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Ni t rogen-substituted

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

%6 JITEdI caments Disclgsed herein argsy/EP2004/000770
subst it ute

~hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one
Degsription i ves and the physiologically tolerated salts

thereof. Disclosed yet herein are conpounds which can

bri ng about a weight reduction in mammals and are

Nla‘ugér&\bhbstftolbdt inexaitelrepyraginofRlalpyeatidinet4, Dioplee letiyatives,
st aspect, there is Prow ded a conpound of the
m?@Pau@rat p progyctiopangaiseacrent ps medigamedlS (CHz) n~N  Ré
/I~ 1Y OR2 O(i HHymA |l in which the meani ngs
are A 3-12 menbered nono-, bi- or spirobicyclic ring
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OCF3, CN, (Cl-0C8)-al kyI aryI CON( R11) (R12), 2
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(Cl-C6)-al kyl, 5 heterocycle;

In a first aspect, there is provided a compound of the formula |,

R4

R3 R5

in which the meanings are

A 3-12 membered mono-, bi- or spirobicyclic ring which may comprise one
or more heteroatoms from the group of N, O and S and 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), '
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'alkylene gr oups

n0,1, mo0,1,2,3,4,56; 10 Rl RS,

(C1-C6) - al kyl ene-R8, (C2-C6)-al kenyl ene-R9, (S02)- RS,
(S02)-(C1- C6)-al kyl ene- RS,

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

Ce) - al kyl ene-R8, (C=0) NH B8,

(C=0 - (C2-Cnp) -al kenyl ene-R9, (C=0) -

NH-(Cl Co6) - al kyl ene-R8, (C=0 - NH

000, ( RS B N HEOHE B akds Scksy - Geralkyh AR REO(C-Co)

aI kyny{a@( Eor BBCAE yI ) - heterocycl e, where the
Sra’lcgﬁa bstitut ed by F;, R8, RO

i ndependently of one another H F, d, Br, |, OH CF3,

it A G 3O ety o BadhaifLicufdGnol”

R1

tinmes Kyekocyele; , OH, CF3 NO2, CN, OCF3,

O (C1- C8) - al kyl’, (Cl C6) -al kyl , NH2, CON(R11)(R12),

N( R13) (R14), SOp- CH3, COOH, COO(Cl- C6) - al kyl , CONHZ;
25 RZS@'H? NO2, N(R13) (R14), NH S02-CH3, NH S02-R12,
NR11 R12, N(CO R11l, a nitrogen-containing -

het erocycl e, where the heterocycle is bonded via a
nitrogen atom NHCONRI 1, N(C1l-C6-

al kyl )@dk@l%& al Ryl )3; 30 R3, R4, R5 independently of
one another H, F, d, Br, 1, OH CF3, NO2, CN, OCF3,
O (C1-C6)-al kyl, 0-(C1- C4) - al koxy- (Cl-C4) - al kyl,

s— ~( CLRB) (Q-@yhalkylons-RE) (Cal CaplalkéiReBRIUBOINRS, (SOzH(C:r

G- GO RERe SO ch ey RsaRR S OF RS, (C=O)-(Cr-

& i o, 46y 5o o,
SOZ CHEH-(Cah)- e n S REGC=6NKVH: (C,-Cs)-alkenylene-R9, COO-RS,

CcO- N( @O@Q@l gl&% e§§8¢§9 (gg%g@kéﬁ.yegﬁk%gggkynyiene—

C - -
E =N 833)19 aﬁbﬁkﬁz; aflRyl éﬁskt%gcyéléa‘;g\{hggié %‘ﬁ Sl redlekgtbups may be
O ( C3-sudp bw (yl, (C3-C8)-cycloal kenyl, O (C3-C8)-

R8, R9 independently of one another H, F, Cl, Br, |, OH, CF; aryi,

R2

heterocycle, (C3-Cg)-cycloalkyl, where the rings or ring systems may
be substituted up to 3 times by F, Cl, Br, |, OH, CF3, NO,, CN, OCF3,
O-(C1-Ce)-atkyl, (C1-Ce)-alkyl, NHz, CON(R11)(R12), N{(R13){R14),
S0,-CH3, COOH, COO-(C4-Cg)-alkyl, CONHa;

NHz, NOz, N(R13)(R14), NH-SO»-GHs, NH-SO,-R12, NR11-SO4-

R12, N(CO)R11, a nitrogen-containing heterocycle, where the

heterocycle is bonded via a nitrogen atom, NHCONR11, N(C4-Ce-
 alky)N*(C1-Cy-alkyl)s;

R3, R4, R5 independently of one another H, F, Cl, Br, {, OH, CFz, NO,, CN,

OCF3, O-(C-Cs)-atkyl, O-(C4-Cy)-alkoxy-(C1-Cyq)-alkyl, S-(C4-Cs)-alkyl,
{C1-Ceg)-alkyl, (C2-Ce)-alkenyl, (Cs-Cg)-cycloalkyl, O-(C;5-Cg)-cycloalkyl,



cycl oal kenyl, (C2-C6)-al kynyl, (Co-C8)-alkyl ene-aryl,
O (Co-(C8) -al kyl ene- aryl, S-aryl, N((C, -C6)-al kyl) 2,
S02- CH3, COCH, COO- (C1-Co)-al kyl,

CO N((C,-C6)-al kyl)2; and tRe physiologically
tolerated salts thereof. In a second aspect, there is
provi ded a conpound as discl osed herein for use as

nedi cameie-Celeycipatkpnyl.dOfEpEekcycloplkpryli Corfradratcaty aryl. O-aryl
medi canmgo-c; PARdrEL A, OOEICQCﬁMKy@er@farplhes-aammmobﬁ)@&ynz,

di scl osed _herein. In a fourth aspect, there is
pr ovi ded®@- e CORROREHpFAYG CEhNGrCodlest t he

conmpounds as di scl osed herein and one or nore

R o br ovi‘hda O ok PR FERt R i PBF A et wai PGt Lo
conpoundg;-&s)-alky.cl $CECHallgl, n (@RGs)eiel, or(Chads)ealisdrgl, i 165-Co)-

In a sixth ect | rovi ded C und as
i sol o6 SPRERATC ochSEoickail | REHCGOPRREE 2 20-(cocar
further cooalkenyl,c (GeCi)wtkynylgr(€eiCelalkfiame-argle @gCy-Cs)-alkylene-

medi ca for, fh | SeO~LLT € t
obesi t;.%?)?i’n %agﬁe’vg\#ﬁ%&g@%g(%{’ ERe (le_F % sé%{rigll\;i 8?(? (Er-Co)-alkyl,
conpound-CGd{@i$e)l-akdt; herein in conbination wth at
| east one further anorectic active ingredient for use
as medi canent for the prophylaxis or treatnent of
angl fheephypiolgpieBlbt telgrateghsalts thesepfei ght h aspect, there is
provi ded a process for produci ng a nedi canent
conprising one or nore of the conpounds as discl osed
In ReP&SPRd aRASLNtheB POXided; & cagrewy atdisglesed hgrelyfasigse as
malidalhedt. phar maceutically suitable carrier and
converting this mxture into a form suitable for
adm nistration. In a ninth aspect, there is provided

In tahthird sespedét, tiee GO mpovited 8 smedicamhart adripasiag rorkobr more of the
roduci ng.a rrecfli canent for weight reduction in
CORBAYHLS &S Jisflosed RSP aspect, there is provided the use

of .t he conpound as di sclosed herein for producing a

' far the praphyl axi [ treatnent of
in ST S8Bet’ Bire, RCpBHERT A BRbRRbrlc I G ot gemrnar e
compendgf as discloserplmareid aad odé scosthohastie activefingredierdsluci ng

a medi canent for the prophylaxis or treatnent of type

Il diabetes.
In a fifth aspect, there is provided a medicament comprising one or more of the

compounds as disclosed herein and one or more statins.

In a sixth aspect, there is provided a compound as disclosed herein in combination with
at least one further anorectic active ingredient for use as medicament for the prophylaxis

or treatment of obesity.

In a seventh aspect, there is provided a compound as disclosed herein in combination
with at least one further ancrectic active ingredient for use as medicament for the

prophylaxis or treatment of type |l diabetes.



In a twelfth aspect, there is provided the use of the
conpound as di scl osed herein for producing a

medi cament for the prophylaxis or treatnent of

met abolic syndrone. In a tHateenth aspect, there is
provi ded the use of the conpound as discl osed herein
for producing a nedicanent for the treatnment of fenale
and mal e sexual disorders. In one enbodi ment, there

in @h QighthasheQ theRNP Qﬁéﬂﬂéd of plb&%sff@}f dﬂﬂ@lnb %e&&ﬁnent compnsmg
follomnngiestructure O

O gL OFhe | CopPPHRGE ?Saf? %‘BOSGP rﬁ‘e\r/ﬁﬁ" d’t‘f"‘i*h@%ﬁﬁ? Hljf%”%h@ aglive
ingBediént WRtheshatnaae0tcally BlitabRf casitir LAY teWeting this AktWBiitd a form

one or nore heteroatons fromthe group
S“@%%iﬁr%&HW5g &% which 3-12 nenbered ring may have
further substituents such as F, d, Br, 4 NO2, CF3,
= (&i-Co)-al kvl .. aryl % .
in %g)a%%) t’ger ; p@d%ﬁ E%e) L%ﬁ Rfy M&%@r‘% )dngleﬁd herein for
pradquRing pOBATENER) for arkigit reducticdd h@Ha@8) - al kyl ; 5 R11,
R12, R13, R14, R15 independently of one another H

(C1- Co) - al k% heterocycle; mO0,1,2,3,4,5,6; 10 RL
In Rgenth @EPes) thatewds IRepwiderts the T dsthe bRenycbaw disdiosed herein for

prdd@%é; aRedidanieAt fof fl:l%'prophy!axis or treatment of cbesity.

In an eleventh aspect, there is provided the use of the compound as disclosed herein

for producing a medicament for the prophylaxis or freatment of type |l diabetes.

In a twelfth aspect, there is provided the use of the compound as disclosed herein for

producing a medicament for the prophylaxis or treatment of metabolic syndrome.

In a thirteenth aspect, there is provided the use of the compound as disclosed herein

for producing a medicament for the treatment of female and male sexual disorders.

In one embodiment, there are provided compounds of the formula | of the following

structure la

R4

R3 R5




Co6) - al kyl ene-R8, (S02)-(C2-C6)-al kenyl ene-R9,
(CO-R8, (C=O-(C1- C6)-al kyl ene-R8, (C=0) NH R8,
(C=0 - (C2-CB) - al kenyl ene-R9, (C=O) -
NH- ( C1- C6) - al kyl ene-R8, (C=0O) - NH
(C2- Co) - al kenyl ene-R9, COO R8,
COO (C1-C6) - al kyl ene-R8, COO (C2-C6) - al kenyl ene- R9,
al kynyl ene- .15 R9, (Cl-C4-3 kyl)-heterocycle; RS, R9
independently of one another H F, d, Br, I, OH CF3,
het er ocycl e, (C3-C8)-cycl oal kyI vvhere t he
'“Wf‘ﬁﬁ&h%?“e?rl‘ﬁ‘ﬁj%?stens may be substi t ut ed up to 3
tlrresbyFCl Br, ,O—|CF3N02CNOCF3 20
- gC1 C6) -al kyl, NH2, CON(R11)(R12),

A R Pt

Nle G rf’, gen- cont ai ni ng

het er ocycl e, mhere the heterocycle 25 is bonded via a
ni trogen atom NHCONR11, N(Cl-C6-al kyi)N+(Cl-C4-

al kyl)3; R3, R4, R5 independently of one another H, F,
a, Br, I, OH CF3, N2, CN, OCF3, O (C1l-Co6)-alkyl,

O (Cl-4)-al koxy-(Cl-C4) -al kyl, S-(C1-C6)-al kyl, 30
(C1- C6) - al kyl, (C2-C6)-al kenyl, (C3-C8)-cycloal kyl,

0- (C3-(C8) -cycl oal kyl, (C3-C8)-cycl oal kenyl

O (C3-C8) -cycl oal kenyl, (C2-C6)-al kynyl, aryl, 05
aryl (Co-C8)-al kyl ene-aryl, O (Co-C8)-al kyl ene-aryl,
S-aryl, N((C1l-C6)-al kyl)2, S02-CH3, COCH,

COO (C1-CB)-al kyl, CON((C1-C6)-alkyl)2;, R H F, O,
Br, I, OH CF3, NO2, CN, OCF3, O (Cl-0C6)-alkyl,

O (Cl-4)-al koxy- (Cl1-C4)-al kyl, S-(C1-C6)-al kyl,
(C1-C6) -al kyl, (C2-Co6)-al kenyl, (C3-C8)- cycloal kyl,

O (C3-C3) -cycl oal kyl, (C3-C8)-cycl oal kenyl, O (C3-C8)-
cycl oal kenyl, (C2-C6)-al kynyl, aryl, Oaryl,

(C1-C8)-al kyl ene-aryl, O (Cl1-C8)- alkylene-aryl,
S-aryl, N((Cl-C6)-alkyl)2, S02-CH3, COCH, COO (Cl-C6)-
al kyl, CON((Cl-C6)-al kyl)2; and the physiol ogically
tolerated salts thereof. I n another enbodi ment, there
are provi ded conpounds of the forrmula la
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in which the neanings are A aryl, where the aryl ring
may be substituted by F, d, Br, NO2, CF3, OCF3, CN,
(C1-C6) -al kyl, aryl, CON(R11l) (R12), N(R13)(R14), OH,
O (C1-C6)-al kyl, S-(C1-C6)-al kyl,

N( R15) CQ( C1- C6) - al kyl or COO (Cl- Co6)-al kyl; R11, R12,
R13, R14, R15 independent I4y of one anot her H,

(C1-C6) -al kyl, heterocycle; m1l; Rl RS, _
(C1-'C6) - al kyl ene-R8, (C2-C6)-al kenyl ene-R9, (S02)- RS,
(S02) - (N2, & Qlbfky IGM(CREC,)-alkyl, aryl, CON(R11)(R12),

iy e MR B PRUCRRE Fokef o SoiCopeErkinMREIFRIC-Co)
(C=0) - Myl 6FECBX ALY e RE.

(C=O0 - NH (C2-Co) - aI kenyl ene- R9, COO R8, COO-.
(C1-C6) - al kyl ene-R8, COO (C2-(C6) - al kenyl ene- R9,

R R AT o B RSB0, o T 2,

aryl, hetsbegolel e, (C3-C8)-cycloal kyl, where the rings
or rlng systerrB may be substituted up to 3 tines by
Br, I, OH CF3, NO2, CN, OCF3, O (Cl-C6)-alkyl,

| Cl- I, R, CON(RL1) (R12), N(R13)(RL4
m S302 c%)jlc%d%\ F Cl-EZG)-zell(kyl? C(](\IHZ;)(RZ N)Hz, NC2,

 N(R13) (R14), NH SC2- CH3 NH SO2-R12, NR11- SO2- R12,
, ' h | e, wh h
RT horore e@v&” %@Sﬁgf & o el e S R SO (C -
N( C1- 1
|$1dep(e:g: y&g:égng%zr? Q)%Ik’p é,é R%f (%) RéFéC =OH(Cr-
OCF3, el ajkyl@ap-laakm O)Ni&R&HE—@)@rCe%aliﬁenydenb -R8e(C=0)-

Dot noRPEIGE G Fal PR AR BT i F e -iuliRiasRas COOR,

the foCOOAC,LTe) kiR COOREIAIRI& K lene-RI, a!kynyiene- :
R9, (C4-Cs-alkyl)-heterocycle;

“ '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, CF;, NO,, CN, OCF3,
0O-(C+-Ce)-alkyl, (C4-Cs)-atkyl, NHz, CON(R11)(R12), N(R13)(R14),
S02-CH3, COOH, COO-(C;-Cg)-alkyl, CONHo;

R2 NH,, NO,, N(R13){(R14), NH-SO2-CHs, NH-S0»-R12, NR11-S0,-R12,
N(CO)R11, a nitrogen-containing heterocycle, where the heterocycle
is bonded via a nitrogen atom, NHCONR11, N(C4-Cg-atkyl)N"(C+-Cs4-
alkyl)s;

R3, R4, R5 independently of one another H, F, Cl, Br, |, OH, CF3, NO,, CN,
OCF;, O-(C4-Ceg)-alkyl, O-(C+-Cy)-alkoxy-(C4-C4)-alkyl, S-(C1-Cg)-alkyl,
(C4-Ce)-alkyl, (Co-Ce)-alkenyl, (C3-Csg)-cycloalkyl, O-(C3-Cs)-cycloalkyl,

(C3-Cg)-cycloalkenyl, O-(C3-Cs)-cycloalkenyi, (C>-Cg)-alkynyl, aryl, O-




A aryl, where the aryl ring may be substituted by F,
ad, Br, N2, CF3, OCF3, CN, (Cl-Co6)-alkyl, aryl,
CON(R11) (R12), N(R13)(R14), OH. O (C1l-0C8)-alkyl,
S-(C1-C6) - al kyl, N(R15) CO(C1- C6) -al kyl or COO (C1-
C6)-al kyl; 7 R11, R12, R13, R14, R15 independently of
one another H, (Cl1-C6)-alkyb, heterocycle; m1; Rl
(Cl-Co6)-al kyl, (C1-C6)-al kyl ene-R8; R3, R9

i ndependently of one another F, d, Br, I, OH CF3;, R2
NH2, NO2, CN, N(R13)(R14), NH SO2-CH3, NH SO2-R12,

NR11- SO ég-cg iyl , @ 0& CE)%@%@@B}!&BJ&MW ((C+- c6 -alkyl),,

het t d
neter ooyghe tubecs e N £LOR(FLE ki, PEnER,
N( C1- C6- al kyI)N(Cl C4- al ky|)3, RBRHR4A F, O, Br,

ng*’ ch:&é-lj ﬁpé_"srgrzéﬁlggg) G 5{4'&0&?@@@@%@' O-(C R hikoxy-
(Cll C6) -(&h-Kykatkyl RESKE4- @mh!kiyhe(ph;lg)mﬂi{ybgl(c:@bg)yalkenyl (Ca-Ca)-
tolerate S the r ue

" may occug Iﬁg"‘% B éné‘ JG 72 2%)8@ cag,lgg?édy% "63c;Co)-
formul a dyploalk@mrh (ﬁsCs)fftﬂfynelx alrypIQaaryCOSJ( R)BKyRD2)arylt BEG4-Cs)-
may al | d her h OO
st at ed Eng’\r/le?ﬁ a’r)'ﬂ gaﬁ"@ m%n(fﬁﬁ)glkﬁﬁ e ?H PCOO (Cr-Co)
further 9@%&93 Nﬂﬁa Ceralied}e are provi ded conpounds of
the formula | in the formof their racemates,
enanti oner-enri ched m xtures and pure enantioners, and

ang e physiplogigaliyspleraiesheatts thanePfmi xt ures thereof. 8 The
al kyl , alkenyl and aIkynyI radlcals in the
substituents R6, R8 R10,

In gaofherginpodiggest, th%[ﬂareF&B‘“ﬁ%@/ CB’@p‘é‘frldﬁé’F th§tf?rﬁlub9nl? chai n,
branched or optionally hal ogenated. 5 The term' aryl

i WECR S QYENESPE cal means 1 ng. systens whi ch, _apart

from car bon,

A aryl, where the aryl ring may be substituted by F, Cl, Br, NO,, CF3,
OCF;, CN, (C4-Cg)-alkyl, aryl, CON(R11)(R12), N(R13)(R14}), OH,
O-(C4-Ce)-alkyl, S-(C1-Ceg)-alkyl, N(R15)CO(C1-Cq¢)-alkyl or COO-(C1-
Ce)-alkyl;

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

m 1;

R1 R8, (Ci-Cs)-alkylene-R8, (C,-Cq)-alkenylene-R9, (SO2)-R8, (802)-(Ci-Ce)-
alkylene-R8, (S0,)-(C.-Cs)-alkenylene-R9, {(C=0)-R8, (C=0)-(C-Cs}
alkylene-R8, (C=0O)NH-R8, (C=0)-(C,-Cs)-alkenylene-R9, (C=0)-NH-
(C+-Cg)-alkylene-R8, (C=0)-NH-{C,-Cs}-alkenylene-R9, COO-R8, COO-
(C4-Cg)-alkylene-R8, COO-(C,-Cg)-alkenylene-R9, alkynylene-R8, {C4-Cs,-
alkyl)-heterocycle;




al so conpri se heteroatons such as, for exanple,

ni trogen, oxygen or sulfur. This definition also

i ncludes ring systenms in which the heterocycle or the
heterocyclic 10 radical is fused to benzene nuclei.
Sui tabl e "heterocyclic rings" or "heterocyclic

radi cal s" are acridinyl, azocinyl, benzimdazolyl,
benzof uryl, benzothi enyl, bé&nzot hi ophenyl,
benzoxazol yl, benzthi azolyl, benztriazolyl,

benztetrazolyl benZ|soxazoI%I ben2|soth|azolyl 15

R &Y, i ni dagenenasntly of angapether H, Fa Gl By by GF. aryl, heterocycle,

car bol i nﬁyjschp@ycmml wnwe,thg lﬁh@@bﬂ e systems may be substituted up
4H qui nol i zin

I
chr omany,3 Wﬁ%/%h%ﬁylf:n%éx? n:%'?/ q:yiq HIO? ué:NIObE?}'/ O-(C+-Ce)-aliyl, (C1-
decahydr(obq-lalkl}llmNH}y|COP1’(H16)(R12)5I\@R¢B)(RH4QZS(D¥JCH3, COOH, COO-
dihydrofE{ E b trahydrofuran, fury[, furazanyl,
Bl

i m dazolV Zolinyl, imdazolyl,
IH-|ndazonI |ndoI|nyI |ndolizinyl i ndol ylI ,
H i ndol y ro
2|350| ndaz%l'lbyl Oﬁlr%gslf %QPI M}l & gﬁln%/(#)z-mz NR11-SO,-R12,

i soqui no‘ﬂ(ﬂﬁ)«)m( b@mztrqgeni-aczrmarylln); heterotytmleaMeyé the heterocycle is
i soxazolyl L i
octahydﬂ%ﬂs%%ﬂ?ngﬂﬁkvﬁ¥loxgﬁﬁggoly QRBYbyamw N'(Cy-Caralkyl)s
1, 2, 3-oxadi azolyl, 1,2,4- oxadlazolyl,

§.2 5- 04§d|azolyl 1, 3, 4- oxadi azol yl , oxazolidi nyl,

oxazol yl, oxazolldlnyl pyri m dinyl,  phenant hridi nyl,
phenanthrollnyl phena2|nyl phenothiazinyl

phenoxat. hj noxazi.n p | I
RERBer ac PO RE R AR IS 5rEk PR CFhoapgm-rco-aton

pyr anyl ,(Cp@slediyyl , pyroazol i di nyl, pyrazollnyl

pyrazol yl , pyridazinyl, pyridooxazoles,

pyri doi m dazol es, pyridothiazoles, pyridinyl, pyridyl,
Répyri mi dithyl , pyrrolidinyl, pyrrolinyl, 2Hpyrrolyl,

pyrrolyl, tetrahydrofuranyl, tetrahydroisoquinolinyl,

tetrahydrqu|noI|nyI 6H 1, 2 5-t hi adazi nyl, thiazolyl,
and the physiplapigaliydelerajéd saits theqeathi adi azol yl |

1, 2,5-thiadiazolyl, 1,3,4- thladlazolyl thienyl 30

trlazoly , tetrazoly and xant henyl . rIdY st ands
In yg§ pROtheyremghodiment thereare provided CO”ITH‘PL&H? IOfE'E‘?é‘Pf Pdth for

2- and 3-thienyl. Fury] stands both for 2- and

3-furyl . The correspondi ng N-oxides of these conpounds
-'”‘%‘?@’@Pé@?qnﬁ’cgﬁﬁffed that is to say, 5 for exanple,
1-oxy-2-, 3- or 4-pyridyl. Al so included are
derivatives of these heterocycle

A penzo-f JvBere e arysing g_sugst%{e%%yaﬁ,ed, Br, NO,, CF3,
' OCF3;, CN, (C4-Cg)-alkyl, aryl, CON(R11)(R12), N(R13)(R14), OH,

O-(C4-Ceg)-alkyl, S-(C1-Cs)-alkyl, N(R15)CO(C+-Cs)-alkyl or COO-(C;-
Cs)-alkyl;



10 The heterocyclic rings or heterocyclic radicals may
be substituted one or nore tinmes by suitable groups
such as, for example, F, O, Br, 1, CF3, NO2, N3, CN
COOH, COQ(CT-C6)al kyl, CONH2, CONH(C - C6) al kyl
CONJ(Ci -CB)alkyl]12, (G -C6)- al kyl, (C2-C6)-alkenyl,
(C2-CB)-al kynyl, O (G -06)-4dl kyl, where one or nore
than one, or all hydrogen(s) in the alkyl radicals
may be replaced by fluorine; 15 PO3H2, SO3H, S02- NH2,
SO2NH( Ci - C6) - al kyl , SO2N (CT-C6)-al kyl]12, S-(C -C6)-
RE KR1b, RT3 ReH2R 15 ﬁb%&)ﬁhent?gf obh&hnddier Rl Ey)-alkyl, heterocycie;
SO (CH2) - phenyl , S02- (C1-C6) - al kyl ,
S2- (CH2) n- phenyl, where n can be 0-6, and the phenyl
mradi cal fray be substituted wup to twice by F, d, Br,
OH, CF3, N2, CN, OCF3, O (C1l-C6)-alkyl,
(G -0C6)-al kyl, NH2; 20 C(NH) (NH2), NH2,

RNH (G - GO)-cal-kivh, (N, ikyihe-rRe: kY1 ) 2, NH(G - C7) - acyl
phenyl,QQ%E%%}E*"{Sﬁéﬁilﬁgk%ere n may be 0-6, and

where the phenyl ring may be substituted one to 3
RE, ;RS bYinfapeflientBlof ode arfdther FF81, BNGPoHEN,. OCF3,
O (G -C)- alkyl, (G-06)-alkyl, NH, NH G -08)-al kyl,
N((GCi-C6)-al kyl)2, S02-CH3, COOH, COO (C, -C6)-alkyl,
RzCOl\I{-i_Z. ﬁ%fh@zn;e?,egfm@?(hlm, Ng{lsolg-@bla,erfﬁac%ﬁ@r RR11-SOR12,
particu itable for nedical applications ,
because '%?QS??@O? (fAgPR-FORAINRGL *é%‘erngciﬁ- dﬂ@(a E’I’%He‘@ﬁ’éy‘;‘e 1S
initial mwhdodgihe ragen atas NHODKRE €1, PCT-C.-BRFINT@ME,-8kyi)s;
phar maceutical ly acceptabl e anion or cation. Suitable
pharmaceutically acceptable acid addition salts of the
Rzonpounds of the invention 30 are salts of inorganic
aci ds such as hydrochloric acid, hydrobrom c acid,
phosphoric, netaphosphoric, nitric, sulfamc and
Rasul furi o agistsoHa0H,, oagnbgcacl)dikyl, SOLO )@y f or
exanpl e, acetic acid, benzenesul fonic, %en20|c,
citric, ethanesulfonic, 10 fumaric, gluconic,
R5gl ycol i ¢4, A, ©etEh] ORI CF;, DBF,I G-(CLegafd, (0i-C)-alkgl; ei C,
mal i c, methanesul fonic, succinic, p-toluenesulfonic,
tartaric and trifluoroacetic acids. The chloride salt
R6 s partidul arly preferably used for nedical purposes.
Suitable pharmaceutically acceptable basic salts are
ammoni um salts, alkali netal salts 5 (such as sodi um
and e physialegicaliy telatdtes) sadtndthanddfal i ne earth netal salts
(such as

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.

In a further embodiment, there are provided 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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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 accegtable salts and/or for use

i n nontherapeutic, for exanple in vitro, applications.
The term ™" phyS| ol ogically functional derivative" used

her ei | cal | d
The A lldrih 868 A Eioitie BB iviuehs ReRinbenRb RS
R6, RBEROIR1DORMY! R12, RﬁQrR%aﬂﬁb%ﬂ‘bS%ﬁtﬁér s%tbﬁflchémaﬁl'eﬁwched

on adnlnlstratlon to a mammal such as, for exanp e,

or opfignaHy halagenaigdi rect |y or indirectly).a conpound of

the formula | or an active netabolite thereof. The
physi ol ogi cally functional derivatives al so include
The RrafT@S nidarishe peen o MdphtiP gasigpr ding to the
|nvent|on Such prodrugs can ge met aboli zed in vivo to
conmpound according to the invention. These prodrugs

Hete?@%/cwspﬁgtlte)l@@cﬁ@ nﬁ:ﬁéé!\?ﬁeaﬁé rtﬂ& Egy%% &g[&o %ngrf{o&} carbon,

Invention nay

also pohmmemnematcﬁﬁs bachras, ﬁa@@xamimlrmr@gemrmdygbmm salfdr. This

al Line rphousforrrs Al 'l hous
-defi"ft&héfs‘afnq*@%ﬁ\{@ systamsap whieh the h@terqu Reterogyclic

radicyl isMi8ed ﬁﬁfé)r@nt%leit he invention and are a further

aspect o e Invention. Al references hereinafter to

"conpound(s) of formula (1)" refer to conpound(s) of
escribed ab@y and .t salts

] h N
suitely JHFRoSF frdlost Defeear e Tnafely arepcadinyl szpvl
benztrhiah@@m denderfy Bsﬁzdtﬁr \M's{l“ be?a%othT&tﬂneawptﬂﬁnze&afolyl |

onpound of fornul a I'S necessary to achi eve
benztmézolﬂebenéaamlal @gnmraéﬂfyédlertm@ecaaelybrbealzmqamuezoipr

o0t o TP B3P R EE lgin.
4H—q0irloﬁzm§llo ggmluﬁyl Omlﬁﬁciﬁ]dglgylpéﬁﬂoﬁﬁﬁn i |dhr§ﬁ‘fé¢15/ﬁ|cmddﬁﬁy!

decabv@rgiqquhpylf 2ot 1a%, 2t ditrBazing) dqumspfaﬁob]pf@trahggrofuran.
furyl, in}a‘%ﬁfn rﬂfda%ﬁ%n@ehﬁiﬁ%z%lrﬂﬁ mﬁ&(e 48] Ie -|f'183£(?‘4 dg);ﬁégl

indolizinyin |ﬂda;ﬁg(lztlﬂ;dﬁnlw1 |9@25é<rgzofmianqh isstmhrdimahyﬁ igoiraddzolyde
|sosnc?ocimyp lsélﬁcriglgl ?ssoc;url]rg myl Pbenzumdazolyl) isothiazolyl, isoxazolyl,
morpholinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl,
1,2 4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3 4-oxadiazolyl, oxazolidinyl, oxazoiyl,
oxazolidinyl, pyrimidinyl, phenanthridinyl, phenanthrolinyl, phenazinyl,
phehothiazinyl, phenoxathiinyi, phehoxazinyf, phthalazinyl, piperazinyl, piperidinyl,
pteridinyl, purynyl, pyranyl, pyrazinyl, pyroazolidinyl, pyrazolinyl, pyrazoiyi,
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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from10 ng to 100 ng per kil ogram and per m nute.
Suitable infusion solutions for these purposes may
contain, for exanple, from0.1 ng to 10 ng, typically
froml 10 ng to 10 ng, per mlltiliter. Single doses
may contain, for exanple, gfrom1l ng to 10 g of the
active ingredient. It is thus possible for anpoul es
for injections to contain, for exanple from1 ng to

ey B0 5L 3ol LT b S BED B0 iy

Furyretaads ®th fd? 2C aindad-f ;for exarrpl e, from1.0 to 1000
ng, typically from 10 to 600 ng. In the case of 15

pharmaceutical ly accept abl e salts, the af or enent i oned

The tgﬁ%‘ggﬁ yﬁi@@ Pl? %)gd ﬁ,ﬁg'm;? cofggt?eoql\e @gé&fngifciecjo hat is to say,

for exa@pROY-0y-21, I3 orAOMRIENt | oned condl tions, the
conmpounds of fornula (I') can be used as the compound

itself, but they are preferably in the formof a

Ao BASAE 514 6\ TR B R B8 AGFABI SB35 e o

morestimes. that it is conpatible with the other |ngredi ents
of the con‘positi on and is not hazardous for the
patient's health. The carrier nay be a solid or -a

The hétBHcRE rinGObHP h?f&i‘ggfcher ?Eﬁ%%brlnﬁ fb@éﬂﬂsﬂ{tﬁ%ﬁt Y}!bég%%‘ re

conpouna as Sin or exa
tlmeaﬂaysuntﬂblaugnommsaamcﬂt as%ot examvdd) ¥, &) Bhtl, OF 3,tN@,,ad1, 0N,

COOt R GNCHLap CERE LRl GRS vgomoserEr-Co)

alkyl, C(lebfgféiﬁerﬁfl (b}fﬂjgla?kiﬂ)ﬂ OJ(@‘? CHATRGHHE feBHe ge more than

osi tions accordi ng |nvent|on can

one, gf gﬁbwé@gey\(sine tiag athybradmta npmabm@aamectay ﬂnetlhe.ds

PORSER, SESERLLINFRBSIS) oy SN R, LISfE 50 B

alkyt, éS(—(:(DHb)%‘.Fﬂtﬁanyﬁ CB(B’H@QI(BG‘)%‘IR}*! S0- (@lﬂﬁpﬁhémﬂ r@O?‘i’G‘?fC%')-%&yl
t)he i nvention are those suitable for ora rect
502-@'& cahen eWbee “(Q‘%‘rb%%ﬁrtﬂ"@ thatahenylradjcakmay be substituted

H o el B O R o S PR R PG T, Rl .

NHs; t he nost suitabl e node of administration in each

onebgl. Rl NERTEoCoESRTE gﬁ@-&ﬁbal@%ﬁhﬁﬂ@?@%?& ‘aes,

 O-(CIADIPALAYL Wnek®THaf tel d.618RE Wilkr8 M0 pRERA rind PhE be

formul ati ons an ated 5
substijtited dneetom tilias WE, €t drel,@H; 63 N@enENo@QCF3, O- -(C4-Ce)-

aticyl, TE5- B 2P NH,, NH(C1-Ce)-alkyl, N((C1-Cs)-alkyl)s, SOo-CHa, COOH,
COO-(C4-Ca)-alkyl, CONH,.

Pharmaceutically acceptable salts are particularly suitable for medical applications

because their solubility in water is higher than the initial or basic compounds.

These salts must have a pharmaceutically acceptable anion or cation. Suitable
pharmaceutically accebtable acid addition salts of the compounds of the invention
are salits of inorganic acids such as hydrbchloric acid, hydrobromic acid,
phosphoric, metaphosphoric, nitric, sulfamic and suifuric acids, and organic acids

such as, for e)(arr_tpte, acetic acid, benzenesulfonic, benzoic, citric, ethanesulfonic,
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5 resistant to acid and gastric fluid are preferred.
Suitable coatings resistant to gastric fluid conprise
cellul ose acetate phthal ate, polyvinyl acetate
pht hal ate, hydroxypropyl net hyl cel | ul ose pht hal ate and
.ani oni ¢ pol yners of nethgﬁrylic acid and nethyl

nmet hacryl ate. 10 Suitabl €¥pharmaceuti cal conpounds for
oral adm nistration may be in the formof separate
units such as, for exanple, capsules, cachets,

fumasiccglalbbrict glytelic isathionah lastis, lactdivroe, mhleid) nealit, ai n a

d.amou e compound, of fornul. 1);: as .
meth3BRg Ui o st ereSUBRNE: e v nabefhagits. The
chloREALS pamémaﬁsq Hﬁaﬁé@bw U$BH f5r ndies ﬂ!??@éés Ismt%teer

or water-in-oil” emul si on. These COﬁ'pOSI I ons may
pharrn@seatlcraéb(dsy:Cﬁgtahleahé@lc splits prepareenivym sais, alkali mté! salts

(s RGO R 50 A bR ok

magf@fisinsdnddéalcibfesdlfs)nor e addi tional ingredients) are
brought into contact. In'general, the conpositions

are produced by uniform and hom)geneous m xi ng of the

Salts%‘tfln é%@g &%@gﬁ’&@@ éwa%?@ﬁbiehe 'g?g fgll gngtlh}’rhmev%%‘f)% of

the :m@mea a{s}{lseﬁhuﬁtermedlaw@fmlpﬁepam@dvl mnfgmg mmrpmdunmlly

onpr essi ng nol di n ro ranules of the
acceeé%a@#&? ang{er @raﬁsﬁa @Pﬂﬂ}eéaa&tw @Neewgp Igdp yitro,
applzééil% 4 onal ingredients. Conpressed tablets can be
produced by tableting the conpound in free-flow ng
form such as, for exanple, a powder or granul es,
wher.e ro te m x wi th a binder.. |ubricant,
e {15 BB RERR TP feistler S Hehen 4K Sy
physi‘b‘lﬁ SAR tBErated/ FHrAEVS bNE cRaPHUNE) adddrding b tiRbirRention of the
I né. Mol ded tablets can be produced by nol ding

'formw!aé oepsample aniester whick ip alireen pormnighation thainsamiral such

‘as, dbePryd o Pben A ot Yo b Bueed pi PRy LY 8 formute

| or ahadtive rgeabhlitedherdost rati on 30 conpri se suckabl e
tabl ets which contain a conpound of formula (1) with a

flavoring, normally sucrose and gum arabic or

The %Ib%pﬂ%ﬁ@igé#&nf@%ﬂ?ﬂé’lsc{ért\)}laﬁ%él"ﬁfs n&lﬁde ?c{:m{dbgﬁréttmfcom opinds

ase such as géla gl yce

accoaling teethesiaveatiah. quraur@,s G ba hietalpdiaedso eida o
conposi tions for parenter adm ni strati nconl‘eri e ..
compourrT{% according fo the invention 'lahese progrugs may?hemse es %e active

or not.

The compounds according to the invention may aiso exist in various polymorphous

forms, for example as amorphous and crystalline polymorphous forms. All

polymorphous forms of the compounds according to the invention lie within the

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

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

functional derivatives thereof as described herein.
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5 preferably sterile aqueous preparations of a
conpound of formula (1), which are preferably
isotonic with the bl ood of the intended recipient.
These preparations are preferably adm nistered
intravenously, although adm nistration may also take
pl ace by subcutaneous, intranuscul ar or intradernmal
i njection. These preparations can preferably be
produced by m xing the conpound with water and maki ng
The amwunpof a sarnoygdsdifermya (Siveahich és Beepssant nachiqye He

cos o B SHAEIL T RTRT bABR SRS D Sl i oo

.compduricheh@sen, Wee intfemjralask, thaintads of pdainistestichi arad the clinical

condiRSEh 2ol s e g b RSB i
100 ﬁ\n@t célfy%‘ﬁ%dmﬁﬁo'ﬁoxﬂng? 8@5 ﬁgg%ﬁiklgﬁr k%%;lfaﬂ‘i HP?@?;( Whight, for

one-or nore - convention carriers,
exangeaBpl @ nuykg/day biin irdravesnods stospi mgy beefar esahtpiegn the range

o34 1 PO A PSR g o

fromt10end &1 M@ hgetk m 8h8 P& rhiALie0 SuitaBRLiRfustI Sdlutions for
aerosol or oOil. rriers which can be used are :

thespurmisesunay cantain, for @xampiehiroene. gty kol @ matypipalisfrom 1

ng to {1 Ry BT ceiRbie kes o8BI, o BREmPHE TR iMg to
10 g eptreattivalingfediént! tostHuslpdg3ibie Yobampeilgstfooinjddiiens to

conposition, for exanple fromO0.5 to 2% 25 . ]
contaip olos gxprRie. ftrm i g ta1i08mo sand singhydese farmulgliqnsyyviich

can R BARRTR S Blail PERAP ot BF Brairble, BRI cllsui? o Foftain
for emr_ngi_el, oo 1 xgtm ‘tﬂﬂlﬁlsmgc typicmllytfm'br'ln H Ottbeiiqm_amigeht the case of
eplrderm.s. uc ast er Sulta . cont al, e actl ve
phaniRge il acoRbiate 32k 1o APBTPoRd kG AolE a6 bagkd on
the WHiGRQAF\RE saf d/uﬂﬁgﬁgiprg IFREEGRPoURd ForAfBE PrbYIRISXis or therapy of

dispersed in a p r. A sultable active 1ngredient

the abovementianéd nonditian® the tompaurels %! fpmadla(Bisian kibhosred 39dhe

15% iLal 14 i bjli [
comidgiaheltyPufigibige Preblaul Bl dhahfmiicdilEay o
cOm[idSitio?h%ﬁﬁ%ﬁ%ﬂde??dbi@_@éﬁﬂfrpﬁhe Zafier mdst, 68RABe e acceptable

. el ectrotransport or iontophoresis. The conpounds of
in the sengeothalitds compatibileswitihtig ethed ingredients otihgl casmpesiien and

is nopﬂa%é.rﬂbgs 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% fo 95% by weight of the active ingredient.
Further pharmaceutically active substances may likewise be present, including
other compounds of formula (). The pharmaceutical compositions according to the
invention can be produced by one of the known pharmaceutical methods which
essentialty consist of mixing the ingredients with pharmacologically acceptable

carriers and/or excipients.

Pharmaéeutica[ compositions according to the invention are those suitable for oral,
rectal, topical, peroral (for exampie sublingual} and parenteral (for example

subcutaneous, intramuscular, intradermal or intravenous) administration although
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5 nmetabolism and they are particularly suitable for
wei ght reduction and for nmintaining a reduced wei ght
after weight reduction has taken place in manmmal s and
as anorectic agents. The conpounds are distingui shed
by their lowtoxicity angtheir few side effects. The
conmpounds can be enpl oyed al one or in conbination wth
ot her wei ght 10 reducing or anorectic active
ingre ts Furt er. .apor.ectic gctiyve ingredients
the iittsSitebl tiors GrantTinREslion bt Sedhinshasldl Fagh doRsnes on the
natuktd 8H& sefdEP R thddonAGH to\BL %@ated SRy %'nriﬁe nature of the

agent s/ appetite @Jopressant s, and may al so i ncl ude
coma@wnd/ef fpﬂ@ulajﬁi)sm inveAathcasec Gemted fmmm@yanmcmied rslow-
m,and. t.h ead t uct | n

reledie N nBEERS ARE R ithin e s2B e R SIS PRl Fafiud

resistdf 10 ra@mmgaané?ﬂuﬁyéfe Breférred Ritadle b@éﬁrfg%sc%élstant to
calorie intake does not lead to an enl argenent of the

gastiia fluidegspipriseneeliyloser arataleaplihalate, malrényl egatate phthalate,

_ hydr{))g%xgégéﬂg'ﬂeﬂgyfl%él@ﬁ?s{ a]éhtﬂ%%?% %pﬁ ant@'?% P?y ygl?épgsozlﬂaetnsﬁryhc acid

and pethiyl endthacryfate. the treatnment of excessive weight or
obesity. The conmpounds are further suitable for the
prophyl axis and, in particular, for the treatnent of

Sutde? B ARELE oyl 1 ASFREIRTRR 7R tho g of
separatghunitis|stiot s frsaxampldheapsugs wadhetse suasable tablets or
taoiof I SRGT ML FETERL aESR iR E orPoten ST RIS s oo

powddrB ®F gPaNilEs; 3l ddlutid 8t SESpeTorsiCah 88ued® oG] LROUS
depreSS|ons anX|ety st ates, anxi et neur oses,

liquics eiassheikin-waterdrvater-neoil eantisient iaffsajfncynpclsh@ns may, as

airoa 3AEHEIES, Po i ebPobLSAThaels shathito @Ry rifindd Gnicn

incluges halei Whichithe icEdé Ritedieht A0 eS cadier Whichsmag beasist of
di sorders sl eep apnoea, fenmal e and nal e sexual

one g r@@f&j@@@ﬁonaifmg{mntmre krekght inf eprtackdn gpneraltthe
comﬁigltibgasagreﬁbaﬁ%d ﬁ%l f‘i}ﬂﬂgﬁﬂ THhd rﬁiﬁ&%&%o%s%{x‘ﬁﬁéﬂh@ active

I Seases, psori

ingredizumt o.tihgaah@.lldtamjﬁ)rd“ r&%;adﬁvﬁiaiwbhﬂl (Zehﬂenmffes whih the product is
di sea n a further aspect of the invention,

t he
shapggd rﬂfdéﬁﬁ‘?é§a'a(f He fos example, atablefcanhgpradiced &y qqmpressmg
or .mtﬂ;g{@l/é‘e POWABr ¥ NN OF thERoPnEUMY, WHERE TRpRIHULE Wnﬂhyon_e or

more additionat 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 formuta (1) with a

flavoring, normally sucrose and gum arabic or tragacanth, and pastilles which
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com

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 conplicatio¢% caused by di abetes or
associated wth diabetes. Suitable antidiabetics

i nclude insulins, anylin, derivatives of GP-1 and

GLP- such as, .for . ex | e, those disclosed in WO
comg55 Big,SUBPORGH i1 AB AL KBS SUCAAR Ot 73 BOPYRl O sucrose
and QYiRPSIaBEeM ¢ active ingredients. 10 The orally active

ypogl ycem ¢ active ingredients preferably conprise

sul fonyl ureas, bi guanidines, meglitinides,

.oxadiazol i di nedi ones, .1t hi azol i di nedi ones,. . ucosi dase

suitghff HRf B SU Rl ca RS ot Joop ARG ARG str g8 Gompriss
ref@aly sibfle RIS FRAB R 2QRANBHINE BEfbrARHa (IR which are
P exaﬁ%le, t hose dﬁgb gsed in WO 97?%6255 aﬁd %&f‘N{ _
prefgrably3getoniss with e Risadi ofichairgented uetipientnEhedezprieparations are

pre @bl il Stnsl Biie oy, SEERY darinliiion Mgy 3lsbRe place

by s@hRONEAES NEFArRUSEHAOOr m'tmaéﬂﬁﬁpih%fﬁjtién. Theseprsrations can
i nhi bitors of glycogen phosphorylase, nodul ators of

prefeyablydxepigsiuard DyTRixNHEseoeRevRd Wil walehpadiaakinghe n
i ¢ = o . cLini . ‘

rosuih ol ofBLARPIsgEfic 1o ABRARE L POARERS cccoring
to the iverdioagenerdly cantaimpfremidVBEn 5% b wedigisieof theidutiver s,
20 i phibitors of chol esterol transport/of chol esterol

e, inhibitors of bile acid reabsorption or
inhibitors of the mcrosomal triglyceride transfer
protein (MIP), conpounds which reduce food intake,
SuitgbaRharrdasrRcalooinppsitiand farcnectad admigistrdtion tagse whéferably in the

oo e ST SSRRCThe B850l PRSURBRSl Ay S Bhiunc

- of fof@IagNiwiePERE bR Asore &rAeRtich At Carflers2forEfaicbeda

W th insulin. In a further enbodinment, the present
butteg oabsharing tee seRtlting MXIIER-i n conmbination with a

sul fonyl urea such as, for exanple, tolbutarnide,

gl i bencl am de, glinmepiride, glipizide, gliquidone,
Suitaplie phaepackuticgl chapositivas fertopldat hpplicitionl tb the ekiredre

enbodi ment, the present corrgounds are admmnistered in

prefegghliyiin g tim afripinanta crragidatian. RIRA. sRray 8erosRhapPik,
Carrighd WRICH | Gan B u¥gl 8 gbﬂ%raésﬁg RHFRN boiybifIdE§6RBbIs, alcohots

nmpounds are a tere

. 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 suitable for
ibng-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



10

15

20

25

30

conmbination with a neglitinide such as, for exanple,
repaglinide. 16 1In yet a further enbodi nent, the
present conmpounds are admi nistered in conbination
with a thiazolidinedione such as, for exanple,
troglitazone, cigli t azong, pi oglitazone,
rosiglitazone or the conpounds disclosed in WO

97/ 41097 of Dr. Reddy's Research Foundation, in

possBily.4Re @Siue incrgieat sembertpleed,as dessabad oF ShgBi i
Pharfd-BIRE! g 1o(67 ot (o8B phy diddhfdnt08f or Idhtdphoresis.

er enbodi nent’, " the pres nmpoun
adm ni stered in conbination wth an a-gl ucosi dase

T e

_metaPBiAl ShEHURA, i@ Fpagfrahtaﬂy %QﬁabléQOI‘_Mgngr@Fe(ﬁfdtibﬁeand for

_Ingredient Ich acts on the ATP endent potassium
maintgiging el rediiced eighitaftar aveight redohtians has dakesxplape & mammals
' t ol but am de I i pencl am de, qli i rige, I pi.zide,. .
and 45 aore g e6apt SR8 gPra s el tahishbs sl oty
and thBe oW erRNEffé@spounds are adm ni stered in conbination
W th an anti hyperlipidem c active ingredient or an
The compourpisdenn be aanloyed albnemyrie goartinalighwills ottfesweight-
lest LRe.  C i.pal s . .
reduEP afiordcl LRk Iiifbdenis FAFRES Bbrecichichle Mdfqients of tis
type atenmastiated), foaexamplel & the Rot Lists ichbpter 01flndeastaghtn,

robucol, ezetim be or dextrothyroxine. In a further.
reduding gaeHsAPPatiR SYPRISERANIS 0 ARG RSP NGl ACGYRIEEdiAnts
) . . . ‘ . q
whicif HERS S H@bndlty B le: o R A BT Re e
reduchiod areti$ethrise which inffusngethe gemedal aveliabolism of the organism in

suon AP RS BR CAE il BBl A s BREbHGSRorne

fat depobd!hh@ aamstip Carirtihthkeabads 108 re@ERRINGItheFat dots of the

dinvention may additionally be admnistered in
orgarg®nbil hachapoundstare seitablerfor theaprapbylsis gndde pagticotar, for

the uBRRFT 68500 R bRl B RundR ¥ b sutable

for thgIppophygaxis iasidi rop@ticulaAHbr mé_éﬁﬁentl‘sﬁ‘%w Il ApsEte$, of

MCH ant agoni sts, orexin, antagoni sts, ant agoni sts, .
arterigpgtemgimard for ngmmaligvgilipid m I andl fgoifestreatment of high
blood 5880, Fhe compounds act as melanocortin receptor agonists and are
also suitable for the treatment of disturbances of welibeing 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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agoni sts, [i3 agonists, MSH (nel anocyte-stinmulating
hor none) agoni sts, CCK agonists, serotonin-reuptake
i nhi bitors, m xed serotonin- and noradrenaline 30
reupt ake i nhibitors, 5HT nodul ators, MAO inhibitors,
bonbesi n agoni sts, gal aniqg antagonists, growh

hor none, growt h hornone-rel easi ng conpounds, TRH
agoni sts, nodul ators of uncoupling proteins 2 or 3,

| epti n agoni sts, dopam.ne 17 agonists (bronocriptine,
In ad&ﬁﬁws&. aopect 5abe Hivgntica, MimicraRsadsant Age osmblagf can be

e e D SRR ik, o, o Mageermanplosigaly, active

substXRespUhict cars, sblehlEd, afwniestmple, BN agoiates, Iamtiobesity
agerf SRR R i 1545F Bl prashteidlwerda 288Rks and

-~ activé HERRd forithe ekl %‘an or %niuﬁw @?E@W@%ﬁmsn@aﬁed by

_anphetamne. In anot msnt t he an esit
diabetgeor aBSOCﬂaileﬂl\r\atfadaabetea dexf enfl uramne. In yet

surcBRAFlAPHIE e iR A RS ahedBiel kg ana oL
such &l fyeexa@mhpleo khd@sd@,&lo%bb Uh NGO 9808811 QJfthN&ﬁbrdisk A/S, and

embodi nent. the anti obesi ty agent is orlistat. In
orallyardivediypeshsenie active lﬁ'@r%dfen@be& ty agent is mazindol,

he SREIRYL RERR ORyBSa BURR: SHEVEE. PBARRE Rhe RO more

sulfowlareak biguianidines, ansgl iy, @Stsma@oﬁ:Qhed@ntanMoﬁdmmones,
npl es. of anti hypertensive active gijredi ents are

g'uc%ﬁa&eﬂﬂﬂ@’lktgf% RYFAYORSTeaPRIA At 690""&15@ 1taganiys, potassium

~chan é:”épéﬁérs sREPRYsANBt ‘Hxaﬂﬁzy c?&l[ g#?{l) 0seCE: WO 97/26265 and

angl ot ensi n converting Itors such
wO 9925@3%43!’@ Novberhhrdqskl WS capsudior |slens&|aatsapacﬂwators of insulin
f 0si no i no qui napr i

recepiS A ninfHIorS | BE kbies* pgitas inleads b the ' stimulation of

glucoﬁéb?éh@é@eanﬂlo‘?abﬂ)cﬁbaﬁewgg 'ﬁfra@xﬁhﬂﬁe HHBEr®! Bff glycogen
i azem and verapam | al pha bl ockers such

phospfuxsiassi mOduH%tprsdof gltppae amta(emddtgiumemcretkemempeunds
whicr et Hol HietahGist. S0 i, SoF Db aBinie 2Ryv8 BHRGIARE and

antilifi@édidundtive himgrefients, Edeit ®kanifle HMECoA 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 cellis.

In one embediment 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, folbutamide, 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 examplie, repaglinide.
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It will be appreciated that every suitable conbination

of the conpounds of the 25 invention with one or nore

of the aforenentioned conpounds and optionally one or

nore ot her pharmacol ogically active substances is to

be regarded as covered bygthe scope of protection of

the present invention. The efficacy of the conpounds

was tested as follows: Biological test nodel: 30 ;I'he

anorectic effect, was tested on female NVRI nice. After )
In Kﬁttﬂd?‘ﬁmr ik e%rﬁ’ezépr%%’ﬂts,comf@W@§t af oadiministgeed in
comBREtiBh S WA da DYhig2YyiRfifedidhe %Ubg?ala% re J%é‘l’rzfﬂg troglitazone,

singly wth free access to drinking water and were
ciglitezore edpoglithkensed mb$iglith8ond0 ori ntitees cafrfpounds  disclosed  in

wo B3RS 2 Ore' R/ R 23T, SSRIRSE, T et
5—[[42[{31,&%|hyﬂir6—3~h%tﬂ5ﬂnﬁb%-2%i:uh§£cblﬁﬂlrﬁéthb?@p&aggylﬁ%%}gp’gz

bserved. The neasured m |k consunptio
2,4-thjagnplidinediopeni cl e-treated control animals. 19 Table

i iU A S BB TR B SRR Hination
with aARL-GlRlcosiahBB lithibiRraiRhea IS eXinTRer nﬁ’élit&fLHF%‘%ilfarngse.

Reduction in the dose aninmals/ animal's/ cunmulative
In angther embgdivagntc the present compoundmarat adreinistésed in combination

i SRRy SODBH L 3 6 £ SHBBRER T e of

the Détantildy fudt &5, S0r Hrdrdpit! Jobbtatdide? g'ii@teﬁél%nﬂ@eﬁgﬁm% iride,
! It is evident fromthe table that the conpounds o
gllplchZpe digladidle0n reprelipidegood 5 anorectic effect and are

-- ] t i t T .

In yéjﬂgénéﬁﬁéy éh‘fbb@ﬁh@ntﬁgg\? oﬁér;ég:é‘ﬁfe délqoe O'Hds g fﬁmls?gred in

and preparation met W servV

~combinaticst witheart batihyperlipidemic active ingredient or an antilipidemic active

ingredient such as, for example, cholestyramine, colestipol, clofibrate, fenofibrate,
gemfibrozil, lovastatin, pravastatin, simvastatin, atorvastatin, cerivastatin,
fluvastatin, 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 sulfonylﬂrea and acarbose, repagfinide 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 thes.e 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, urocoftin

" agonists, p3 agonists, MSH (melanocyte-stimulating hormone) agonists, CCK

agonists, serotonin-reuptake inhibitors, mixed serotonin- and noradrenaline-

reuptake inhibitors, SHT modulators, MAO inhibitors, bombesin agonists, galanin
antagonists, growth hormone, growth hormone-releasing compounds, TRH

agonists, modulators of uncoupling proteins 2 or 3, leptin agonists, dopamine
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In aﬁ‘é‘@@"(‘?fﬁ

i nvention w thout, however, restricting it. General
processes .10 The starting nmaterials used in the
synthesis were purchased fromchem cal suppliers such
as Aldrich, Acros, Sigma, Fluka, Nova Bi ochem
Advanced Chentech, Bachem Lancaster and ot her
conpanies. 15 In the synthesis, the functional groups
of the amino acid derivatives used were protected by
rot t|ve oupsto r side reactions during the
agofiR, KPP BSe “RRBRITs heselamudBre. R nagonists of
HEMH | fndiia I
Cansupra(,§ r%9 fbgﬁdh? n Votafseo],dgg ét:@?@tlﬂnglagﬂg ‘K/'E’?éé‘ﬁhg‘?’%.) PPAR
modpadierspRER medunlatgisn bChbddadenistisror@R-Bedfgemistse) . 20 20
- Ceneral .rret‘ s. of. so as nthesis were used to
In ofE EaBciEaY ¢b, peuRuEM . PactVEAtY H9erkes st of modified
leptibi s type are described for exanple by Steward and
Young in Solid Phase Peptide Synthesis (Freeman & Co.
in  gaether aeenbadimeat9) the( | actiokssity heagent by rcﬁmnmheéamirfe or
é}gﬁ‘{'ﬁs i ndi cated ot herw se, the conpounds were
amp 9 B8 zed usi ng TentaCGel HL12019 Resin (Rapp

 In arfd@har@hBedifiddit NGeantiobBSisy ﬁ@éﬁ’fﬁ‘é farlurAmieehd ddlénfluramine.

pol ymer contains a bronoacetal |inker. This type of

-In yeé aaptharerabediment.berandiohesity agenll is sibutpaninefor the mono- and

isol i) S oo SoPBESRESST 20,2
ina ﬁsﬂiﬁéf aﬁﬁﬁ)dlrﬁeﬁit Bad aktlob\és;ty@g@ht ishsHistan t 0 '

Conbi natorial Chem stry 2000, London,
gpﬁ@wfhéh% antigbasily crgemte s m%zxf'%l fcﬂlefgwlpromon or

wiiRgesi s step (see scheme | for general synthetic
pherﬁ%helrre) amne was used in DVMSO to replace bromne in
The pm&sebt om)aoendﬁ mayrmdchhormﬂydjeeadmﬂsten@ irecqgrabmiatioe with one

rotected am no acid . wa f?doto e ) .
or oD SRR R A, BB Exogpies &1 satbHserengie active
mgre@ié#ﬁ’é | 8 Vk?é?aebfd%‘l‘(b%d dUEnTRANSa|Srencldl TtEMSI, Mmolol, . pindolol,

U DI EA, usually in DMF. The coupling was carri ed
propr(ajnplcmandd@ﬁtoprolo} ACE (angiotensin converting enzyme) inhibitors such

as, for example, benazepril, captopril, enalapril, fosinopril, lisinopril, 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, 19th edition, Gennaro,
-editor, Mack Publishing Co., Easton, PA, 1995.
1t 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 modet:

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



tenperature (RT) for 16 hours or at 55C for 4-5 hours.
Protection by the Fnoc group was elim nated by using

50% pi peridine in DMF (5 + 15 mnutes). The 20
substitution can be determ ned by neasuring the anmount

of liberated Fnoc from t absor bance of the sol ution

at 302 nmafter elimnati of the protection, the

vol une of the washing liquid and the weight of the

pol ymer enployed in the synthesis in accordance with

30 numée@ edier @@mm‘-ﬁtrahomafﬁhamrowctetﬂ@l cqndaﬂsedomilk Coaslmption

was SRR BV i B ko Wiy B0 BP OfaSiel lbging of the
ammbl@uwdstdbsfeh@cﬁ O el ndERR LRSIl - B@tﬁbtﬁﬁpﬁﬂirﬁdrast&mpared with the

Fnoc- bet a- al ani ne (or Fnoc-al pha-am no acid or
Veh'%ﬁf?ﬁf&dﬁ%“ﬂma}ﬁ no acid). The coupling was
effected with N, N -diisopropylcarbodiimde (DC) in
the presence of HOBt, usually in DWF. The
conpl eteness of the coupllng was nonitored by the 30
ni nhydrin test. 21 A protection by the Fnoc group was
elimnated with 50% pi peridine in DM for 5 + 15
m nutes. The anount of |iberated Fnoc was neasured
fromthe absorbance of the solution at 302 nm after
elimnation of the protection, the volunme of the
washing liquid and the wei ght of the pol yner enpl oyed
in the 5 synthesis. The free am no groups of the
structure bound to the solid phase was then
sul fonylated with up.to 2 equivalents of .a suitable
‘sul fonyl chloride/DIEA in DCM or acetonitrile. The
conpl eteness of the suffonylation was nonitored by.the
ni nhydrin-test. 10 After conpletion of the assenbly
of the precursor of the linear conpound on the
pol ymer, the solid phase was washed successively with
DMF and DCM or THE and dried in vacuo. 15 The desired
conpound was subjected to cyclative cleavage off with
formc . acid at roomtenperature for 18 - 24 hours, at
50C for 6 hours or by a conbination of the
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two conditions. The polyner was filtered off and
washed with DCM or formc acid. The washing liquid
was i ntroduced into the formc acid solution. The

sol ution was evaporated. The residue was dissolved in
a mxture of water and acgtonitrile and 20 freeze
dried. The dried conpound s purified with HPLC with
a suitable gradient of 0.1% TFA in water and
acetonitrile (ACN). After collection of the peak

Tablgdnt ai riijeetife effest mensusgaiasethe regustiootin theecumulative milk

conspgtin 8 tatbd Lo R IRRL Rl MAMRL BRRS oyt oo vod t he
ExarapiepovOrhivas sMafteirefl to a|Nawdkr bat | ve|Red@itivnnial ihe!

Wwth ¢l ectrospray mass spectrum (LC/ M5) and/or an NM
anal ysdese For [#MI@Ig{hal ysi s|ani | e of {Giniglatiyeunlk

E:L
was a d W m . 5 SY .
(cons .@Qﬂ?@ off "ﬁ'ﬂ%fagig \E/s@n @&‘a‘ﬁg“‘gﬁém%;ﬂ]ﬂﬂ%‘é’" as
progr anmabl e |clsrisegistionn®idul sonkathptiod df hEsanftths ashirer
507e and contnol |l ed by datajstation with| Gold Nouveay
sof wafe) usi ngthg teatedps- aMthesortrobo i col urm (S-5
(5 pm, 22 YM . WIm nghagi NG, USA) at 230 rim
Wth this set g aflowraeo# 1 mM/mn was used
and al gr adi en{N&mljwat er / /IR buf fer and ACN ( HPL
VRRRRY.Y S sed-as g L5 Schene..l:

ool i 0/ AlLacN [/

oH 'Hzf\li'ng Br L~ Nfroc [1\ DIC, HOAT|[N R2 _0 O 0l
5 R3~ PipeUing L~ Rik24s-, No 57340 31

9 50 5/2.06 5/3.86 47

it is evident from the table that the compounds of the formula | show a good

anorectic effect and are thus very suitable as antiobesity agent.

| The examples and preparation methods detailed below serve to illustrate the

invention without, howev_er, restricting it.

General processes
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).



N2 IR4 /1IN RRDC HBT YOOYNiIiO R3L-\ YN

NSO HCOOHR3 /s, HRA O NNR2 R2 O R4 The

conmpounds can al so be prepared in solution in anal ogy

to the described synthesis on the resin. (Schene 2).

In place of the functiona%(i))(zed resin, in the first 10

stage 2-bronp-1, 1 -diethoxyethane is reacted vvitha

primry am ne. 23 Scheme 2: 0 AlocN x// Y OH ~0

H2ZNPr ~OO R2 O /-OBr t-0 N D C, HOAT o-\N NAloc
Gengial methodRof selif-phas) aymhesisweretusgddarmsepans therpnypounds of

the %B%Iltf_t&ﬂethgdgog thtg*.\rtypé arg des}cnb(L—:JJ‘ f&“_gxample/b/y St%v.’grtli and

Young in Solid Phase Peptide Synthesis (Freeman & Co., San Francisco 1969)

(included herein by reference).

‘Uniess indicated otherwise, the compounds were synthesized using TentaGel

HI.12019 Resin (Rapp Polymere, Tiihingen). This commercially available polymer
contains a bromoacetal linker. This type of coupling can be incorporated in all

' types of hydroxy-tentagel by the process described by Vojkovsky, T. et al., J. Org.
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Chem. 1998, 63, 3162-3163, and Patek, M., Contribution to Combinatoria!
Chemistry 2000, London, 11. — 14, 7. 2000 (included herein by reference).

In the first synthésis step (see scheme 1 for general synthetic scheme), amine was
used in DMSO to replace bromine in the bromoacetal link at an elevated
temperature. Fmoc-protected amino acid was coupled onto the secondary amine
produced thereby on the polymer. The coupling was. effected by means of
DIC/HOAt or 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
substifution can be determined by measuring the amount of liberated Fmoc from
the absorbance of the soiution 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 HOBY, usually in DMF. The completeness of the coupling was monitored by the

npinhydrin test.
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RLRRL }'A '"xIO YA ONO | YHI N S%3 HCOH
R3~SOX X RLR2R RA O- NNR2 RLNOR4I R4 = NHCbz
R3~ i? further RL - HBr,.HOAc S/N N R2

functionalization NO R3~ NH OO SNNR2Z OR5 'NH
The resulting product is g acted with the am no acid
in analogy to the solid-p 5 synthesis. The

al I'yl oxycarbonyl protective group (Al oc) can be used
in place of FMOC as am no-protective group for the

A pramcﬁ@n &yithe Fanec geoumvas elivéatedwmalb- &Q/g piperidine in DMF for

o+ {d"if' rret@%bar%%hf?‘l[hg Og F%&a?%@&ﬁg%ﬁ%%éﬂ%ﬁ%d ??%‘r%hfe he

: absdrbtaﬂd:@bﬂﬂﬂa sdlitidmet 302 At gRebhsinyihatio@ef thewrotedtioa, the

radi c R4 is reacted with the sulfonyl chloride_  in
Voluwfﬁﬁ@wwg;hqw@é\dﬁpeww ofthe pph@@erc%ma@wd jig the
synt id i's coupled by the carbodii m de net hod ( EDC,
t) or with use of uroniumsalts (HATU, HOAt) to
The filee dmiee groups oificcsinciardemmdiat thisrsedid phask iwasnthehon

of . the Al oc gr 24 Th cycljzation proceed de
sulfcylaipg vilirian f S AGUNRIPIIAG F Bt PESHBPUERPTAeIGA in DCM or
acetdhi@yg. i s elimnated with HBr in glacial acid.

Subsequent functionalization proceeds in analogy t
The compigienessiesibe uifooplation Was moodored lwamepmnMdmdtelsy

devel oping a sanple of the freeze-dried crude

substance in a mxture of 0.1 %strength aqueous TFA

Aftemédriiplbfion ob 8% as€4ABIytdTithe pPscursdr (ﬁQﬁélltﬁeéﬁC&n{ﬁtﬁﬁi on the
sol ution of the conpound was usually filtered throu

polymesthe gglid phase was washed successively with DMF and DCM or HF

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 infroduced 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 (8-5 (5 ym),
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10

connected to an ACRODI SC 13 CR PTFE 0.45 mfilter
(Gel man Sciences; Ann Arbor, M, USA). An appropriate
vol une of the filtered solution of the conpound 10 was
injected into a sem preparative C 18 colum (YMC
obS-AM S-5 (5 pm, 20 x 150 nm YMC, Inc.,
W I m ngton, NC, USA). The?4low rate of the gr adi ent of
water/ 0.1 % TFA buffer and ACN (HPL quality) as el uent
was mai ntai ned by nmeans of the Beckman SYSTEM GOLD
YMEHRLC (Vs ngionICH U )eagrZatnmernl Withathicesettingrodiidwe ra6of
nd progra | e detector nodul . contraoll
1 i Bar H587 G aBRtan Lt d Fos b Brouiee Bg SN A has
qua;ﬂgy\},é_g)ﬁggd% dilyeftet ection at 230 or 280 nm After |
Identification of the peak of the conpound to be
synt hesi zed by LC MS, the conpound was coll ected,
Schfre e dried and subjected to biological testing.
#€er purification, compounds with basic groups were
obtained as trifluoroacetates. @O0 Hydrochlorides of
these conpounds can easil),lg pyepared by treating the
trifluoroacetate of the conpoghd @H h an excess of
/ di oxartgNiPAf t vaporati oo of the s@l|vents, e

D ydr—o\eEPI oride—of *he co ouwd_vvas—tr_rre'ci ated\y NFmoc
di et hy et her and i sol aed ‘BV' FPAfration. 25 L& Vs
was carried out with P i ex APl 150EX and Scj - Rz

MassChrom software, equipped with g G lson215 liquid
handl er, two Shi madzy LC- 10AD | iggu d nodul e

- Shi.npdzu S DA_det §ctor,a Keysto
ﬂg@é‘-’ﬁn(z Oﬁ_’n\N?ﬁ,\rﬁ‘HZflowra‘?e of t
acetonitrile/water/0. 1L990FA gradi 71 ¥ [
ES+ node. For the/VgMR %%iarl ysi s, thdPSdifffles were
nmeasured in DVSO d6 (Aldrich) with a 30 Bruker

Avarice DPX 300. 25 Schene 3: 0 NHFnbc HO O F{l\?/Rl
R2
0

0 % R3 N
N H O - fS\ i

A R2 Ra © ‘
o)

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

stage 2-bromo-1 ,1-dieth0xyethane is reacted with a primary amine.




\~-N O DMIMMDWVF HN R2 2. 10% Di et hyl anine 2 ? DCM
1. Z-DAP(Fnoc)-OH DMIMWM DMF 2. 10% Di et hyl ami ne DCM
" \OR1L O- ,0/~~NO\S-Cl /\ORLOR2 Y7 1,QINO p
i O FIN XR2 DIEA DCM FIN Y \ SHONHCbz HZN' O X
NHCbz 4 3 Formc amd6%§: R1 I NOO//ONOI/p
\R2 TMSI 0"//0 R2 Y S\INEN' Y \ CI—BCNO

Scheme 2;

q

0

AlocN
O o O

0 H,NiPr R?
hs bl 7‘\N - M Naloc
/—O T /-—O h DIC, HOAT 0 i?l
Rt / R1 R2
Pd(PPh,), ra 7 0
Dimethyibarbituric L S
aqid o _ O O/ N O
hNJH/NHz R4 .
/0 | EDC, HOBT
_ R1 R2
I\ 0 0
0 0 /u\/\ /\é,RS /[ I
N ) A\
07 \_?l/u\rH N Y% _HCOOH
/ R1 R2 R4
0
. R4
functionaiization lll

HBr, HOAC . o
— - 0
R3._ 7 :
H/KO £ L I
. ' ‘ o N N R2

NH,

0

RS NH

The resutting product is reacted with the amino acid in analogy to the solid-phase

5 | 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(PPh3)s, dimethylbarbituric acid) by methods
known from the literature.

10 The amino carboxylic acid with the radical R4 is reacted with the sulfony! 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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X p OCto RT X NHCbz NH2 5 6 The synthesis shown in
Schene 3 was carried out in analogy to the other
solution synthesis. In this case, the am de couplings
were carried out in each case with 5 DMIMM as coupl i ng
reagent. In addition, 3 s enpl oyed as protective
group in the solid- phas chem stry, and was
elimnated again with diethylamne. The 26
sul fonam de was not introduced along with the second

The gygligatieppgesgs under aeigic condiensaandthet benayloxyearbeinyh(Cbz)

aroul o DI R0R 3RS0 Db E B hggen procecas

in anbloyttoan@labsaé idessripiire carried out in analogy to the
above description. 5 The reagents and building bl ocks

used in the syntheses originated from vari ous

The 8BBkL 858 5k 35 Al ASHTe oot By e

subst%ldcwm raememe airl). esstrardjib algadoas MERWiBE 10-58% acetonitrile or
ol | owi ng met hods were used for the chem cal
e

in 80%1%@9@ $he sglutiogupfdne spBtRRtBg M yFRIY Jilteprt Frawan Apyringe

* conn@8RbS'ah AERK NS¢ cﬁg éf?ﬁ@%@%s Qn‘ﬁitg u%neﬁcae%?sé&nn

spectronet er ol T"awm'n

Arbox, WSA@om &HIPre (fmter\@n@ihé of tife ﬁlte%ad %omtuoia?& the c8mpound

acetonitrile (0.1 % trifluoroacetic

h
was attEd R, a&mﬁrgmwaw & 18 colnmm SN DB AN (5 v,
20 x §50 RFALFRMG. b ffindydh . USRS OO0 26 Pt BFcA08Ver

wat er oad iI'caci m nut
watef0.d% ﬂ'ﬁﬂdugfertanubA@htK{*ﬁ?lbqadugm¢ glubntrvastreaintained by means

lib
of thediihal S FebCa bl T B hRierh a5 o6 Tormmebia ppivee
moddl@dQS Hradhrehhahiabi dete%{cﬁ-nﬁééﬁléW%aLQontmle%fS%afeme

iquid chrormatograns were recorded wt son

GOLﬁ) isgiivarelafrdition otthegapapaundswanimsmitosed by L Abtietettion at 230
or 286'?1% y&ﬁér ?grgl ffc%t@ﬁ&f%{g%ﬁ ﬁ 85‘ é}:ee?%ﬁﬁ&?ﬁqe ED b? 5y11tlh@slzed by

LC/M$Eﬂ<)e cdinpoaadMRScolRted, fidelzaldriadi ahesitjaaba do Blblogical
anal ytical nmethods. An
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 APl 150EX and Sciex MassChrom software,
equipped with a Gilson 215 liquid handler, two Shimadzu LC-10AD liquid modules,
a Shimadzu SPD-10A detector,a Keystone Betasil C-18 column (2 x 30 mm, 3 um,
flow rate of the acetonitrile/water/0.1%TFA gradient 0.7 mi/min) in ES+ made.

- Forthe NMR analysis, the samples were measured in DMSO-dg (Aldrich) with a

Bruker Avance DPX 300.




appropriate sem preparative process was then used. 5%
to 100% acetonitrile, 12 mnutes (unless indicated

ot herwi se). Waters (YMC) Conbi screen colums for

anal ysis, 4.6 x 50 per C18, 5 p, 120 A are used.

Wat ers Conbi screen 20 x 5%5 p, 25 120 A

sem preparative columms. “Thi n-1 ayer chromat ograns
(TLC) were recorded with gl ass-reinforced 60F- 254
silica gel plates 0.25 mmthick. Flash chromatography:

Schei®i & process was carried out by the nmethod described

by Still, W C, Kahp, M and Mtra, A inJ. Og.
Chem 1978, 43, 2923, jjor. adapted to 30 commercially
avai | abl e systens, NBiFgtogge Hori zon, |sco Opix
or Coppanjon._The sol vent systens i ted,in the

~experi ment al kanphes used i n thege casesb 27
M cr.eway. ynkHes| s =ndi cazt’eqjﬂﬁhgr hset the
m crowdve réactions @etiMMcarried out”in a Mp%o/nal
chemi stry creator, op@Mf zer or synthesizer, | Ree
cal cul ated masses b nglhs; Hk/ié}ﬁi & MONOI so?c.og{z_%. 5

Abbrevi ations Unless | iyfpgat ed ot herw se, the
abbrevi ations in the exanpl es bel ow hgve the

foll owi ng nmeani ng: 10 ACN = Acetonitri|l 8. zZAAA®Fmoc)-OH

Al'l'yl oxycarbonyl DI C = Diisopropyl carodi i niygemePC =
1- (3- Di met hyl am nopropyl ) - 3- et hyl car badi i m dgpmeFMOC =
9- Fl uor enyl met hyl oxycar bonyl 15 DCE = or [ .
1, 2-Di chl or oet hane ~DEA = Di et hyl ani nd Bl ég&%gmylamane
Di i sopropyl et hyl am ne NaBH3CN = Sodi um

cyanetiorghydgiide DMAP = N, N- i ngf hyl ary}g\pyri di ne
) ] . N/ g
o /k/N 0
Lo "~
. R2
o 0 HN . _ X R2
ST - HN
P S\N,\)/ko DIEA, DCM
Y H ‘ '
@/ NHCbz AN ©
X NHCbz
4 3
Formic acid
60°C
, R1
T |
' N 0 N 0
Y. , o [T
S R2 TMSI | _ Ss N R2
v N N =y
, CH,CN o
X 0 0°C to RT X

NH,

6

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

s synthesis. In this case, the amide couplings were carried out in each case with

DMTMM as coupling reagAent. In addition, Fmoc was employed as protective group

in the solid-phase chemistry, and was eliminated again with diethylamine. The
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20 DMF = N, N-Di et hyl formam de THE = Tetrahydr of uran

DIC = Diisopropyl carbodiimde DWMSO = D net hyl

sul foxi de DCM = Di chl oronmet hane (al so referred to as

nmet hyl ene chl oride) 25 DMIWMM =

4- (4, 6-D nmet hoxy[1, 3,5]trjazin-2-yl]-4-methyl norpholin

iumchloride HOBt = 1- Hy%éloxybenzotri azol e HOAt =

1- Hydr oxy- 7- azabenzotri azol e HATU =

Di et hyl ami no([ 1, 2, 3] triazol o[ 4, 5-b] pyri di n- 3-yl oxy) ne
sulfarayhide edismothintrederetbalbogwhithihel secongd asidb abepligf) but was

= E t at Acet d _Et3N =
formigaler Thes At vaB Use st bl iaraioR a5 hasedg Gl otoup was
elimigEPRIR "I‘MSﬁﬁ'aQ:e't‘!?diﬁle' Ad f.ﬂﬁﬂth%? delﬁlEﬁQﬁfat‘ohg Welte carried out

chromat ography TEA = Tri et hyl am ne
in anplogetonjiesbioye dasarxnuoWhe fol | ow ng exarrpl es serve to

The PRI AISNHEIAAR LR Fe ShHbr e romvarits

supphkesLidteds NdrtdheA%?‘c%ﬂSa a, BRikaEx@va!Blodhem, Advanced
3- Ani no- 6- (4- chl or obenzy l?: 1- (5- chl or o- 2- met hoxybenzen
o}

Chematgqty, &aﬁh?mmg@mt@pﬁapp lymere etc. _
Unle%? ! uc% u%’g %\{rﬁ‘?@é‘e",[ e ﬁ?i@vﬁ% 'n%tﬂb&g werd 11%8 98+ thd chemical

analysis: ,

liquid chromatography/mass spectrometry analysis (L.LC/MS): Agilent 1100 LC with
mass spectrometer detector. The following were used: Waters (YMC) \
Combiscreen Pro C18 4.6 x 33.5 1, 120 A, 3 minutes with 10% acetonitrile (0.1%

trifluoroacetic acid) and 90% water (0.1% trifluoroacetic acid) to 0% acetonitrile

(0.1% trifluoroacetic acid) and 100% water (0.1% trifluoroacetic acid). 1-minute
flow-through time and subsequentiy 1-minute equilibration to the starting
conditions. '
Electrospray mass spectrometry, positive mode {unless indicated otherwise).
Preparative {.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 i, 120 A are used. Waters Combiscreen 20 x 50.5 y, .

120 A semipreparative columns.
Thin-layer chromatograms (TL.C) 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

comimercially 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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/ISNNO O NH2 0.35 g of TentaGel HL12019
(bronoacetal linker, S = 0.5 mvol/g, Rapp Pol ynere,
10 Tubi ngen) was washed with DMSO. 20 equi val 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 yner was ed 7 tinmes with DW.
Froc- (S) - 4- chl or ophenyl al ani ne (3 equival ents) were
. coupled to the secondary am ne on the polynmer using
Micrpigiave c3nibgsisy ahiess dndiaaledmittevdsedbievaiceowave rqachivis were

. Ei tration was 0.2 - 0.3 The
carrpd ol B OGRS Rk BRal Sprere” syuleizer
tenperature overni ght. The polynmer was washed 6 tines
wth DM-. The Fnoc protective group was elim nated
All thg eajcalatedimgssesingéicated pre=manoisotgpicni nut es) .
Z-Dap(Fnoc) (3 equival ents) were then coupl ed on using
HOBt (3 equivalents) 20 and DIC (3 equivalents) in
AbbBMFafibhsal concentration: about 0.2 M over a period
of . at |east 4 hours. The Fnoc protective group was
Unlessindicated pthemise; dbe gbpegviafians inthe syemplesibalgw have the
] iwydhe. polymer was washed 5 tinmes with DVF and
Follol gy 1 D et i xod wi th a sol Ution of 15
equi val ents of 2-nethoxy-5-chl or obenzenesul f onyl

chl.orjde .and 3 25 equivalents of DI EA in DCM (fi nal
ACNc'éﬁ\EﬁmetQ@'I on: 0.1 - 0.15 M and reacted at 30 room

AlocteABRERIcaFSorfy®r S hours. It was then washed 5 tines
with DVF and)g timtes with DCM and dried in vacuo. For

DIC erliisepraryigaseodiinaigeage of f, the dried pol yner was
m ' f forn aci d..and shaken at room
EDCt_eE‘gg'r%%érigg‘gwrﬂofﬁ'o%lg'ﬁé%tﬁ?ﬁl&a&%ocg[ﬂ“'8855C for 6 hours.

FMOS> Fleerpotenymetiiforyichiteigd of f and washed with DCM
The conbined filtrates were evaporated in vacuo. The

DCEdi4bchipeetha8gt ed with 5 m of 37% HBr/ HOAC at room

te ature for 2 hours and evaporated in vacuo. The
DEAhyg%gW%}rﬂ’%e of -t he

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

~ THF = Tetrahydrofuran

DIC = Diisopropylcarbodiimide

DMSO = Dimethyl sulfoxide |

DCM = Dichloromethane (also referred to as methylene chioride)

DMTMM = 4-(4,6-Dimethoxy[1,3,5}triazin-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)methylenedimethyl-

-ammonium hexafiuorophosphate

EtOAc = Ethyt acetate
HOAc = Acetic acid
EtsN = Triethylamine



product was precipitated by adding diethyl ether and
was filtered off. The pure title conpound was renoved
after purification by HPLC. The system and process 10
. descri bed under "general process"” was used for this.
MAN = 554,12 (cal cul at ed, noi sot opi ¢); mneasured

val ue (MtH)+: 555.3. Exa e 2

3- Ami no- 6- (4- chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul fo

nyl)-8- 15
HCli=ldpdroghioniesasity dr opyr azi no[ 1, 2- a] pyri ni di ne- 4, 7- di one

S " . NOC d 3/,1/O0-NNo~0 NH2 20
HBFG:QHQ&%%ﬁ?gh el HL12019 (brompacetal linker, S = 0.5

HPL®eIHigh paﬁpnnaﬁd:e/n?nia,chwhh aphyas washed with DVBO.
20_equi val ents of 2M i sopropyl am™ne solution in DVBO
TEAR Jgelydpraineand the mixture was kept in a closed
es f 15 hours. The polymer was washed 7
TMs\i{i nzgh\%ﬂ"{y@%ﬁgdﬁ%mc 4- chl or ophenyl al ani ne (3
‘ equi val ents) were coupled to the secondary am ne 25
gn t he poléner usi ng FK¥W;§3 equi valents) and DIC (3
The dgllowinde RIAPIGS BREVe {0 expiainalhec dveationain orpraedetail without
_ | . - h
restrctil i tnf FRodSas ra b BRseted Pnd Rithfia e
6 tines with DM. The Fnoc protective group was.
elimnated with 50% pi peridine in DM (5 + 15
m nutes). Cbz-Dap(Fnoc) (3 equivalents) were then
coupl ed on using HOBt (3 equivalents) and DIC (3
‘equivalents) in DVMF (final. concentration: about 0.2 M
over a period of 5 at |east 4 hours. The Fnoc
protective group was elimnated with 50% pi peridine in
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DMF (5 + 15 mnutes). The pol ynmer was washed 5 tines
with DVF and 4 tines with DCM and m xed with a
solution of 1.5 equival ents of
2, 4-di chl orobenzenesul fonyl chloride and 3
equi val ents of DIEA in (final concentration: 0.1
-0.15 M and reacted at 1% roomtenperature for 5
hours. It was then washed 5 tines with DVMF and 5 tines
with DCM and dried in vacuo. For the cyclative
cl eavage off, the dried polynmer was mxed with 15 ni
E of . fgrmc acid and shaken at roomtenperature for 16
an&!ﬁ and at 50 - 55C for 6 hours. The pol yner was
3-Arhinbte(£enhridb . SHRIE - -
fi tr(at es vver@ﬁ?gmggggglp gét) gt}n?ﬁ%{g%@z The!f?gg?g 'SOpmpy]
heanémmaweH aﬂ]wnrmdmm?ﬂmmm(: at room
tenperature for 2. hours and evaporated in vacuo. The
hydr obrom de of the product was precipitated by
Struetded:ng di ethyl ether and was filtered off. The pure
title conpound was renoved after purification by
HPLC. The stem and pr@cess described under "general
processes™ was used g this. MW= 558.07 (calcul ated,
Cl 20 nonoi sokap dured val ue (M+H) +: 559. 3.

sopflfopWl hex dropyrazi no[ 1, 2- a] pyri-m di ne-4, 7-di one
9 - cl CION/g/NNO/~050rrgof
A-(4-chl ordbenzyl) - 1- (2- net hoxy- 5- chl br obenzenesul f ony

| ) - 3- am no-$i5

I sopropyl hexahydropyr azi no[ 1, 2- a] pyri m di ne-4, 7-di one

hydrochl ori de (Exanple 1) were dissolved in 3 m of

0.35 gféfhpé}ﬂéeeﬁﬂm 3899 Rbroffocefl lifkaC ‘<=5 frAdifs RapiPPoRinere,
Tibingen) was washed with DMSO. 20 equivalents of 2M isopropylamine sOIution
in DMSO were added, and the mixture was kept in a ciosed vessel at 60°C for 15
hours. The polymer was washed 7 times with DMF.
Fmoc—(S)-4-ch!orophenyialanine (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 (5 + 15 minutes).

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

a solution of 1.5 equivalents of 2-methoxy-5-chlorobenzenesulfonyl chloride and 3

equivalents of DIEA in DCM (final concentration: 0.1 — 0.15 M) and reacted at
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acet al dehyde and 1 m of 1 M sodium cyanoborohydri de
solution in THE were added to this solution. After 2
hours, the reaction m xture was evaporated, suspended
in 5% Et3N in ethyl acetate and filtered through a

smal |l silica gel 10 col u\?\g The el uent was evapor at ed,
and the crude substance g di ssolved in a mxture of
acetonitrile and water and freeze dried. The pure

title conpound was renoved after purification by

roonHRrGpeBieresips bdmuandt wasdbses waishedi Himies ity DMFgemt 6dimes

. esses” S used for this. MVN= 610 18 (cal cul at ed,
W'thm%ﬁ%b vacioasyured value (MrH)': 611.4. 15
llﬁéat?éia‘?wé cleava e off, the dried polymer was mixed with 10 mi of formic
Chl orobenzgyl) 1-(5-chl por}([) 2- met hoxybenzenesul 1 ony

acid |apd&had@prajp90maemmmtm@§cbra‘rﬁ hours and at 50 - 55°C for 6 hours.

The gpf Brgt%(rah F @pé 41 v(asbekl%% gb%nﬁq\p% ip%rc]igi]ilf’;ates were
eva;ﬁréi‘édqh aEas ETRY Fasidad w=lRatERsY wWithCh hil'op 3997 e A4OAL Y room

[)-3-am no- 8-

tempesatsire fgn 2 brulsandeyaporatesd D waippYherydiekromide of tee

proc BB Bl B G P RERFRRL TG e e

compdiﬁhd.wms refnolivt s paifiyatiabby eiBLAT. e spltain mj pmchE

were added to this-solution. After 3 hours

- desqﬂ@sétqr@ﬁr rﬂ%efabprwszg%v\a@% vged dor thiss MAN é%ﬂs(%@@ﬁﬂ
-monbi‘%oﬁf KTI []g (M_J He! g€ shrough a smal | silica

uent s evaporated, and the crude
subst ance was di ssol ved in a nmixture of acetonitrile
Exa g 0O water and freeze dried. The pure title conpound
enoved after purification by HPLC. The system
~An"ﬂH6—@{@6@%&)5&&9!)11b@d4lm&ﬁbrolﬁ%&8ﬁé§uIer%%iSes was

used
isopropylhexahydropyrazino{1,2-a]pyrimidine-4,7- dlone

- Structure: |
~ ’
O
cl N
0O
CI 4 S\N
S—
0 0O
NH

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

Fmoc—4—chlo_rophenyiéianine 3 equiva_ients) 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
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this. MV= 596. 16 (cal cul ated, nonoi sotopic); neasured

value (MtH)': 597.3. Exanple 5 15
6- (4- Chlorobenzyl) 1-(2, 4- dlchlorobenzenesulfonyl) 3-d

i met hyl am no- 8-
I sopropyl hexahydr opyr azi n:?{ 1, 2-a] pyri m di ne-4, 7-di one
Structure: G NO/ \ A°'CL\~~ON NOO /N- 34

200 nmg of
6- (4-chl orobenzyl ) - 1-(2, 4-di chl or obenzenesul fonyl ) -3-a
temparatrg overnight. The polymer was washed 6 tlmes with DMF. The Fmoc

protd R AR VTR RRALA8) Bl BB UG ad S
Cbzmd@an@l ) ($@duﬁa%dts)qﬁer@0tﬁbh%oaﬁléa maﬁngmgmﬁe@%lents)

of 37% strength aqueous formal dehyde and
and Qdfén(% @ﬂépféﬁﬁsﬁ%} ipHYMF (fival eanagniretion:rabrdt O M) avedederiod of

T T A R T e

DM (4 + dbaeflinutesiugh a small  silica gel colum. The
el uent was evaporated, and the crude substance was

The golygwiryas washedrbtineewih DiMEand 4 t!meé vaHuD\mﬂ andgniged with
a soIfJ ?ﬁ 1Y éﬁﬁ*val-éﬂf‘s s ﬂ’ﬁa{i@bﬁ#?g\z%ﬂ 8n&§ IRy es

purification by process
equw;téemtsm@f EdnidddCNp@inaf ed:nqzammsaes 1 -wasi 5LM¢ gné @éacttbd st

fﬂowmégwégqr(g glggy% tt ‘Eg%a nrgvr\}glsli%é g%rr(l:gs with %SMF and 5 times
with gdl\ﬁ'agi'd?fe@i%%&‘;hb 1-(2, 4- d| chl or obenzenesul fonyl ) - 8- i

sopropyl - 3-pyrrol -1-
For the leyslativel clepyrge ioffo fHe dried pehimerdiaemixett ditbié mi of formic

acid §F1d YRERES 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



10

15

ck NO/ \C <4 0-~0O 11 ,NOpi 20 64 ng of
6- (4-chl or obenzyl ) - 1- (2, 4-di chl orobenzenesul fonyl ) -3-a
m no- 8-i sopr opyl -
hexahydr opyr azi no[ 1, 2- a] pyri m di ne- 4, 7-di one
hydr obr om de (Exanple 2) re suspended in 1 m of
water, and 1 m of DCE was“added. This m xture was
" mxed wth 2 equival ents of
2, 5-di net hoxyt etrahydrofuran and stirred at 80C for 1
SUunbme 25 . The DCE phase was renoved and the aqueous
phase was extracted twice wwth 35 DCE. The conbi ned
extract e evaporat el and the crude substance was
'Cldissolved n adn g8 of acetonitrile and water and
& M title conpound was renoved
3y HPLC. The system and process
general processes” was used for this.
cal cul ated, 5 nonoi sotopic); neasured
iy 9.4. Exanple 7
-6- (4-chl orobenzyl)-1-(2, 4-di chl or obenz

£nesul fonyl) - 8-i sopr opyl -
hexahydr o- pyragi no[ 1, 2-a] pyrimdine-4,7-dione 10
Structure:<aN CI a Gz LOSNNOO

90 myg of 6-(4-chlorobenzyi)-1-(2-methoxy-5-chlorobenzenesulfonyl)-3-amino-8-
isopropylhexahydropyrazino{1,2-a]pyrimidine-4,7-dione hydrochloride (Example 1)
were dissolved in 3 mi of methanol, and 100 ui of acetic acid were added. 100 gl of
acetaldehyde and 1 mi of 1M sodium cyanoborohydride solution in THF were
added to this solution. After 2 hours, the reaction mixture was evaporated,
suspended in 5% EtsN in ethyl acetate and filtered through a small silica gel
column. The eluent was evapbrated, 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 = 610.18 (calculated, monoisotopic);

measured value (M+H)": 611.4.

Example 4
6-(4-Chlorobenzyl)-1 -(5-chloro-2—methoxybenzenesuIfonyl)—8—isopropy!—3-
isopropylaminohexahydropyrazino[1,2-a]pyrimidine-4,7-dione
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32 ng of '

6- (4-chl or obenzyl ) - 1- (2, 4-di chl orobenzenesul fonyl ) -3-a

m no- 8-i sopropyl - 15

hexahydr opyr azi no[ 1, 2- a] pyri m di ne- 4, 7-di one

hydr obr om de (Exanpl e Z)éﬁgre suspended in 1 m of

water, and 2 m of 1-but | were added. 1 mmol of

pot assi um car bonate and 200 pl of 1, 3-di bronopropane

were added to this mxture. The reaction m xture was
Strugttife:red at 90C for 16 hours and evaporated. The

resi due was suspended in 5% Et 3N et hyl acet at e,

filtere d evapor at edtl The 20 pure title conpound

was renov Kfication by HPLC. The system and
process deH 8r "general processes" was used

Ci

Qr this{ MV =" (cal cul ated, nonoi sotopic);
su,Ped_ al H)+: 599.3. 36 Exanple 8
‘ S&h}l roBenzyl ) -1- (2, 4-di chl orobenzenesul fonyl ) - 8-i
_ ﬁ'py ol i di n-1-yl -
hexahydr azi%o[ 1,2-a]lpyrimdine-4,7-dione 5

At ruct ure: l&l /] O_ N d d \ ~"O/( N JSNOc 32

ng of
6- (4- chﬁgnbenzyl ) - 1- (2, 4- di chl or obenzenesul fonyl ) - 3-a
m no- 8-i sopropyl - .

_ he ropyr.azi n[ -a rimdine-4,7-dione .

50 mﬂ;ﬁﬁ‘%&g@s %@(ﬁ%ﬁﬁs@%@ké@%@ﬁ@ﬂé%esqlfomy%-wno-&

i ; ; - s MBI R I 10

o o L P ARl P gy o e

dissoheacking od of methanal, anst 200gq1 of Hoetic asidtwere added,460yd ©f
Stirr far 16 hours and.evapor.ated e

acet i pifd e et GRSy SPRUPNaL It i fere added o

this soldtic?r. @dter BchaMaPpeabadtion HixtAkE Kakidvapor8APUSPENARE in 5%
renpved after purification by HPLC. The system and

EtsN Bt gHwé gcetate 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.

_ -Exarﬁple 5
‘6-(4-Chlorobenzyl)-1-(2,4-dichlorcbenzenesulfonyl}-3-dimethylamino-8-

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

Structure:

Cl
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descri bed under "general processes” was used for this.
MWV = 612. 11 (cal cul ated, 15 nonoi sotopic); neasured
value (MtH) +: 613.4. Exanple 9

N-[ 6-(4- Chlorobenzyl)-l-(z 4-di chl or obenzenesul f onyl ) -

8- 1 sopropyl -
di oxooct ahydropyra2| no[ 1, %a] pyrroi di n- 3-yl ] net hanesul
fonamde 20 37 Structure: C 10C C YN NOO

0,S /\\ 0 64 ng of
6- (4-chl orobenzyl ) -1-(2, 4-di chl orobenzenesul fonyl ) - 3-a

m no

200 Rig8f G SR aBR AP 4rishiombarrenasuitogsamino-5-
ISOp%l’%ﬂw% yEdRhRe[R | 2afpyrinilige ?ﬁﬁ%ﬁ’e?ﬁydrﬁb?ormdec{fixample 2)

5 mmol of triethylamne and 1.5 equival ents of
werendishalved in fl 6 myll of chethanak andrGdtaddd dacetic bbiel weteuadded. 0.5 mi

f . di hyl '
of 373 sltertnacuapusiorrBidehige At oY of M Seiimaanopeohydride
soiuﬁ’cbﬁ l?l THEFere RRdNe RSB 2dter Dt Kdur %bfrbgé‘i‘ridrpﬁiﬁﬁre was

C. The system and 10 process descri bed
e\faptg@‘@dr aUSgﬂrmtedsaé%’/B Bitsld inisthyl sioetatenand filkared tBRBIgMa small

sﬂweéé% cAJLI'u ahe e glugh n0|t S\?\%so acp)orat%%agHtri %Ige E:/r%cfé sdbsta'_rqce was
dlsscﬁvécfr rr@ @ﬁli@@l@@ &y b%etbn(tﬁleféﬂcpfv@te?' -dTRI fRERRED@IE Ml bure title

fon )-3-dineth amno8

comp wa§|rﬁ@saaﬁ9 ppuaﬁq:aﬂqnlbseHaL@rT hei syistrm Ang- pioeess

described under “general processes” was used for this. MW = 586.10 (calculated,
monoisotopic); measured value (M+H)": 587.3.

Example 6
6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-3-pyrrol-1-
ylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:
_ \\/ Cl
O
Ci N
Cl O

64 mg of 6-(4-chiorobenzyl)-1 -(2,4-dichlbrobenzenesuIfonyl)—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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Structure: YNO/ C ~0 ONSON-N 1 C 20 38 The
conpound i n Exanple 10 was synt hesi zed by the process
described in Exanple 5 starting from
6- (4-chl orobenzyl ) - 1- (2- met hoxy- 5-
chl or obenzenesul f onyl ) - 3- an1no 8- i sopropyl hexahydr opyr
azino[ 1, 2-a] pyri m di ne- 4 37-di one (Exanple 1). 5 MV =
582. 15 (cal cul ated, nonoi sotopic); measured val ue
(MtH)' . 583.3. Exanple 11

DCE3 1(@ mbnhearema!cmbsé avapuThtct, Ghdahé @mﬂ@@abféthnde “as

hl or o- 2- me

deS%ﬁ% éfh@gmmﬂﬁ;ﬂyf)acgtq@f&tﬁ 8pY wateadifrepye drrdof he pugg e

I
combyqes g P ARESELHC MO:lo Ahrdoks
desaipethasier égegral ppogmsees’swasi esed ifdrettlis. MWEXEﬁﬁJOS (8alculated,

usi ng .10 equi val ents c ropanecar boxal dehyde. MWV
”‘-O”Q'S%(g?'% "E‘%ﬂ%%‘i‘ é(?{é’@- @@Hﬁ?‘sbﬁgﬁrc); measur ed val ue

(MrH)': 663.4. 39 Exanple 12

6- (4- Chl or obenzyl ) - 1- (2, 4-di chl orobenzenesul fonyl ) - 3-i
Examgibei7y| am no- 8-i sopr opyl -

3-Azetidin-1-yl-6-(4-chlorocbenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-
hexahydro-pyrazino[1,2-a]pyrimidine-4,7-dione

Structure:
~ °
8]
Cl N
O
Cl 4 X\N
S
il N\\#
O O

32 mg of 6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyi)-3-amino-8-isopropyl-

‘hexahydropyrazino[1 ,2—a]pyrim-idi‘n'e-'4,7—dione hydrobromide (Example 2) were

suspended in 1 ml of water, and 2 mi of 1-butanol were added. 1 mmol of
potassium carbonate and 200 gl 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% EtsN/éthyl acetate, filtered and evaporated. The

pure titte 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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hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-dione 5
Structure: YNOC C OO0~ YO C N The conpound in
Exanpl e 12 was synt hesi zed by the process described in
10 Exanpl e 4 using 4 equival ents of isobutyral dehyde.
MAN = 614. 13 (cal cul at ed, g@noisotopic); nmeasur ed val ue
(N%kb+: 615.4. Exanple I
6- (4- Chl or obenzyl ) -1-(2, 4-di chl orobenzenesul fonyl )-3-d

i i sobutyl am no- 8- |sopropyl 15

ExamgieBydr opyr azi no[ 1, 2- a] pyri mi di ne- 4, 7-di one 40

6- (4'?&%&%54*%gé%ﬁﬁfég%f%b%@ewﬂfﬂ%@%éﬁowpwﬁ% Oyalidesi v+

hexah§a e, né 2E]i:ﬁ}iifi?r|1|§1r%-4i$’l-d1§n80 equi val ents of
afhgobuptyral dnghyde = 670.19 (cal cul at ed,

nonoi sot opi c) ; measured value (MtH)+: 671.3. Exanple

0
Struéﬂ(eéll Chl or obenzyl ) - 3- (cycl opr opyl met hyl am no) - 1- (2, 4-d

i chl orobenzenesul fonyl ) - 8-
i sopropyl he\k'sﬁf/dropyr (fl 2-a] pyri mdine-4, 7-di one
Structglre: Cy 0o

Cl

32 mg of 6—(4—chlorobenzyi)-1-(2,4-dichl-orobenzenesulfonyl)-3-amino-8-isopropyl-

- hexahydropyrazinof1,2-a]pyrimidine-4,7-dione hydrobromide (Example 2) were

suspended in 1 ml of water, and 2 ml of 1-butanol were added. 1 mmot 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-dichlorobenzenesulfonyl)-8-isopropyl-4,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljmethanesulfonamide
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Cl NSNN 00 N 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

(MtH) +: 613.4. 5 Exanple 15

6- (4- Chl or obenzyl ) -1- (2, 43di chl or obenzenesul fonyl ) - 3-d

i et hyl am no- 8-i sopropyl -

hexahydr opyr azi no[ 1, 2- a] pyri m di ne- 4, 7- di one
StruSlurecture: a NOC , Cl O 1/ uNNo ~0o CND 10

The conpound in Exanple 15 was synthesi zed by the

process descrifed in Exangle 3 starting from

6- (4-chl or obe zyl)ol-/ﬁ A< di chl or obenzenesul fonyl ) - 3-

am no- @qi sopr dpyjihexa ppyrazi no[ 1, 2-a] pyri m di ne- 4,

7- diqpe ( Ex L5 MWV = 614. 13 (cal cul at ed,
Ci Rp sot fbi c); neasufed value (M+H)': 615.3. Exanple
19 S, N ‘
6- (#* Chllbr openz -1-(2, 4-di chl or obenzenesul fonyl ) - 8-
~sopr opyP- 3- bsagf op9! ani no- ' '
hexahydr opyr az\ no[ 1, 2- a] pyri m di ne- 4, 7- di one
O:B’N
|\
O

64 mg of 6-(4-chlorobenzyl)-1 -(2,4-dichlorobénzenééulfonyl)-3-arnino-8—isopropyl-
hexahydropyrazinof1,2-a]pyrimidine-4,7-dione hydrobromide (Example 2) were
dissolved in'3 mt of DCM. 0.5 mmot of triethylamine and 1.5 equivalents of
methanesulfonyl chloride were added to the solution. After 2 hours, 0.5 mi of
dimethylamine in THF was added, and the solvent was evaporated in vacuo. The
pure tifle compound was reinoVed after purification by HPLC. The system and
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-methoxybenzenesulfonyl)-3-d imethylamino-8-

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

Structure:




20 42 Structure: G o O N C N 13 N OON 5
The conpound in Exanple 16 was synthesi zed by the
process described in Exanple 4 starting from

6- (4-chl or obenzyl ) -1-(2, 4-di chl orobenzenesul f onyl ) - 3-
anino-8-isopropy|hexahydrggyrazino[1,2-a]pyrin1dine-4,
7-di one (Exanple 2). MN&600.11 (cal cul at ed,
nonoi sot opi ¢); mneasured value (M:H)+: 601.3. .10
Exanpl e 17

The Gofrbolntian Exanié 10w sintAbsiREAHYRRE BRA@SIY dedvibdd & |
Exaf%gg’g%géﬁgérﬁpﬁyﬁa{mmrﬁbﬁammd@wamom{ﬂi, 2-a] pyrimidi
chlo@;ﬁﬁﬁg%&%ﬁ%yl)%—EHﬁﬁ&-Bgéoﬁopyﬂexath r\opyr%z%o[sl ,2‘-afp/yri:|1\|1idine—
4,7-dione (Example 1).

5 MW =582.15 (calculated, monoisotopic); measured value (M+H)": 583.3.

Example 11
3-(Biscyclopropylmethylamino)-6-(4-chlorobenzyl)-1-(5-chloro-2-methoxy-
benzenesulfonyi)-8-isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

10

Structure:

T X
'- ) ~q oqs,gN /[N
LA

'_ 15  The compound in Example 11 was synthesized by the process described in

o Cl

Example 3 using 10 equivalents of cyclopropanecarboxaldehyde.
MW = 662.21 (calculated monoisotopic); measured value (M+H)*: 663.4.
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15 The conpound in Exanple 17 was synthesized by the
process described in Exanple 5 starting from
6- (4-chl or obenzyl)-1-(2, 4-di chl orobenzenesul fonyl )-8
43
I sopropyl - 3-i sopropyl am nohexahydr opyr azi no[ 1, 2- a] pyri
nmi di ne-4, 7-di one (Exanpl€916). MV = 614.13
(cal cul ated, nonoi sotopic); neasured val ue (M-H) +:
615.4. 5 Exanple 18

Exa@lé12hl or obenzyl ) - 1- (5- chl or o- 2- met hoxybenzenesul f ony

8-1.s0 Y- 3, . . )
6-(4 gﬁ?*abeagwﬁﬁ-3€|-‘ﬁ€s&=&iﬂfe%@§wﬁuﬁew -B-igpbytylamiaprizisepropyl-
hexa}j I t \ 0S O ~00 v The
cggggﬂngpﬁﬂ g%ﬁﬁyﬂHQdEkmégugéhgheS|zed by the process
described in Exanple 8 starting from
Sﬁuﬁgﬁ%ino-6-(4-ch|orobenzyl)-l-(5-ch|oro-2 15
oxybenzenesul f onyl ) - 8-i sopr opyl hexahydr opyr azi no[ 1
,2-a] pyrimdine-4,7- dione (Exanple 1). MAN = 608. 16
(cal cul at ed nonoi sotopi c); neasured val ue (MH) :
609. 4. 44 npl e 19 '
{4-[6-(4-Cnliorobenzyl ) - 1- (2 4-di chl or obenzenesul f onyl)
N-4

- 8-isoprop
/ |1,2 a] pyrimdi n-3-yl am no] but yl
*1ructure; c ‘

cdi @xoget a
t?T\~q¥'-

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-dichiorobenzenesulfonyl)-3-diisobutylaminio-8-isopropyl-

hexahydropyrazino[1 ,2—a]pyrimidine—4,7-dione
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NOCI /SNOO N 32 ng of
6- (4-chl or obenzyl ) - 1- (2, 4-di chl orobenzenesul fonyl ) -3-a
m no- 8-i sopropyl 10 '
hexahydr opyr azi no[ 1, 2- a] pyri m di ne- 4, 7-di one
hydrobrom de (Exanple 2) in 1 ml of dichloroethane
were treated with 200 pl 4® triethylanne and 100 pl
of 1,4- dibronobutane. The reaction m xture was kept
at 60C for 60 hours. The precipitate was filtered
Struefre: and the filtrate was evaporated in vacuo. The
pure title conpound trifluoroacetate was renoved
after purification of the filter residue by 15 HPLC.
The system and, process descri bed under "general
processes" used for t®is. MV= 714.24
(cal cul at ed I§); neasured value (M: 714. 4.
45 Exanpl e hl or obenzyl )-1-(2, 4-d
ol i chg oanziésu f onyt8-i sopropyl -4, 7-
Ctﬁthyd azino[ 1, 2-a] pyri m di n- 3-yl am no] pr opy
et g N um 5 Structure: * ¢/ N O C Cl~p C

m no- 8 I sqprop

hexahydr o} | n [1 2-a] pyri m-dine-4, 7-di one

hydr obr ofri de le 2) in 1 nm of dichloroethane
were treated vv|t 200 pl of triethylanine and 100 pl
of 1, 3-

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

Structure:

< o
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di br onopr opane. The reaction m xture was kept at 60C
for 60 hours. The precipitate was filtered off, and
the filtrate was evaporated in vacuo. The pure title
compound trifluoroacetate was renoved after
purification of the filter residue by 15 HPLC. The
system and process descrifhéd under "general processes”
was used for this. MN= 700.23 (cal cul ated,
nonoi sotopi c); neasured value (M: 700.4. 46 Exanple
Thezbmpound in Example 14 was synthesized by the process described in

N- [ 6-(4-ChlLor obepzyl )-1-(5-chl oro-2-nmet hoxybenzenesu

Exap'fpﬁ)%ﬁﬁ-js_! # @gHw@Bﬁ{s )Qf quc(lopropanecarboxaidehy e.

MWE 9¥299 t@higk: ' i€} i Jhfie i pegi g de
e e S
2- Al'l yl oxycar bonyl am no- 3- (4-chl or ophenyl ) pr opi oni c

E acild 0O The product is obtained by nmethods (ET3N,

xamﬁﬁ;} ol) known fromthe literature starting from 10

6-(4%%#?&0‘13‘8%&9@11O(F?*J@M%ﬂbﬁzrgﬁéﬁferﬂi%‘ﬂllfén%?%e%%ino»&iso&r?pyi—

or of or mat e. = 3.71 (calcu nol sot opl

hexahyslsepyrazina] u2-alpyrdidine28Z-diona5 b) Al |yl

{2-(4-chl orophenyl)-1-[(2, 2-di et hoxyet hyl )i sopr opyl car
banoyl | ethyl }- carbamate 7.8 nl of DIC are

Struetdeed. dropwi se to a solution of 5.7 g of 2-
al 'yl oxycar bonyl am no- 3- (4- chl or ophenyl ) pr opi oni c
acid, 3.5 o} (2, 2- dietlwpxyet hyl )i sopropyl am ne, 6.8

g of HOAt in\30 DMF and the m xture is 20
stirregd, for IR.R ction solution is
centrateq under rgdyeed pressure and purified by

cl on silica gel with the el uent

t ograp
e, teln- heptane = 1/3. The desired product is
g wiit h MAL= 440.97 (cal cul ated nonoi sot opi c) ;
neasured va (WI—D' . 441. 15

(1

The compound in Example 15 was synthesized by the process described in
Example 3 starting from 6-(4-chiorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-3-
amin0-8-i30propylhe)(ahyd ropyrazino[1,2-a]pyrimidine-4,7-dione (Example 2).
MW = 614.13 (calculated, monoisdtopic); measured value (M+H)": 615.3.

- Example 16

6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-3-isopropylaminoc-

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



25 ¢)
2- Am no- 3- (4-chl.orophenyl ) - N- (2, 2- di et hoxyet hyl )-N-i so
propyl propi onam de 47 10 ng of pall adi um

t et raki stri phenyl phosphi ne are added to a sol ution of
13.2 g of allyl {2-(4-chlorophenyl)-1-[(2,2

di et hoxyet hyl )i sopropyl cédbanoyl ] et hyl } car bamate, 18.9
g of dinethylbarbituric acid in 140 m of methyl ene
chl oride under a protective argon gas atnosphere, 5

Stru@0fk:the m xture is stirred for 12 h. The reaction '

solution is concentrated under reduced pressure and
[lacuna] by flash chronat ography on silica gel (el uent
~nmethylene chloride, 1 %Et3N, 0-10% nethanol). The
desired pr t is obtaifkd with MV= 356.90

(cal cul at ed ' ¢ nmeasured val ue (M
C2HEOH) ' : 31~

2-Banzyl oxy€arb T 3- (5-chl or o- 2- met hoxybenzenes
i | gm nd).- propionic acid A solution of 3.8 g of
2\ o-l§~2N nmet joxybenzenesul fonyl chloride in 5 m of
di oxaneli s’ dropwi se to a solution of 2.3 g of
enzyl oxycar bonyl am no-propionic acid in
OH solution. The mxture is left to
stir whil rolling the pH (pH > 7) for 12 h, the
pH is reduc§d bel ow 7 by adding citric acid, and the
reaction solution is then extracted with nethylene
chloride. The organic phase is dried over magnesium
sul fate, concentrated under reduced pressure and
The ermppoyedini:xdropte {éinasesyntitSized by tleaprovess niesbebead it
reaction. step. duct with = 442.06 (cal cul ated
Exarigiad S8REG B9 GrdehipiRpanay et (A ailoropes Ze8esitonyi)-3-
amin ir - imidi L7-di
(3 (oo el A R hione (Erample 2)
MW 2§08l Tofcajstuatet) monpispiapic); measured value (M+H)": 601.3.
di et hoxyet hyl )i sopropyl car banoyl ] et hyl car banoyl } et hyl )
carbamate ester 52 ng of EDC, 45 ng of HOBt and 100
Exanipleof7 N- et hyl nor phol ine are added to a solution of

124 ng of 2-benzyl oxycarbonyl am no- 3-(5-chl oro- 2-
6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-3-

Cl

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

Structure:

. The compound in Example 17 was synthesized by the process described in-
. Example 5 starting from 6-(4-chlorobenzy!)-1-(2,4-dichlorobenzenesuifonyl)-8-




met hoxybenzenesul f onyl am no) propionic acid in 1 m of
DMF. A solution of 100 30 ng of
2- ami no- 3- (4-chl orophenyl ) - N- (2, 2-di et hoxyet hyl ) - N-
i sopropyl propionamide in |l m of DW is added dropw se
thereto, and the mxture,is left to stir for 12 h.
The reaction solution is ‘f"#l tered mxed with ethyl 48
acetate and then extracted with 5% aqueous sodi um
. bicarbonate solution and aqueous sodi um chloride
isopsapviSrisapropylamigobexattydrepyanine[ hRsdpynithidine-gi-disabond

i.5followed by concentration under reduced
(Ex%g@?s@r)‘e, and the residue is separated by HPLC

MW (o418 (EHIEQBIRE 'mdflsdBplelSmewBRYd vaalld (M¥H)™: 615.4.
trifluoroacetic acid)/acetonitrile (0.1%
trifluoroacetic acid) = 80/20 - 10/90). The desired

t is obtained with MW= 780.24 (cal cul ated);

5 Exafffigisl '> ool (M C2H6OHH) +: 735.1 f) Benzyl

6-(4{Chl¢rbbentzel)-db@ehiblo-2-nstheRY isezetredBiitioy yBasERBaFILE S On

|)-8- 10 :
pyrﬂ%&:%ﬂwo\ﬁwmnvﬂr%%ﬁaafeﬁa%ﬂmwadmﬂJ[-QI,OEEa] pyrim din-3
-yl ]carbamate A solution of 218 ng of benzyl
~ (2-(5-chl oro-2-net hoxybenzenesul f onyl am no) -
Strudtufe- (4- chl or ophenyl )-1-[(2, 2
di et hoxyet hyl )i sopr opyl car banoyl ] et hyl car banoyl } et hyl )
carbamate in 3 mM of formc acid is stirred at room
tenpera;ﬂri%for 12 h a ﬂ then at 55C for 5 h. The 15

10

reactio ol ution centrated under reduced

©hq | due i s separated by HPLC (Knauer
/ water (0.1 % trifluoroacetic
0.1 %trifluoroacetic acid) =

The desired product is obtained with
MV =7 .15 \(cal cul at ed nonoi sotopic); measured val ue
(MHH) +: \689/4F020 Q)

/30Am no- 6- {4- chl or obenzyl ) - 1- (5- chl or o- 2- met hoxybenzen

esul fonyl ) -N8:
isopropylﬁggérydropyrazino[1,2-a]pyrinidine-4,7-dione
A sol ution 79 ng of benzyl

[ 6- (4-chl or obenzyl)-1-(5-chl oro- 2-

nmet hoxybenzenesul f onyl ) - 8-i sopr opyl - 4, 7- di oxooct ahydro

AR RER ML RS BN T N W

Example 8 starting from 3-amino-6-(4-chicrobenzyl)-1-(5-chloro-2-

‘¢l pressure, hilnd
Eur ospher

{90) .

15 methoxybenzenesu:lfonyl)-8-isopropy|hexahyd_ropyrazino[1 ,2-a]pyrimidine-4,7-
dione (Example 1).
MW = 608.16 (calculated monoisotopic); measured value (M+H)": 609 4.




acid is stirred for 2 h. The reaction solution is

m xed wi th 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-108410-C18, water (0.1% 30

trifluoroacetic acid)/acetonitrile (0.1 %

trifluoroacetic acid) 80/20 -+ 10/90). The desired
Exaﬁﬁggqgt i s obtained mnth MN = 554,12 (cal cul at ed

noi sotopic); neasured value (MrH)~: 555.12 49 h)

{4- [@d(‘{*@htafowm)obéﬁ.ﬁy(ﬂl?hlﬂfqt&rm&n@ﬁwf@wlﬂeﬁmwg@ﬂz%ﬁesuI f

diodgB by B R sy Ay s P AT POER o

ide A solution of 7 ng of
~ 3-ami no- 6- (4-chl orobenzyl ) - 1- (5- chl or 0- 2- net hoxybenzen
Strugturey
sul fonyl ) - 8-i sopr opyl hexahydr opyrazi no[ 1, 2-a] pyri m din
e-4,7-dione, 2.4 pl of acetic anhydride, 0.5 ng of
DVAP in 1.5 m, of pyrldln%ls stirred for 12 h. The
reaction solution is centrated and purified by

flash chromat 2 silica gel wwth the eluent
ori{de gradi.ent of 0-10% net hanol .
3%%0 I's obtained with MV = 596. 13
ROi sotopic); 10 nmeasured val ue (M+H) +:

7 l e R2 .

N—[6 (¢3Chl engyl ) -1-(5-chl or o- 2- net hoxybenzenesul f
onyl ) -8-isoprqpyl -4, 7-

di oxooct ahydr gpyr azi no[ 1, 2-a] pyri m di n- 3-yl ] cycl opropa
necar boxam d CYNI SNN,OOI O 15 11 ny

(0. 105 mmol ) ‘of cycl opropanecar bonyl chloride are
added to a gol ution of 3-

am no- 6- (4- ghl or obenzyl ) - 1- (5- chl or o- 2- met hoxybenzenes
ul fonyl) - 8- N\v//
|sopropylhexaﬁﬁg{§pyrazino[1,2-a]pyrinidine-4,7-dione
(56 ng, 0.10 nmo in 1 m

32 mg of 6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-3-amino-8-isopropyl-
' hexahydropyrazinoﬁ,2-a]pyrimidine-4,7-dione hydrobromide (Example 2) in 1 mi

- . of dichloroethane were treated with 200 4l of triethylamine and 100 ¢l of 1,4-

dibromobutane. The reaction mixture was kept at 60°C for 60 hours. The
precipitate was filtered off, and the ﬁltréte was evaporated in vacuo. The pure titie
-compound trifluoroacetate was removed after purification of the filter residue by
HPLC. The system and prOcess'described under “general processes” waé used for
this.

MW = 714.24 (calculated, monoisotopic), measured value (M) 714 .4.
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15

of dichl oronet hane and 26 ng (0.20 mol ) of

di i sopropyl ethyl am ne. After stirring 20 at room
tenperature for two hours, the reaction mxture is
purified by chromatography on 1 g of silica gel
(eluent EtQAc/DCM gradient 0-20%. 42 ng of the
desired product are obtai4®ed. MN = 622 (cal cul at ed,

nonoi sot opi ¢), rreasured value (MtH)' = 623. 10 50
Exanpl e 23
Exafiplé204- Chl orobenzyl) -1- (5-chl or o- 2- net hoxybenzenesulf

8-1soprop

{3- [Gﬁﬁéle&wlr ﬂpér %ﬂ'qm@bené?rmﬁulfﬁnwvﬁ i50PI9réi obut an

dlox@@&m@@/r‘g? nogLQ\%]g{égnIdhrpg n?tirHT opgﬁr etl%rlggﬁﬁ’us nOY

cyclobutanecarbonyl chl ori de. The deS|red product is

obtained with MW= 636.16 (cal cul ated, nonoi sotopic);
StuGHIER i ed val ue (M+H)~: 637. 11 Exanpl e 24 10

N-[ 6- (4- Chl or obenzyl ) - 1- (5-chl or o- 2- et hoxybenzenesul f

onyl ) -8-isopropyl -4, 7-

di oxoec{;ahydr opytrazi no[ 1, 2-a] pyrim din-3-yl]cycl openta
necarb aStructure: aYYNOC /S N N vv
& Synt hesis took place in analogy to
(%I
é\/

u3|ng cycl opent anecar bonyl

N

L

32 mg of 6-(4-chlorobenzyf)-1-(2,4-dichlorobenzenesulfonyl)-3-amino-8-isopropyl-

hexahydropyrazino[1,2-alpyrimidine-4,7-dione hydrobromide (Example 2)in 1 mi
of dichloroethane Were treated with 200 gl of triethj{lamine and 100 gl 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 triflucroacetate was removed after purification of the filter residue by

'HPLC. The system and process described under “general processes* was used for

this.
MW = 700.23 (calculated, monoisotopic); measured value (M): 700.4.
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25

chl oride. The desired product is obtained with MV =
650. 17 (cal cul ated, nonoi sotopic); neasured val ue
(MtH) +: 651.12 5 Exanple 25
4- Di met hyl am no- N-[ 6- (4- chl or obenzyl ) -1-(5-chl oro-2-ne
t hoxybenzenesul f onyl ) - 8-
isopropyl-4,7-dioxooctahyﬁ@opyrazino[1,2-a]pyrin1din-3
-yl ]benzam de Structure: ¢, YNg NN~\ \ TxI p /O
OO NONI10 Synthesis took place in analogy to
Exafbpden@le 22 usi ng 4-di net hyl ami nobenzoyl chloride. The

desiyed prodyct is obtained with MV= 701.18
N-{6y(dzr igrafissteyD)- tnghige-apmeihoryeeaganasuiany kS inmpppy-4.7-

dioxﬁp&?‘g?‘ﬁ@@% %g%ﬁ%ﬁﬂhﬂi c%ig-_SEKIF%crect)grgide t hoxybenzenesul f
onyl ) - 8-i sopropyl -4, 7- '

_Stm%oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n- 3-yl ] net hanesul

F&mide 52 Structure: d C ~ON ONOO O

a) 2-Aliyloxycarbonylamino-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)isopropyicarbamoyl]ethyl}-
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 ge! with the eluent ethyl
acetate/n-heptane = 1/3. The desired product is obtained with MW = 440.97

(calcutated monoisotopic); measured value (M+H)": 441.15

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




10°

15

.20

25

30

N~S; O O\ 5 1.8 pl of nesyl chloride are added

dropwi se to a solution of 5 ng of 3-am no-6-(4

chl or obenzyl ) - 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 chloride and 3 pl of Et3N at OC.

The nixture is stirred fé/ 2 h and then washed with

aqueous sodi um chl oride solution. The organic phase is

dried over 10 magnesi um sul fate and concentrated under

memlg@é@ammesue&akih@r@ayiphedpimhe@n@bd't:léd ebhaiohétibrasf 13.2 g
@@g?é@ wth MV= 632. 09 (cal cul ated, nonoi sotopic);

-aplaraehemib-12.633. 10 Exanpl e 27 15
d%t{@qfegh gl o @Pélﬁ:’&%&ﬂ]@ﬁlﬁ}%ﬂfa%gte"% oy ¥PERTRANBYHituric

adldandelﬂ mh«yfdnemyteam chiptde uafigya protdctive3argohqas! atprosphere,

| fanam de 53 ture: . C NO\Y OO N =0
anﬁ?“ 0 fre'§ irgegfer ng‘b gr herregrtiprbg9lution. Bg?ﬂge@trgéedgunder
r
r%{irﬂod%cptﬁ%?%&gb%t 3 !]EFCSM\AJ Bgfﬂbsh %md?ﬁé@?r H;‘% gdt:ée ggl %eiuent
meshylese cbloride; 1%ty Bl G%Im@th(awm)ﬁh@desms@i piexanbise

obfBingd w3358 04callated SIS tamiph e ed Yals A

MQ@QH?“%SHH@W' ) - 8-
[ sopropyl di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3
-yl Jurea 10 Structure:

d) 2-Benzyloxycarbonylamino-3-(5-chloro-2-methoxybenzenesulfonylamino)-
propionic acid

A solution.of 3.8 g of 5-chloro-2-methoxybenzenesulfonyl chloride in 5 ml of

dioxane is added dropwise to a solution of 2.3 g of 3-amino-2-

benzyloxycarbonylamino-propionic acid in 20 mi of 1N NaOH solution. The

mixture is left to stir while controlling the pH (pH > 7) for 12 h, the pH is

reduced below 7 by adding citric acid, and the reaction solution is then

extracted with methylene chloride. The organic phase is dried over magnesium

suifate, concentrated under reduced pressure and employed without further

purification in the next reaction step.
Product with MW = 442.06 (calcutated monoisotopic); measured value (M+H)":
442 .95

e) Benzyl (2-(5-chloro-2-methoxybenzenesulfonylamino)-1-{2-(4-
chlorophenyl)-1-[(2,2-
diethoxyethyl)isopropylcarbamoyl]lethylcarbamoyi}ethyl)carbamate ester

52 mg of EDC, 45 mg of HOBt and 100 1 of N-ethylmorpholine are added to a

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

- methoxybenzenesulfonylamino)propionic acid-in 1 mi of DMF. A solution of 100
mg of 2-amino-3-(4—chlorophen'yl)-N-(2,2—diethoxyethyl')-N-

isopropylpropionamide in 1 ml of DMF is added dropwise thereto, and the
mixture is left to stir for 12 h. The reaction solution is filtered mixed with ethyl
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CLYNO/ cl 42, /00 NN~ ~70 O<NNJ5.4 ng

of tert-butyl isocyanate are added to a solution of 30
ng of 3-am no-6-(4-

chl orobenzyl ) - 1- (5-chl or o- 2- met hoxybenzenesul f onyl ) - 8-

I sopropyl-hexahydropyrazi ng[ 1, 2-a] pyri m di ne-4, 7-di one

and 7.6 pl of Et3Nin 5004%1 15 of di oxane. The

solution is heated at 50C for 6 h. The solvent is
renoved in 54 vacuo. The residue is separated by HPLC
getdte rmdhihen rexiritidd \ﬁ%S%Eﬁu&@ifﬁﬁodiﬁ@! Bi¢arbonate solution and

i fl / tril :
APEH 3P AR £h o119\ 15r b of e PIIFIC Pse W« oc

t
TR R S5 B, o
tiEﬁ segtiee Bosepdraieck by HPLC{Knauer Auré3ptiesi 100Gt 0L 18:water
d A
G I TP et lasigrantontrie (@13 ibprescsiosEihes 80Py

1'0?9)”??1@%%@ #p?&fdﬂsdyt%é@ﬂa&f\% “{!rom §8 ﬁcﬁaicﬂlated)

measured value (M-CoHgO+H)™: 735.1

f) Benzyl [6-(4-chiorobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-
isopropyl-4,7-dioxooctahydropyraiino[‘l ,2-a]pyrimidin-3-yi]Jcarbamate
A solution of 218 mg of benzyl (2-(5-chloro-2-methoxybenzenesutfonylamino)-
1-{2-(4-chlorophenyl)-1-{(2,2- |
diethoxyethyl)isopropyicarbamoyl]ethylcarbamoy[}ethyl)carbamate.in 3 ml 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% trifluoroacetic acid) = 80/20 — 10/90).
The desired product |s obtained with MW = 688.15 (calculated monoisotopic);
measured value (M+H)": 689.41

g) 3-Amino-6-(4-chlorobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyi)-8-
isopropyl hexahyd ropyrazino[1,2-a]pyrimidine-4,7-dione
A solution of 79 mg of benzyi {6-(4-chlorobenzyl)-1-(5-chloro-2-
methoxybenzenesuIfonyi)-&-isbpropyl-4',7-dioxooctahyd ropyrazino[1,2-
a]pyrimidin-3-yljcarbamate in 2 ml of a 33% solution of HBr in glacial acetic
écid is stirred for 2 h. The reaction solution is mixed with agueous 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




’10‘

- 15

20

di chl or obenzenesul fonyl chloride. The desired product
is obtained wwth MN = 446. 01 (cal cul at ed,
nonoi sot opi ¢); neasured val ue (MrH CQ2)+: 403.00. 15
b) ‘

N-{2- (4- Chl orophenyl )-1-[ (2, 2-di et hoxyet hyl )i sopropyl c
ar banoyl ] et hyl }-3-(2, 4- 9

i chl or obenzenesul f onyl am no) - 2- net hanesul f onyl am nopr o
pi onam de Synthesis takes place in anal ogy to Exanpl e
21 e) starting from 2-

i NP a e - ot 2 aihpaub e smeeuitard -6 Sopropy-
o ik Y A = o0t )
A SO[LBIO(Imf&WIm@er tﬁeﬁlzwq—ﬁa(tlfcmlwotbennﬂbﬂ dﬁminkyne‘%yme%mwmanﬁen&

sl AR BPaR Bsvd st anal!3-plavrmiding:47 sique Ak dhpkaceti

anhyefride 9 1% rh?sdffDMAF’qﬁ b aafipYrianal 8 3Yirk8 &8R! Bhe #dction
starting trromN-{2-(4-

~ solutian sresmsentratediard purifie by Aasty shiopatogmaphymy! shehasioyith the

eIueJ&%EWgﬁ ?éeél‘glgﬁ %v\ptpoahg{aglﬁ% G}f 0‘1% ﬁ‘gﬁ%%’lﬂ’-f onyl am nopr

The desslfmﬁmodiect iBrsbtaifediwit M cd598. 1B$cmbmlatdm%onbkbtdw)~
(cal cul at ed m)n0| sot opi C) ; neasur ed val ue

meagyANAILE 4TS 97
3- Ami no- 6- (4-chl or obenzyl )-1-(2, 4-di chl orobenzenesul fo
nyl) - 8-

Exarhpbep22py| hexahydr opyr azi nof 1 2-a] pyri m di ne-4, 7-di one

‘N- [6—?%—?}’}!9@ ep;@ﬁdér&@ %n@%g otggnzte%esExl?or}R/I) 8- |so%ropyi-4 7-

dloxd‘diﬂt Ariholt,0 4] Ayithin-8L ARG BB RSHNE A EAnfdd SOPr O

I oxooct ahydr o-
pyr azi no[ 1, 2-a] pyri mdin-3-yl]carbamate. The desired

CIproduct obtained with MN= 558.07 (calcul ated,

' noi sot ppi c(); nmeasured val ue (M+H) +: 559. 10 e)
[ 6 (¢~ Ch¥or g #yI") - 1- (2, 4- di chl or obenzenesul f onyl )
~g§0 oxo- 15

o ogt a ydr¥épyrazi o[ 1, 2- a] pyri m di n-3-yl ] cycl opr opanecar

~© boxahi del. A sol ution of 15 rrg of
3- am np- O(4 chl orobenzyl ) -1-(2, 4-di chl or obenzenesul fo

nyl) - N
8-1 soRpropyl hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di on
e, 3.2 of cycl opropanecarboxylic acid in 110 pi of
DMF is cooled to OC, and 11.2 ng of HATU, 4.1 ng of
11 mglmﬂ 08ndmibl) & ayclopfrofiideaabeny dthestideTde sfdedttbNsdl§tion of 3-

ammo 6 (4 ctﬂorobenzyl) -1-(5-chloro-2-methoxybenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione (56 mg, 0.10 mmol) in 1 m|
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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15

Struc

20 OC for 10 mn and then at roomtenperature for 4 h.
The solvent is renoved in vacuo. The residue is then
taken up in ethyl acetate and water. The aqueous
phase extracted twice wth ethyl acetate. The conbi ned
organi ¢ phase is dried over Na2SO4 and the sol vent
removed in vacuo. The crudk product is separated by
HPLC (Waters-XterraTM M5 C18, 5 pm water (0.1 %
trifluoroacetic 25 aci d)/acetonltrl le (0.1

Exaﬁfple pBuor oacetic acid) 80/20 -+ 10/90). The desired

duct is obtained vvlth MV = 626. 09 (cal cul at ed,
N- [Gﬂﬁmigmb@ﬁzﬂ) -1-(5nehlerer&dnethpybqvenpsylfan)-a-Bansepyddt. B

dio et R R oD 1By 3 o PR AR P LB py -

30 car barmyl]et hyl } carbamate 56 210 ng (1.2 mmol ) of
2, 2-di xyet hyl )i sopropyl am ne and 376 ng (1.20

CI( _
mml DMTI\/Mare added to a sol ution of 505rrg (1.2
NnAhog -‘Phe(]—l in2mM of DW. The

ﬁm &@ stirred at roomtenperature
OVEIN then extracted with 40 m of diethyl

O ethe mashed with 10 mMl of water. The 5 conbi ned
or gani ses are dried over MgSO4 and concentrat ed
in va uo The crude product is purified by
ch? tography on 10 g Si 2 (el uent DCM fol | owed by
209t DCM . 530 ng of the desired product are
obtain as an oil. = 578. 26 . (cal cul at ed,

Sy it e S o BB ony
chlorisieo feptesiried manilae idobtdined withdIWs8®36y! § (et faterpl )

monqlggtgpﬁ;gﬁp e h‘gﬂ'%% QHNB' SRl Th 15 m of a 20%

di et hyl ami ne DCM solution is stirred at room

tenperature overnight. The reaction mxture is

concentrated in vacuo and purified by chromatography
Exangple?4) of Si 2 (el uent DCMfoI | owed by 15 20%

v SR L 2B Moy Bl -

d.oxobcmmur@awdzlnnpwmrmuW3 ymegaupeﬁtaw@bamoxém’da + =
357 ¢) 9H Fluoren-9-yl neth y

{2 benzyl oxycar bonyl am no- 2- {2- (4- chl or ophenyl ) - 1-

- Cl '\T/
N Q cl
Jede]
‘ ZONT N
0 O
Q

N .

o
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20
[ (2, 2-di et hoxyet hyl )i sopropyl car banoyl ] et hyl car banoyl }
et hyl ) carbamate Z- Dap- Fnoc- OH was coupl ed with
2-ani no- 3-. (4-chl orophenyl ) -N-(2, 2-
di et hoxyet hyI ) - N-i sopropyl pr opi onam de under the sane
conditions as described Under a). The desired product
is obtained with MW= 798. 34 (cal cul at ed,
nonoi sot opi ¢); mneasured val ue (M:Na) + = 821.43 25 d)
SyntBesig yook plaaemimanhlog?-t¢ £xanhme G2hesing tydopdtalechrbonyl
L et hoxyet hyl )i sqpr.apyl car bang hylcarbarmyl}ethyl)c
chiorig, he GPoie RERGECiR GO Pa St b 50, Bf (RGHibted T orm
monc%bfd r fRaSudd R (MeEn*: 651 12
benz puLgxycar bonyl amgrg ){2 (4-chl orophenyl)-1-[(2, 2-d
i et hoxyet hyl )i sopropyl - 30
car banoyl ] et hyl car banoyl } et hyl ) car bamat e using
thyl am ne and enpl oyi ng the nethod as descri bed
ExarﬁHEe 2@5’ The desired product is obtained with MV =
4- D:rﬁé@xy&?nmbwjl'@g&@hw#ob )- WS%I&M ARATINYBENYEhétilfonyl)-8-
}-%+ = 577.22 57 e enzy _
rsoprpmyl{ 1 (dioxafictalnysiiepyriaxinp! 1, ?B]QdenéﬂmﬁnﬂE’ﬁﬁglaml@)pr opy!
car banoyl j - et hyl car banoyl } - 2- (2, 4-di chl or obenzenesu
fanyl am no) et hyl ] carbamate 1.94 m (11..09 nmol ) of
Strud&u%A and 1.5 g (6.1 mmuol) of
- 2, 4-di chl orophenyl sul fonyl 5 chloride are added to a

0 rooo nperature overnight. The solution is then
conc ated in vacuo, and the residue is purified by
coI u chromat ography on 10 100 9 of Si2 (el uent DCM
f BFRQ d by 20% Et OAc/ DCM). 2.78 g of the desired
prod are obtained as a colorless foam MV = 784.19
(cal ted nonoi sot opi ¢); neasured val ue (M:Na) + =
807. 24 f)il—BenzyI
[6-(4- chlorobenzyl) 1- (2, 4-di chl or obenzenesul f onyl ) - 8-
SyntHg%%ofo%R%I % ifv ar?aﬁogglr f:&@p{l}1 22 usm 4-d[r§eth|yianam80b‘ﬁa%0érl

Xooctanydr opyr R pyrm
chloridesPhe desired @fodhd 4s gb(a&:éthm‘th of70her&idalculated,

solut of 3.2 g (5.54 muol) of benzyl
2 am L%{Z (44, chlorophenyl)-1-[(2,2
&t hpxy opropyl car banoyl ] et hyl car banoyl } et hyl)
mggé% m of DCM The solution is stirred at
t

monoﬁﬁcgéwsifreé%"r% é’@b#%@{lfb‘&r %Qﬁokﬂ ] et hyl car banoyl } - 2- ( 2,

Example 26

N-[6-(4-Chlorobenzyt}-1-(5-chloro-2-methoxybenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljmethanesulfonamide



5

10

15

di'chl or obenzenesul f onyl am no) et hyl ] carbamate in 45 n
of formc acid was heated at 60C for 6 h. The
reaction m xture was then concentrated in vacuo, and
the 20 residue was purified by chromatography on 40 g
of SI2 (eluent DCM fol | owed by 20% Et OAc/ DCV). 2. 25
g of the cyclized conpourd@ are obtained as a col orl ess
solid. LG MS MN= 692.1 (cal cul ated, nonoi sot opic);
nmeasured value (MtH)+ = 693 25 @)

Strud@usyn no- 6- (4- chl orobenzyl) - 1- (2, 4-di chl or obenzenesul f o
nyl) - 8-
i sopropyi hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one
206 n1‘éi§§4 mol) of ftrinmethylsilyl iodide (TWVSI) are

added t sol uti on ofCh50 ng (0.36 mml) of benzyl
¢t [6-(4-chl orobemz \- (2, 4-di chl orobenzenesul f onyl ) -
8-isopro doct ahydropyrazino[ 1, 2-a] pyrimdin
-yléca bane pm—¥0 m of 30 CH3CN at 0C. The

id Ps-pstirked at this tenperature for 2 h. 5 ml of

to the reaction solution, and then the
concentrated in vacuo. The residue is
purified oy a 5.g 58 SCX cartridge (eluted with MeOH
fol l oned by SSRF®RH3/ MeCH). 185 ny of the desired
conpound aK® Obtai ned as a white powder. LC/ MS

558. 07(cal cul ated, nonoi sotopic); mneasured val ue
(MrH) ' 559.10 5 Q)

1.8 bA BebH TIALEY LI dicoids ) § BURABRBFBIAG D' 85 -

- chlorotsératy))dt-¢pyhvroPoinkibxgbprzeémadiifoni)Bh] cycl opr opanecar

am de. Synthesis took place_in anal ogy to Exanpl e

. bo
'|soprt2@§ih ydrepysazing[1,2-alpyrimidine-4,7-dione in 1'mi of methylene

ohlorlfelhi $7:(9 PLRDATPE It thikedteds Sh84 PR RERMbR AaEnbi

-i sopropyl -4, 7- :

with atjusoas sodiumd chiyidezsoetich. Ihe) arganici phiase3s virikd yvkobut an
ecar b‘oxf'ilm' de , Structure; cii. Yo C ,Cl OS\ N-N O

magnesium sultate and concentrated under reduced pressure.

The desired product is obtained as residue with MW = 632.09 (calculated,

monoisotopic); measured vaiue (M+H)": 633.10

Example 27

_N—[6—(4-Ch|0r_obenzyl)-1 -(5-chloro-2-methoxybenzenesulfonyl)-8-isopropyl-4,7-

dioxooctahydropyrazino[1,2-alpyrimidin-3-yljcyclopropanesuifonamide




10

15

Synthesis took place in analogy to Exanple 22 using
cycl obut anecar bonyl chloride 15 and
3- am no- 6- (4- chl orobenzyl ) - 1-(2, 4-di chl or obenzenesul fo

nyl )-8
I sopropyl hexahydropyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one.
The desired product is ained wth MV = 640. 11

(cal cul ated, nonoi sotopic); measured val ue (M+H)"

641. 09 20 Exanple 31

N-[ 6- (4- Chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) -
Stru@uresopr opyl - 4, 7- di oxooct ahydr opyr azi no[ 1, 2-a] pyrim d

i n-3-yl]cycl opent anecar boxam de 59 Structure: C . Y

YN~CI 0 C OS\NN\ YO N Synthesis took place in

anal ogy-t o/Exanpl e 22 @G4i ng cycl opent anecar bonyl

chl ori de and

3- am no- 65M-4=£ @\
1)-8 55%
I

zyl)-1-(2, 4-di chl or obenzenesul fo

2a0ydf opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one.

ed\product is obtained with MV = 654.12
u ted, noi sot opi ¢); neasured val ue (M+H) +:
655.1 2 10

A [ 6- (4- Chll\?robenzyl) 1-(2, 4 di chl orobenzenesulfonyl)
8-i sopropyl =Yg

di oxooct ahy@r razi no[ 1, 2-a] pyri m di n-3-yl ] cycl ohexan -
ecar boxam de ucture: Y CI O<x:xorcl YO V N

Synthesis took place in analogy to Example 26 using cyclopropanesulfohyl
chloride. The desired product is obtained with MW = 658.11 (calculated,
Imonoisotopic); measured value (M+H)":659.10

- 'Example 28

1-tert-Butyl-3-[6-(4-chlorobenzyi)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-
isopropyl-4,7-dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljurea

Structure:

@,NJ:L@

o=<

+

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-ajpyrimidine-4,7-dione and 7.6 pl of EtsN in 500 pl
of dioxane. The solution is heated at 50°C for 6 h. The solvent is removed in
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15

- 20

O Synthesis took place in anal ogy to Exanple 22 using
cycl ohexanecar bonyl 15 chl ori de and
3- am no- 6- (4- chl orobenzyl ) - 1-(2, 4-di chl or obenzenesul fo
nyl ) - 8-
I sopropyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di one.
The desired product is diBtained wth MV= 668. 14
(cal cul ated, nonoi sotopic); neasured val ue (M-H) +:
669.11 60 Exanple 33 _
vacugz" Ih'sﬁg(résﬂ]{a% 9%&%3(&& by HPLCH W SeRE ™ fiReE BT BTN Miater
(0. 1%|tnﬂmaaétyuiaanyaetzﬂonm[ué (a %mwﬂumabmrc?aq:di)] 80&02—341(0/90)
fl uoroacet am de x\ NNC QF
The flegitedpepdyich s q@avp@dmﬁyh M’Mﬁ 6%’3} 18 (calculated monoisotopic);

I nzyl)-1-(2, 4-
mea |%ﬁ\{)é?u€gnzezhe36§?0fgﬁyl ) - 8- 1 sopropyl 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 mmol ) of trifluoroacetic
anhydride and 0.075 m (0.43 mmol) of DI EA were added.
Exarigf action mxture was stirred at 50C for 1 hour.
addition of 1 m of water, the organic phase 10
was isolated, dried (MgSO4) and concentrated i n vacuo.
Strudturd:fi cation by flash chromatography on 4 g Si02
(elution with MO/ DCM gradient 0 - 4% afforded 21
ng of substance. MW (cal cul at ed nonoi sotopi c) =
654. 05; MV (measured value) = 655.06. 15 Exanple 34

N. .0 cl
LT LY
7N TN

cr o
e}

MN

v

cl

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-CO,)": 403.00.

b) N-{2-(4-Chlorophenyl)-1-[(2,2-diethoxyethyl)isopropylcarbamoyljethyi}-3-(2,4-

dichlorobenzenesulfonylamino)-2-methanesulfonylaminopropionamide

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

“benzyioxycarbonylamino-3-(2,4-dichlorobenzenesulfonylamino)propionic acid. The

desired product is obtained with MW = 784.186 {calculated, monoisotopic);
measured value (M-COx+H)": 741.10
¢) Benzyl {6-(4-chlorobenzyl}-1-(2,4-dichlorobenzenesulfonyl)- 8-xsopropyl-4 -

dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJcarbamate
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N-[ 6- (4- Chl or obenzyl ) -1-(2, 4-di chl or obenzenesul fonyl ) -
8-1isopropyl -4, 7-

di oxooct ahydropyrazino[ 1, 2-a]pyrimdin-3-yl]-N
|sopropylcyclopropanecarboxanlde 61 Y~NO/ C iS~-N

N" C 0 OTr 029(036§1ml) of
3-am no- 6- (4-chl orobenzyl ? 1- (2, 4-di chl orobenzenesul fo

nyl) -
8- i sopropyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di on
Synidepisdalies sliceda analony tei Exsmpls Zﬂémaﬂmgjfrqmé\ldﬂ (6

P P ATl .0

- dxchlmsb@m@hlf@hﬂ@niﬂb)%ﬁi&hanéﬁuﬁ@ﬂy%ﬁlﬁoﬁroﬁ'(or%fml&éqﬂﬁe

washed with wat er. The organl c phase was

des'f%ﬂ”&@get 'Sd?ht@ae@ NQMN a4 b dealeviatash mcpnwet@alc)
@.%p, of the crude substance on 20
meagéu Oegﬁk%gﬁﬁ!-ﬁ w% Et OAc/ DCM gr adi ent 0-50% 10g

afforded 182 ng of the internmediate as an oil which
was used for the subsequent coupling step. 30 ngy

.05 f th t d 1 m of
) 3 BB A TRRboBt i A FeheiopebE s . Sobs
usopb%ymahmbyré%n%wé@?hmﬁsm mﬂyé chloride and
nper [

stirred at roomt ure overn After addition
Synthesis tafesoplaga ire enalogy to @@mmeﬁH@ etamn;g freol beray] [6- (4-

ohloighk v} Y2 i AR aReh AR o Grofd i sioRSadtah -
yrammb[’l Me@hyrintitin-ghiehridimateb Yhe detirdd odictidebeasdd kil

oun? were obtained. MW (cal cul ated, nonaqi sotopic)
MW &g 810K (qaloylateds manwisaippis). isasgred vaan(Me)": BaAHS e

35
N-[ 6- (4- Chl or obenzyl ) -1-(2, 4-di chl or obenzenesul fonyl ) -

e) N-$-{(4-anlapbendyl1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-dioxo-

‘octahydropyrazino[1,2-a]pyrimidin-3-yi]cyclopropanecarboxamide.

A solution of 15 mg of 3-amino-6~(4—chIorobe'nzyi)—1-_(2,4-dichiorobenzenesulfonyl)-

8-isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione, 3.2 mg of

| cycloprapanecarboxylic acid in 110 pl of DMF is cooled to 0°C, and 11.2 mg of

HATU, 4.1 mg of HOAt and 11.6 nl 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 Na2804 and the solvent removed in vacuo. The crude product is separated by
HPLC (Waters-Xterra™ MS C18, 5 pm, 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-ylmethyl {2-(4-chlorophenyl)-1-{(2,2- dlethoxyethyl)tsopropyl-
carbamoyi]ethyl}carbamate
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16

20

25

30

di oxooct ahydr opyrazi no[ 1, 2-a] pyrimdin-3-yl]-N

cycl ohexyl cycl opent anecar boxanide cl Y o ~ C 110
iSNPNN\ GOO ONO 5 Exanple 35 was synthesized in
anal ogy to Exanple 34 using cycl ohexanone in the
reductive am nation. Wclﬁent anecar bonyl chloride was
used for the am de coupling. The desired product is
obt ai ned with MW= 736.20 (cal cul ated, 10

t nmeasured val ue: (MtH)' = 737.15
210 Bga : Ogll) o}‘ (2,2- di_ethoxyethy!)isopro(pyfal_nl)ﬂne and 376 mg (1.20 mmol)

of DI¥TRVW (349 ga'deaqg Séollitlortof 505 @M RIRBS BF REESAL LRY bhe-on

8- i sopropy

in2 ml of<BMﬁ dﬁ;ajmpynammm{ré i2stataay ail miogh terdpyalurd- di?%hh%hp ltis
-N C, N O

then BFaefid i 16 TG BiraCetnen agmaspow g m of vesder. The

e S gy AT S

crude. peBBICLis pl(uufaacbluy ahe:dnatmgr&ph&yoﬂro 00 g)S:ome&wne DOMlfetwed by

O%EMKQIDCI\Q?%S ?Qﬁe %esnred product are obtained as an oil.
MW = 578.26 (calculated, monoisotopic); measured value (M+H)": 579

b) 2-Ami_no-3-(4—chIorophenyl)—N-(2,2-diethoxyethyl)-N-isopropyfpropionamide

A solution of 530 mg (0.915 mimol) of 3-(4-chlorophenyl)-N-(2,2-diethoxyethyl)-N-
isopropyl-2-methylpropionamide in 15 mi 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

¢) 9H-Fluoren-8-ylmethyi (2-benzyloxycarbonylamino-2-{2-(4-chlorophenyi)-1-
[(2.2-diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyljethyl)carbamate
Z-Dap-Fmoc-OH was coupled with 2-amino-3-(4-chlorophenyl)-N-(2,2-
diethoxyethy!)-N-isopropylpropionamide under the same conditions as described
under a). The desired product is obtained with MW = 798.34 (caiculated,
monoisotopic); measured value (M+Na)* = 821.43

d) Benzyl (2-amino-1 -{2—(4—ch!or6phenyi)-1 -[(2,2-
diethoxyethyi)isopropy!carbamoyi]ethylcarbam'oyl}ethyl)carbémate

The Fmoc protective group was eliminated from 9H-fluoren-9-yimethyl (2-
benzyloxycarbonylamino-2-{2-(4-chlorophenyl)-1 ~[(2,2-d iethoxyefhyl Jisopropyl-
carbamoyljethylcarbamoyl}ethyl)carbamate using diethylamine and employing the
method as described under b). The desired product is obtained with MW = 576.27
(caleulated, monoisotopic); measured value (M+H)" = 577.22
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5 | |
N-[ 6- (4- Chl or obenzyl ) -1-(2, 4-di chl or obenzenesul fonyl ) -

8-i sopropyl -4, 7- o _ o
di oxooct ahydr opyrazi no[ 1, 2-a] pyri mi di n-3-yl ] pi peridine
-4-carboxamde Y S NN §l7ON N = A mxture of 100
mg (0.179 mmol ) of 3-am no-6-(4-chl orobenzyl)-1-(2,4
10

di chl or obenzenesul f onyl ) - 8-i sopr opyl hexahydr opyr azi no[
1,2-a]lpyrimdine-4,7- dione, 2 M of DCM 23 ng (0.178

e) Bﬂﬁ%ﬁ] {I (?' o bofw)ﬁ‘) ﬁét) ng[éﬁg %10%[8 hl/l)%f prc?peyrk]z rlaamoyl]—

eth;(kz&lpapy]yl}dz (&Gai:ddm;d!ﬁhﬂemIﬁinyrdnﬁdoﬁthyipigﬁbartnage t
1.94 RIEF! Bhomed S clsyansh ngge@maﬁé%ﬁpW&%?qrﬁr%enylgu:?onyi
chio?kl@“ﬁe %Ued%%décﬁﬂﬁorpofzﬁ)%g (558 o or bRAZI T &l REL AYE (4-

enz

'Chlmoiplmr(y&)rt-lm&ﬁ-obenzyl )-1- (2, 4-di chl or obenzenesul f onyl ) -

st R amp e AR tvR et sl 76, o
DCMPERé dbRtiod i€ afilex ut Aldin téﬁb@r&?@l‘eaé\ié?ﬂtgh?m\}é %Hg&ﬁ’ is then

obtained in LC/ M5 (expected nonoi soto
congrrieted in vaguss @mdHhe regdud isagurifist by cnlumrecismmogmhy on

100 5 0 By MR e BB PSR OS5 A5 e

procmct b dbtairied abaoidress fo2md MIVChY 84 abqearnrsed f onyl ) -

monpg%@ﬁqmgg,megsmgqi b’ﬁ%‘@d%‘rN@)r F80%zZfno[ 1, 2-a] pyri mi di n-3
-yl car banoyl ] pi peri di ne-1- carboxylate in 2.5 m of
acetonitrile at roomtenperature with stirring. After

f) Bcﬂlzhb[@r(sl-chlbt{ﬂ)emzyll)m—(e daichtarobenteradsttfonyis-is6piohyr4,7-

urifie ari.an Bond- El ut ~SCX 1 on exchange

dio Ry rgR VIt ARy irGrbamal: wi th SN NG n

A soRRiofRsflang H)(?, 4’@1ﬁmﬁt&l of b%@@;@@ﬁm@%ﬁé@eﬁ g‘g"é 0

t he hydroc 'oride sa t.
diethoxpphyhisopeenylearbamoytethiylcarBareylpLe@ett nonoi sot opi ¢

dich {3t B ea i BRIt TeasBatiais In 45 o1l ak samas qokbgs heated

at 60BCi fPBM MHe- réaétion 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.

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

g) 3-Amino-6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfony!)-8-
isopropythexahydropyrazino{1,2-a]pyrimidine-4,7-dione

206 mi (1.44 mmol) of trimethylsilyl iodide (TMSI) are added to a solution of

250 mg (0.36 mmof) of benzyl [6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-
8-isopropyi-4,7-dioxooctahydropyrazino[1 ,2—a]pyrimidin-3-yi]carbamate 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-purified on a 5.g




10 -

di oxooct ahydr opyr azi no[ 1, 2- a] pyri m di n- 3-yl ] nor phol i ne
-4-carboxamde cl YO~CI SAN (N\ C ON>==0 0 47
pl (0.268 mmol) of Hunig's base were added to a
solution of 50 ng 10 (0.089 mol ) of the am ne

3-am no- 6- (4- chl or obenzyl )51- (2, 4-

di chl or obenzenesul f onyl ) - 8-'i sopr opyl hexahydr opyr azi no|
1,2-a]pyrimdine-4,7-dione in 1.8 m of DCM THF

1 T 80 . 0. 268 I f triph
st Bled TP o WAoot
itdd . ' T t i
desiiid B0RRodhd PP BbIATRE RS ftie BEFRHL Tohsh 8o iR adtien
monoisodepiel] noeasurdd) SaieaiMirledNE8ANDat ed i n vacuo. This
internediate was dissolved in 1 m of THF, and 31 pl
(0.178 mmmol) of Hunig's base and 12 ng (0.134 nmol ) of
, ) . - _
) Nr[a;(ntmhlbFtﬂ:éri\%gﬁfgziﬁg%chm%b'éﬁQéﬁésqmgﬁ}zfj-éé{sﬁgi’@}lﬁq-ﬁ:oxo-

stirred at erature overni

octalydnapyramging] & @-ajipyimitio.3-vidyetbprupanddsBtsxanide.
ntrated.. The resi due s .chromat ographed on 4 ¢
Syntﬁ?géﬁeéﬁ PL%%HP@MM&MO%‘%%%M gradient 1-8%. 36
ng of the desired substance were obtained as a
colorless solid. LC/ M5 (expected MW= 671.11; neasured

. value (MH = 672). 65 Exanple 39
Examples30 4- chi or obenzyl ) - 1- (2, 4- di chl or obenzenesul f onyl ) -

. L 47 . _
N6 B PN e 1S3 A Sichigrebsnzg s ar -i529iopy6r1 di ne
dioxouttatydropynaizihe[1,2-afppriGidin8-yljcyclobutanecarboxamide
Structure:

hd
: ’ N (@] Cl
| £ LY
& O N N

15

20

O

Synthesis took place in analogy to Example 22 using cyclobutanecarbonyl! chioride

and 3-amino-6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyi)-8-
isopropyihexahydropyrazino[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-[G—(4-Chlorobenzy!)-1-(2,4-dichlorobenzenesul_fonyi)-S—isopropyl-4,7—
dioxooctahydropyrazino[1 ,2-a]pyrimidin-3-ylJcyclopentanecarboxamide
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15

~N~ Cl 0 Nco N-524.7 ng (0.089 mmol) of

4- (4, 6-di net hoxy[ 1, 3,5]triazin-2-yl)-4-nethyl nor pholin

e chloride x H2O (DMIMM) and then 31.3 ng (0.089

mol ) of Fnoc-Pi p-OH were added to a solution of 0.05

g (0.089 nmol) of 3-am no: 6 (4-chl orobenzyl)-1-(2, 4-

di chl or obenzenesul f onyl ) - g i sopropyl hexahydr opyrazi no[

1,2-a]pyrimdine-4,7-dione 10 in 2 ml of DWMF. The

reaction mxture was stirred at roomtenperature

overnight. Then 8 ml of diethyl ether and 5 m of
Strugllier were added. The organi c phase was isol ated,
again washed with 5 m of water, dried (MgSO4) and
concentra{ﬁgrin vacuo. Purification t akes pl ace by
Lash chr tography on 4 g of Si02 (MOH DCM as

nt sy dit 0-2% and afforded 82 ng of
15 pd internmediate in the formof a
|ter - possi bl e to show by LC M that

t %6 Produci_was the desired intermediate. A solution
of 70 ngY (09078 nmol) of the FMOC internediate in 2
m 10%strength diethylam ne in DCMwas stirred at
r erature overnight. The reaction m xture was
concentr&ed in vacuo and purified by preparative HPLC

SynthiBs8 Gk A< Brah ARl 42 B clobpdhErELAR R

chlom@e end Sremitta-6i(4ahiorobanzygd)-142 4dieblopbbdir@nesulfonyl)-8-
TEA t, of t d d d
sop Ry RRBR Yo e Ecalrylimigian 4. skt daiagred product is

°b*aﬁ‘@?e‘“‘?2%?i?%ﬁ§%¥$?‘$ﬁ'*% oty ‘%”"’&eﬁ?e ey

655.8- i sopr opy! - 4, 7-
di oxooct ahydr opyrazi-no[ 1, 2-a] pyrimdi n-3-yl ] pyrrolidin
e-2-carboxamide CL YNO/ C

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

Structure:

Cl Y
N. O cl
Jede]
N7 TN
¢t ©
o)

D
0
Synthesis took place in analogy to Example 22 using cyclohexanecarbonyl

chloride and 3-amino-6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesuifonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is

obtained with MW = 668.14 (calculated, monoisotopic); measured vaiue (M+H)":

669.11




-Cc NN C ON CNO 5 A mxture of 50 ng (0.089

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, 1 ml of DCM 23 ng (0.178

nmol ) of DI EA and 32 ng (B 090 mmol ) of Fnoc-Pro-d

was stirred at roomtenpe Qture for 1 hour. The

m xture was purified 10 by chronmat ography on 2 g of

SiQ2 (elution with Et OAc/ DCM gradient 0-20%. 72 ny

of the internmedi ate 9H fl uoren-9-yl net hyl
Examplg_331- chl or obenzyl ) - 1- (2, 4-

N- [leggg{rﬁg?l%@n??f lélfcﬁfemg}oberl'z%%sgl&ynyi) 8- |sodp|r8;))(y % Lahydr
dioxBeytatgdipyeyihe) rZ@]pWhﬂﬂml?,-lebQWﬂrIﬂBSrd%(a@arﬁ%a' ned.
LC Ms: (cal cul ated, nonoisotopic 77, measured
value (MPH) = 878) 15. A mixture of 60 ngy (O 068.

mol ) of 9 | uor en- 9-yl net hyl

¢ - (4- chlgr obenz |)-fg
- d)ocEEJr ofen @ fonyl ) - 8-i sopropyl - 4, 7- di oxooct
drispyrazi pQf 1,12 '
a]dpyof di f¥3-y barmoy| ] pyrrol i di ne- 1- car boxyl at e
and 2 mklo}%oS% strength diethylam ne in DCM was
stirred at roomtenperature overnight. The m xture was

concemtr 2t ed and subjected to a flash chronat ography
on Si02 (elution with 20 DCM Et QAc and t hen
wi th £0%°met hanol / Et QAc). The am ne was converted into

o o G B S BB 0 2

dichiphatsesnzeRBSul -850 -di
Ttk o Py oo
were Jisselved) tq,gdﬁ}@lp QM @55@025 rel7(0. E&mfpole} Oﬂlrlﬂuoroacetrc

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 mi of water, the organic phase

~ was isolated, dried (MgSOy) 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-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yi}-N- |
isopropyicyclopropanecarboxamide




10

15

N-[ 6- (4- Chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) -
8-1sopropyl -4, 7- di oxooct ahyd

ropyrazi no[ 1, 2-a] pyri m di n-3-yl]-1-nethyl pyrrolidine-2
-carboxamide cl Y 9x:rcr OO O NO N50.3nm (5.2
nmol ) of acetic acid, O 2 n1 (3.33 mol ) of

formal dehyde (37% i n r) and 1.5 mM (1.5 nmol) of
sodlun1cyanoborohydr|de (1 Min THF) were added to a
solution of 93 ng (0.142 nmol) of the am ne from
Exanple 40 in 7.5 m of nmethanol. The reaction
n1xture s stlrred at roomtenperature for 2 hours

e 10 tratediin vacuo. The residue was dil uted
- ,, of basified Wth 7N-NH3 i n net hanol ,
fhl toe‘r‘ entrated. This residue was purified

by prkgpiatwe RP- HPLC. 50 ng of the desired conpound
btlai

Cl

wer e _o ifed. LC/MS (cal cuI ated, nonoi sotopic MN =
669; oed value (MH) = 670) 15 Exanple 42
N-[6-(4- ﬁorobenzyl) 1- (2 4-di chl or obenzenesul fonyl) -
8-1sopropxl -4, 7-

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] azeti di ne-
3-carboxamide ¢l YNOC ,oll \ d ONO N®G8

0.2 g (0.36 mmol) of 3-amino-6-(4-chlorobenzyl)-1-(2,4-dichliorobenzenesulfonyi)-
8-isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione was dissolved in 12 mi of
MeOH, and 1.6 ml of acetone and then 0.8 m! of CH3COOH and 4 ml of NaCNBHj5

Ny (1.0M in THF) were added. After 1 hour, the mixture was concentrated in vacuo,

mixed with 5 ml of EtOAc and washed with 5 ml of water. The organic phase was
isolated, dried (MgSO,) and concentrated in vacuo. Flash chromatography of the
crude substance on 20 g of SiO; (elution with EtOAC/DCM, gradient 0-50%)
afforded 182 mg of the intermediate as an oil which was used for the subsequent
coupiing step. 30 mg (0.05 mmol) of the intermediafe were mixed in 1 mi of {jCM
with 0.026 ml (0.149 mmol) of DIEA and 0.0055 ml (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 (MgS0,) 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 (rheasured value) (M'H) =
669.
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16

49.5 mg (0. 179 mmol) of

4- (4, 6-di net hoxy[ 1, 3,5]triazin-2-yl)-4-nethyl nor pholin

e chloride x H2O (DMIMM) and then .58 ng (0.179 mmol)

of 1-Fnoc-azetidi ne-3- carboxylic acid were added to a

solution of 0.1 g (0.179 @TD|) of the am ne 3-

am no- 6- (4-chl or obenzyl ) -1= (2, 4-di chl or obenzenesul f ony

)-8 5

i sopr opyl hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one

in5n of DM. The reaction m xture was stirred at
Exampdendbenper at ure overnight. Then 50 ml of diethyl

reh! nf .of re added. e Qrgani,c, phase
N [6322@5 1okt atnggl,) %gg%gg@ﬁfl{%bgﬁzw%ﬁ@ay% "8Pp(ﬁg}ygfl?réach
dioxtaoctahydropgchz(id) 4] parthidie GP@RNLr at ed i n vacua
. Purification by flash chromatography on. 20 g of Si02
cyclghexyigyslopeatanscagixamidey st em  gradi ent 0- 109
afforded 117 ng of the FMOC-protected internediate in
the for a white solid. This was used in the next
c ep. A 50 ng (0,058 mmol) of the FMOC
ergregi at -8 m of 10% strength diethylamne in
fast stirr room tenperature overnight. The
regai‘t fon N xfuré was concentrated in vacuo and
purifi ¥y preparative HPLC in a G lson C18 15

ap atiys (CH3CN (0.1 % TFA)/H20 (0.1 % TFA)). The
fr@'on
TFA sal t

%ere concentrated in vacuo. 21.6 ng of the
f the desired product were obtained. MN
(cal cul d, nonoi sotopic) = 641.11; neasured val ue
(MPH) = 641.99. Exanple 43 20
N-[ 6- (4- Chl or obenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) -
8-isopropyl -4, 7- '
di oxooct ahydropyrazino[ 1, 2-a]pyrimdin-3-yl]-N, N -di m
et hyl succi nam de Cl Y o Oly~-b NO

, ~l sO,, ~
. Example N5 was synthesized in analogy to Example 34 using cyclohexanone in

the reductive amination. Cyclopentanecarbony! chloride was used for the amide -
coupling. The desired product is obtained with MW = 736.20 (calcutated,
monoisotopic), measured value: (M+H)" = 737.15

Example 36 _
N-{6~(4-Chlorobenzyi)-1-(2,4-dichlorabenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-ajpyrimidin-3-yl]-1-methylpiperidine-4-carboxamide

o Y
: N, .0 c
P LT
| PN N
: cl o
S

vl
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Synt hesis took place in anal ogy to Exanple 29e using
N, N- di net hyl succinam ¢ acid. The desired product is
obtained with MW= 685.13 (cal cul ated, 25

nonoi sot opi c); measured val ue (M+H) +: 686. 30 69

Exanpl e 44 3
N-[ 6- (4- Chl or obenzyl ) - 1- (9, 4-di chl or obenzenesul fonyl ) -

8-i sopropyl -4, 7-
i oxooct ahydropyrazino[ 1, 2-a r|n1d|n 3-yl]-N-isoprop

Syﬂ&eéjﬁcﬁoeha@ﬁ?e@&mﬂmféxamp e tising:1 mathsdpape@mMm
carb%xglllt,saé\i’d Ngd%((ﬂl&} idel. ﬁeﬁéﬁ%@é@gﬁéﬁjﬁé’%&ﬁ%xg{i E}@MW '6133 15
(cakmhdateldl. dmnorsdtmchmmettsme@ palusg(\+ie): 634Hg8desi red

rodycgt is obtained with MV = 710.19 (cal cul at ed,
Exaﬁ’{fﬂﬁ%%otopi c); neasured value (MrH)': 10 711.18

N6 a‘gﬁﬂ?fio SR ARGy ST e oy s s R Gy 1 ) -
dioxgo¢tabpdopyfaznald, 2 a]pyr:mldm 3~y{]pipendine—4—carboxamide
di oxooct ahydr opyrazi no[ 1, 2-a] pyrimdi n-3-yl]-N-isoprop
yl cycl opent anecar boxam de 15 Structure: GY NO/ C
c. L1 NN\ GOO/NJ;

[$¥Seden
k(’\\

N
&O
N

A mixture' of 100 mg (0.179 mmol} of 3-amino-6-(4-chlorobenzyl)-1-(2,4-
dichlorobenzenesulfon.yl)—&isopropylhexéhyd ropyrazino[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
benzyl 4-(chlorocarbonyl)tetrahydro-1 (2H)—pyridinecarboj<ylate was stirred at room
temperature for 1 hour. The mixture was subjected to a flash chromatography on

.2 g of SiOg (elution with EtOAc/DCM, gradient 0-20%). 119 mg of the intermediate

benzyi 4-[6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyi)-8-isopropyl-4,7-

-dioxoOctahydropyrazino[1 ,2-a]pyrimidin-3-ylcarbamoyl]piperidin'e-1 -carboxylate
‘were obtained. The results obtained in |.C/MS (expected mon_oirsotopic 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 mmot) of benzyl 4-[6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-

isopropyl-4,7-dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylcarbamoyllpiperidine-1-

ccarboxylate in 2.5 mi 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 info the hydrochioride salt. 75 mg of




Exanpl e 45 was synthesi zed in anal ogy to Exanple 34

usi ng cycl opent anecarbonyl chloride in the am de

coupling step. The desired product is obtained with

MN = 696. 17 (cal cul ated, nonoi sotopic); neasured val ue

(MtH) " 20 697.17 70 Exggple 46

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

8-i sopropyl -4, 7-

di oxooct ahydropyrazi no[ 1, 2-a] pyri m di n-3-yl]-N-isoprop
the Jesifaskeorapaendiwese bbiaimedd C/b StexperiademoolKEpic - NN \

w2 680 Yo e G RKLYAIRS (i -l 20 Took prace By the

chl or ocar bonyl pi peri di ne- 1- carboxylate was used in the
coupling step and afforded 10 the Cbz-protected
conpound. The Cbz protective group was elim nated by

addi 0.0283 m (0.199 mmol) of TWSI and 2 ml of
Ex G@%ﬁ%at OC. The reaction mxture was stirred for 3

N6 R o R I R LA dihiSREEA B oM 68 SORRIRAT.

d!OX%@a!hydeyramw[ﬂ tZ—a]pyvmd;ne’:l -wiiradrpliclihe-4Mesitoxdimide
desired am ne was obtained by elution with 2N-NH3 in
MeOH. This 15 was foll owed by concentration in vacuo
cl d addition of 0.1 m of 1.0 MHCI in diethyl ether.
Fn this way was ground, washed 4

I
S\da thi2 of diethyl ether each tinme and dried.
, 05N e desired conpound was obtained. LC ME:
MN (¢ gt ed, nonoisotopic) = 711.18; neasured val ue
(MH =71 20 Exanple 47

N-[ 6- (4 ;hborobenzyl )-1-(2, 4-di chl or obenzenesul fonyl ) -
8- |s

\Spyl 4. 7-

47 ut (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-isopropylhexahydropyrazine[1,2-a]pyrimidine-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
ovemight. The reaction mixture was then diluted with EtOAc, washed with H»0,
dried over MgSO, and concentrated in vacuo. This intermediate was dissoived in
1.ml of THF, and 31 ut (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 H,0, dried over MgSO, and
concentrated. The residue was chromatographed on 4 g of SiO, {(elution with
MeOHlDCM, 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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di oxooct ahydr opyr azi no[ 1, 2-a] pyri m di n- 3-yl ] - 4-di net hy
| am nobenzam de Structure: 71 Cl / Y ~-NO/ C iS~N
N~ V1 /OvY CL O Synthesis took place in anal ogy
to Exanpl e 29e using 4-di met hyl am nobenzoic acid. The
desired product is obtai with MV = 705. 13
(cal cul ated, 5 nonoi sotopit); neasured val ue (MH)+:
706.21 Exanple 48
N-[ 6- (4- Chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) -
8-1isopropyl -4, 7-

'Exafﬂplﬁ(%gct ahydr opyrazi no[ 1, 2-a] pyrinmdin-3-yl]-2-pyridin

. j 10 .Y . X5 .0 Y O N
N0 A SRB LRI el bRt i GruEatiaPeriodht i ng
dioxdbatatiyditypyraeiniofi ,acé]ﬁyrirﬁhﬁn-Sdﬁﬁii[b@djiﬁéQdéa?boké’n% ai ned
wth MV= 677.10 (cal cul ated, nonoisotopic); neasured
value (MtH)' . 678.07 15 Exanple 49 -
N-[ 6- (4- Chhor obenzyl ) - 1- (2, 4- di chl or obenzenesul f onyl ) -

~\If;ti?propykr4,5- C
O
N7 TN

Cl

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-
dichlorobenzenesuifonyl)-8-isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione
in 2 mi of DMF. The reaction mixture was stirred at room temperature overnight.
Then 8 mi of diethy! ether and 5 ml of water were added. The organic phase was

isolated, again washed with § ml of water, dried (MgS0Q,4) 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 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 (CH'3CN (0.1% TFA)IHZO {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. L.C/MS MW (calculated, monocisotopic) =

669.13; measured value (M'H) = 670.11.
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di oxooct ahydr opyr azi no[ 1, 2-a] pyri m di n-3-yl] pyri di ne-2
-carboxamde 72 ¢l / \ "S NN J C NOSynthesis
took place in anal ogy to Exanple 29e using picolinic
acid. The desired product is obtained with MV =
663. 09 (cal cul at ed, nnnoiggtopic), nmeasured value 5
(M+H) ' : 664. 22 Exanpl e 50
N-[ 6- (4- Chl or obenzyl ) -1-(2, 4-di chl or obenzenesul fonyl ) -
8-isopropyl -4, 7-

Exaﬂﬂﬂﬁd@ctahydropyra2|no[l 2- a]pyr|n1d|n 3-yl]nicoti nani

N6t AR il SligTopnezntralish i gPredbliioy |

dioxebttahi HEiné[ @-alpyrimidin-3-yllp rroltdane2 carboxamide
3-am Srllo gﬁ/ 4- c(ﬁl oropgnzy yH/Ar di chl orobenzenesul fo
nyI) 8- FsPSpropyI

o ahydr o i_no[ & 2-a] pyri m di ne-4,7-di one. The
s red{pradudt ifs obtained 15 with MN = 663. 09
' ¥0i sot opi c); neasured value (MH)'

4 1 rrpl e 51
N- [ 6- (41 ChPor obenzyl ) - 1- (2, 4- di chl or obenzenesul f onyl ) -

8-1i sopr L-4,7- .
di oxo ahydropyrazino[1, 2-a]pyrimdin-3-yl]-6-trifluo
rone nicotinamde 20 Structure: 73 a 9x:tcrcl

A mixture of 50 mg (0.089 mmol) of 3-amino-6-{4-chlorobenzyl)-1-(2,4-
dichlorobenzenesulfonyl)-8-isopropythexahydropyrazino[1,2-a]pyrimidine-4,7-

'~ dione, 1 mif of DCM, 23 mg (0.178 mmol) of DIEA and.32 mg (0.090 mmol) of

Fmoc-Pro-Cl was stirred at room temperature for 1 hour. The mixture was purified
by-chromatography on 2 g of SiO; (elution with EtOAc/DCM, gradient 0-20%).
72 mg of the intermediate 9H-fluoren-9-yimethy! 2-[6-(4-chlorobenzyl)-1-(2,4-

- dichlorobenzenesulfonyl)-8-isopropyl-4,7-dioxooctahydropyrazino[1,2-a]pyrimidin-

3-ylcarbamoyl]pyrrolidine-1-carboxylate were obtained. LC/MS: (calculated,
monoisotopic MW = 877, measured value (M*H) = 878)

A mixture of 60 mg (0.068 mmol) of 9H-fluoren-9-yimethyl 2—[6-(4-¢hlorobenzyl}-1-
(2,4-dichlorabenzenesulfenyl)-8-isopropyl-4,7-dioxcoctahydropyrazino[1,2-
a]pyrimidin-3-ylcarbamoyl]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, (efution 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) HPLC. 17 mg of the desired compound were
obtained. LC/MS (calcutated, monoisotopic MW = 655.12; measured value (M'H)

= 656)
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YOO ONO N F F F Synthesis took place in analogy to

Exanpl e 22 using 6-(trifluoronethyl)nicotinoyl

chl ori de and

3- am no- 6- (4-chl orobenzyl )-1- (2, 4-di chl or obenzenesul fo

nyl ) - 8-

i sopropyl - hexahydr opyr azi ﬁg[ 1, 2-a] pyri mdine-4, 7-di one

The desired product is 5 obtained with MV = 731. 08

(cal cul at ed, - nonoi sotopi c); neasured val ue (M-H)':
Exapypled Exanpl e 52
N-[%@Fé%%?%%ﬂz?@?g@%@i);hl%rcgb%n%egleg&] oonryﬂPBe-Pszo%rr]ggﬁuﬁnyl )
dioxdbctahgdioplyyabingl [2a]pydhdidid- }yqyltm@nw;ﬁg(r?ondi&e-ézéarrbéwﬁide

romet hyl ni coti nam de Structure: cl 7 \'l "o ~N O/
C SA\NNYWC" Ol Y-10 N F O F F N Synthesis took
Face in angl ogy to Exgnple 29e using

ri bl upr onet 2 cotinic 15 acid and

ngo- 64 ( 4- ¢nzyl ) - 1- (2, 4-di chl or obenzenesul fo

pom

I)ég-tzsy;jlg -

hexahydrqp zino[1l, 2-a] pyri mdine-4,7-dione. The
desired pfodftt is obtained with MW= 731.08
(cal cul at’ed, nonoi sotopic); neasured value (M-H)':
732.07 24 ,/7~°

Ci

0.3 mi (5.2 mmolt) of acetic acid, 0.25 m! (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 ml of DCM, basified with
_TN—NH3 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-ylJazetidine-3-carboxamide

cl hd -
' _ N @] Cl
LY LY
| o
c O N
' O

A

N

'!:ﬁ:o




Exanpl e 53

N-[ 6- (4- Chl or obenzyl ) -1-(2, 4-di chl or obenzenesul fonyl ) -
8-i sopropyl -4, 7-

dioxooctahydropyrazino[l 2-a]lpyrimdin-3-yl]-5-nmethylp
yrazi ne- 2- car boxam de 5 cture: Cl Y9x:tcrcl C O
Y-1-0 NO NN 5 Synthes took place in analogy to
Exanple 29e using 5-net hyl pyrazi ne-2- carboxylic acid

49. 53ﬂar€{3f4896nmb¢ﬂ btobetimpthon! (.3, Sltriarish-of obereteylewrubliaine

iR TR (QUTM 20t SR 0120 gyl Empo Asfiig >

carbﬁhﬁlcd@&ld mmte md@@uqb d Soluidni af oad gvpotwgl\Mhmlﬁaﬁhé%mme 3-
nonoi sot gpi c) ;. measured val ue 10

amn*gyg (%@h gﬁgpgyl);jr (2.4~ d:chlorobenzenesuIfonyl)-B-
5. isopRlulyicbeAn{HoR ABAREN!2-arby ifid GrdLE P RERDRIE ST i thd -

reacﬁa_ailtl);ggt::?ahga}trsjpwdaati mofiliehpdrature wive gkt Theaeoaa ﬁﬁdlathyl
C ! %ﬁxrﬁﬂéfd wate% %ve‘cf’tte raléi%ltegr '?he %lrgz;(nlc p%lase \\]NaIS gé’;lte% gvashed
_tW|ce with 50 mi of water each time, dried (MgSO4) and concentrated in vacuo.
~ Purification by flash chromatography on 20 g of SiO, (MeOH/DCM as eluent
10 system, gradient 0-10%) afforded 117 mg of the FMOC—protectéd intermediate in
the form of a white solid. This was used in the next step. A solution of 50 mg
(0,058 mmol) of the FMOC intermediate in 1.5 mi of 10% strength diethylamine in
DCM was stirred at room temperature overnight. The reaction mixture was
concentrated in vacuo and purified by preparative HPL.C in a Gilson C18
15 apparatus (CH;CN (0.1% TFA)H,0 (0.1% TFA)). The fractions were concentrated
in vacuo. 21.6 mg of the TFA salt of the desired product were obtained. MW '

(calculated, monoisotopic) = 641.11; measured value (M"H) = 641.99.

Example 43

20 N~[6~(4-Chlorobenzy{)-1-(2,4-dichIorobenzenesulfonyl)—B—isopropyM,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]-N',N'-dimethylsuccinamide

o hd
0 N O Cl
Q\f L
7 & O// N N
N

N—.

d

o Synthesis took place in analogy to Example 29e using N,N-dimethylsuccinamic
- acid. The desired product is obtained with MW = 685.13 (calculated,
25 monoisotopic); measured value (M+H)*: 686.30
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O Z/N Synthesis took place in anal ogy to Exanple 22
usi ng pyrazi ne-2-carbonyl chloride and

3- am no- 6- (4- chl orobenzyl ) - 1-(2, 4-di chl or obenzenesul fo
nyl ) - 8-

I sopropyl hexahydr opyrazin él,Z-a]pyrinldine-4,7-dione.
The desired product is 75 obtained with MV = 664. 08
(cal cul ated, nonoi sotopic); neasured value (M-H)':
665. 05 Exanple 55 5

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

- | ropyl -4, 7-
Exa%lp(gég%ct ahydr opyrazi no[ 1, 2-a] pyri m di n- 3-yl ] qui nol i ne-
N- [6%4@&16&31:%?12%—1—@ 4%%@beﬁke%sﬂllow) 8Gkopropyi- X OO
I 10 Synthesis took place in ahal ogy to Exanpl e
dioxoertahydregy@zinal haralnvdaidio:dyyil-N-isepewpyigyglohexanecarboxamide
Strugﬁj i No- 6- (4-chl orobenzyl)-1-(2, 4-di chl orobenzenesul fo

- 8-i sopropyl -
hexahydr Z|no[1 2-a] pyri mdine-4,7-dione. The
|red pr duct is obtained wth NMV— 713.10
6pic)' neasured value (MtH)': 714
gEle 56
1 thtN 4- chl or obenzyl ) -1- (2, 4- dlchlorobenz
enesulf 8 |sopropyl 4, 7-
dloxooct &t opyrazi no[ 1, 2-a] pyrim di n-3-yl ] urea

Struckyvz ]QJ Y9I<x I TQAO d

Example 44 was synthesized in analogy to Example 34 using
cyclohexanecarbonyl chioride in the amide coupling step. The desired product is
obtained with MW = 710.19 (calculated, monoisotopic); measured value (M+H)":
711.18 o

Example 45
N-[6-(4-Chlorobenzyi)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl}-N-isopropylcyclopentanecarboxamide

" Structure:

YES '

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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Cl OO N >==0 N 20 Synthesis takes place in anal ogy
to Exanple 28 starting from 3-am no-6-(4-
chl orobenzyl )-1-(2, 4-di chl or obenzenesul fonyl ) -8-isopro
pyl hexahyd ropyrazino[1,2 76 a]pyrimdine-4,7-dione.
The desired product is ob 8i ned with MV = 657. 13
(cal cul ated, nonoi sot opi c%, nmeasured val ue (M-H)':
658. 26 Exanple 57 5
1- Et hyl - 3-[ 6- (4-chl orobenzyl ) -1-(2, 4-di chl orobenzenesu
| fonyl)-8-isopropyl -4, 7- _
E % x%ct ahydr opyr azi no[l 2-alpyrimdin-3-yl]Jurea ci Y
Xa ng SN-~N- C OO N>==0 N Synthesis took place
N-[6L(2-@hRI G193 AyD- FX2 AR ShiBRobEH %@ﬁ%)l@%&%ﬁa@@ 7The

desired product is obtalne

dloxp@@abudmmzun@[mﬁ giyoiphidin: 3-1y§é¢4mmdomdpmendrt@—4-carboxamude
Stru %—I) :630. 13 Exanpl e 58
(4 Chl or obenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) -

8 |soprqpyl-4 7-
.Xo?f%%ﬁf/gfﬁxbaZInO[l 2-a] pyrimdin-3-yl]cycl opropa

Synthesis in Example 46 took place by the process described for 34. Benzyl 4-

<hlorocarbonylpiperidine-1-carboxylate was used in the coupling step and afforded

the Cbz-protected compound. The Cbz protective group was eliminated by adding
0.0283 mi (0.199 mmol) of TMSI and 2 ml of CH;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-NH; in MeOH. This
was followed by concentration in vacuo and addition of 0.1 ml of 1.0 M HCl in
diethyl ether. The salt produced in this way was ground, washed 4 times with 2 m{

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-Chiorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yi]-4-dimethylaminobenzamide

Structure:
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15 Structure: ci YOOx:ccr 1)--1-ON O o0 Synthesis
takes place in analogy to Exanple 27 starting from
3-am no-6-(4- chl orobenzyl)-1-(2, 4-di chl orobenzenesu
Ifonyl)-8-isopropy|hexahydropyrazino[1,2-

a] pyri m di ne-4, 7-di one. 9; desired product is
obtai ned with NMV— 662. 06 20 (cal cul at ed,
nonoi sot opi ¢); mneasured value (M+H) ": 663.05. 77
Exanpl e 59

6- (4- Chl obenzyl) 1- (2, 4-di chl or obenzenesul fonyl ) - 8-i

“ ro yl -
, X’th@ 0[12a]pyr|md|ne 4,7-dione ci
o AR Cl 0O U5 A mxture of 50 ng

’
i (S
(6 B89 of 3-ani no- 6- (4-chl orobenzyl ) - 1- (2, 4-

di chl or beﬁ&enesulfonyl) 8-1 sopropyl hexahydr opyr azi no[

1,2-a] pY«igi dine-4,7- dione, 2,0 ml of acetonitrile,
0.2 mM (Q.2 nmol) of 1 M (H20)-NaHCO3 and 83 ny
(0.361 ) of 1,5-dibronopropane was heated with:

stirrin a nmcrowave oven at 175C for 800 seconds.

After codling, the m xture was concentrated. The 10

resi due~Was subjected to a flash chromat ography on 2 g

of Si02 (elution with EtOAc/DCM gradient 0-20%.
purified am ne was converted into the hydrochloride

Syntﬁéé’!s toci® WE% anbBfogias E@nﬁ@%@nd‘ﬁﬁﬁm‘éﬁﬁénﬂﬁ%benmlc

acid. The des:red product is obtained with MW = 705.13 (calculated,
~monoisotopic); measured value (M+H)": 706.21

Example 48

-~ N- [6-(4—Chlorobenzyl) 1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-

dioxooctahydropyrazinof1,2-a}pyrimidin-3-yl}-2-pyridin-3-ylacetamide

. hd
N_ O Cl
P LY
TONT N
- ¢ O

o

=

=
N

Synthesis took place in analogy to Example 29e using 3-pyridyiacetic 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-alpyrimidin-3-yl]pyridine-2-carboxamide
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cal cul at ed, nonoi sotopic = 626.13; neasured val ue
(MH = 627.15) 15 Exanple 60
6-(4-Ch|orobenzyl)-l-(2,4-dichIorobenzenesulfonyl)-8-
sopr opyl - 3- nor phol i n- 4-yl -
hexahydr opyr azi no[ 1, 2- a]g%flnidine-4,7-dione
Structure: Y C ONOC'“/,SSNNC 0O (N 0 20 71
149 nmg (0.64 nmmol, 4.0 equiv.) of 2-bronoethyl ether
and then O. 2 ni of 1 N NaHCO3 sol ution were added to a
solutlon ng (0.16 nmol) of the am ne 3-
\,\ - 6- (4- o ob@nzyl) 1- (2, 4-di chl or obenzenesul f ony
8
ifso pgfﬁ e opyra2|no[1 2-a] pyri m di ne-4, 7-di one
CHGCN The 5 reaction mixture was heated at
ZOOC infa ﬁ1cromave oven (Smth Creator) for 120
seconddN oling was foll owed by dilution with DCM and
washing.wth 1 N NaHCO3. The organi c phase was drled
over | and concentrated. The residue was
chr omatlggdlaphed on 12 g of Si02 (elution with
MeOH/ gradient 0-10% . 48 ng of the desired
substance were obtained as a white solid. LG MS 10

(cal cul at ed, nonoi sotopic MV = 628.18; neasured val ue
Syntr(ema.gook place i i 2agiogy to wxamplé @9stusing piceliniEeasith [Taeadesired

prodlﬁ:'t s oﬁéﬂwgﬁﬂ%\{\@) %6(3:?094(0%50%%@5091%%6%” pH(lz)f %‘éfas)ured value

. (M-!-Hlfétﬁlﬁﬂlm per azi n-1-yl ) hexahydropyrazi no[ 1, 2-a] pyri m din

e-4,7-dione Structure:

Example 50

| N-{6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]nicotinamide

Structure:
cl \|/ '
. N. O cl
¢ LT
: N7 N
cl O
No-o
o
N

| _Synthesis took place in analogy to Exampie 22 using nicotinoyl chloride *HC} and

'3-amino-6-(4-chlorobenzyl)-1 -(2,4-dichlorobenzenesuilfonyi)-8-isopropyl-
hexahydropyrazinoﬁ,2—a]pyrimidine—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-dichlorobenzenesuifonyl)-8-isopropyl-4,7-

d ioxooctahydropyrazinqﬁ ,2-a]pyrimidin-3-yl]-6-trifluoromethylnicotinamide

Structure;




10

15

aioY C O5~N~N ~\/ C CND 20 50 ng of
3-am no- 6- (4-chl orobenzyl )-1-(2, 4-di chl or obenzenesul f o
nyl ) - 8-i sopropyl -
hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7- di one, 14.4 ngy
of mechl oret ham ne hydr | ori de, 13 ng of NaHCCO3 are
di ssolved 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
cool i ng,ythe solution is mxed with water and 25
ract tyoregtisres with 40 ml of ethyl acetate each
ves” The Fonbi nfd organic phases are dried over

Cl

2504, 0 Solvent is renoved in vacuo. The

Fesi d is separated by HPLC (Waters-XterraTM M5

C18, 5 m ater (0.1%trifl uoroacetic

acid)/ onitrile (0.1 %trifluoroacetic acid) =

80/ 20 ->| 10/90). The desired product is obtained with
MN = 644. 34 (cal cul ated, nonoi sotopic); mneasured

val ue )+: 642.25 5 Exanple 62

3-(1- Ben ,_Jplperldln 4-yl am no) - 6- (4-chl or obenzyl ) -1-(
2, 4-

dlchlorobenzenesulfonyl) 8- i sopropyl hexahydr opyr azi no[

Syntfﬂes?soﬁiiig}ﬁl\l'iaod\lﬁ ?1@@&#3@;)7 tel EQEﬁ]pIeSQQ%Ydﬁ 6-(trfllioRSrivdthyh)hicBtinoyl
Chlor@e@éwz%a:mngﬁp&-cm@@mufh 4m®1mbenzenmmﬂongp)—aef

ISODFK\S}\@? @éz‘éﬁg%ﬂoﬁpég@% U?[-Igﬁ)wm 3’ ne-li1 ?%r?é/ e bgesw dd pro‘gluct is

obtained with MW = 731.08 (calculated, monoisotopic); measured value (M+H)":
732.01 |

Example 52 _ _
N-[6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahyd ropyrazino[1 ,2-a]pyrimidin-3-yi]—4-triﬂdoromethylnicotinamide
Structure:

o b
N. O Cl
NAe (X T
/,S\
¢ O

~ Synthesis took place in analogy. to Example 29e using 4-(triflucromethyl)nicotinic

acid and 3-amino-6-(4-chlorobenzyl)-1 -(2,4-dichlorobenzenesulfonyl)-8-isopropyl-
hexahydropyrazino[? .2-ajpyrimidine~4,7-dione. The desired product is obtained

| with MW = 731.08 (calculated, monoisotopic); measured value (M+H)*: 732.07
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15

of 100 ng (0.18 nmol) 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 15 in 1.2 m of 5%

HOAc/ CH3CN and 3 drops of OH. The reaction mxture

was shaken at roon1tenpe? ture for 18 hours, filtered

and concentrated. 160 ng of beige oil were obtained.

The crude product was isolated by flash chromat ography
Example 5801 um packed with 4 g of silica gel (elutlon

t centrati f Ihe ropriate
N-{o 7L S - i B RREE A SPRY e ePuiible B

dmxomtahwndpymzirhm Qoé]%ﬁh(ﬁn@ -G5-Plsthy Iﬁﬁéﬂﬁe(?%ﬁﬁ&gﬁde

nonoi sot opi ¢ MV 9; neasured val ue
Strugtyge:o) Exarrple 63

6- (4- Chl nzyl)-1-(2, 4-di chl orobenzenesul fonyl ) - 8-i

sqQpropyl - 3 (2 oxopyrrol idin- 25

¢ W[ 1, 2-a] pyri m di ne-4, 7-di one 80

C1 110 Cl OCO Asolutlon of 50
3- am no- 6- (4-chl orobenzyl )-1-(2,4 5

od§£9%$enesulfonyl) 8- i sopropyl hexahydr opyr azi no[

" 1,2-alp adi ne-4,7- dione, 0.012 m (0.107 nmol) of
4-chl orogutyryl chloride and 0.031 ml of DDEAin 2 m
of DCM wa irred at roomtenperature overnight.
After addirtion of 2 mM of water, the organic phase

was i solfatefl, washed with 2 m of brine, dried (MyS™4)
and concléurTL'Nat ed in vacuo. The crude substance was

chr omat ogfaphed on 4 g of 10 Si02 (elution with
MeOH DCM gradient 0-6% . The concentrated fractions

Synt@aﬁ&t@:é«pléée & amaloty ¢ Exanipke Poanisiey ﬁﬁﬁ@ﬁh@‘ﬁﬁﬂrﬁilﬁeizl

Wh d
carbfip BRI R P ETINGO- D ISTabomA (oA Perlacchaeneauanyl)-6-
|sopr@|ﬁydh8>?:i1ywo;§w3?ramﬂ‘it@i‘i zg‘ﬂPor n a r-,e d?ng]t@:?rl}%gie%ﬁeﬁq:roduct is
Obta!@h?(é withW W Fr678. 10 (cdlculatedo nmnoTMomcjctmeaswm vahad f+H)'

679.0%1 130C in a

Example 54
N-[6-(4-Chlorobenzyl)-1 -(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl}pyrazine-2-carboxamide

Structure:
o hd
N_ O cl
2
@_ L LT T
cl ©
'Y&O

N O
g

Synthesis took place in analogy to Example 22 using pyrazine-2-carbonyl chloride
and 3-amino-6-(4-chlorobenzyl)-1-(2,4-dichiorobenzenesulfonyl)-8-
isopropylhexahydropyrazino{1,2-a]pyrimidine-4,7-dione. The desired product is
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15 m crowave oven for 600 seconds, and then
concentrated in vacuo and purified by flash
chromat ography on 4 g of Si02 (elution with MeOH DCM
gradient 0-5%. 16.2 ng of white solid were obtained.
LC/MS agreed with the desjred structure. MV
(cal cul ated, nonoi sot opi 035: 626. 09 ; neasured val ue
(MPH) = 627.1. 81 Exanple 64
6- (4- Chl or obenzyl ) -1-(2, 4-di chl orobenzenesul fonyl ) - 8-
obtagmneitly MV3-X @86408(cpleuladéd-monoisotopic); measured value (M+H)™:
-yl ) hexahydr opyrazi no[ 1, 2-a] pyri m di ne- 4, 7-di one
665.8Pr ucture: cl YNOG O 0O 5 Exanpl e 64 was
synt hesi zed in anal ogy to Exanple 63 using
5-chl oropentanoyl chloride in the am.de coupling
Exampd;fJSSThe desired product is obtained with MV = 640.11

_N-lﬁ-gﬁ%q ng%-ﬁg&e& tI'|?(J)on:)%23nzgr‘?tﬂflssl.:lllirc)nyl)-8 isopro(py ED 7-
dioxcﬁjdtéh@“rbﬁgl%%{b{y bla Z]égﬁr%icﬂn A ARahrIZ AR ) - 8-

sopr opy| 2- oxoaZepan-| -

Stfuqﬁﬂyehexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one
Struct rcel YYSi oci 0~A0 15 Exanple 65 was
- nt hes zed in anal ogy to Exanple 63 using

cmegm chloride in the am de coupling step.
duct is obtained with MN= 654.12
‘f’c%l ted nonoi sot opi ¢); mneasured val ue (M+H) +:
655. 1N

O

=
|

e

Synthesis took place in analogy to Example 29e using 3-quinolinecarboxylic acid
and 3-amino-6-(4-chiorobenzyl)-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

. Example 56

1-tert-Butyl-3-[6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-

‘dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljurea

Structure:

Gt o \I'l\l/ O Ci
\%,s’iN/ENI/@/
¢ { \/go
‘l_::):o

Synthesis takes place in analogy to Example 28 starting from 3-amino-6-(4-

bh!orobenzyl)—‘{ -(2,4—dichlor_'obenzenesulfony!)-B-isopropyIhexahyd ropyrazino[1,2-
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82 Exanple 66

N-[ 6- (4- Chl or obenzyl ) -1-(5-fl uoro- 2- net hoxybenzenesul f

onyl ) - 8-i sopropyl -4, 7-

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ) acet am de

FYNOOQ /g, ONN) O N YO 5 a) Benzyl

[ 6- (4- chl or obenzyl ) - 1- (5-8 uor o- 2- met hoxybenzenesul f on

yl)-8-isopropyl -

4, 7- di oxooct ahydr opyr azi no[ 1, 2-a] pyri m di n- 3-yl ] car bam
alpyatnidindel, 7-dicriza Jherdustred pfodudtds obtaimad withfMieateage)3 HL

1% OéQ E)Raf)p Pol yner GrbH | oaded wi,th 10 bronpacetal
(calquiaigd, Mongispiopigameasuredyalye (Mybh 67886 (70. 44

mol ) of isopropylamne at 60C in a solid-phase

reactor overnight. The resin is washed four tines
Examabdh 5% t h DVBO, MeOH, DCM and diethyl ether (30 m

e85 D (B Rcamp ket oiieobetsneslony erisonmiis-4
Ao o A2 AR RIS IR o mixtur e 1 o hoat ed

at 55C fo h. The resin |s washed in analogy to the

st step, Tge Froc group is elinminated by treating
r sl 30 m of 20% pi peridine in DV

3 QU i nutes each tine, and it is then

bsloedNas escribed above. The resin is next reacted
with Dap(OH) (5.02 g, 10.92 mmol ), DIC (1.71
m, 10.92 mol) and HOBt 20 (1.47 g, 10.92 mol) in 30
m of room tenperature overni ght. Washing was

carried @ut 1n analogy to the procedure descri bed
above. 0.613 g (2.73 mmol) of
5-fl uoro- 2- met hoxybenzenesul fonyl chloride (Butt Park

SyntHelidTodkPlacd irPanalbgy to Example 56 using ethyl isocyanate. The desired
product is obtained with MW = 629.10 (calculated, monoisotopic); measured value
(M+H)*: 630.13

Example 58

‘N-[6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4, 7-

dioxococtahydropyrazino[1,2-a]pyrimidin-3-yl]cyclopropanesulfonamide

Structure:

o hd
N G Cl
£ LI LY
NN

N)s”o

of v
Synthesis takes place in analogy to Example 27 starting from 3-amino-6-(4-
chlorobenzyl)-1-(2 ,4~dichiorobenzen_e_suIfonyl.)qs-isopropylhexahyd ropyrazino[1,2-
a)pyrimidine-4,7-dione. The desired product is obtained with MW = 662.06
(calculated, monocisotopic); measured value (M+H)": 663.05. |
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(5.46 Mol ) of DIEA and 30 ml of DCM were added to
half of the resin (1.82 mmol). The reaction solution
was shaken at roomtenperature overnight. 25 The
resin was then washed as descri bed above. The resin
I's. subsequently m xed \ng h 30 M of 99% HCOOH and
shaken at room tenperaturé‘overnight. The resin 83 is
decanted of f and washed twice with 20 ml of HCOOH each
time. The-conbined filtrates are heated at 60C for 3
ExampleH#® r eacti on solution is concentrated i n vacuo,

o-(raiprasiab(F aeliiomtankr bes faw e Grproiarp pondin-1-
ylheQaﬁ?@roﬁyﬁ‘ffar‘d]q3 Zdﬁ&vyhﬁﬁdxﬁéwm ot obtained as a 5

e solid 672 18 (cal cul at ed, nonoi sot opi c);
nmeasured v (M+H)' 673.1 b)
Ani hl orobenZ)éI) 1- (5-fl uoro-2-net hoxybenzen
p!l"d

a] pyri m di ne-4, 7-di one
¢ takes~pl age i n anal ogy to Exanple 229

Sy

b ) starting from benzyl 10
[6-(4-chlgq/'pb\®12yl) 1- (5-fl uor o- 2- met hoxybenzenesul f on
yl)-8-isopjopyl -4, 7-
di oxooct@r opyr azi no[ 1, 2-a] pyri m di n- 3-yl ] car bamat e.

The desited Jproduct is obtained with MV = 538. 14
(cal cul ateéd, nonoi sotopic); neasured value (MrH)'

A migfitef SbnBX0.089 mmal) of 3-amino-6-(4-ghiorenayt 0.4

' 'dichbxwtbe}nﬁdesutﬁmmﬁyB |dom'opylhexahydropyrazmo[‘[ 2-ajpyrimidine-4,7-

dions, SERF nEsortle0 A R0 2 ahBE g (it oatd B8 g

(0.361 ﬁfﬁlbl‘? of AirRAbRRBp RS Was ﬁ@h@(ﬂbﬁfﬁ‘ B¥ftrin gﬁexaﬁ'ﬁ(gowave oven

uor o- 2- met hoxybenzenesul f onyl ) - 8-1sopr opyl r o-
at 16/ Caler @@plsez:oaqi@ylhﬁaﬁ chalings tte aibduee wah @odeemimted The

h 20. MW = 580.,,16 C t ed
resids\RHE Syubichitt & AREal hRyBrtodrainiR 2 Sef STy gty
EtOﬁ(?IDCM gradient 0-20%). The punf’ ed amine was converted into the

[ 6- (4 Chl orobenz%/I) 1-(5-fluoro-2-nmethoxybenzenesul f

hydrgﬁlylpyxdgsiago% g pht hpdesxred compound were obtained. LC/MS: (MW

cao e R RALIEL B2 gl I 02

Example 60

. 6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-3-morpholin-4-yl-

hexahydropyrazino[1,2-a]pyrimidine-4,7-dione
Structure:

: T oo a
Q¥ 3ede;
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FY i NO/ A Ox NN\ OON ~=0O Synthesis
takes place in analogy to Exanple 22 starting from
3-am no-6-(4- chlorobenzyl)-1-(5-fl
uor o- 2- net hoxybenzenesu [ fonyl )-8 5
I sopropyl hexahydropyrazi ng[ 1, 2-a] pyri m di ne-4, 7-di one.
The desired product is offfained with MV = 606. 17
(cal cul ated, nonoi sotopic); measured val ue (M+H)
607. 14 Exanple 68 10 -

149 td @-.64 nehbloddbequiy|))of P-lironidelioyl @tBem@id thono@aranstsiN f

NaHGR AUEOr BT BUred 1 8elusonafia medASoqikghersivias 5
am{r%C%f(E%ﬂj’fbgg% W%ﬁ%iEhIoFo% eﬁegjlfo@ 4= 1S, NN

Y\O esis t place 1n analogy to
130pr@pgmelxehm09ymrn0{g Z—a}pm:ﬂu@neﬁo?@-tcﬁrtb inlBml of CH3CN. The

ey BHERF R gt ) B a PG e Gt Bhiandor 120
secoﬁag ésgmgee&a@rf@md by iR WAR DEM dhdWbsh [@f?m
topic

cal cul at"ed, nonoi so measur ed val ue
NaHCOas. The organic phase was dried over MgSQ; and concentrated. The

residue was chromatographed on 12 g of SiO; (elution with MeOH/DCM, gradient

0-10%). 48 mg of the desired substance were obtained as a white solid. LC/MS

(calculated, monoisotopic MW = 628.18; measured value (M*H) = 629.1) agree

with the structure.

Example 61
6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesuifonyl)-8-isopropyl-3-(4-
methylpiperazin- 1—yl)hexahydr0pyrazmo[1 2-a]pyr|m|d|ne—4 7-dione
Structure:

. T
N O Cl
\Q\ép LT
-
& é’ N N
L
N

(?,J

50 mg of 3-amino-6-(4-chlorobenzy!)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-

hexahydropyrazino[1,2-a]pyrimidine-4,7-dione, 14.4 mg 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 ml of ethyl acetate each time. The combined organic

- phases are dried over Na,SO,, and the solvent is removed in vacuo. The residue
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621.16 85 Exanple 69
N-[ 6- (4- Chl or obenzyl ) -1-(5-fl uoro- 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:_FYYN/ C Ol -N'N/O
110 Ol O No 5 Synt hes{% takes pl ace in analogy to
Exanpl e 31 starting from 3-ani no- 6- (4-
chl orobenzyl ) - 1- (5-fl uor o- 2- met hoxybenzenesul f onyl ) - 8-
is selpacmedmyd mexemmtewxmm%’[ mszea}spwnm Watee (8.17% difuoeoacetic
product is  obtained wth MV = 634. 20

: aC‘d)(%%ﬁt%'ltfél?éQ 1°/ﬁﬁm%%@‘3%lcc§0'dhe§9@%t? 990¢ (MkH) + 10

The QeRis pIHREP Difdned vifh MM R801 - ERiouiatrdaTargRioniey
meaxmbdnmme\ﬂkﬂ@nm)z 2o
i sopropyl -4, 7-di oxooct ahydr opyr azi no[ 1, 2-a] pyri m di n-3
-ylJurea 15 Structure: FYYNOcl OOGSIN O

Example 62
31 -Benzylpiperidin-4-ylamino)-6-(4-chlorobenzyl)-1-(2,4-

dichlorobenzenesulfonyl)-8-isopropythexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure;

d \l\'l/ O Cl
e O
&

|V

115 mg (0.61 mmol) of 1-benzyl-4-piperidone and then 130 mg (4.1 mmol/g) of
{(polystyrylmethyi)trimethylammonium cyanoborohydride were added to a solution
of 100 mg (0.18 mmol) of 3-amino-6-(4-chlorcbenzyl)-1-(2,4-
dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione
in 1.2 ml of 5% HOAc/CH;CN and 3 drdps 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 resuited in 110 mg (85%) of the above

- compound in the form of a clear oil. L.C/MS (expected, monoisotopic MW = 731.19;

measured value (M'H) = 732.20)

- Example 63

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

| 1-yl)hexahydropyrazino[1 ,2-a]pyrimidine-4,7-dione
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15

N >=O N Synthesis takes place in analogy to Exanpl e

28 starting from 3-am no-6- (4-

chl orobenzyl ) - 1- (5-fl uoro- 2- met hoxybenzenesul f onyl ) - 8-

I sopropyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di one.

The desired product is 20 obtained with MV= 637.31

(cal cul at ed, nnnoisotopicﬁp nmeasur ed val ue (M-Na) +:

660. 17 86 Example 71

N-[ 6- (4- Chl or obenzyl ) -1-(5-fl uoro-2- met hoxybenzenesu
Strucfusayl ) - 8-i sopropyl -4, 7-

di oxooct ahydr opyr azi no[ 1, 2-a] pyri m di n- 3-yl ] net hanesu

f onam de tructure: FYNO/ C MNNT~-\ \/ OO0Y

Ch@mQ N 0 S Ofynthesis takes place in analogy to |
|/@2 STHETrtiff fom 3- am no- 6- (4-
chtorsebe [ )k 1- (1§ uor o- 2- net hoxybenzenesul f onyl ) - 8-

i&gpdﬁp | he’xahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one.
The desive roduct is 10 obtained wwth MN= 616.12
(cal cul at d,(%nnoisotopic); measured val ue (M+H)':

617. 14. e 72

6- (4- Chl\or pbenzyl ) - 3- di net hyl am no- 1- (5-f | uor o- 2- net ho
xybenzenesul f onyl ) - 8-

A solution of 50 mg (0.089 mmol} of 3—amiﬁo-6-(4~chlorobenzyl F1-(2,4-
dichlorobenzenesulfonyl}-8-isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-

~dione, 0.012 ml {0.107 mmol) of 4-chlorobutyryl chloride and 0.031 mi of DIEA in

2 ml of DCM was stirred at room temperature overnight. After addition of 2 mi of
water, the organic phase was isolated, washed with 2 mi of brine, dried (MgSOy)

and concentrated in vacuo. The crude substance was chromatographed on 4 g of

. Si.02 (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.CO; were added to 45 mg (0.068 mmol) of the chloro amide

intermediate dissolved in 2 ml of acetone. The mixture was heated at 130°Cin a
microwave oven for 600 seconds, and then concentrated in vacuo and purified by
flash chromatography on 4 g of SiO, (elution 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.




15

i sopropyl hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one

Structure: FYNO/ G [// NN\/ OO/N 35 ny

(0.065 mmol ) of

3-am no- 6- (4-chl orobenzyl %11 (5-fluoro-2-nmet hoxybenzen

e_

sul fonyl ) - 8-i sopr opyl hexahydr opyrazi no[ 1, 2-a] pyri m di n

e-4,7-dione were dissolved 20 in 3.5 n of MOCH
ExampletG4on of 0.1 ml of CH3COOH, 0.1 m of fornal dehyde

6-(4 V\(gliié% t}%hgmﬁe{gﬂ sc{?&}lwog)gng?n?%%%hﬁ%éém%ﬂé -(2- oxoplperidm— |

-ylmeaéﬁytﬂbbKraEhﬁa[ﬂ“%é]WﬁnMﬁeW"?—@hcﬁ@Cent rated in vacuo,

m xed of water and extracted twce wth
Strugtuse: of Et OAc each tinme. The organic phase was
i sol ated, . dried (MgSO4) and concentrated. Further
purificat |\o£/gy flash chromatography on 4 g of Si02
h I QCMe1 gradi ent 0-5% MeOH)  resul ted

he,fJa ne ne was triturated after addition
off 0. 2| L OMHCE 5 in diethyl ether. The solid
was @as times with I m of diethyl ether each

d_dried in vacuo. 16.1 ng of HCl salt of the
desired cnp%und wer e obtained- LC/Ms: MW (cal cul at ed,

noNOoi Sofop = 567.08; neasured value (MH = 567.14.
Exanpl et 73 J10
5 3-Azeti dirm- 1-yl - 6- (4 chl orobenzyl ) -1-(5-fl uoro-2-netho

o e DR anaon o Sxappln 63 ainge shiprepegiancy

chio@fle irctheramide coupliRl stép. THRAGEdrd Product is obtained with
MW = 640.11 (calculated, monoisotopic); measured value (M+H)": 641.1

10 Example 65
6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-3-(2-oxoazepan-1-
ylhexahydropyrazino[1,2-alpyrimidine-4,7-dione

Structure:

Cl _ \]/
N. O Cl
!
i NN
cr O '
LA
Cjo

15 - Example _65 was synthesized in analogy to Example 63 using 6-chlorohexanoyl
chl_oride 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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v 50 ng (0.093 mmol) of

3-am no- 6- (4-chl orobenzyl ) -1-(5-fl uoro-2- net hoxybenzen

e- 15

sul fonyl ) - 8-i sopr opyl hexahydr opyrazi no[ 1, 2-a] pyrim din

e-4,7-di one were introdug dintoa 2-5 m mcrowave

vessel and dissolved in 2 of CH3CN. 0.25 m of

NaHCO3 (I OM in water) and 0.0375 nl of

di br gnopr opane were added to this solution. The
Example 66on mi xture was heated at 180C in a Persona

] 14 ' 1 _Cr v [
N6 g hiBtdben T £ 5 oSS MRS R SHB ey b e ot ia 7-
dioxsodtahydgpyrazinoli @ralpAfhidindoliscetdingigni xt ure was then
concentrated in vacuo, mixed with 2 nl of EtOAc and
washed with 2-ml of water. The organic phase was
i gol ated, dried (MgSO4) and concentrated i n vacuo.
Pdurificatioff took place by preparative RP HPLC in
« CSON appanat us (CH3CNCi(0.1 % TFA)/H20 (0.1 % TFA),

vaidosa re &gt gl ned. LC/ VS MW (cal cul at ed,
oNop50 78.718; measured value (MPH) = 579.17.

d
opi B =
€8 Exampl 4
6-(4-Chlo obeﬂzyl )-1-(5-fl uoro-2-nmet hoxybenzenesul f ony

|)-8-isopMNopyl -3-pyrrolidin-

1-yl hexahy yrazino[ 1, 2-a] pyri rni di ne-4, 7-di one
Structure: FY NOC OS" NNNJ] i00 5 40 ng (0.074
mmol ) of

a) Behzgn|eae+-Bhibrotaizgn ob@ b io-AnidthbkydreRe SEdHIVRABEASDY-
4,7-diaonstayirenyraaipebh 3 alewimisin-3pficatharate, 2- a] pyr i m di n
SolidSphsh Gupste vere

79(3.64 mmol)‘of Tentagel HL 12 019 ( Rapp Polymer GmbH loaded with
bromoacetal linker) is heated in 26 mi of DMSO and 6 ml (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 mm'ol) 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 ml of DMF at room temperature overnight. Washing
‘was carried out in analogy fo the procedure described above. 0.613 g (2.73 mmol)
of 5-fluoro-2-methoxybenzenesulfonyl chloride (Butt Park 48/07-57), 0.95 ml

| (5.46 mmol) of DIEA and 30 ml of DCM were added to half of the resin

(1.82 mmol). 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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introduced into a 2-5 n mcrowave vessel and
dissolved in 2 mM of CH3CN. 0.2 m of NaHCO3 (1. OV
in water) and 0.036 nml of di bronobutane were added to
this 10 solution. The reaction mxture was heated at
190C in a Personal Chem y Smth Synthesizer

m crowave oven (high abs tion node with 30 seconds'’
prelimnary stirring tine) for 800 seconds. The

m xture was then concentrated in vacuo, mxed wth 1

is degpanisd off end washeddwiveowith 2A ml o HGPQlheach titiee Thegmnkined
nraR358 BT PR o < i (ARERE oo BSGPLAER i Do,
and ther e gooduritys porifedibp thidrk&tog Py (B6Ylg StRd RNt

- 0- g@wThe,concenotrat ed substance was converted into
EtOAG{RGME(gragiant HySQiadh Ay 78 @ ohihegdesiredwrpriictin ogtaineg ps a

P N +,
WhitGLOR] of WO <37 i (e IR honkBilsh rddialville auph
673.6f the desired conpound were obtained. LG/ MS: MWV
b) 3- hﬂﬁ—%&ﬂbmﬁggbgqté%gf:lffg)ré-gg‘lze'thl(?ﬁybgﬁgg#éS?J?fo\r/lgll)—%?isopropyl-
hexalﬁ &Wﬂﬁb%l%?y}iﬁﬂdihéﬁ'z%% 2- met hoxybenzenesul f ony

- 8-i"sopr opy pl peri
Synthesis tadsesiplace pyaraiogy fd ERamppy 22 g1 MetiedB Vstditngefr@® benzyl

(6T RL T Gy FeMdenrme SHioRt PR RIOP Yo~

: dioxo'i)o@éﬁyﬁj@o@yréﬂm??_,%’-éa_]pfn{rmi?in-3-y!]carbamate.

chl orobenzyl) . Jor o- 2-'met hoxybenzenesul f onyl ) - 8-
The desired product is obtained with MW = 538.14 {calculated, monoisotopic);
N I y razi no[ 1, 2-a] pyri m di ne-4, 7-di one.
mea#ﬁgﬁggg%ér@gﬁﬁfb%@ﬁﬁi s obtained wth MV = 606. 21

(cal cul ated, nonoi-sotopic); neasured val ue

, _ '+ 607. 19 '
c) N-fﬁm%hlorobenzyl)—1 -(5-fluoro-2-methoxybenzenesulfonyl)-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 —(5-ﬂu0ro-2-methoxybenzene-suifonyl)-B-isopropylhexahydro-
pyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is obtained with
MW = 580.16 (calculated, monoisotopic); measured value (M+H)": 681.13

Example 67
N-[6-(4-Chlorobenzyl)-1 -(5-ﬂuoro—2—_methoxybenzenesulfonyi )-8-isopropyi-4,7-
dioxooctahydropyrazino[1,2-ajpyrimidin-3-yiJcyclopropanecarboxamide
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Exanple 76 10
6- (4- Chl or obenzyl ) - 1- (5-f | uor o- 2- met hoxybenzenesul f ony
“1)-8-isopropyl -

nmor phol i n- 4-yl hexahydr opyr azi no[ 1, 2-a] pyri m di ne-4, 7-d

ione Structure: FYNO/ O V1 OSANN\ OOI a

Cod Synthesis takes placed#n anal ogy to Exanple 60

starting from 3-am no-6-(4- 15

chl orobenzyl ) - 1- (5-fl uor o- 2- met hoxybenzenesul f onyl ) - 8-
Strucswer opyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne- 4, 7- di one.

g The desired product is obtained with MV= 608.19

(calcul ed, nonoi sotopic); neasured val ue
9@6 Exanple 77 ci Y :tcr S NN F OO
Be .
[ )-1-(5-chl oro-2-fl uorobenzenesul f ony
8 |sopropyl 4,7- 5
dIOXO dropyrazino[ 1, 2-a] pyri m di n-3-yl ] car bamat e

Synthesis takes place in analogy to Exanple 66a) using

5- ch?&-

Synthesis takes place in analogy to Example 22 starting from 3-amino-6-(4-
chlorobenzyl)-1-(5-fluoro-2-methoxybenzenesulfonyl)-8-
isopropythexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 606.17 (calculated, monoisotopic); measured value (M+H)":

- 607.14

Example 68
N-[6-(4-Chlorobenzyl)-1-(5-flucro-2-methoxybenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcyclobutanecarboxamide

Structure:
N _.O cl
e LTI
I '
O 0
0

N
ol
Synthesis takes place in analogy to Example 30 starting from 3-amino-6-(4-
chlorobenzyl)-1-(5-flucro-2-methoxybenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-alpyrimidine-4,7-dione. The desired product is
obtained with MW = 620.19 (calculated, monoisotopic); measured value (M+H)*:
621.16
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fl uor obenzenesul fonyl chloride. The desired product is
obtained wth MV = 676.13 (cal cul ated, nobnoi sotopic);
neasured value (MtH)': 677.1 . b)
- 3- Ami no- 6- (4- chlorobenzyl) 1- (5-chl oro-2-fl uorobenzene
sul fonyl )-8- 10

|sopropylhexahydropyra2|no[1 2-a] pyri mdine-4, 7-di one
Synt hesis takes in anal ogy to Exanpl e 66b) starting

enzyl [6-(4-
Exa@ﬁﬁorobenzyl) 1- (5-chl oro- 2-fl uorobenzenesul f onyl ) - 8-

N-[6s(@pChlpydifentyl)-1-(5-fluoro-2-methoxybenzenesulfonyl)-8-isopropyl-4, 7~
di oxooct ahydr op Qiyrazmo [1, 2- a]yyrlmdln 3y) |p %

dioxqpgiahydiopytrzinGld Zalpysmidipt 3yl Ianetrﬁammafb@mmme
S“”éﬁ@é cul at ed, nonoi sotopic); neasured value (MH)' 15
FN-[6- \QAKChl or obenzyl) - 1- (5-chl or 0- 2- f | uor obenzenesul f o
yl) - G prop -4, 7-
i Bxdoctfahydrppyrazi no[ 1, 2-a] pyri mi di n-3-yl ] acet ani de.
S %ﬁm akes place in analogy to Exanple 66c)

<~ st akt g. from
3- amjno-6- (4-chl orobenzyl)-1-(5-chloro-2 20
fl uorghgnzenesul f onyl ) - 8-i sopr opyi hexahydr opyr azi no[ 1,
2- fgfefinidine 4,7-dione. The desired product is
ned with NMV— 584 11 (calculated nDn0|sotop|c)
Sfﬁﬁg red val 08 Exanp 78
yntgsig 13 'ﬁﬁlﬁﬁ?e{b ﬂalysy tqfeemlfﬁ éﬁﬁwlﬂgdm@@mm%@wﬁlfo

chlorBBEhzy3)- ll-‘-(gﬁldb%llz-@e?hd%ﬁéﬁzene

oct ahydr opyr azi no pyri msa:lfongl)yl ] cycl opr opanecar
isoprppyihekaeydropyszingg 1 2ralpyGnidine-<4c-didie. Fhe desied pﬁ:‘odth:t is

Obta@?%r"ﬁlfﬂg‘vl?ro %3@2@{%' eﬁlﬁonaoqgclbtgg}é)tr%egéured value (M+H)":

635.thl or obenzyl ) - 1- (5-chl oro- 2-fl uor obenzenesul fonyl )-8 5
I sopropyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di one.
The desired product is

Example 70

1 -tert-Butyl-3-[6-(4-chlorobenzyl)-1-(5-fluoro-2-methoxybenzenesulfonyl)-8-

isopropyl-4,7-dioxooctahydropyrazino{1 2—a]pynm1dzn -3-ylJurea
Structure:

] ~
N (o] Cl
P LT LY
/,S“'- i
()

Synthesis takes place in analogy to Example 28 starting from 3-amino-6-(4-
chlorobenzyl)-1-(5-fluoro-2-methoxybenzenesutfonyl)-8-
isopropylhexahydropyrazino[1 ,2-alpyrimidine-4,7-dione. The desired product is

-~ obtained with MW = 637.31(calculated, monoisotopic); measured value (M+Na)'":
660.17 |
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obtained with MV = 610.12 (cal cul at ed, nonoi sot opi c);
nmeasured val ue (M-H)' 611. 09 Exanple 79 10

N[ 6-(4- Chlorobenzyl) 1- (5-chl oro-2-fl uorobenzenesul fo
nyl ) - 8-i sopropyl -4, 7-di oxo-

octahydropyrazrno[l 2- a]p% i m di n- 3- yI]cycIobutanecarb
oxam de Structure: ﬁ O/~Ca 42" 01 FOO
N ~- O Synt hesi s takes place |n anal ogy to Exanple 30
starting from 3-am no-6-(4- 15

chl or obenzyl ) - 1- (5- chl or o- 2- fluorobenzenesulfonyl) 8-

E yl hexahydropyrazino[ 1, 2- a] pyri m di ne- 4, 7- di one.
"#ﬂ@%@ﬁ, red product is obtained with MNV= 624. 14

N- [E(-@a:l(lhlrbrabedzy!mﬂ5+mm@QLMbtth9§§ui@£bSﬂ&bﬁﬁ)-Gﬁi@rhbropyi 4,7-

d’O’fo{Céa]‘U&i r‘éﬁ’ﬂ”@?@g&ng@? pyriroidin-31vilgresbanesulienapide enesul f o

Strtf&'ur)e 8- i sopropyl -4, 7-di oxo-
oct ahydr opyr azi no[ 1, 2 a] pyrimdin-3-yl]cycl opentanecar

boxamde\’QZ Structure CI Y NO/ F cl 110 ~
cr

// N

N O

,,S\
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-Chlorabenzyl)-3-dimethylamino-1-(5-fluoro-2-methoxybenzenesutfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

' _N_ O Ci
S L
PN
/OO
0

AN

35 mg (0.065 mmol) of 3-amino-6-(4-chlorobenzyl)—1-(5—ﬂuoro—2-methoxyben_zene—
sulfonyf)-8-isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione were dissolved
in 3.5 ml of MeOH. Addition of 0.1 ml of CH3;CQOH, 0.1 ml of formaldehyde (37%
in water) and 0.7 ml of NaCNB-Ha (1.0M in THF) was followed by stirring at room

temperature overnight. The mixture was then concentrated in \racuo, mixed with




10

15

20

25

N cO Syht hesis takes place in analogy to Exanple 31
starting from 3-am no-6-(4-
chl orobenzyl ) - 1-(5-chl oro- 2-fl uorobenzenesul f onyl ) - 8-

5

I sopropyl hexahydr opyr azi ngt 1, 2- a] pyri m di ne-4, 7-di one.
The desired product is obtained with MW= 638. 15

(cal cul ated, nonoi sot opi ¢); neasured value (M-H)':

1 miptuehér GiEOREEE e with 1 dplf £10A eq6h lifgeo e srgajg phase

was Qi@ﬁtédn@ﬁéd ] 30)4) 8ndl EBREOMYAted. Further purification by flash
7- di oxooct ahydr opyrazi no[ 1, 2- rimdin-3-ylJurea

chromatqgrﬁpm/pnd g of SIQY; felutior wibh Me /DAMs\gradiest §-G%KdsOH)
resu@é@ﬁleﬂfer%ﬁ?%l T ;},-R nng%g){r&ur%%ds gﬁ\élt n(ﬂtlg)l'rl %Fb 2 ml of 1.0M HCI

in dmymtnbew golith was lalshed-Ltirhby Wi Yl of efdthfibé) efch time

and ﬁ@% Fb\fﬁﬂ%ﬂﬁh&omgdpfﬁ@kwbg?thg -dgsipdi anapoundiweraipbigined.
LN ST Bl o s B Ao =57 14

664. 12 Exanple 82 20
4-Chl or obenzyl ) - 1- (5- chl or o- 2- f | uor obenzenesul f onyl
Exarjlpge .Gé:h net hyl ami no- 8-

-Azéﬁd]ﬁfs?gﬁ%ﬁfgwgﬁé}%éaﬁ(@-%érc?Z%Qﬁ{ok%gﬁ%e‘éu%oﬁyl?Ee
isopropylhexahydropyrazino[1,2-alpyrimidine-4,7-dione

Structure:

e ey

N

Q

50 mg (0.093 mmol) of 3-amino-6-{4-chiorobenzyl)-1-(5-fluoro-2-methoxybenzene-
suIfor_1y|)—8—i.sopropylhe>iahydropyrazino[1 ,2-a]pyrimidine-4,7-dione were
introduced into a 2-5 ml microwave vessel and dissolved in-2 mi of CH3CN.

0.25 ml of NaHCQj3 (1.0M, in water) and 0.0375 ml of dibromopropane were added
o 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 mi of EtOAc and washed with 2 ml of water. The organic

~ phase was isolated, dried (MgS0Q4) and concentrated in vacuo. Purification took

- -place by preparative RP HPLC in GILSON apparatus (CHacN (0.1% TFA)H0O
- (0.1% TFA), gradient 5-100%). 6.9 mg of TFA salt of the desired compound were
~ obtained. LC/MS: MW (calculated monousotoplc)" 578.18; measured value
(M*H) = 579.17.
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NCaOGS NN F Y-10 N Synthesis takes place in
anal ogy to Exanple 72 starting from 3-am no- 6- (4-

chl orobenzyl ) - 1- (5-chl oro- 2-fl uorobenzenesul f onyl ) - 8-
5

I sopropyl hexahydropyr azi ngL1, 2-a] pyri m di ne-4, 7-di one.
The desired product is obtained with MW= 570. 13
(cal cul ated, nonoi sotopic); measured val ue (M+H)

571. Q9. Exanple 83 10

_ Examplgeid di n- - 6-(4-chl orobenzyl)-1-(5-chl oro-2-fl uor

- (4R AR Ly ISR mstheppeszgpay P oprag ol
1-ylistxahytropyraziho , 2-alpyaniidle-4,7-dioné NXN:J\/c O F YI-

N v Synthesis takes place in analogy to Exanple 73
Strugfufet i ng from 3- am no- 6- (4- 15

Fchlorob nzyl)-1-(5-chl oro- 2- quorobenzenesquonyI) 8-

[ sopropyl exahydropyra2| no[ 1, 2- a] pyri m di ne-4, 7-di one.

e desi r;ed o 0d obtained with MV = 582. 13
al @u no topl c); neasured value (MH)':
8 S.’Ll O SIS |

0
N

O

40 mg (0.074 mmoli) of 3-amino-6-(4-chlorobenzyl)-1-(5-flucro-2-methoxybenzene-
suifonyl)-8-isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione were
introduced into a 2-5 m! microwave vessel and dissolved in 2 mi of CHsCN. 0.2 ml

- 0f NaHCO;3 (1.0M, in water) and 0.036 ml 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
sfirring time) for 800 seconds. The mixture was then concentrated in vacuo, mixed

with 1 ml of EtOAc and washed with 1 ml of water. The organic phase was

~ isolated, dried (MgSQy) and concentrated in vacuo. Purification took place by flash

15

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 sait of the desired compound were obtained. LC/MS: MW

{calculated, monoisotopic)= 592.19; measured value (M*H) = 593.18.

Example 75
6-(4-Chiorobenzyl}-1-(5-flucro-2-methoxybenzenesulfonyl)- 8-|sopropyl -3-piperidin-
1-ylhexahydropyrazino[1 2-a]pyr|m|d|ne-4 7-dione
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15

6- (4- Chl or obenzyl ) -1-(5-chl oro-2-fl uorobenzenesul f onyl
) - 8-i sopropyl -3-pyrrolidin-1- yl hexahyd
ropyrazino[l,2-a]pyrimd ine-4,7-dione 94 Structure:
cih VNO/ O OxIlI NN N~vv FO-ko v Synthesis
takes place in analogy to gxanple 74 starting from
3-am no- 6- ( 4-

chlorobenzyl) 1- (5-chl oro- 2-fl uorobenzenesul f onyl ) - 8-

Stfucé.crgropyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di one.
rThe desired product is obtai ned wth MV= 596. 14
(cal cul ared, nonoi sotopic); measured val ue (M+H)'

-1- (5-chl oro-2-fl uorobenzenesul f onyl

~ 0 i peridin-1-
oyIChe ahydropyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one
Struc rocl NN CI ~SNN\ F Ol O U Synthesis takes

place jn anal ogy to Exanple 59 starting from
3-amfo-p-(4- 15

chl orQbenzyl ) - 1- (5-chl oro- 2- quorobenzenesquonyI) 8-
i sopr opyl hexahydr opyrazi no[ 1, 2- a] pyri m di ne- 4, 7-di one.

SyntHesisdees pfhaerinimalodysto PREMPIRSD Yakihdiém B 1hid.6- (4-
(cal cul ated, nonoi sotopic); neasured val ue ( MtH) +:
chiorobenzyl)-1-(5-fluoro-2-methoxybenzenesulfonyi)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 606.21 (calculated, monmsotoplc) measured value

(M+H)*:607.19

Example 76
6—(4-Chl0robenzyl)-1 -(5-fluoro-2-methoxybenzenesulfonyl)-8-isopropyl-3-
morpholin-4-ythexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

e .@L@”

EJ

Synthesis takes place in analogy to Example 60 starting from 3-amino-6-(4-
chlorobenzyl)-1-(5-fluoro-2-methoxybenzenesulfonyl)-8-
isopropythexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 608.19 (calculated, monoisotopic); measured value
(M+H)*:609.16
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611.15 95 Exanple 86
6- (4- Chl or obenzyl ) - 1- (5-chl oro-2-fl uor obenzenesul f onyl
) - 8-i sopropyl - 3- nor phol i n-
1-yl hexahydropyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one
Structure: G Y NOGC i@QyNN// F OO (0) Synthesis
takes place in analogy to Exarrple 60 starting from
3- am no- 6- ( 4- : '
chl orgbenzyl ) - 1-(5-chl oro- 2-fl uorobenzenesul f onyl ) - 8-
Example: Goy| hexahydr opyr azi ho[ 1, 2- a] pyri mi di ne- 4, 7- di one.
The desired product is obtained with MV= 612.14
(cal cul ated, nonoi sotopic); mneasured value (MtH) +: 10
619. 13. e 87 FYXNC NN\ C O10 N 15 a)
Lhl or o-5-11 uor obenzenesul fonyl chloride 5 g.(34.3
f 2-Uhidl 0.5 kbbroaniline were slowy added to
) |ciof 17 of concentrated hydrochloric acid
soj ut yomy angd T+-n~<ef water at 0C. The reaction
mxtrelwas|stirred at 0C for 1 hour. Addition of 2.49

g (36.1 [Yoof NaNO2 in
=0

a) Benzyl [6-(4-chlorobenzyi}-1-(5-chloro-2-flucrobenzenesulfonyl)-8-isopropyl-4,7-

~ dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate

Synthesis takes place 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-fluorobenzenesutfonyl)-8-
isopropylhexahydropyrazino{1,2-alpyrimidine-4,7-dione

Synthesis takes in analogy to Example 66b) starting from benzyl [6-(4-
chlorobenzyl)-1-(5-chloro-2-flucrobenzenesulfonyl)-8-isopropyl-4, 7-
dioxooctahydropyrazinof1,2-a]pyrimidin-3-yljcarbamate. The desired product is

. obtained with MW = 542.1 (calculated, monoisotopic); measured value (M+H)":
5431

c) N—[6-(4-Chlorobenzy|)-1-(5-chIoro-2-f|uorobenzenesu_lfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljJacetamide. Synthesis takes place in
analogy to Example 66¢) starting from 3-amino-6-(4-chlorobenzyl)-1-(5-chloro-2-
ﬂuorobenzenesuIfonyl)-8-isopropylhexahydropyrazinoﬁ 2-apyrimidine-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-Chlorobenzyl)-1-(5-chioro-2-fluorobenzenesulfonyl)-8-isopropyl-4,7-dioxo-
octahydropyrazino[1,2-a]pyrimidin-3-ylJcyclopropanecarboxamide '
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15

20 6 M of H2O was followed by stirring the m xture at
OC for 15 mnutes and then adding to a solution of
692 nmg (5.15 mol) of sul fur dioxide and, copper(I1)
chloride in 10 ml of acetic acid. The reactants were
stirred at OC for 15 m nujes and then 96 at room
tenperature for a further 15 m nutes. The reaction
m xture was extracted w th EtQAc. The organi c phase
.concentrated, dissolved in Et OAc, washed with 1 N
Stm%ﬁ@fﬁ‘coe solution, dried over MgSO4 and concentr at ed.

cl7.86 the desired sulfonyl chloride were obtained
as a yellow oil, 5 b) Benzyl .
2-42 Po “or obenzenesul f onyl ami no) - 1- { 2- (4- chl

brdpnday
E [(6’2 M- df et Hoxyet hyl )i sopr opyl car banoyl ] et hyl car banoyl }
eth bamat e Et 3N was added to a solution of 800

ngy (1N39 nmol ) of the am ne benzyl (2-
am no-4-{2- (4-ch | orophenyl)-1-[(2,2
di etﬁet hyl )i sopropyl car banoyl ] et hyl car banoyl } et hyl)
carbamate in 4 mM of DCM 10 The squonyI chl ori de
red s descri bed ahove 2.08 mmol) in
synthETEHIGH MEce Thanalpanesxammn 24 sitied feam Pogmino-b-(4-
ch!orbﬁéﬁﬂlﬁﬁl(BQ}hI&B@ E@ﬁfdeﬂﬁené%ﬁif?‘ﬁgﬂ ghas stirred at room

nﬂeraturefor our and was wth 1 N NaHCGS.
ISOPFCFmé' exafardrepyaaine] Wasa)pyiimidioe-4)8ioheaitectmsiredpradet.is

a8 RS o 2 SSRGS o

611.0%e desired substance was taken as a white solid.
LG/ MS: MG (cal cul ated, nonoi sotopic) = 769. 72;
measured value (M Na) = 791. <c) Benzyl
Exanli o(#g chl orobenzyl) - 1- (2- chl or o- 5- f | uor obenzenesul f ony
- 8-1sopropyl -4,7- d ioxoocta hyd ro pyrazino [1,2-a]
N-[6- (;yChlombdnzyl)ﬂé{S-)dh]m'a -2-flaoribenZgné sidingl) 1&'@@?@)@@97 -dibxo-
B Eﬁ( 2f‘)5 ql\/bthod B) startin rom
octahN_ y%zl 94, —aig)ynmidm -ylicyciobutanecarboxamide
Strucﬁh‘bpr ophenyl)-1-[(2, 2-di et hoxyet hyl )i sopr opy[ car banoyl
]ethyl }-3-(2-chloro-5-fluoro- benzenesul f onyl am no)

2-me nesul f onyl am nopr opi onam de. The desired
pr ogi oS ained when MW = 676. 13 (cal cul at ed,
i sdgto

neasured value (MrH)+: 677.16 d)

i sdt ;
XM 06~ (4~ chl or obenzyl ) - 1- (2- chl or o- 5-f | uor obenzene
su |)-8- 25

‘i sogropyl hexahydr opyrazi no[ 1, 2- a] py(m di ne-4, 7-di one

o0
Synthesis takes place in analogy to Example 30 sfarting from 3-amino-6-(4-
chlorobenzyl)-1-(5-chioro-2-fluorobenzenesulfonyl)-8-

isopropyihexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
-obtalned with MW = 624. 1 4 (calculated monoisotopic), measured value (M+H)":

 625.10

20

Example 80
N-{6-{4-Chlorobenzyl)-1-(5-chloro-2-fluorobenzenesulfonyl)-8-isopropyl-4,7-dioxo-
octahydropyrazino[1,2-a]pyrimidin-3-yl]cyciopentanecarboxamide
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Synt hesis takes place in analogy to Exanple 299)
(Method B) starting from benzyl
[ 6- (4-chl orobenzyl ) - 1-(2-chl oro-5-fl uorobenzenesul f ony
|')-8-isopropyl -4, 7-
di oxooct ahydr opyrazino[ 1 é-a]pyrinidin-3-y|]carbanate.
The desired product is 8 tained with MV = 542.1
(cal cul ated, nonoi sotopic); neasured value (MtH)': 30
543.10 97 e)

StruchwgBs- (4- Chl or obenzyl ) - 1- (2-chl or o- 5-f | uor obenzenesul f o

c nyl)-8-i opropyl 4, 7-

dIOXO ahydropyra2|no[1 2-a] pyrimdin-3-yl]acetam de.

aa {ace in anal ogy to Exanple 21 h)
tzrtlngfr - am no- 6- (4-
- (2-chl oro-5-fl uorobenzenesul fonyl )-8 5

F |so ro | hexahydr opyrazi no[ 1, 2- a] pyri m di ne- 4, 7- di one.
The desi?ed product is obtained with MV = 584.11

(cal Iat ed, nonoi sotopic); neasured value (MtH)'
585..19 B%anpl e 88 10
N- (4- Chl orobenzyl)-1-(2-chl oro- 5 fl uor obenzenesul fo

- 8-isopropyl -4, 7-di oxo-
Sv"th%%%*%é S e Rl L i
chlordtbeﬁ;zyt)he%ehlb&k&ﬁLmrab%nzgneanﬁb@g)tsto Exanpl e 22
t -(4-
mopr%é{ﬂ%@%ﬂ%ﬂ%éﬂf?@ Q%iwmémrer%%@ﬁ 7 Bifedasireshprodugt is

ot CaP e R Bl bn S M Lred g (B

639.12cal cul at ed, nonoi sotopic); measured val ue (M+H) +:
611.14 20 Exan'pl e 89

Example 81
1-tert-Butyl-3-[6-(4-chiorobenzyl)-1-(5-chloro-2-fluorobenzenesulfonyl)-8-isopropyl-
4,7-dioxooctahydropyrazino[1 2-a]pyrfm|d|n—3-yl]urea

@*/(I/@f

Synthesis takes place in analogy to Example 28 starting from 3-amino.-6-(4- _
chlorobenzyl)-1 -(5-chlor0-2-ﬂuorobenzenesulfgnyl)-B—

“isopropylhexahydropyrazino[1,2-alpyrimidine-4,7-dione. The desired product is.

+

obtained with MW = 641.16 (calculated, monoisotopic); measured value (M+Na)™:
664.12 |

 Example 82

20

‘ 6—(4 Chlorobenzyl)-1- (5—chloro—2-ﬂuorobenzenesulfonyl)—3—dlmethylammo-B-

1sopropylhexahydropyrazmo[1 2—-a]pynm:d1ne-4 7-dione




10

15

2

N-[ 6- (4- Chl or obenzyl )-1-(2-chl oro-5-fl uorobenzenesul fo
nyl ) -8-isopropyl -4, 7- di oxo-
oct ahydr opyr azi no[ 1, 2-a] pyri m di n- 3-yl ] cyct obut anecarb
oxam de 98 Structure: FY YNxCI SANN\ C O I
-T-1-0 N Synthesis tak%%splace in anal ogy to Exanpl e
30 starting from 3-am no-6-(4-
chl orobenzyl ) - 1- (2-chl oro-5-fl uorobenzenesul fonyl )-8 5
i sopropyl hexahydropyrazino[ 1, 2-a] pyri m di ne- 4, 7- di one.
SUU¢H€3deS|red product is obtained with MV = 624. 14
ci(cal cul nonoi sot opi ¢); neasured val ue (MH) +:
625. 14 nple 90 10
stert-B yIcﬁ-[.-(4cphlorobenzyf-l-(2-ch|oro-5-f|uoro
n;}aneu 3 .
Ys.di okooclt ahyd( opyr azi no[ 1, 2- a]pyr|n1d|n 3-ylJurea
~Stc5"u urédy” Iy N°O/ ¢l OS xN" O N >=0 N
Synt hesi s&t akes place in analogy to Exanple 28
starting fr®m 3-ani no-6-(4- 15
chlorohenzyl) 1- (2-chl oro-5-fl uorobenzenesul f onyl ) - 8-
|soprdby hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one.

syntpegp SR o8 i AbFbeY Bp FRA 22 st N sl e

chlorobenzyi)-1-(5-chloro-2-fluorobenzenesulfonyl)-8-

isopropylhexahydropyrazino[1,2-ajpyrimidine-4,7-dione. The desired product is

obtained with MW = 570.13 (calculated, monmsotopnc) measured value (M+H)":
571.09.

Example 83

3-Azetidin-1 —y{-6-(4'-chloro_benzyl)—1—(5—chloro-2—ﬂuorobenzenesulfonyi)-8—
isopropylhexahyd ropyrézino[‘l ,2-alpyrimidine-4,7-dione

Structure:

T 0 _~__C
Jede]
T P -
F O .
A
&
Synthesis takes place in analogy to Example 73 starting from 3-amino-6-{4-

chlorobenzyl)-1-(5-chloro-2-fluorobenzenesulfonyl)-8-
isopropylhexahydropyrazino{1,2-alpyrimidine-4,7-dione. The desired product is

obtained with MW = 582.13 (calculated, monoisotopic); measured value (M+H)":

583.11.

Example 84
6-(4- Chlorobenzyl)— -(5-chloro-2—ﬂuorobenzenesulfonyl) 8- |sopropyl 3-pyrrolidin-1-

ylhexahydropyrazmoﬁ 2-a]pyr|m1d|ne—4 7—d|one
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664. 15 99 Exanple 91
N-[ 6- (4- Chl or obenzyl ) -1-(2-chl oro-5-fl uorobenzenesul fo
nyl)-8-isopropyl -4, 7- di oxo-
oct ahydr opyr azi no[ 1, 2-a] pyri m di n- 3-yl ] met hanesul f onam
ide FYNOC / NNG@GN S OS5 Synthesis takes
pl ace in anal ogy to Exanple 26 starting from
3- am no- 6- ( 4-
stru&kor obenzyl) - 1- (2- chl or o- 5- f | uor obenzenesul f onyl ) - 8-
I sopr opyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di one.
CiThe desir product is obtained with MV =-620.07

cal cul ated, nonoi sotopic); neasured val ue

M) I F 10-Exafiple 92 FFEONO/ C F /O~

Y @n N O

£ Of/ N N ' .
LA

_ & |

0

Synthesis takes place in analogy to Example 74 starting from 3-amino-6-(4-

: chlorobenzyl)-1~(5—chl0rb—2—ﬂuorobenzenesu!fonyl)—8-

isopropylhexahydropyrazino[1,2-alpyrimidine-4,7-dione. The desired product is
obtained with MW = 596.14 (calculated, monoisotopic); measured value (M+H)":
597.14.

Example 85
6-(4-Chlorobenzyl)-1-(5-chloro-2-fluorobenzenesulfonyl)-8-isopropyi-3-piperidin-1-

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

Structure:

Gl Y
N 0] Ct
P L
PN :
. F O :

LA

N

S

_Synthesis takes place in analogy to Example 59 starting from 3-amino-6-(4-

chldrobenzyl)~1-(5-chloro-2-ﬂuorobenzenesuIfonyl)-S—
isopropylhexahydropyrazinof1 ,2-alpyrimidine-4,7-dione. The desired product is
obtained with MW = 610.16 (calculated, monoisotopic); measured value (M+H)":
611.15 '
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a) 2-Chloro-4-t(fluoronethoxybenzenesul fonyl chloride
15 2-Chloro-4-trifluoronmethoxyaniline was reacted to
gi ve the corresponding sul fonyl chloride by the sane
protocol as in Exanple 87a). b) Benzyl
[1-{2-(4-ch|orophenyl)-1-5g2,2-diethoxyethyl)isopropyl
car banoyl ] et hyl -
car banoyl }-2-(2-chloro-4-trifl uoronet hoxybenzenesul f on
yl am no) et'hyl ] carbanate Synthesis takes place in
Exa@mdbdﬁy to Exanpl e 87b) starting from 2-chloro-4 20

64 A B RGH a TR °hIf&&s'n?gdéﬁﬁgﬁggmmpmnn-
-Ylﬁmy@%p@%ﬁhoﬁ@%ﬁyrﬁﬁ*d#@#? 4ibkda) +: 857.0 100 c)

SfFL{CBlf€4 chl orobenzyl )-1-(2-chloro-4-trifl uoronet hoxybenz
cenesul fonyl ) - 8-
I sopr opyyt -4, 7- di oxooct ahydr opyr azi no[ 1, 2-a] pyri m di n-3
| ] carjxa be Synichesi s takes place in analogy to

agbl ¢ od B) starting from N-{2-(4-
chlroqert t-t'(2, 2- di et hoxyet hyl )i sopr opyl car banoyl
F1éth (2 chloro-4 5
trifl Onet hoxybenzenesul f onyl ani no) - 2- met hanesul f ony
| am nofpr opi onam de. The desired product is obtained
with = 742.12 (cal cul ated, nonoi sotopic); neasured

~valu H': 743.14 d)
3- Am noO- 6- (4- chl orobenzyl )-1-(2-chl oro-5-trifluoroneth

Synhexikeaares Eﬁa@:bflﬁ Anklogyto Example 60 starting from 3-amino-6-(4-
exahydr opyrazi no rimdine-4,7-dione

| Sopr o
ChiO&Qbe&ZM'gﬁe@i @hiﬂﬁkéﬁﬁpr@@@aam&ah@mg& 0. Exanpl e 299)

isop QSRR 2 RBARERG. 7-dione: The dretecpysiugs s

obtamwswittﬁ M3 682i1gqralRpIdted, monoisotopic); measured value (M+H)™:
7- di oxooct ahydr opyr azi no[ 1, 2-a] pyrimdin-3-yl]carbam

6133§e The desired product is obtained wwth MV = 608. 09
(cal cul at ed, nonoi sotopic); measured val ue (MH)"':
609. 07 15 e)

Exanpl& 87 4- Chl or obenzyl ) - 1- (2 chloro-4-trifl uoronet hoxybe
nzenesul f onyl ) - 8-
isopropyl 4, 7- di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3

F-yl] ac ide. Synthesis takes place in analogy to
Exanple 21 h) starting from 3-ani no- 6- (4-
hi mcbhl oro-4-trifluoronet hoxybenzenesul
1)+8 20
: IS/ fopyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one.
Tﬁ‘e _ ed product is
N

)zo

a) 2—ChIoro-S-ﬂudrobenzenesuIfonyI chloride

5 g (34.3 mmot) of 2-chloro-5-flucroaniline were slowly added to a solution of 17 ml
of concentrated hydrochloric acid solution and 11 mi 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) chioride

in 10 ml of acetic-acid. The reactants were stirred at 0°C for 15 minutes and then
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obtained with MW= 650.1 (cal cul ated, nonoi sotopic);
nmeasured value (MH)': 651.09 Exanple 93 25
N-[ 6- (4- Chl or obenzyl )-1-(2-chloro-4-trifl uoromethoxybe
nzenesul fonyl ) - 8-i sopropyl -
4, 7- di oxooct ahydr opyr azi 1,2-a] pyrimdin-3-yl]cyclop
ropanecar boxam de 101 St¥tucture: Y F O Ft NO C F\
Il i~ SN~ QOO 1-0 Synthesis takes place in anal ogy
to Exanple 22 starting from 3-am no- 6- (4-

at rogm T@nmﬁtwe foria furthen16rminutes.i Theumactien mixiybe nasredidcted

with EROKE) TS elaanic ahass wes, qoncentated, dissalva i EIOAC wahed

with TRENSIGSOambiwtioi deibdicvep mgﬁmsdnwbhcéwéteém Bélg of the
(cal cul at ed, nonoi sotopic),; neasured val ue

desnrgql-,suifgn@@ﬂgp@ were gbtained as a yellow oil.
t 0

b)B z&ﬁg(—ﬁ% %ﬁoﬂ#—?%ﬁéb%q%eﬁ&%uﬁghﬂé%mo) { —{é y%h%@ﬁﬁ‘eﬁ“ﬁ? -
[, 24i|éthdxye¢bpi¢ltebw¢ymﬁbmbm&tﬂaylﬁaﬂ:iamdiyl]f@tﬁy! bé{rlnht‘e/d ob

ut ane&?r boxam de, Structure: F OY Ft o i q\.N N\
EtsN was added to a solution of 800 mg (1.39 mmol) of the amine benzyl {2-
amino-1-{2-(4-chlorophenyl)-1-{(2,2-
diethoxyethyi)isopropylcarbamoyl]ethylcarbamoyl}ethyi)carbamate in 4 mi of DCM,
The sulfonyl chloride prepared as described above (476 mg, 2.08 mmol) in
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 arganic phase was dried on MgSO, 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-isopropyi-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-diethoxyethylYisopropylcarbamoylethyl}-3-(2-chloro-5-fluoro-

benzenesulfonylamino)-2-methanesulfonylaminopropionamide. The desired

product is obtained when MW = 676.13 (calculated, monoisotopic); measured
value (M+H)": 677.16

d) 3-Amino-6-(4-chlorobenzyl)-1-(2-chloro-5-fluorobenzenesulfonyl)-8-

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

Synthesis takes place in analogy to Example 29¢g) (Method B) starting from benzyl
[6-(4-chiorobenzyl)-1-(2-chloro-5-fluorobenzenesulfonyl)-8-isopropyi-4,7-
dioxooctahydropyrazino[1,2-ajpyrimidin-3-ylJcarbamate. The desired product is
bbtained with MW =542.1 (calculated, monoisotopic); measured value (M+H)":

. 543.10
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YO O Y Synthesis takes place in anal ogy to Exanple 30
starting from 3-am no-6-(4- 15

chl orobenzyl )-1-(2-chloro-4-trifl uoromet hoxybenzenesul
fonyl) - 8-

I sopropyl hexahydr opyr azi 1, 2-a] pyri m di ne-4, 7-di one.
The desired product is tained with MV = 690. 13

(cal cul ated, nonoi sotopic); neasured value (M-H)':

%91. 1% 20 Exani)l e 95 ]
e) N6 ¥(Nlagbonzd)-f d2chlomr S ilverobeprenasyifpnyinBosepma-4 1-

. | - .
d'°"685-2"|rtsgpr@@5’?4-9@?%%%1%2@@4’1{%’9188% g]zifj%'o[ 1,2-a]pyrimdin
Syntl;&ing Itakﬂsqaad@ﬁ a%ﬁiog{b ta ER%mE_Id\Q ﬂa){(sté?hinl’g@'o\fn B-hn‘ﬁnciﬂl&@-

' nt hesi s_t akes ace in analo
Ch'o"PB'é@hﬁ?%-cg@ret%ﬂWrﬁ>§yeﬂz%'r~ﬁ Vghyie-o. (4- Y
isoprlépglﬁsﬁ?wl \ Sa%%b%a%rn(){fréfﬁ]ﬁmﬂf&nﬁé-ﬁ!ﬂ&ibﬂg?’fﬁé’&é@?@& Préqitt is
obtaingd withp\iWex&iidy tit (galcwaiedo finrdisjipyic); metinsed vaid (ieH)":

e desired product is" obtained wwth MV = 707. 16 '

T
SSS'Y(gaI cul ated, nonoi sotopic); measured val ue (M:Na) +:

730. 14 Exanple 96 10
6- (4- Chl orobenzyl )-1-(2-chloro-4-trifl uoronet hoxybe

N-
Examagr&%m fonyl)-8-isopropyl - o
N-{6-{e-Crib QR 0RRA ARSI AR A h S obe Rz SRy e s 3propy S 7 b xo-
octahydropyrazino[1,2-a]pyrimidin-3-ylcyclopropanecarboxamide

Structure:

F Y
, N_ O e
L LY
7NN
cl O _
: o )

N

fo

Synthesis takes place in analogy to Example 22 starting from 3-amino-6-(4-
chlorobenzyl)-1 —(2—ch|oro-5-ﬂuorobenzenesulfonyl)-B-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 610.12 (calculated, monoisctopic); measured value (M+H)":

- 61114

Example 89
N-[6-(4-Chlorobenzyi)-1 -(2'—chloro-5-ﬂuorobenzenesuIfonyi)~8-isopropyl—4,7—ld ioxo-
octahydropyrazinof1 ,2-a]pyrimidin—3-yl]cycl'obutaneCarboxamide
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5

Structure: F FtONOC NITF/O0O~ 2,1 NC 0O N
~O O 15 Synthesis takes place in anal ogy to Exanpl e
26 starting from 3-am no- 6- (4-
chl orobenzyl )-1-(2-chloro-4-trifl uoronethoxybenzenesu
fonyl)- 8- 9
i sopropyl hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one.
The desired product is obtained with MV = 686. 07
Stry %g&lculated nonoi sot opi ¢); neasured value (MrH) ": 20
€0 103 Exanmple 97 ci | o Yoci Il SSN FOI |
FN 5 al_Benzyl
1-{2-(4 hIorophenyI) 1-[ (2, 2-di et hoxyet hyl )i sopr opyl
.

r [ )Y/

gg |y|} : hIoro 2-f1 uorobenzenesul f onyl am no) et
ar e nt hesis takes place in analogy to

Ie 7b) starting from 4-chl oro- 2-

fl uor openZenesul fonyl chloride. The desired product is
obtained with MWV = 768.22 (cal cul ated, nonoi sotopic);

meas[%fhz\%l ue (M:Na)+: 791.0

Synthesis takes place in analogy to Example 30 starting from 3-amino-6-(4-

chlorobenzyl)-1 -(2-ch|oro-5—ﬂuofobenzenesulfonyl)-8- _
is‘opropylhexahydropyrazino[1 ,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 624.14 (calculated monoisotopic); measured value (M+H)":

625.14

Example 90

1-tert-Butyl-3-{6-(4-chlorobenzyl)-1 -(2-chloro-5-fluorobenzenesulfonyl)-8-isopropyl-
4,7-dioxooctahyd ropyrazino[1,2-a]pyrimidin-3-yiJurea ' '

Structure:

Cl

!/S\N

>=0

N
Synthé's'is takes place in analogy to Example 28 starting from 3-amino-6-(4-~
chlorobenzyl)-1-(2-chloro-5-fluorobenzenesulfonyl)-8-

_asopropylhexahydropyrazzno[1 ,2-a]pyrimidine-4,7-dione. The desired product is

obtained with MW = 641.16 (calculated, monorsotoplc) measured value (M+Na)':
664.15
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10 b) Benzyl
[ 6- (4-chl orobenzyl)-1-(4-chl oro-2-fl uorobenzenesul f ony
|)-8-isopropyl-4,7-
di oxooct ahydropyrazi no[ 1, 2-a] pyri m di n- 3 yl ] car bamat e
Synt hesi s takes place in %Falogy to Exanpl e 29f)
(Method B) starting from 2-(4-
chIorophenyl)-l-[(2,2-d|ethoxyethyl)isopropylcarbannyl
%Fth }-3-(4-chloro-2 15
benzenesulfonylanino) 2- met hanesul f onyl am nopr op
-[6LR0GRL Wye: fporalkion e
N [6 6 13 ceaIE?ul a bﬁl%?r%r?glr soto r?ig)ﬁegﬁﬁé}\ gdéM\P%?%JMTd'OXO_
octabwdﬂqpyram1 Paalpyrimidin-3-yljmethanesulfonamide
g 3- Am nQ- 6- (4-chl orobenzyl ) -1-(4-chl oro-2-fl uorobenzene
squonQTﬁTS-

sopr dr opyrazino[ 1, 2-a] pyri m di ne-4, 7- di one
0 8y gs place in analogy to Exanpl e 299)
( MBt. . 3 ng from benzyl .

ci[ €-( or obenzyl ) - 1- (4-cht or o- 2- f | uor obenzenesul f ony

pyl -4, 7-

t ahydropyrazi no[ 1, 2-a] pyri m di n- 3-yl ] car bamat e.
The dessf%d product is obt ained with MW= 542.1

(cal c® “ated, nonoi sot opi c); neasured val ue (MH)~:

Syﬂtﬁﬁf% Jf?ﬁe%ﬂ@a?abeﬂﬂvsy 1q Example 8P starting fram Beapibre(t o
chlof@behz{)-H @REHM-5- ﬁuarobenzenesuifonyr%-

di oxooct ahydr opyrazi no[ 1, 2-a] pyrirm di n-3-yl ] acet am de.
isoprepithexshydropieasins| A 2ealoprimidinedy7-tiwrex Ihpidesired product is

oot D Y 520 07 Rl Bl ooniestopiok /mrasurramis - s s

(M+H)§mr1qpyl hexahydr opyrazino[ 1, 2- a] pyri m di ne- 4, 7- di one.
The desired product is obtained with MW= 584.11

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

Exarﬁyrel—g%f% 1 Exanple 98 10

Chl or obenzyl ) - 1- (4-chl oro- 2- f1 uor obenzenesul f o
nyl ) - 8- |sopropyl 4, 7-
- di oxooct ahydr opyrazi no[ 1, 2- a]pyrlnldln 3- yI]cycIopropa
8ecarboxan1 Structure: 9x:tcr'

T
'\(k\

N>-:O
a) 2-Chloro-4-frifluoromethoxybenzenesuifonyl chloride
2-Chloro-4-trifiuoromethoxyaniline was reacted to give the corresponding sulfonyl
chloride by the same protocol as in Example 87a).

b) Benzyl [1-{2-(4-chlorophenyi)-1 -{(2,2-diethoxyethyl)isopropylcarbamoyl]ethyl-
carbamoyl}-2-(2-chioro-4-triffuoromethoxybenzenesulfonylamino)ethyljcarbamate
Synthesis takes place in analogy to Example 87b) starting from 2-chioro-4-

 triflucromethoxybenzenesulfonyl chloride. The desired product is obtained with
MW = 834.21 (calculated, monoisotopic); measured value (M+Na)*: 857.0
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iIOF ~ON 1qgl=0O Synthesis takes place in analogy to
Exanpl e 29e) starting from 3-am no-6-(4 15

chl orobenzyl ) - 1- (4-chl oro- 2-fl uorobenzenesul f onyl ) - 8-
i sopr opyl hexahydr opyr azi no[ 1, 2-a] pyri m di ne-4, 7-di one.
The desired product is ta| ned with MV = 610 12

(cal cul ated, nonoi sot opi é nmeasur ed val ue (MH) +:

611. 14 20 Exarrpl e 99
N-[ 6- (4- Chl or obenzyl ) - 1- (4-chl oro- 2-f1 uor obenzenesul f o

c) Bay1y {@(4-9!)!@2@1@412-)@ 17-(2-ci;loro-4~tr|ﬂuoron:jethoxybenzenelsuIgonyl) -8-

ri in cycl obut’an
e T
SyntNeNs tEke fakck lﬁﬁﬁh%?'té Ex@kfile @bﬁ%ﬁ/}étﬁo@@@'s@:ﬂi’né Prom N-{2-(4-

startin fom 3-amn

chlomh@ﬂwﬁér&& |2)dI@ﬂmyeﬂwaﬁ@pmﬁylmbabmﬂem&t&(z-ohwo%
L e s e e e R

The Hesiredipridedt Iswﬁinéﬁtvﬁﬁi MW TPESYD]Eaalat, (Midisotopic);
625. 14 Exanpl e, 100

mea&”ﬁeé'r‘tal%fMFHﬁ [763(141 chl or obenzyl ) - 1- (4- chl or o- 2-f | uor

) 3 b R GOPHBRY S 3t hyomethaienzsnsiomire-

isopiBpylnekahydropygtazino[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-chIoro-4-triﬂuoromethokybenzenesuIfonyl)-8-isopropy!—
4,7-dioxooctahydropyrazino[1,2-alpyrimidin-3-yljcarbamate. The desired product is
obtained with MW = 608.09 (calculated, monoisotopic); measured value (M+H)":

-609.07

e) N-[6-(4-Chlorobenzyi)-1 —(2-ch|oro-4—triﬂuorometh’oxyben_zenesuIfonyl);B-
isopropyl-4,7-dioxooctahydropyrazino{1,2-a]pyrimidin-3-yiJacetamide.
Synthesis takes place in analogy to Example 21h) starting from 3-amino-6-(4-
chlorobenzyl)-1-(2-chioro-4-triflucromethoxybenzenesulfonyi)-8-
iso'propylhexahydropyrazino[1 .2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 850.1 (calculated, monoisotopic); measured value (M+H)":
651.09

Example 93
N-[6-(4-Chlorobenzyl)-1-(2-chloro-4-trifluoromethoxybenzenesulfonyl)-8-isopropyl-
4,7-dioxooctahydropyrazinof1,2-ajpyrimidin-3-yljcyclopropanecarboxamide
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i Yoa o0s~-NxkN~\/ FONO N Synthesis takes
pl ace in anal ogy to Exanple 28 starting from
3- ami no- 6- ( 4-
chl orobenzyl ) - 1- (4-chl oro- 2-fl uorobenzenesul f onyl ) - 8-
15 101
i sopropyl hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one.
The desired product is obtained with MV = 641. 16
Svué al-cul at ed, nonoi sotopic); neasured val ue (M-Na)'
414 106 Exanple 101
f obenzyl ) -1-(4-chl oro-2-fl uorobenzenesul fo

F 8-|so opyl -4, &
F di ¢® ahyd op 7i no[ 1, 2- a] pyri m di n-3-yl ] met hanesul
' onm&eJ re: Y cl 9X:XZC F O NHS O 5 o,\

)

Synf’hesﬂ?@kes pl ace in anal ogy to Exanple 26
starting frof 3-am no- 6- (4-

chl or obenzyky- 1- (4-chl or o- 2- f | uor obenzenesul f onyl ) - 8-
I sopr opydtiexahydr opyr azi no[ 1, 2- a] pyri m di ne- 4, 7- di one.
The desired product is obtained with MV = 620. 07

- Synthésik taked! Sidce TPARAISEY 8 ExhimpIB 22 WiEHinY 3R A Mhilo-6-(4-

- chlorobenzyl)-1 -{2-chloro-4-trifluoromethoxybenzenesulfonyi)-8-

isopropylhexahydropyrazino{1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 676.11 (calculated, mbnoisotopic); measured value (M+H)™:
677.13

Example 94
N-[6-(4-Chlorobenzyl)-1-{2-chioro-4-triflucromethoxybenzenesulfonyl)-8-isopropyl-
4 7-dloxooctahydropyrazmo[1 2-a)pyrimidin-3-yl]cyclobutanecarboxamide

_ Structure

£ o ' Y
F\\'/ N. O cl
£ LY
I N7 N '
CIO Iﬁ/k
1

S

Synthesis takes place in analogy to Example 30 starting from 3-amino-6-(4-

chlorobenzyl)-1-(2-chloro-4-trifluoromethoxybenzenesulfonyl)-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 95

- 1-tert-Butyl-3-[6-(4-chiorobenzyl)-1 -(2-chloro-4-trifluoromethoxybenzenesulfonyt)-
8-isopropyl-4,7-dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljurea
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F-\Li%_gbt ai ned

L Y
F*\Q\ N_ O cl
Qe Oy
ffS‘N N
cl O

10 621. 0 Exanmpl e 102
N-[ 6- (4- Chl or obenzyl ) -1-(2, 5-di net hoxybenzenesul f onyl)
-8-isopropyl -4, 7-
di oxooct ahydr opyrazi no[ 1, 2- a] pyri m di n- 3-yl ] met hanesul
fonam de 15 Structure: Ggzo S NN ~-O0\o N, -0 O
a)
2- Benzyl oxycar bonyl am no- 3- ( 2, 5- di net hoxybenzenesul f on
struthfgl no) propionic acid 20 Synthesis takes place in
analogy to Exanple 21 d) starting from 2, 5-
e di et hoxybenizfenesul fonyl chloride. The desired product
' fvth MWV = 438.46 (cal cul at ed,
£1ONOI §0t®PIT) red val ue (MtH) +: 439.1 107 b)
N- { 2F (4 ophenyl) - 1-[ (2, 2-di et hoxyet hyl )i sopropyl c
arbamoyl Jlethyl }-3-(2,5- d i net hoxybenzenesu | fonyl am
i no) - 2- mef¥ranesul f onyl a m nopropi onam de Synt hesi s
t akes pl acre>i=r(1) anal ogy to Exanple 2l1e) starting from

N .
benzyl oxm?.Lbonyl am no- 3- (2, 5- di met hoxybenzenesul f onyl
am no) propionic acid. 5 The desired product is
obtained with MW= 777.34 (cal cul ated, nonoi sot opi c);

Synipesisakes placgdn enatozmdotixample 28 adingdeomyd-amino-6-(4-
_(4-chl L kg 1= (2 -
chioigbehdy i AIERE s mtogbenzppayon B
isoputipyteaahgptinogycamine]2 | Ralpyrithidihpy, T rdichd) - TheydéSirsdogioaiuet is
Synt hes ta | ace jn anal ogy to_ Exanple 21f)
obta grwtﬁh Wr—oﬁﬁiﬂgig@@u , monoisotopic); measured value (M+Na)":

730.¢81 or ophenyl ) - 1-[ (2, 2- di et hoxyet hyl )i sopropyl car banoyl

]ethyl }-3-(2, 5-
di met hoxybenzenesul f onyl am no) - 2- met hanesul f onyl am nop
i Qpam de. The desired product is obtained with MV
Exaésg%gg(cal cul at ed, nonoi sotopic); neasured

N-{6-(4-Chlorobenzyl)-1-(2-chloro-4-trifluoromethoxybenzenesulfonyl)-8-isopropyl-
4,7-dioxooctahydropyrazino[1,2-alpyrimidin-3-yl}methanesulfonamide
Structure: '

0
N .o

Synthesis tékes place in analogy to Example 26 étarting from 3-amino-6-(4-
chlorobenzyl)-1 ‘-(2-chIgro-4-triﬂuoromethoxybenzenesulfonyl)—B-
isopropylhexahydropyrazino[1 ,2-a]pyrimidine-4,7-dione. The desired product is

‘obtained with MW = 686.07 (calculated, rhonoisotopic); measured value (M+H)":

687.0
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val ue (MrH)~: 685.38 15 d) '

3- Am no- 6- (4-chl orobenzyl ) - 1- (2, 5-di met hoxybenzenesul f
onyl ) - 8-

i sopropyl hexahydropyrazino[ 1, 2- a] pyri mi di ne-4, 7-di one
Synt hesi s takes place in ﬁnalogy to Exanpl e 219)
starting frombenzyl [6- (

chl orobenzyl ) - 1- (2, 5-di net hoxybenzenesul f onyl ) - 8-i sopr
opyl -4, 7-

Exanipbx8dct ahydr opyr azi no[ 1, 2- a] pyri mi di n- 3-yl ] car bamat e.
The desired product is 20 obtained with MV = 550
(cal cul ated, nonoi sotopic); neasured value (M-H)':
.551.15 e

'no-6-(4-ch|orobenzyl)-l-(2,5-dinethoxybenzenesulf

- 8- 0 _
oﬁyl eX3 hyd @ azino[ 1, 2-a] pyri m di ne- 4, 7- di one
Pt 5 1Ng ace in anal ogy to Exanple 26

sFar®inpg frjom 3-am no-6-(4
chl or obe 1- (2, 5- di net hoxybenzenesul f onyl ) - 8-
i sopr opylhexahydropyrazi no[ 1, 2-a] pyri m di ne- 4, 7-di one.

The desir product is obtained with MV= 628. 14

(cal cul at€d, nonoi sotopic); neasured val ue (M-H)"
629.15 30 108 Exanple 103

N-[ 6- (4- Chl or obenzyl )-1-(3-fl uorobenzenesulfonyl) 8-is

1 a) Bé}@wﬁy{z- —Ehlél'éﬁf%i’@i)ah[/(Qrzld:ethoxyethyl)lsopropy[carbamoyl]ethyl—

yrazi no r| m di n- 3-yl | met hanesul f onam
carb@ppul&ﬂuﬁzlechlg qbergemesulfqm;d;ammo)ethyl]carbamate

Synthesis takes place in analogy to Example 87b) starting from 4-chloro-2-
flucrobenzenesulfonyl chioride. The desired product is obtained with MW = 768.22

(calculated, monoisotopic); measured value (M+Na)": 791.0

b) Benzy! [6-(4-chiorobenzyl)-1-(4-chloro-2-flucrobenzenesulfonyl)-8-isopropyl-4,7-

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

s Synthesis takes place in analogy to Example 29f) (Method B) starting from N-{2-(4-

chlorophenyl}-1-[(2,2-diethoxyethyl)isopropylcarbamoyi]ethyi}-3-(4-chloro-2-
fluorobenzenesulfonylamino)-2-methanesuifonylaminopropionamide. The desired
product is-obtained with MW = 676.13 (calculated, monoisotopic); measured value

(M+H)": 677.14

c¢) 3-Amino-6-(4-chlorobenzyi)-1-(4-chioro-2-fluorobenzenesulfonyl)-8-

isopropylhexahydropyrazino[1 2-a]pyr|m1d|ne-4 7-dione

Synthesis takes place in analogy to Example 29g) (Method B) startmg from benzyl

.[6-(4-chlorobenzyl}-1 ~(4-chloro-2-flucrobenzenesulfonyl)-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

25




10

15

20

0 0 a)

2- Benzyl oxycar bonyl am no- 3- ( 3- f| uor obenzenesul f onyl am
no) propionic acid Synthesis takes place in analogy to
Exanple 21 d) starting from 3 fl uor obenzene- sul fonyl
chl oride. The desired p:rgﬂ is obtained with MV =
396.40 (cal cul ated, 10 i sotopic); neasured val ue
(I\/H—|)+ 397. 10 b)

4-Chl oro henyl) 1-[ (2, 2-di et hoxyet hyl )i sopropyl c
d) Ns{ﬁﬂé D]Cél&?rﬁyy 13(4( -Ghloro-2-fluorobenzenesulfonyl)-8-isopropyl-4,7-

d'“%#%ﬁg?i@?ﬁ%ﬁ %n%lh?{rin@%)éi}ﬁw%??anﬁ%kes place in

Synm@aisctgueé Qiaﬁémhgloé} tSE)@hﬂﬂé 2n6) SEPMPrdM 3-amino-6-(4-
benzyl oxycar bony| amino- 3- (3-'f | uor obenzenesul f onyl an no

~ chlojahesigyla-@- rd‘dw—zﬂu@romen@aﬂma&t is obtained with

1sop|l\6§/yﬁléa;<%ﬁ/y@ﬂ%%ﬁl1 %%ﬁmﬁ@é]ﬁ%—sﬁ-@%n@ The' Geatrad ep(iloduct is

obtalred(witte MWr-0580ay|(Faltulated, oncibeapr)anebévdl vald | sop

| -4, 7-di oxo-
M‘L'd):t%ﬂﬂjr opyrazino[ 1, 2-a] pyrimdin-3-yl]carbamate 20
Synt hesi s takes place in anal ogy to Exanple 21f)
starting fromN-{2-(4

- Examplo88phenyl ) - 1-[ (2, 2- di et hoxyet hyl )i sopr opyl car banoyl

N84 Eﬂ?%@%’a%ﬁégﬁr%ﬁ%ﬂﬁe;obm@pmmnfwmﬁmpz op
d.oxa&@éws}d}spyra% ﬁﬁsﬁ.mmw@b@ el Hadeeahhdw =

(‘cal cul ate noi sot opic val ue
Struc(tmaa4)+ 643 31 25 109 d)
3- Ami no- §- -chlorobenzyl) 1- (3-fl uorobenzenesul f onyl)
- 8- soprop Ihexahydro-

azi no di ne-4, 7-di one Synt hesi s takes
edn og Exanpl e 21g) starting from benzyl
) .

cfhl &OQ?M) 1- (3-fl uorobenzenesul f onyl - 8-i sopr opyl -
, 7- 5
di oxooct hydr opyrazi no[ 1, 2-a] pyri m di n- 3-yl ] car bamat e.

The desi rpgoproduct is obtained with MV = 508
(cal cu ed, nonoi sotopic); neasured val ue (MtH) +:

509. 15
engsul f onyl,)
Synﬂ‘lo’%ébgrg 3 p go ?%ﬁkélﬁ@gg‘g?ﬁé%mplé Egei S efp rheammo-g-@-
chlorobenzyl}-1-(4-chloro-2-flucrobenzenesulfonyl)-8-
isopropylhexahydropyrazino1,2-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-yfJcyclobutanecarboxamide

Structure;




10

15

10 pyrazino[ 1, 2-a] pyri m di ne-4,7-di one Synthesis takes
place in analogy to Exanple 26 starting from
3- ami no- 6- ( 4-
chl orobenzyl ) - 1-(3- quorobenzenesquonyI) 8-isopropyl h
exahydropyrazino[ 1, 2- a] pyyg m di ne-4, 7-di one. The
desired product is obtained with NMV: 586. 11
(cal cul ated, nonoi sotopic); neasured val ue (M-H) +:
587.41 15 npl e 104

ci. N[ 1- Benzerjesul f onyl - 6- (4-chl or obenzyl ) - 8-i sopr opyl -

4,

: N.__0O Cl
alt hyo[ 1, 2-a] pyri m di n- 3-yl ] net hanesul
fnag? QtTuetthee 200 NO~\V N ON OS, /"0

ay ~
2- Benzyll\g‘ﬁjﬁuar bonyl am no- 3- (benzenesul f onyl am no) pr opi
oni ¢ aci Synt hesi s takes place in anal ogy to Exanple

21 d) stapetrmg from benzenesul fonyl chloride. The
desire roduct is obtained with MV = 378.41 :
(cal cul d, 25 nonoi sot opi ¢); neasured val ue (M-H) +:
%97; ]tO 110
SyniResis. ?ﬁeftma&?d%ﬁéﬁ&ﬂgy-@ fpemple B0estadiopdrom -prbp-6¢t
|l
chloﬁ‘fbtéﬁ 1 I"?g §ﬂu00c3bej1 neﬁulfongl

enz ny am n ane u"?‘onyl am nopr opi onam

lsopnqnayﬂw@ghydhmymmmi{esz Alpydmidineah Zldigne. lThetesildeprdadudd s
rt in
obtaf LA I B2 2 (rrielated ummneiraionialompramaroyave MSH)"

-625.#42 aC| d. The desired product is obtained with MV =

717.29 (cal cul ated, nonoi sotopic); measured val ue
(M C2H60+H) +: 671.7

" Example 100

1-tert-Butyl-3-[6-(4-chiorobenzyl)-1 -(4-chloro-2-fluorobenzenesulfonyl)-8-isopropyl-
4,7-dioxooctahydropyrazino[1,2-ajpyrimidin-3-ylJurea

Structure:
o hd
N. O ci
J¢
T P
F © '
N
S=o0

+

Synthesis takes place in analogy to Example 28 starting from 3-amino-6-(4-

' chiorobenzyl}’i (4-chloro—2—ﬂuorobenzenesulfonyl) 8-
lsop.ropylhexahydropyrazmo[1 .2-alpyrimidine-4,7-dione. The desired product is

obtained with MW = 641.16 (caiculated monmsotoplc) measured value (M+Na)":
664 14
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c) Benzyl
[ 6-(4-chl orobenzyl ) - 1- (benzenesul fonyl ) -8-i sopropyl -
7- di oxooct ahydr o-
pyrazi no[ 1, 2-a] pyri m di n-3-yl]carbamate 10 Synthesis
t akes pl ace in anal ogy to Eganple 21 f) starting from
N-{2-(4-
chl orophenyl ) -1-[ (2, 2-di et hoxyet hyl )i sopr opyl car banoyl
]ethyl}-3-
ExampdeAéiesul f onyl ani no) - 2- nethanesulfonylaninopropionam

desj.r rod i S, obt ai ne
16 @S PR s B oS zehes o - Squppy . 7-
dloxéé&aﬁ ehzinof1,2-a rimidin-3-yllmeth If
3- Amg%bgym ch[ | or o]ggnzyl ylrggngigﬁggu?qaon%c}le) 8-1isopr
Strughyye: hexahydr o- pyrazino[1,2-a]pyrinidine-4,7-dione
Synt hesi es place in analogy to Exanple 21 Q)
c.. starting f ‘om benzyl [6-(4-

pr oben oenesul fonyl ) - 8-i sopropyl -4, 7-di ox
The degiTeg

,2- 20 a] pyri mdin-3-yl]carbamate.
N ot is obtained with MV = 490

(€al®ul{at efl, nonoi sot opic); measured val ue (M-H) +:

491. 10 0

3- Ami no- Q- (4-chl or obenzyl ) - 1- (benzenesul f onyl ) - 8- i sopr

opyl hexams&r 0- pyrazino[1,2-a]pyrimdine-4,7-dione 25

Synt hesi% takes place in anal ogy to Exanple 26

Syt A8 RS BoeE ST IO E ete 26 starting g gyamisedingte

chtorbbema)znqa{chlcanaﬂ-ﬂuéﬁdmeﬁkéﬁesdfoh glslne The desired
roduct is obtained wt = 56¥ cal cul at ed,

'SOP"EBHIB%%@%PEyfazlf@ébaraiawameﬂmE&one Tbe e3irgd product is
obtaiE M G297 S575ulateh manpisolBRisAmBRSPEAGIYe AR

621.@pr opyl -4, 7-d i oxooct ahyd ro-
pyrazi no[ 1 2-a] pyri mdin-3-yl] et hanesul fonam de 111
Structure: O/ \ d Q11IONF OO N

Example 102

N-[6-(4-Chlorobenzyl}-1 -(2,5-dimethoxybenzenesulfonyl)-8-isopropyl-4,7-

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

ot gQ

S—-.N

Structure:

' N-
,,S<°
(8)

a) 2—Benzylox‘ycarbonylamino-S—(Z,5-dim.ethoxybenzenesuifonylamino)propionic
acid

Synthesis takes place in analogy to Example 21d) starting from 2,5-
dimethoxybenzenesulfbnyl chioride. The desired product is obtained with

MW = 438.46 (calculated, monoisotopic); measured value (M+H)": 439.1
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- 30

| dlmetmﬁ?ﬂbﬁfené'éhuﬁoﬂﬁ%{iﬁé’) 20 hareslird

.501.1

SO O 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 fron12- fl uor obenzenesul f onyl
chl oride. The desired prgg is obtained with MV =
396.40 (cal cul ated, non ot opi c); neasured val ue
(NMFD 397. 10 b) :
4-Chl oro henyl)-l-[(2,2-diethoxyethyl)isopropylc
b) Nafﬂt{é p;cmhwy 13[(2Z:diethoxyethyl)lsopropylcarbamoy!]ethyi}-B -(2,5-

o SRR RO £ eBE A Yb RE o

SyniRésis taked plabd i BRANGy to Example 21e) starting from 2-
benzyl oxycar bonyl am no- 3- (2-1 | uorobenzenesul fonyl am no

benzybwsamnaﬂaa@na -3-{he- @@gthcwbpnmaaulfpgy!@mao)mqpmmmamd.

The N#lreg é!&dﬁ%}_&éﬂ!&ﬂeﬁé@& MEOZ??ggﬁQ§IF:UIatg§ arﬁgaglsotoplc)

mea{sa.@re(dlbaﬁljé (EMMIEZMJH)- 174Ref | uor obenzenesul fonyl ) -8-i sop

) Bmﬁi@@ﬁr@mmww 2. BrpeihaabAnZena g an i feiSepropyl-4,7-
dIOX&Y&éW r‘é@fﬁ%ﬁ_ ? zeﬂ??m’lﬂa iR RAYpiMatecanpl e 21 1)

start’ln
Syntbégis ltaiﬁisqﬂad:e) inlah4lagy tol Exbhpty i f)staitingriramN-(24panmy |

chiopphitbi-lid FatsiexsthuisBiopa Ao amAHyBTY 21 nopr op
léiﬁfr?p?@;ﬂo%ﬁﬁh%h‘e

d
(cal cul ated, nonol sotopic); nedsure
des;r@mppduct@mgb@neg with MW = 684 (calculated monoisotopic); measured

chl orobenzyl ) - 1- (2-fl uorobenzenesul fonyl)
value?’ -1 I's,igg(l’-;gg‘);]@hexahydr 0-
pyrazi no[ 1, 2-a] pyrl m di ne-4,7-dione 112 Synthesis

t akes placeln anal ogy to Exanple 21g) starting from
d) 3- /ggmg, -(feehiorobenzyl)-1 (% 5- dmethoxybenzenesuIfonyl)—8-

lSOWﬁB)QRéW@eranBfT ﬁléiﬂyt‘ﬂﬂwg-ﬂeﬁﬂlon%nyl ) - 8-1sopropyl -

Syntteksis tatet gty inppraagy e Ex3mpleR 1 gmtértmg?Sfrmlrﬂ W@ﬂ[ﬁi(ﬁ
roduct is obtained with

-. ChIOF%'EeSW% ﬂa@gtﬁ? W&W%ﬁ&g@@suﬁﬁm&)cﬁ-@@wﬂé zmm) + 5

dloxo%g% -

Pty ardtyrazinolt 2 alpymidiy SyiptATale, The desired pradusts
obtam@;l witb Mdbx 1I586xablediaied, monoisotopic); measured value (M+H)":
Ry azino[ 1, 2-a] pyri m di ne-4, 7-di one

e) 3-Amino-6-(4-chlorobenzyi)-1 -(2,'5-dimethoxybenzenesulfonyl)—S—
isopropylhexahydropyrazino[1 ,2-a]pyrimidine—4,7¥d ione

Synthesis takes place in analogy to Example 26 starting from 3-amino-6-(4-
chlorobenzyl)-1-(2,5-dimethoxybenzenesulfonyl)-8--
isopropylhexahydrOpyrazino[‘l 2-ajpyrimidine-4,7-dione. The desired product is
obtained with MW = 628.14 (balculated, monoisotopic); measured value (M+H)":

- 629.15
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Synt hesi s takes place in anal ogy to Exanple 26
starting from 3-am no-6-(4- 10
chl orobenzyl ) -1-(2-fl uorobenzenesul fonyl)-8-i sopropyl h
exahydropyrazino[1, 2- a]pyrimdine-4,7-dione. The
desired product is obtaingd with MV= 586.11
(cal cul ated, nonoi sotopic); neasured value (MtH)':
587. 12 Exanple 106 15
N[ 6-(4- Chl or obenzyl )-1-(2, 4-di fl uor obenzenesul f onyl ) -
Exa%“*%éé opyl -4, 7-
N-[644Q¢ RYA- A 1898525 = -
O R K AR e R e Rp g SR8 o
pyrazipohl,2a]pyrimidin-3-yllmethanesulfonamide
Struﬁ_}gnz_yloxycarbonylam'no-3-(2,4-dif|uorobenzenesulfonyla
ﬁ%)propionic acid Synthesis takes place in. anal ogy
to Exanple 21d) starting from 2, 4-
di fl uorobenzenesul fonyl chloride. The desired product

is obtaired with = 414. 40 (cal cul at ed,
nonoi sot\opi ©) ; sured value (MtH)': 415.10 113 b)

N-{2-( yl)-1-[(2, 2-di et hoxyet hyl )i sopropyl ¢
ba;;em 1-3-(2, 4-
gt nzenesul f onyl am no) - 2- met hanesul f onyl am nopr
F opidna ' oSynt hesi s takes place in analogy to
Exanpl e ®1le) starting from 2-

benzyl oxcar bonyl ami no- 3- (2, 4-di f1 uor obenzenesul f onyl a
m no) P@pj oni c acid. The 5 desired product is obtained
W th L 753, 27 (cal cul ated, nonoisotopic); neasured

o) 2o bR s {8y byt PRrE linyaminolprogigris a5

Synthesiptakes| place in analogy to Example 21d) starting from 3-fluorobenzene-

suofl SREE ML AR AGL 2 Bl iy YRRl o

- mondi$@bpichmbhsined dafud

Q\Alplg*: 39710, .
chl orophenyl ) -1-[ (2, 2-di et hoxyet hyl )i sopr opyl car banoyl
]ethyl}-3-(2, 4-

b) N-{2-(4-Chlorophenyi}-1-{(2,2-diethoxyethyl)isopropylcarbamoyljethyl}-3-(3-
ﬂuorobenzenesulfonylami'no)-Z-methanesuIfonylaminopropionamide
Synthesis takes place in analogy to Example 21e) starting from 2-

‘benzyloxycarbonylamino-3-(3—ﬂuorobenzenesuifonylamino)propionic acid. The

desired product is obtained with MW = 735.28 (calculated, monoisotopic);
measured value (M-C;HsO+H)": 689.8

c) Benzyl [6-(4-chlorobenzyl}-1-(3-fluorobenzenesulfonyl)-8-isopropyl-4,7-dioxo-

Voctahydropyra'zino[_‘l ,2-a]pyrimidin-3-ylJcarbamate

Synthesis takes place in analogy to Example 21{) starting from N-{2-(4-
chlorophenyl)-1-[(2,2-diethoxyethyl)isopropylcarbamoyl]ethyi}-3-(3-
ﬂuorobenzenesulfonylamino)—2—methanesu-lfonylaminoprOpionamide. The desired
product is obtained with MW = 642 (calculated, monoisotopic); measured value
(M+H)*: 643.31 - |
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di f | uor obenzenesul f onyl am no) - 2- net hanesul f onyl am nopr
opi onam de. The desired product is obtained with MV =
660 (cal cul ated, nonoi sotopic); neasured val ue

(MtH) " : 661. 32 15 d)

3- Am no- 6- (4-chl or obenzyl1) -1-(2,4-difluorobenzenesul fo

nyl) - 8- 09

[ sopropyl hexahydr opyr azi no[ 1, 2- a] pyri mi di ne- 4, 7-di one
nthesis takes place in analogy to Exanple 21g)

d) 39‘{ rano-ergd-chinobemz)- 1{S-fuarobenizeneh diunyl ))8-sopipyd exahlydro-

py’a%%ig?n%]gﬂ@ﬁﬁd@@r aszS'Fllsgp;?lerl fn gl n- 3-yl ] car bamat e.

Synffiesisdakes pthceindinalodytodOerhbiai gy smﬁlﬁ? Mﬂ\hrbé#ﬁxi [6 ~(4-
(cal cul ated, nonoi sotopic); neasured va
chiorehenzyl)- 1—@-ﬂuorobenzenesulfonyl)—B |sopropyl~4 7-

dloxaoﬁ%hg&o%yﬁa%r?ﬁl‘l o ARTAAYEN 3 GirBadiatd. YHLESIAR SR dLE s

obtairspwith yAWex 808 qealpyiatst, mﬁkbrbié’ot@bi@yrrh@h@m@a'\éﬂe gum?f
5 Synthesis takes place in anal ogy to Exanple
509. partlng from 3-am no-6-(4
chl orobenzyl ) -1-(2, 4-difl uorobenzenesul fonyl )-8-isopro
pyl hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one. The :
e) 3MB|noéi}(qecb!dmhenzgl)ob(:ﬁfm@td:bmtdmédb{fen9[)4& I%opropylhexahydro-
% ﬁ# ted,. oon |s togl c); measured value (M+H)'
Pyragihs: YIRS -&. 71dhon
Synthb£§1éﬁe§ﬁllaeé @rbﬁﬂébbbh& A8 ikl 42RBFRAR AeSMIRE XY -

8-isopro

chlor@b@naﬂw %yﬂmmWmmpﬁo@y!hﬁﬂwmmmﬂhaxshwrbnammét @
a]pyﬁ ‘%’i%%eﬂé%ise ﬂ]r ‘$e sureg product 1S obtaaned wutth\N = 58% 11

(calc&i@@@zmbﬁéiﬁéﬂfgﬁtﬂnme@&b%& val(8 (drgh)f | sgy ppenzenesul f ony
I'am no) propionic acid

Example 104
N-[1-Benzenesuifonyl-6-(4-chlorobenzyl)-8-isopropyl-4,7-
.dioxooctahydropyrazino[1 2-alpyrimidin-3-yljmethanesulfonamide

Structure:

_ \( ] Cl

a) 2-Benzyloxycarbonylamino-3-(benzenesulfonylamino)propionic acid
Synthesis takes place in analogy to Example 21d) starting from benzenesulfonyi

“chloride. The desired product is obtained with MW = 378.41 (calculated,

monoisotopic); measured value (M+H)": 397.10
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Synt hesi s takes place in anal ogy to Exanpl e 21d)
starting from 3, 4-di fl uoro- benzenesul fonyl chloride.
The desired product is obtained with MV = 414. 40
(cal cul ated, nonoi sotopic); neasured val ue (M+H) +:
415.10 10 b)
N—{2-(4-Ch|orophenyl)-l-ﬂzg,Z-diethoxyethyl)isopropylc
ar banmoyl J et hyl }-3-(3,4- d :

i fl uorobenzenesul f onyl am no) - 2- net hanesu

| f onyl am nopropi onam i de Synthesis takes place in

) N o e A 2 e Bl S B s sEbamanetysy)
(benrenesyfooygaoin)- Methamaﬁﬂfam&imledpmpwmldes obt ai ned
SynUSIS 1ARES AR QOB BORRF e YOI BB gI2-
benzlfxdarbBhaRREE 2 bentehds oty ldriRbRREPRARSRA  PRY bisifsd

i sopr opy|
pr odmtws(obtaumq/wnbmwazﬂna[za @atduigted mmdinoisdtopit; ardzmueed value

(M‘C%{%&?}tﬁﬁlgg?a meil- ?Izac(:z_i n anal ogy to Exanple 21f) -
c) Beihh%d%Q?Mﬂobeﬁz% §-4.- (Befkehdialg-sbprRipyRaY-arikBacRKY dro-
nya&mff[ﬂ@oalvﬁéﬁt@ﬁe%uﬂﬁfb?m no) - 2- et hanesul f onyl am nopr

S i fped e G P S0 LA 08 ™

chlonﬁMdrﬂ)yf)-1 @(Q]Zﬁbtﬂd:xyethyl)|sopropylcarbamoyllethy!} -3-
0- hl or gbenzyl 4-di fl uorobenzenesul fo
(ben@pﬁu@o ino)-2-methanesul onylammoprop:onamide The desired

product RP6ORHEK AR WARCL B2 7L ARlikted FhoH (5155‘90%&%( %ur%i‘\}‘é‘ﬁ)l

115 Synthesis takes place I'n aina ogy t
(M+H3t:H25(3%) from benzyl [6-(4-
chl or obenzyl ) - 1- (3, 4- dlfluorobenzenesulfonyl) 8-isopro

pyl -4, 7- _
M 0 L e e

pyrazinogt Svdlayeanjdinedol-slorspi ¢) ; neasured value (MiH)': 5

- syntil hleChince ipanglonin5ramets 319 SRrNadiUB bRRRHE It o

chlordbénzyf- 1-(benzenesu|fonyl) 8-|soprop\2fl~4 e dloxooctahydrop% azino[1,2-
i sopr opyl hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4,7-di one

alpyrisywmﬁ@arbameﬂ%éesnﬁe@ﬁmds@y i3 GbiEdiEh MW = 490

(calcu?%]t]%or 0 nzy ?E’%j ?’@E%ﬁggg(\%ggeg nlilénégu11f()onyl )-8-isopro

yI hexahydropyra2| no[ 1, 2- a]pyrimdine-4,7- di one. The

swe? product is obtained with MV = 604
e) 3-Am|n0 6-(4-chlorobenzyl)-1-(benzenesulfonyi)- 8-|sopropylhexahydro—

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

Synthesils takes place in analogy to Example 26 starting frem 3-amino-6-(4-
chlorobenzyl)-1-(benzenesulfonyi)-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-dioxooctahydro-
pyrazino[1,2-a]pyrimidin-3-yllmethanesulfonamide |
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(cal cul ated, nonoi sotopic); neasured value (M-H)':
605. 11 Exanple 108 cl | F ~rjCfj~F S 2INNTC 0O
15 a) 9H-fl uoren-9-yl et hyl
[1-[ (2, 2- di et hoxyet hyl )i sopropyl carbanoyl ]-2-(4-triflu
oro- met hyl phenyl )et hylrr]ﬂ%ilr bamat e Synt hesi s takes
pl ace in anal ogy to Exa 29a) (Method B) starting
fromN Fnoc-4-CF3-Phe-OH. The desired product is
obtained with MW= 612.28 20 (cal cul at ed,

Struettri sot opi c); measured val ue (MtNa)~: 635.28 b)
2- Am no- 3-(4-trifluoronet hyl phenyl)-N-(2, 2-di et hoxyeth
yl)-N isopropyl propi onam de Synthesis takes place in
anal ogy to anpl e 29bb{(l\/|9t hod B) starting from 9H
25 fluo - 9- yI nmet k
[1-](2, 2-di et

)i sopropyl carbanoyl ]-2-(4 116
trifluor - jet hyl ] car bamat e. The desired
odugt §§Ob i 7 with MN= 390.21 (calcul ated,
'iééot i measured value (M:Na)': 413.22 c¢)
F},ru en- -yl met hyl :
(|_2 ©bonyl am no-2-{2-(4 5
r|quoro t hyl phenyl)-1-[(2, 2-
d| et hoxyethyl ) i sopr opyl car banoyl | et hyl car banoyl } et hyl
) car bamat e thesis took place in analogy to Exanple
- 29c) (Methgfl B) starting from 2-
am no- 3- (4-trifluoronethyl phenyl)-N (2, 2-di et hoxyet hyl
a) 2-Behkylsomaelpyylamino- Qllafﬂud)ﬁyben%ﬂeé@mﬂyﬁinmbmgtoméaud

obtained with MV = 83 7 (cal cul at ed, nonoi sot opi c);

SynthesisdatesRiacs i %@alew@?xarr@%%dbgtaé@si m 2-

o O S K S AR 5 o0

(calcpllamdnarmmsotopxc) measured value (M+H)": 397 10

b) N-{Z—(4-Chlorpphenyl)-‘i -[{2,2-diethoxyethyl}isopropylcarbamoyljethyl}-3-(2-
ﬂuorobenzenesulfonylamino)—2-methaneSuIfonylaminopropionamide
Synthesis 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-CoHsO+H)": 689.7 |

c) Benzyl [6-(4-chlorobenzyl)-1-{2-flucrobenzenesulfonyl)-8-isopropyl-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)isopropylcarbamoyljethyi}-3-(2-

fluorobenzenesulfonylamino)-2-methanesulfonylaminopropionamide. The desired
product is obtained with MW = 642 (calculated, monoisotopic); measured value
(M+H)": 643.31

d) 3-Amino-6- (4-chlorobenzyl) -1~ (2—ﬂuorobenzenesutfony1)-8 |sopropy|hexahydro--

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

20

Synthesis took place in anal ogy to Exanpl e 29d)
(Method B) starting from9H 15 fl uoren-9-yl net hyl

(2- benzyl oxycar bonyl am no- 2-{2-(4-trifl uoromet hyl pheny
[)-1-

[ (2, 2-di et hoxyet hyl)isoprpgyl carbamoyl ] et hyl car banoyl }
et hyl ) carbamate. The desired product is obtained with
MAN = 610. 30 (cal cul at ed, nDn0|sotop|c) nmeasur ed

SynltEStabdS Piael in R R EXARDE %)[S(tart@gcrrcaﬁwgk IByiry
chidré@éﬁzg/l)yi g@FlQI@i’HB\Qn]ZénesulfonM) B-isopropyl-4 7.

I car banmoyl } 4-dic orob nesulfonylan1no
dlomectaﬁy}imybamam[é 239imm1mldm $<ydkar;t»|aauaie1 Thadakogy praduct is

t hod startin om be
obigiB SRR AR SOH AR R R R eAStrRq valye (M+H)'
509diset hoxyet hyI )i sopropyl car banoyl ] et hyl car banoyl } et hyl )
car bamat e. The desired 25 product is obtained with MV

818. 21 (cal cul ated, nonoi sotopie); measured val ue

e) 3%&‘? 014 HfbsetaiEF T2 Xborsbepzenesulianyit Ssoniap dhexaydro-
pyra‘zmu!il P-pisontieey 7-dione

7- di oxooct ahydr opyrazi no[ 1 r| m di n- 3-yl ] car bam

Synti\eérs t@besplﬁq@eguayadqm«torﬁmpﬁe@éﬁ ring from %@&Nﬂpaﬁ (4-

oniof g (2 PhoBhaE iR BSBRHpahycroprazine.2-

a]pydmédinesd éidigre. iTsIm)demgdctmuanbiﬁlcjmahpkiofaitrmew 582172,

by o e AR BB 5015 ©
(cal cul ated, nonoi sotopic); neasured val ue (M+H) +:

727.14 g
Exagypei106- 6- (4-trifl uoronet hyI benzyl)-1-(2, 4-di chl oroben

NG Arsuarehepzenesp - BPRIPY T one

|
d’OX&NE?Eg%"OE{%}?Z'}[?.zﬁgﬁ’?’f‘%@@?ﬁgme%mhgwm)

'S“UP%U?4 trifluoromethyl benzyl)-1- (2, 4-di chl or obenzenesu
fonyl)-8-isopropyl -4, 7-
dloxooctahydropyra2|no[1 2- a]pyr|n1d|n 3-yl ] carbamate.
. The desired ppoduct is fained with MV = 592. 09
(cal cul at ed; 6 pic); neasured val ue (M-Na)'

10 593.09 h) },

a) 2-Be'nzyloxycarbonyiami'n0—3-(2,4-diﬂuorobenzenesuifonylamino)propionic acid
Synthesis takes place in analogy to Example 21d) starting from 2,4-
difluorobenzenesulfonyl chioride. The desired product is obtained with

_ .MW = 414.40 (calculated, monoisotopic); meas_u_red value‘(.Mw“H)": 415.10
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Synt hesis takes place in analogy to Exanple 21 h)
starting from 3-am no-6-(4 15
trifluoromethyl benzyl)-1-(2, 4-di chl or obenzenesul f onyl)

- 8-
I sopropyl hexahydropyra2| qq 1, 2-a] pyri m di ne-4, 7-di one.
The desired product is ained wth MV = 634 10

(cal cul at ed, nonoi sot opi c) neasured val ue (M-H)'
5.1
b) Nsé[(:‘r %X%QBDYHB&Q@H&WPFWOPWpylcarbamoyi]ethyl}-S (2,4-
|
snicdyssema yPglngl PR Pah g o am RS i o

Synthegis tgkdcplalce pn apaiogydo fixeanpid @ 180 starting @om 2- Y t7 [ F
nt hesi s t akes

110 F N N 1 |
vendylolgiporylaminns-& 4 P b e BV IPEoRatic acid. The

'-desir*egiﬁrbaeéﬂﬁ%‘b'?éﬁh% QatH Ml =32 P Sk aarke ﬂ?c?r{b‘?s?dtbﬁﬁi‘,y' )

meaé@regr\@bm (>GutteHdlyr 827.0[ 1, 2- a] pyri ni di ne- 4, 7- di one.
T i r.ed d t d th, MNV.=_G6 O

o) B BEr TR sl S g R A G PV B S Sapov-4 2-

leX(ﬁﬁi&Hﬁ&l!’&ﬁmlfﬁ 112%]pyrim|dm—3-yl]carbamate

N-[1 - Di chI or obenzenesul Tonyl )-8-i sopropyl -4, 7-di o
Syntgﬁigtqkﬁs place in analogy to Example 21f) starting from N- {2—(4- :

ot EHIBTE I R IR R ey S

difluorobenzenesuifonylamino)- Z-methanesuIfonylaminopropionamide The
desired product is obtained with MW = 660 (calculated, mononsotoplc) measured
value (M+H)": 661.32

d) 3-Amino-6-(4-chlorobenzyl)-1-(2,4-difluorobenzenesulfonyl)-8-

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

Synthesis takes place in analogy to Example 21g) starting from benzyl {6-(4-

chlorobenzyl)-1-(2,4-difluorobenzenesulfonyl}-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yllcarbamate. The desired product is

obtained with MW = 526 (caiculated, monoisotopic); measured value (M+H)":

.527.10.

e) 3-Amino-6-(4-chlorobenzyl)-1 -(2,4-difluorobenzenesulfonyl)-8-

. isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dicne

Synthesis takes place in analogy to Example 26 starting from 3-amino-6-(4-
chlorobenzyl}-1-(2,4-difluorobenzenesuifonyl )-8-isopropylhexahydropyrazin'oﬁ ,'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-difluorobenzenesulfonyl)-8-isopropyl-4,7-

dioxooctahydropyrazino|1 ,_2-a]pyrimidin-S—yI]methanesulfonamide



10
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20

25

F G OSANN\ Qj, C NEf'=0O Synthesis takes pl ace
in anal ogy to Exanple 30 starting from 3-am no- 6- (4-
trifluoromethyl benzyl)-1-(2, 4-di chl or obenzenesul f onyl)
- 8-
I sopropyl hexahydr opyr azi ngil, 2- a] pyri m di ne- 4, 7- di one.
The desired product is 15 obtained with MW= 674. 13
(cal cul ated, nonoi sotopic); neasured value (M-H)':
675. 15 Exanple 111
N-[1- (2, 4-Di chl orobenzenesul fonyl ) -8-isopropyl -4, 7-di o
Strugioré- (4- 20 o
trifluoronethyl benzyl)octahydropyrazi no[1, 2-a] pyrimd
n-3- yljcycl ope ntanecarboxam de 119 Structure: C Y
NOF "SSNNOC 0 '"¥Y-10 N O Synthesis takes place in
anal ogy t8 e ZI" starting from 3-am no-6-(4-
trifluorongty ' )-1-(2, 4-di chl orobenzenesul f onyl)
5 _
}rd%yl exatydr opyrazi no[ 1, 2- a] pyri m di ne- 4, 7-di one.

Y §s1'N ed“product is obtained with MV = 688. 15
F (cal cul aQ?,)ﬁmnoi sotopic); neasured val ue (MtH) +:
689. 16

a) 2-Benzyloxycarbonylamino-3-(3,4-difluorobenzenesulfonylamino)propionic acid

Synthesis takes place in analogy to Example 21d) starting from 3,4-difluoro-

_bénzen.es.uifonyf chioride. The desired product is obtained with MW = 414.40
~{calculated, monoisotopic); measured value (M+H)": 415.10

b) N-{2-(4-Chlerophenyi)-1 -[(2,2-diethoxyethyt)isopropylcarbamoyl]ethyl}-3-(3,4-
difiuorobenzenesulfonylamino)-2-methanesulfonylarminopropionamide

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-Cots0+H)": 707.7 '

¢) Benzyl [6-(4-chlorobenzyl)-1—(3,4-diﬂuorobenzenesulfonyl)»8—iso.pfopyl~4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJcarbamate |

Synthesis takes place in analogy to Example 21f) starting from N-{2-(4-
chlorophenyl)-1-[(2,2-diethoxyethyl)isopropylcarbamoyljethyi}-3-(3,4-
diflucrobenzenesulfonylamino)-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-

isopropylthexahydropyrazino[1,2-a]pyrimidine-4,7-dione
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Exanple 112 10

N-[l-(2,4-Di chl orobenzenesul fonyl)-8-isopropyl-4,7-dio
X0- 6- (4-

trifluoronethyl benzyl)octahydropyrazi no[ 1, 2-a] pyrim di
n-3-yl ] pyrrolidine-2- car1qlg\lxarri de Structure: C Y OF
\' 1 i0 SF ANNC Y-10 CN(~=0O Synt hesi s t akes

pl ace in analogy to Exanple 40 starting from

SyntfipSh BFetakse a0t bawP ToGmPIe 2187 Sridg from benzy! (6-(4-

i L ' - L ch Ae- 4, 7-di one.
o ey D B b 0 15 |
dioxgeciabydrapeazinoadharajpyamidin-3-yiicasmradte Ahesdddited) product is

10 Q I 1 . . '
obtaEddit,My? 5 s Bfindabin mancisatgpis aneased yplus M s
: -6- (4-
527.?% fl l(JOI‘ onet hyl benzyl ) oct ahydr opyrazi no[ 1, 2-a] pyri m di
n- 3-yl]-4- dinethyl am nobenzam de 5 Structure: C O

e) 3-AmitB-(4%ctloldbenzyl)- 1-(3 4-difluorobenzenesulfonyl)-8-

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

Synthesis takes place in analogy to Example 26 starti'ng from 3-amino-6-(4-
chlorobenzyl)-1-(3,4-difluorobenzenesulfonyl)-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
cl ' hd T e
N._O
Jedsg
PN
a o S
LA
N

=0
a) 9H-fluoren-9-yimethyl [1-{(2,2-diethoxyethyl)isopropylcarbamoyl]-2-(4-trifluoro-
methylpheny{)ethyl]carbamate
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

-(ca_lcutated,_monoisotopic); measured value (M+Na)": 635.28

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

Synthesis takes place in analogy to Exampile 29b) (Method B) starti,ng ffom 9H-
fluoren-8-yimethyl [1-{(2,2-diethoxyethyl)isopropylcarbamoyl]-2-(4-
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Cl OO OXC ~N Synthesis takes place in analogy to
Exanpl e 25 starting from 3-am no-6-(4-

trifluoronethyl benzyl)-1-(2,4-d ichl orobenzenesu

| fonyl) - 8-

i sopr opyl hexahydropyrazi najgl, 2- a] pyri m di ne- 4, 7- di one.
The desired product is 10 obtained with MV = 739 16
(cal cul ated, nonoi sotopic); neasured value (M-H)':

wifiotpfy BB SACamate The deviaemdust Famined it
MWr-0890.24,(¢aidLiRsd, indrbitstobldaneasdiad value (M+Na) 413 22

net hyl benzyl ) oct'ahydr opyr azi no[ 1, 2- a] pyri ni di n-3-ylJu
ea Structure: cl 10F SNNC OO N >=0 N

©) IRHIGRNE A @m@%&@%gm&%,ﬁﬁﬂm_e 28

star rom

tnﬂubrmﬁéthﬁyrmth fe2zyl ) (2 4-d
i chl or gbenzenesul f ony

d'eth%ﬁﬁwgaqpémﬂwbaﬂwagmy&{aib@nay%@mvlr)wbﬁ@aAe 7- di one.

SyifESI85k b SRy B g2 Pl £, M o'

amirg9a- (48rdfﬁxzmpie&hﬂlﬂuﬁer@1)- ~(2,2-diethoxyethyl)-N-isopropylpropionamide.
Di, chl or pbenzen

ul f | -4, 7-dj
- The 8[3!66{5 Efoduct is obtained w1th E/RN 8@5 3)1 (gallcalg?egdo ICr)’?'nlonmsotoplI ?
measured value (M+Na)": 855.0

~d} Benzyl (2-amino-1-{2-(4-trifluoromethylphenyl)-1-{(2,2-

diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyl}ethyl)carbamate

~ Synthesis took place in analogy to Example 29d) (Method B) starting from 9H-

fluoren-9-ylmethyl (2-benzyloxycarbonyiamino-2-{2-(4-triﬂuoromethylphényl)—1 -

{(2,2-diethoxyethyl)isopropylcarbamoyljethylcarbamoyflethyl)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-dichlorobenzenesulfonylamino)ethyijcarbamate

Synthesis took place in analogy to Example 29¢e) (Method B) starting from benzyl
(2-amino-1-{2-(4-trifluoromethyiphenyl)-1-[(2,2- |
diethoxyethyl)isopropylcarbamoyliethylcarbamoyl}ethyllcarbamate. The desired
product is obtained with MW = 818.21 (calculated, monoisotdpic‘:); measured value
(M+Na)': 841.2.

f) Benzyl [6-{4-trifluoromethylbenzyl)-1-(2,4-dichlorobenzenesulfony!}-8-isopropyl-
4,7-dioxcoctahydropyrazino[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}isopropylcarbamoyllethylcarbamoyi}-2-(2,4-
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20

trifluoronethyl benzyl)octahydropyrazino[1, 2-a] pyrim di
n- 3-yl ] met hanesul fonam de Structure: al ONOF SN
NF C ONSO O Synthesis takes place in anal ogy
to Exanple 26 starting from 3-am no-6-(4- 10
trifIuoronethylbenzyl)-1393,4-dichlorobenzenesulfonyl)
- 8-
i sopr opyl hexahydr opyrazi no[ 1, 2- a] pyri m di ne- 4, 7-di one.
. The desired product is obtained with MW= 670.07 ]
dichlogehenzesesuifomtaipinsoetbyllegrbamade ul heidesiratbpradus) is: obtained

vit 0920252 PP Roumss P s 7 4
LR L L]
isopfophiHxehy&oByrd¥iholF,2-2fdyrimidine-4,7-dione

Synthesis took place in analogy to Example 29¢g) (Method B) starting from benzyl
[6-(4-triflucromethylbenzyl)-1-(2,4-dichiorobenzenesulfonyl}-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate. The desired product is
obtained with MW = 592.09 (calculated, monoisotopic), measured value (M+Na)":

593.09

h} N-[6-(4-Trifluoromethyibenzyl}-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-

- dioxooctahydropyrazino([1,2-a]pyrimidin-3-yllacetamide -

Synthesis takes place in analogy to Example 21h) starting from 3-amino-6-(4-
trifluoromethytbenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desiréd-product is
obtained with MW = 634.10 (calculated, monoisotopic); measured value (M+H)":
635.12

Example 109

-N-[1-(2,4—Dichlorobenzenesulfonyl)-8-isopropy|‘-4,7-dioxo-6-(4-
~ trifluoromethylbenzyljoctahydropyrazino{1,2-a]pyrimidin-3-

yileyclopropanecarboxamide

- Structure:

- Y.
e edsy
,,OJ: F
NN |
_ ca o
_ ‘\]/go

25

N

fo
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Synt hesi s takes place in anal ogy to Exanple 27
starting from 3-am no-6-(4-
trifluoromethyl benzyl)-1-(2, 4-di chl or obenzenesul f onyl)
-8 122
|sopropylhexahydropyra2|nq{1 2-a] pyri m di ne-4, 7-di one.
The desired product is obt&i ned with Mw= 696 09
(cal cul ated, nonoi sotopic); neasured value (M-H)'
697.0 5 Exanple 117

Synihgsts tkBs b nherategetuEkample) 23 sthirtied fmh'a3~am|no-6-(4—

t”ﬂLeréao ﬁ’i%@éﬁ)ﬂg{ Eﬁ/&%g ‘£{4 '%Eﬂlgflngoéﬁ?@h%)tﬁ ne-4, 7- di one
lsop%wlﬁékﬁtﬁfdrc'fpyr@hn%l 2a n;an ﬁ*lé\l;-ﬁ"'fqh:oge(%'h% %y d product is

Synt hesi s takes anal ogy’ to Exa
Obt@ﬂ%d withdivy 51668- ‘&ﬂqah}tﬂ&ated monoisotopic); measured value (M+H)":
661t1(3ﬂ uor onet hyl benzyl ) - 1- (2, 4- di chl or obenzenesul fonyl ) - -
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= 620.12

(cal cul ated, nonoi sotopic); neasured val ue (M-H) +:
Exagpledd015 Exanpl e 118

NI Bidbbitbds rbnn RBLRISRIIAEISaU (pny!)-8- i s0P

tnﬂmrmrhbumhsmr)gd:tbhpdmbyimm{yQr-a]@)ynﬁﬂdmc&—l 2-a] pyrimdi
? Q Structure: ONF
yl]cyc obutanecar oxamide

Structure:
o \[/ F ]
N. O
Qgp x f\/@/i
L N7 N
ci O
S

N
1
Synthesis takes place in analogy to Exampte 30 starting from 3-amino-6-(4-
trtﬂuoromethylbenzyl) 1-{2,4-dichlorobenzenesulfonyl)- 8-

:lsopropylhexahydropyrazmo[1 ,2-a]pyrimidine-4,7- dlone 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-
traﬂuoromethyibenzyl)octahydropyrazmo[1 2—a]pynm|d1n—3—
yl]cyc!opentanecarboxamlde




10

OF 1 T1 F iSSNNOQ V 20 Synthesis takes place in
anal ogy to Exanple 73 starting from 3-am no- 6- (4-
trifluoromethyl benzyl)-1-(2, 4-di chl or obenzenesul f onyl)
-8 123
isopropylhexahydropyrazi33%1,2-a]pyrinidine-4,7-dione.
The desired product is ained wth MV= 632.12
(cal cul ated, nonoi sotopic); measured value (MH)":
633.0 5 Exanple 119

Strugtues 4- Di chl or obenzenesul f onyl ) - 8-i sopropyl - 3- pyrro
idin-1-yi-6-(4-trifluoronethyl -

)enzyl ) héxahydr opyr i:;xzi nol[ 1, 2-a] pyri m di ne-4, 7-di one
ugt urls ONO/ F \ii l FSNN C 0O
W IR Syvint blesi kés place in anal.ogy to Exanple 74
3t af t Y nghfrom 3- am no- 6- (4-
trifl ovget hyl benzyl ) - 1- (2, 4- di chl or obenzenesul f onyl)
- 8- N _
| sopr opyeexahydr opyr azi no[ 1, 2- a] pyri m di ne- 4, 7-di one.
The i red product is obtained with MV = 646. 14
(cal cut"at ed, nonoi sotopic); neasured value (M-H)':
Syntl%'gis %ﬁ(e%splgég EPPL%%&? to Example 31 starting from 3-amino-6-(4-

trifluoromethylbenzyl)-1-(2,4-dichlorobenzenesuifonyl)-8-

iSopropyIhexahydropyrazinoﬁ ,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 688.15 (calculated, monoisotopic); measured value (M+H)":

. 689.16

| Examp!e 112

N-[1-(2,4-Dichlorobenzenesulfonyl)-8-isopropyl-4,7-dioxo-6-(4-

, triﬂuoromethylbenzyi)bctahydropyrazino[‘i ,2-a]pyrimidin-3-yljpyrrolidine-2-

carboxamide
Structure:

- hd v
N QO
- &l F
_ cl O N N_
- 'YL\O-

15

N

s

* Synthesis takes place in analogy to Example 40 starting from 3-amino-6-(4-

trifluoromethylbenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-

‘ i_sopropylhexahydropyrazinp[1 ,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW =689.15 (calculated, monoisotopic); measured value (M+H)":

690.10.




(2,4-D chl orobenzenesul fonyl ) - 8-1 sopr opyl - 3- pi peri di
-1-yi-6-(4-trifluoronethyl -
nzyl ) hexahydropyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one
ructure: C Fo/ YFF \ 1 ,0r If "P-2-41N N\
O 0 20 Synthesis t pl ace in analogy to
anple 59 starting from 3=am no- 6- (4-
trifluoromethyl benzyl)-1-(2, 4-di chl or obenzenesul f onyl)
-8 124
Exapydgrddy| hexahydr opyr azi no[ 1, 2- a] pyri ni di ne- 4, 7- di one.

T 660. 16
N1 S Db B B A LT e
tnﬂLﬁ)ﬁdméﬂlﬁ)@zgnpbtehgtdlbpyrazmo[1 2~a]pgrsmudm-3—yl]-4—

- Di chl or obenzenesul f onyl) [ sopropyl 3- nor phol |

d'mﬂhxéynm@ benzarmidel uor onet hyl -
Struy ﬁ_{,léyl ) hexahydropyra2| no[ 1, 2-a] pyrl m di ne- 4, 7- di one

1
n-1-y
benzy
Struc
a o
Exanp

tructure cl / Yo, F SNN\ C 0 (0)
Rev. NLL@*
N

d:o
~n

\

~ Synthesis takes place in analogy to Example 25 starting from 3-amino-6-(4-
trifluoromethylbenzyl)-1-(2,4-dichiorobenzenesulfonyl)-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-dichlorobenzenesuifonyl )-8-isopropyl-4,7-dioxo-6-(4-trifluoro-
| methylbenzyl)octahydropyrazino[1,2-a]pyrimidin-3-ylJurea

Structure:
. F
o hd i
N_ O _
SAL LTI
NN
c O
0
N
=0

: ><N
‘Synthesis takes place in analogy to Example 28 starting from 3-amino-6-(4-

 trifluoromethylbenzyl)-1-(2,4-dichforobenzenesulfonyl)-8- |
isopropylhexahydropyrazino[1,2-ajpyrimidine-4,7-dione. The desired product is
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- 20

10 Synthesis takes place in analogy to Exanple 60

starting from 3-am no-6-(4-

trifluoromethyl benzyl)-1-(2, 4-di chl or obenzenesul f onyl)

- 8-

I sopropyl hexahydr opyr azi 3%1 2-a] pyri m di ne-4, 7-di one.

The desired product is ained wth MV = 662.13

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

663.07 15 Exanple 122 ¢l Y S'N~N1C C 0O N
obtaiged with MWFF 681 d6- (@alcuiededhymonoisotopic); measured value (M+H)":
692 # [ (2, 2-di et hoxyet hyl )i sopropyl car banoyl ] - 2- ( 3-

'é | orophenyl )ethyl]carbamate 125 Synthesis takes

pl ace in analogy to Exanple 29a) (Method B) starting

from N Fnoc-3-0 -Phe-OH. The desired product is
Exagipleill®d with MW= 578.25 (cal cul ated, npnoi sotopic);

7 .
N‘“W@‘%’@%ﬁ%‘%ﬁpﬁﬂ%H%‘%’ﬁgo(pg"‘g)7df“8€‘ﬂ'&& St hyl ) - N-i so
trifl i
i utbgcﬂ*ﬁg?&ng!g@fmb) ?gﬁ/dbrto olfcéiizgiﬁi ?aél?l?ﬁgllc???fnﬂgm@th@ﬁ@b@lﬁjhamade
StrugiuRyr en- 9- yI net hyl
[ 1-] (2, 2=di et hoxyet hyl )i sopropyl car banoyl ] - 2- ( 3-
chl or ophe ) et hyI ] car bamat e. The desired product is

(@]
ed .19 (cal cul ated, nobnoi sotopic);
_, e;}C\Zf\l ue )F 379.18 10 c)
Ig/tru yl
(%’ benzyl car bonyl am no- 2- { 2- (3 chl orophenyl ) - 1-

[(2,2-d JetRoxyet hyl
)i sopr op’yl car banoyl ] et hyl car banoyl } et hyl )car bamate
Synt hesigs® { ook place in analogy to Exanple 29c)
(Method B) starting from 2-

Syntam‘.ledalﬁes{ placs i aaalmgwb Extintple 260kt aitingyeh Bydmidd-6gapr

I ona The
trlﬂuon%mé)tLy enzylsn1 -2, 4—d|ch!or0benzenesulfonyl)—S—
lsopropylhexahydropyraZIno[1 ,2-alpyrimidine-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-

trifluoromethylbenzyl)octahydropyrazino[1,2-ajpyrimidin-3-

yllcyclopropanecarboxamide

Structure;

F
- hd p
N O
QJ’II/@)(F
N7 TN

o)

0~ i>
Syntheéis takes place in analogy fo Example 27 starting from 3-amino-6-(4-
trifluoromethylbenzyl)-1-(2,4-dichiorobenzenesulfonyl)-8-
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15 desired product is obtained wwth MV = 798. 34

(cal cul ated, nonoisotopic); neasured value (M-H) +.
799. 35 d) Benzyl

(2-am no-1-{2-(3-chl orophenyl)-1-[(2, 2-

di et hoxyet hyl )i sopr opyl cqggarmyl ] et hyl car banoyl } et hyl
)carbamate 20 Synthesis t00k place in analogy to
Exanpl e 29d) (I\/Et hod B) starting from9H
fluoren-9-y

ISOPf@@m@P@DYQfW&%?ﬁH&{W?a@&DMﬂﬂW199-4( Gdigneor bptearyey-progdyd is

obtaffd with MY = £96.08 (oalguiated mancieqtopie) mapRured elus (TS0
697.0arbamate. The desired product is obtained W|th MV =
576.27 (cal cul ated, nonoi sotopic); measured val ue
(MH) ' 577.22 25 e) Benzyl
3-chl orophenyl ) -1-[ (2, 2-di et hoxyet hyl )i sopr opyl
Exa&éﬁ%i‘% | ] ethyl- carbanoyl}-2-(2,4-d
1-(2, AdIIbblnoddmnmnesullfdrqmyB«ailmemy]e&nim;oLa saphepyhte(4Syifitubesnethyl-

b e”Zé’ﬁg?’f&wg’?‘?ﬁ’%ﬁﬁ?@gﬁ@%)yrimJE:anerIR'7%{%22) (Method B)

Strudtdredm no- 1- (2- (3-chl orophenyl ) - 1-[ (2, 2- di et hoxyet hyl )
sopr opyl car banoyl ] et hyl - 30

car banoy| }*ei,hyl )car ba e.. The desired product is
bt = 789F (cal cul at ed, nonoi sot opi c);

. = 785.18 126 f) Benzyl
I LEZob:nzy (2F4 di chl or obenzenesul f onyl ) - 8-

i ‘ODW PMr- ANT-

dfbxBoc ahydropyrazino[ 1, 2-a] pyri m di n-3-yl ] carbamat e

Synt hesi ook place in anal ogy to Exanple 29f)

(Met hod starting fron1benzy|

[1-{2- (3’ch+orophenyl) 1-[(2, 2-di et hoxyet hyl )i sopr opyl

syntflio IR dE S HLASURALEY Eafwled 7 sfarting foos PrmiEPE-(ime

,trlﬂudi@ﬁdtl%ﬂb@lﬁtéﬂ’)-“ﬂ&l&dacﬁbﬁﬁbéﬂén@bhh’o%& 692. 10

cal cul at nmonoi sot opi ¢); _nmeasured val ue (M+H) +

‘lsoprggghggal'@dropyrazmon 2-a]pyr|m|d|ne-4 7-dione. The desired product is

obtalﬁetﬁ\m @%9\7 (-%éii"’u % é‘%&ﬂ%@J rﬂor‘cﬁscﬁog c?, %8&5&988 %r%ﬂ?esh\hiﬁ)“:

I'sopropyl
621.03/dr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one Synthesis
took place in analogy to Exanple 29g) (Method B)
starting from benzyl
Exan[lﬁfe(‘?‘fgzhl or obenzyl)-1-(2, 4-di chl orobenzenesul fonyl) - 8-
i'sopropyl -4, 7-
3-Azetidind eyit‘la@difdm}doamem[aﬂ:eﬁilﬁ:]rwy)m—moqupyk-byqzﬂ- car bamat e.

tnﬁuoromeﬂ'\ tljér%%/l exahyéropyrazmo[‘l ,2-a]pyrimidine-4,7-dione

Structure:

o Y
\gj N_ O —F
/IO/I:I/‘Q)(F
FINTN
cl O

o)
N

<

Synthesis takes place in analogy to Example 73 starting from 3-amino-6-{4-

trifluoromethylbenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-
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obtained with MWV = 558.07 (cal cul ated, nonoi sotopic);
nmeasured val ue (MtH)+: 15 559. 07 h)

N-[ 6- ( 3-chl or obenzyl ) - 1- (2, 4-di chl orobenzenesul fonyl ) -
8-isopropyl -4, 7-

dloxooctahydropyra2|no[1 é a] pyrimdin-3-yl]acetam de
Synt hesi s takes pl ace |n1 %alogy to Exanple 21 h)
starting from 3-am no-6-(3 20

chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) - 8-i sopro

isoplmplylﬁexahydmppm[h,@falpgﬁmbjiwmmnhineeThe Hedired erodueg is

*oaf BRSNS 4RI ol M 200,02, o (e

633.601. 07 Exanple 123 25
N-[ 6- (.3- Chl or obenzyl ) - 1- (2, 4- di chl or obenzenesul f onyl ) -
8-isopropyl -4, 7-

[ t ahydropyrazi no[ 1, 2-a] pyri m di n-3-yl ] cycl opr opa
Exa'ﬁé@%ﬁ)@%xam de 127 Structure: Yo cIl SNNJ C OO
1-(2, Mﬁtnlbhﬁienﬁehak@lsorm)a@%dpm@;w—ﬁwolm-m@dz;etrmaoromethyl-

starting from 3-am no- 6-
benzyhhexaipekonrzinol b2-alpyrnidineobérdienesul f onyl ) - 8-i sopr o
Strucgmlehexahydropyram no[ 1, 2- a]pyrimdine-4,7-dione. The
esi'red product is obtal ned wwth MV = 626 09
(caI cuI nonoi s@t opi ¢); neasured val ue (MH)'
Ex rrploe 124
63-
épr ﬁ 4,

,omo ta ydropyra2| no[ 1, 2-a] pyrim di n-3-yl ] cycl obut an

ecar bo Structure: Yo a

F
-1- (2, 4-di chl or obenzenesul fonyl) -

O
Synthesis takes place in analogy to Example 74 starting from 3-amino-6-(4-
trifluoromethylbenzyl)-1-(2,4-dichiorobenzenesulfonyl)-8-
isopropylhexahydropyrazino[1- 2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 646.14 (calculated mon0|sotop|c) measured value (M+H)":

- 647.14

Example 120
1-(2.4-Dichicrobenzenesulfonyl )—8-isopropyl-3-piperidin-1 -yi-6-(4-trifluoromethyl-

‘benzyl)hexahydropyrazino{1,2-ajpyrimidine-4,7-dione

Structure:

. : \l/ £
Re¥3edens
L F
' f/S“N N

g)
Synthesis takes place in analogy to Example 59 starting from 3-amino-6-(4-
trifluoromethylbenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-



10 -

15

Cl pSNNcl ~O Nd-O 15 Synthesis takes place in
anal ogy to Exanple 30 starting from 3-am no- 6-( 3-

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 obtai with MV = 640. 11
(cal cul ated, nonoi sotopi c);" neasured val ue ( MtH)

641. 08 128 Exanple 125

(3-Cnhl or obenz 3 4-di chl or obenzenesul f onyl ) -
isopgomga@gamgrewrazmo% —a]pyrlm:dlne-4 7-dione. The desired product is

oot BRI SE8BY e aRded AR OB ety BT B

B61N3-O 5 Synthesis takes place in analogy to Exanple 31
starting from 3-am no- 6- ( 3-
chIorobenzyl)-l-(2,4-dich|orobenzenesulfonyl)-8-isopro

Exa JL hydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one. The

product is obtained with MW= 654.12 10
-(2(4}E|icﬂﬂtbrabedzerl‘ﬁ:ﬂmtfbﬂyil)-epiisc[)r,oplyhaeﬂoﬂﬂ\oﬁmwﬁl—ﬁ-(\dﬂ"ﬂ)ﬂtlbromethyl—

bengﬁfr@s)‘gQY%S%M%%‘ﬂPIdMMQﬁi'Eﬁ‘liclﬂ%benzenesuI fonyl) -

StruBrjr80Pr opyl - 4, 7-
u ngooct ahydropyrazino[ 1, 2- a] pyr| m di n- 3-yl ] - 4-di net hy

I am noben de 15 Sfr uct ur e:

,[JQ@*

E]

Synthesis takes place in analogy to Example 60 starting from 3-amino-6-(4-
trifluoromethyibenzyl)-1-(2,4-dichlorobenzenesulfonyl}-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 662.13 (calculated, monoisotopic); measured vaiue (M+H)":

 663.07

Example 122

m hd
N. O
s 1
’fS\N NS Cl
4 0 \/g (

o

a) 9H-Fluoren-9-ylmethyl [1-[{2, 2-d|ethoxyethyl)lsopropylcarbamoyl]—2~(3-

'chlorophenyl)ethyl]carbamate _
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20

30

YO GOSINtIA . O N O Synthesis takes place in

anal ogy to Exanple 25 starting from 3-am no- 6-( 3-

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 obtain with MV = 705.13 20

(cal cul at ed, nonoi sot opi c)5” neasured val ue (M-H) ":

706. 10 129 Exanple 127

l-tert-Butyl-3-[6-(3-chl orobenzyl)-1-(2, 4-di chl or obenz
Synthrsaisitakesyilcesini arsogyplpl Exgrisple 29a) (Method B) starting from N-

P R EONE T SEiirbuialt PolgiReg Wi Ml 5A7ERA s
(caltallsesd, @h@itﬁzd;tﬁpi@ﬂ&h@@hrb@ vBXRNPA-AHP858g art i ng from

3- am no- 6- (
chl or obenzyl )-1-(2, 4-di chl or obenzenesul fonyl )-8-i sopro

o) 2K AR AE e 2 2B BN it bpdiofondfife
Synggiﬁltfkégﬂace{ﬁgm{i??gmi Exampledol) ¢MlettaddB) 6tdrifigHfrom 9H-
fluoreny 83 lraeibnl Brisbardiotpryethysopramicaromonsicdn
chiogo B NIERRI ALy, T Tesred produst i obainpey il MW 3019
(caléudatend, donoisotopic); measured value (M+Na)*: 379.18

¢) 9H-Fluoren-9-yImethyl (2-benzyloxycarbonylamino-2-{2-(3-chlorophenyi)-1-
[(2,2-diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyl}ethyl)carbamate
Synthesis took place in analogy to Example 29¢) (Method B) starting from 2-

. amino-3-(3—chlorophenyl)—N-(2,2—diethoxyethyl)—N—isopropylpropionarhide. The

desired product is obtained with MW = 798.34 (calculated, monoisotopic};

-measured value (M+H)": 799.35

d) Benzyl (2-amino-1-{2-(3-chlorophenyl)-1-{(2,2-

- diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyl}ethyl)carbamate
Synthesis tock place in analogy to Example 29d) (Method B) starting from 9H-
. fluoren-9-ylmethyl (2-benzyloxycarbonylamino-2-{2-(3-chlorophenyl)-1-[(2,2-

diethoxyethyl)isopropylcarbamoyljethylcarbamoyl}ethyl)carbamate. The desired
product is obtained with MW = 576.27 (calcuiated, monoisotopic); measured value
(M+H)": 577.22

e) Benzyl [1-{2-(3-chlorophenyi)-1 -[(2,2-diethoxyethyl)isopropyicarbamoyi]ethyl—
carbamoyl}-2-(2,4-dichlorobenzenesulfonylamino)ethyl]carbamate

‘Synthesis took place in analogy to Example 29¢) (Method B) starting from benzyl

(2-amino-1-{2-(3-chlorophenyl)-1-[(2,2-diethoxyethylisopropylcarbamoyllethyl-

carbamoyi}ethyl)carbamate. The desired product is obtained with MW = 784.19

(calculated, monoisotopic); measured value (M+H)": 785.18
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15 Structure: C ~ o NNC4 C 0O O\NO Synthesis
takes place in analogy to Exanple 26 starting from
3-am no-6-(3
chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) - 8-i sopro
pyl hexahydropyrazino[ 1, 2. _a] pyri m di ne-4, 7-di one. The
desired product is obtai ﬁ%% wth MV= 636.04 20
(cal cul ated, nonoi sotopic); neasured val ue (M-H) +:
637.03 130 Exanple 129

f} Bebzyldbqatanabbaaxy)-142 [@2dishidratid reeoksulfends8Hidopnypyl-B74d

d'ox?é%ﬁP&QPW@%wh?@dWrgﬂ% sBllsathay@teni di ne- 4, 7- di one
Syntﬁesﬁk e plage lﬂbnMoé}l@ENah‘ndle Gbr) (ﬂetﬁBdSB?Eﬂﬁ“ﬁhé floAkBEnzyl

pl ace in analo le 72 startin
[1 {25(33@hl¢r@pbe(|g) -1- [(2 2-d|ethoxyethyl)|sopropylcarbamoyl]ethylcarbamoyl} -2-

@4 fnRiSEelanekitadagin)) SRYECADENTIE Tt 5¥ed pbdueRR°

obtaﬁh@ﬂlvmﬁrﬂm&ﬂbgatm $cABIatede moHdistOYICT: rﬁgésulr@dlz@lue (M+H)":

cal cul at ed, nonoi sotopic); neasured vaI ue (M-H)

1693.887.09 Exanpl e 130

6- ( 3- Chl or obenzyl ) -1- (2, 4-di chl orobenzenesul f onyl ) - 8-
sopropyl -3-pyrrolidin-1 - yl hexahyd
g) 3-Aamyms«sz(13nﬂ{ldmbeaky1)tn LiddrbiotoBenzdresalfdhyl BBrisshropghexa-

/ ioY/
'hydropyrazmoﬁ 2-a]pyrimidine-4,7-dione

Synthesis took place in analogy to Example 29g) (Method B) starting from benzyl
[6-(3f_ch!0robenzyl)-1-(2,4-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)":
559.07

-h) N-[6-(3-chlorobenzyl)-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-
chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-
ajpyrimidine-4,7-dione. The desired product is obtained with MW = 600.08
(calculated, monoisofopic); measured value (M+H)": 601.07

Example 123
N-[6-(3-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyi-4,7-
dioxooctahydropyrazino[1,2-ajpyrimidin-3-yljcyclopropanecarboxamide




10

I C~ ~S~N~1) v v 'cl Y Y Synthesis takes place in

anal ogy to Exanple 74 starting from 3-am no- 6-( 3-

chl orobenzyl ) -1- (2, 4-di chl orobenzenesul fonyl ) -8-i sopro

pyl hexahydr opyrazi no[ 1, 2- 20 a] pyri m di ne-4, 7-di one.

The desired product is obtained with MV= 612.11

(cal cul at ed, nonoi sot opi c)27 measured val ue (M-H) +:

613. 10 131 Exanple 131

6- ( 3- Chl or obenzyl ) -1- (2, 4-di chl orobenzenesul f onyl ) - 8-
Strughpeopyl - 3- pi peri din- 1-

yl hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one

StructuréZLéyYo Cl OS\NNv v 'cl 05 Synthesis takes

c @ | @y _to Exanple 59 starting from
. U '(
ct op,r@ Nm [ii chl or obenzenesul f onyl ) - 8-i sopro
pyl Hexghydf opyr azi nof , 2- a]pyrimdine-4,7-dione. The
- desire ct is obtained with MW= 626. 13

(cal cul at;ed, nonoi sotopic); neasured val ue (M+H) +:
627.13 10 npl e 132
6- ( 3- robenzyl)-1-(2, 4-di chl orobenzenesul fonyl ) - 8-
sopr opyM- 3- nor phol i n- 4-
yl hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one
Structure: C'91 d NC

Synthesis takes place in analogy to Example 22 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 = 626.09
(calculated, monoisotopic); measured value (M+H)™: 627.08

- Example 124

N-[6-(3-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-

- dioxooctahydropyrazinof[1 .2-a]pyrimidin-3-yljcyclobutanecarboxamide

Structure:

Ci Y
: ) N0 |
I,r\
_ & O N Ly Cl
0]

15

ke

L

Synthesis takes place ih analogy to Example 30 starting from 3~amino-6-(3-

~ chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl}-8-isopropylhexahydropyrazinof1,2-
‘ a]pyrimidihe-4.7-dione. The desired product is obtained with MW = 640.11
{calculated, monoisotopic); measured value (M+H)*: 641.08
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15 Cod Synthesis takes place in anal ogy to Exanple 60
starting from 3-am no-6-(3-
chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) - 8-i sopro
pyl hexahydr opyrazi.no[ 1, 2- a] pyri m di ne-4, 7-di one. The
desired product is obtai n with MV = 628. 11
(cal cul ated, nonoi sotopic)7 neasured val ue ( MtH) +:
629 09 20 132 Exanple 133 Yo F ci "o ~ 1 21" N\~
OO _N~=0 a) 9H Fl uoren-9-yl net hyl
EX?{'&P[B(@Q di et hoxyet hyl )i sopropyl car banoyl ] -2-(4- 5

N-{6- Lyﬁrhﬂ%ﬁ&%@)ew? 4].@5@%%@%9@%3%% %%ﬁ,gg?ﬁ e in

dloﬁﬁmtaWdFo;Rhaz@JU Jadp\aeaidires chpﬂ@péntaﬁe@é}bakmmem th

= 562. 28 (cal cul ated, nonoi sotopic); neasured
Stft\?&ﬁ&e (MeH)': 563,27 10 b)

2- Ani no- Y uor ophenyl ) - N- (2, 2- di et hoxyet hyl) - N-i so
0 onam de Synthesis takes place in anal ogy

propy! pr
@o Sé%rrggjé)yl net
[ 4 - [ 2N2-¢ et ioxyet Wyl ) i sopr opyl car banoyl ] - 2- ( 4-

fl uoro enyl ) et hyl ] carbamate. The desired product is
obtai ned with MWV = 340.22 (cal cul ated, nonoi sot opi c)

measug")@(gue (MtH)' : 341.20 15

'Synthesis takes place in analogy to Example 31 starting from 3-amino-6-(3-

thod B) starting from9H

| chlorobenzyl}-1 -(2,4—dichiorobenzenesu!fonyl)-8—isop.r0pyihexahydropyrazin0[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-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]-4-dimethylaminobenzamide

Structure: '

o hd
N o
QMI)@L
L S

S'Ynthesis takes 'place in analogy to Example 25 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 = 705.13
- (calcutated, monoisotopic); measured value (M+H)": 706.10
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"c) 9H Fl uoren-9-yl net hyl
(2- benzyl oxycar bonyl am no- 2-{2- (4-fl uorophenyl)-1-[(2,
2- d
i et hoxyet hyl )i sopr opyl car banoyl ] et hyl carbanoyl } et hyl
) car bamat e Synt hesi s t ook Bl ace in anal ogy to Exanple
29c) (Method B) starting f£8m 2-
am no- 3- (4-fl uorophenyl)-N (2, 2-di et hoxyet hyl )-N-i sopr
opyl propi onam de. The 20 desired product is obtained
with MV = 782.37 (cal cul ated, nonoisotopic); neasured
val ue éll\/H-Na)+ 805. 37 d) Benzyl

Exi@p!ﬂﬁl 6- 1-{2- (4-f1 uor ophenyl ) - 1-[ (2, 2-

1- teﬁ: ’SY t@@l@%ﬁ%@%‘: rzPgWdrbﬁéﬂén%%hﬁég@)i?ﬁ%ﬁ%by|4,7~

place’in ana

d:ommmrﬁﬁﬁ)azmw Bé‘&jp)&)mﬁma-fst-yl]mgezi rom 9H
fl uor en-9-yl et hyl

Strycuigenzy| oxycar bonyl ani no- 2- { 2- (4-f | uor ophenyl ) - 1-[ ( 2,
2-

cl d| t hoxye\H/) | sopr opy[ car bamoyl ] et hyl car banmoyl } et hyl)
ngte el dg ed 133 product is obtained with
él;g ( ted nonoi sot opi ¢); neasured val ue
s e,
1C[{ ( or ophenyl )-1- [(2 2-di et hoxyet hyl )i sopr opyl
car bam)yl et Byl - 5

car bamoyIN - 2- (2, 4- di chl or obenzenesul f onyl am no) et hyl ] c
ar barrate ‘Phe3| s took place in analogy to Exanple
29e) ( od B) starting from benzyl (2-am no-|

-{2-(4- quorophenyI) 1-[ (2, 2-di et hoxyet hyl )i sopr opyl ca

Synthi®destplade incavdiogpid Egamdlé z&@&arfmg from Bandine 16-£3
product is_obtajned wmth MV = 768, 22 (cal cul ated,

Ch‘%‘ﬁ%ﬂ%’&hﬁ?&)dlch@mﬂﬁavk@%kﬁmpmpﬁquajydIQPWZIHOH 2-

alpyPeifle 4 7 diope; The slegired prodyct g obiained with MW = 57,13,
(calcglatedy mydnaisatopic); measured value (M+H) 658.11

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] car banat e
Synt hesi s took place in anal ogy to Exanple 29f)

Exah'iﬁbh% B) starting from benzyl
(4-fluorophenyl) [ (2, 2-di et hoxyet hyl )i sopropyl

N- [ﬁc@r éhlﬂi?b?mmkﬂdaﬂbdnbyjr(})b@mlesulfonyi)ﬁ -isopropyl-4,7-
dioxpBefh dl&‘F{éYg%ﬁﬁﬁﬂzga SHEAnAIm NN st il car barmt e. The

Strucaigbeul at ed, nonoi sotopi c); measured val ue (MrH)'
677.1 Q)
3- Ami no- 6- fI uor obenzyl )-1- (2, 4-di chl orobenzenesul fo

@

Synthesis takes place in analogy to Example 26 starting from 3-amino-6-(3-
chiorobenzyl}-1 -(2,4—dich|or6benzenesuIfonyl)—8—isopropylhexahydropyrazinoﬁ 2-
'a]pyl"imidine-4,7-dione. The desired product is obtained with MW = 636.04
(calculated, monoisotopic); measured value (M+H)*: 637.03
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20 hydropyrazino[ 1, 2-a] pyri m di ne-4, 7-di one Synt hesi s
took place in anal ogy to Exanple 29g) (Method B)
starting from benzyl

[ 6-(4-fluorobenzyl)-1-(2, 4-dichl orobenzenesul fonyl) - 8-
I sopropyl -4, 7-

d|oxooctahydropyra2|no[1 §y£]pyr|n1d|n 3-yl ] car banat e.
The desired product is obtained with MW= 542.1

(cal cul ated, nonoi sotopic); neasured value (M:tH)': 25

543. 12 h)

N-é’@ {%A%FI uor obenzyl ) - 1- (2, 4-di chl orobenzenesul fonyl ) -
pyl-4,7- d

- i d
6-(3- em@ts@fmmtmeyaaatme%e%zeh olggdi‘?efg'ﬂqd%é/t'@!%%ﬁﬁ%@- e

Synt hesi s 't'akes place 1n anal e 21
isopsepylhexahydropyrazae] ha-adpyrimigne-4,7-dione

.Strwgrobenzyl) 1- (2, 4-di chl or obenzenesul fonyl)-8-isopro -

exahydropyrazino[ 1, 2- a]pyrimdine-4,7-dione. The

desired procHJ/c.t IS obtai ned with MV = 584. 11
d

cl(cal cul at ed, n0| sotopi c); neasured value (MtH)'

i chIr olp enesul fonyl ) - 6- (4-fl uorobenzyl) -

p(ococt hydéopyr azi no[ 1C12 a] pyrimdin-3-yl]cycl opropa
necar boxawj 5 Structure: cIl F YCa /SNNcl O 1 ON
. O Synthesis t kes place in anal ogy to Exanple 22
starting _fNaem 3-am no- 6- (4-
fl uorobenzyl)-1-(2, 4-di chl orobenzenesul fonyl)-8-isopro

| Synthplsisebakby dﬂaqwlnmalmgyﬂlofﬁa)npl]epﬂa startiigfeo, Fadiinmé-(3-

chiof ezt EEi idleRbenganes lionuiieisoarap e iicpyrazinol1.2-

a]pyﬁﬂn'ld 8- £xadiphé Thidddsired product is obtained w:th MW = 586. 1(?
1- (2,'4-Di chl orobenzenesul fonyl) - 6- (4-f | uor obenzyl ) -

(calcgﬂatggpnwwsatomc) measured value (M+H)": 587.09

Example 130
6-(3-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-3-pyrrolidin-1-
vlhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

o hd
N. .0 .
SVede!
& c;fS‘N N cl
LA
N

w

" Synthesis takes place in analogy to Example 74 starting from 3-amino-6-(3-
chlorobenzyl}-1 -(2,4-dichiofobenzenesulfonyl)-8-iso_propylhexa hydropyrazino[1,2-
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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di oxooct-ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] cycl obut an

ecar boxam de Structure: cl | OCaF N.Nci 0 O N =0

Synt hesi s takes place in analogy to Exanple 30

starting from 3-am no-6-(4 20

fl uorobenzyl)-1-(2, 4-di chl or obenzenesul fonyl) - 8- i sopro

pyl hexahydr opyrazino[ 1, 2 35 a] pyrimidi ne-4, 7-di one.

The desired product is obtained with MV = 624. 14

(cal cul ated, nonoi sotopic); measured value (M-H)'
Exandple31Exanpl e 136 5

- Di chl or obenzenesul fonyl ) - 6- (4-fl uor obenzyl) -

6- (3@{1!951;}%@/”— {24-dichlorobenzenesulfonyl)-8-isopropyl-3-piperidin-1-

i mdin-3-yl]cycl openta
y'he%é@g‘ﬂ%g’kam“gg?’@s@?g@?@ e 4R 11 1 1 SOV 006
Strusfirehesi s takes place in anal ogy to Exanple 31
starting_from 3-am no- 6- (4-

Z1 ’no[ 1,2- a]pyrimdine-4,7-dione. The
# obtained with MV = 638. 15
gt opi c); nmeasured val ue (M+H)'

689.°14(15 Exanpl e 137
N-[1-(2,-DPchl orobenzenesul fonyl ) -6-(4-fl uorobenzyl) -
8-1i sop@: -4, 7- di oxooct ahydropyrazi no[ |

,2-alp i di n-3-yl]-4-dinmet hyl ami nobenzam de
Structu

Synthesis takes place in analogy to Example 59 starting from 3-amino-6-(3-
chiorobenzyt)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazino{1,2-
ajpyrimidine-4,7-dione. The desired product is obtained with MW = 626.13

(célculated, monoisotopic); measured value (M+H)": 627.13

~ Example 132

6-(3-Chiorobenzyl)-1-(2, 4-dlchIorobenzenesulfonyl) 8-isopropyl-3-morpholin-4-
ylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

e~ T
N._.O -
S LI
NN Ci
cl ©
LA
O
¢]

Synthesis takes place in analogy to Example 60 starting from 3-amino-6-(3- -
chlorobenzyl)-1 -(2,4-dichiorobenzenesulfonyl)-8-isopropylhexahydropyrazino[1,2-

é]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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25

a YF 9cxNxxr OCI O N 20 1 136 Synthesis takes
pl ace in anal ogy to Exanple 25 starting from
3- ami no- 6- ( 4-
fl uor obenzyl)-1-(2, 4-di chl or obenzenesul fonyl )-8-isopro
pyl hexahydropyrazino[ 1, 2- _a] pyri m di ne-4, 7-di one. The
desired product is obtalﬁ%% wth MV 689. 16 5
(cal cul ated, nonoi sotopic); measured val ue (M+H)
690. 10 Exanple 138

Examipld 182, 4- Di chl or obenzenesul fonyl ) - 6- (4-f | uor obenzyl ) -
8- |sopro yl-4,7-
di oxooct a ydropyra2|no[1 2-a] pyrimdin-3-yl]nmethanesu

“ amdeNoSt uctere: ¢l OF | OY /. /S NN ci 0O
,,SO\ Sy #si s takes place in analogy to
=» + ar g from 3-am no- 6- (4-

f‘F’uBro entyl )-1-(2, 4-di chl orobenzenesul fonyl)-8-isopro
pyl hexa Q@pyrazino[1,2- a]pyrimdine-4,7-dione. The
desired NBr:oduct IS obtained with MV = 620.07

e} :

a) 9H-Fluoren-9-ylmethyl [1-[(2,2-diethoxyethyl)isopropylcarbamoyl}-2-(4-
fluorophenyljethyl]carbamate

Synthesis takes place in analogy to Example 29a) {(Method B) starting from N-
Fmoc-4-F-Phe-OH. The desired product is obtained with MW = 562.28 (calculated,

monoisotopic); measured value (M+H)": 563.27

b) 2-Amino-3-(4-fluorophenyl)}-N-(2,2-diethoxyethyl}-N-isopropylpropionamide
Synthesis takes place in analogy to Example 29b) (Method B) starting from 9H-
fluoren-9-yimethyl [1-(2,2d iethoxyethyl)isopropylcarbamoyl]-2-(4-
fluorophenyl)ethyl]jcarbamate. 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-flucrophenyl)}-1-{(2,2-
diethoxyethyl)isopropylcarbamoyllethylcarbamoyl}ethyl)carbamate

Synthesis took place in analogy to Example 29c¢) {(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-fiUorophenyl)—1—[(2 2-

dlethoxyethyl)|sopropylcarbamoyi]ethylcarbamoyl}ethyl)carbamate _
Synthesis took place in analogy to Example 29d) (Method B} starting from 9H-
fluoren-9-yimethyl (2-benzyloxycarbonylamino-2-{2-(4-fluorophenyl)-1-{(2,2-

diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyljethyljcarbamate. The desired
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(cal cul ated, nonoi sotopic); neasured value (M-H)':
621. 04 15 Exanple 139

1- (2, 4-Di chl or obenzenesul fonyl ) - 3-d

i met hyl am no- 6- (4-fl uor obenzyl) - 8-

i sopr opyl hexahydr opyr azi nl%[Sl’ 2-a] pyrimdine-4,7-di one
Structure: ¢l Y | OOF TS NN cl 0 20 ~N 137
Synt hesi s takes place in analogy to Exanple 72

tarting. from 3-am no-6-(4- . .
prodiyc @r%gwm V)’L“l[\'g’i=45%‘?@lgil@?‘65@%@%‘09'?%@9!9);@Bﬁ§'éﬁ§ﬂd’aiue
(M+§£: gy dropyrazino[ 1, 2- a]pyrimdine-4,7-dione. The
sired product is obtained with MW= 570. 13
(cal cul ated, nonoi sotopic); measured value (M-H)':

&) BRAM AT+ IR esheri - W@ 2 Fiethoneiidizanppdrgibamaylisthy-

b'aHRM}bE-W'Z LdicBiotGuizeRsb i thyllcarb t

car hydropyr a)zd'i n‘o["l, 2-al pyri mﬁgﬁ%aerp%,o‘}? d%%aé %{nrau%t ure:
Synthesis togiplaaeciv an@logy 10 Exaiuple 29¢) (Method B) starting from benzyl
(2-amino-1-{2-{4-fluorophenyl)-1-{(2,2-diethoxyethyl)isopropylcarbamoyllethyl-
carbamoyl}ethyi)carbamate. The desired product is obtained with MW = 768.22

(calculated, monoisotopic); measured value (M+Na)+f 791.23

f) Benzyl [6-(4-fluorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-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-fluorophenyl)-1-[(2,2-diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyi}-2-

'(2,4-dichlorobenzenesuIfo'nylamino)ethyi]carbamate. 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-isopropylhexa-
hydropyrazino{1,2-a]pyrimidine-4,7-dione ' '

Synthesis took place in analogy to Example 29g) (Method B) starting from benzyl
[6-(4-fluorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1 _;2*a]pyrimidin—S-y{]carbam-ate. The desired product is
obtained with MW = 5421 (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-yiJacetamide
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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Synt hesis takes place in analogy to Exanple 73
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- 15 a] pyri m di ne-4, 7-di one.
The desired product is oﬁ%gined with MV = 582.13
(cal cul ated, nonoi sot opi nmeasured val ue (M-H)':

583. 04 Exanple 141

1- (2, 4-Di chl or obenzenesul fonyl ) - 6- (4-fl uor obenzyl ) - 8-
sopropyl -3-pyrrolidin-1- 20

e hydropyrazmo[l 2-a] pyri mdine-4, 7-di one
Ex'éP?iS ¢l Y NoF O\ ~~ 1l ¢l 00 0 138

'N- [1»?2&15%‘&!&?5@#%&%6%8 (@RI RSet ) FE IR Gpyi 4, 7-

startin rom 3
diOXMQl@h)tIhepzlyBizjncﬂ eza]pymnm-@ryimnmmwnercarmmnade sopro
Strucﬁél hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one. The

S red product is obtained with MV = 596. 14. 5

(cal cul a nonoi sot opi c); mneasured val ue (M+H) +:

Ex rrple 142

ex p o[ 1, 2-a] pyri m di ne-4,7-dione 10
&k‘e/g%YNF i SSN-N C 0
N
{:0

Synthesis takes place in analogy to Example 22 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 = 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-yljcyclobutanecarboxamide

Structure:

QfﬁL@fF
H/K
e

Synthesis takes place in analogy to Example 30 starting from 3-amino-6-(4-
fluorobenzyl)-1 -(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazinof1,2-
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Synt hesis takes place in analogy to Exanple 59

starting from 3-am no-6-(4-

fl uor obenzyl)-1-(2, 4-di chl or obenzenesul fonyl)-8-isopro

pyl hexahydr opyrazi no[ 1, 2- 15 a] pyri m di ne-4, 7-di one.

The desired product is o gined with MV = 610. 16

(cal cul ated, nonoi sot opi ? nmeasur ed val ue (MH) +:

611 16 Exanple 143

4-Di chl or gbenzenesul fonyl ) - 6- (4- quorobenzyI)-8

a]pyg@@@%ﬂ? diomer dhsldesirad product is obtained with MW = 624.14

(cafcé[eﬁ&g?ﬂ%ﬁg&»ggwp%ﬁ%[a%lfec@@# I,(ﬂ%% ?ﬁi&y%? Ihgg ies t akes

pI ace in analogy to Exanple 60 starting from

6- (4-
Exampﬁ’o?%enzyl) 1- (2, 4-di chl or obenzenesul fonyl ) -8-i sopro

R e e e Ll S S U

dioxc(mmmdramerdzmm{mm&]pymmcm)—s vikegsiopedtanaica b dsintibic -
13 Exanple 144 ¢ Y .110 ON O/ Br CI S\N N

| Struq?urfe 1-O N 10 a) 9H Fl uoren-9-yl net hyl

[1-[(2,2 di t hoxyet hyl )i sopr opyl car banmoyl ] - 2- ( 4-
ormphen )et hyl ] carbamate Synthesis takes place in
a Ba) (Method B) starting from N
- Phe- he desired product is obtained with
. cul ated, nonoi sotopic); neasured
MtNa) ' : 645. 30 b)
2- Ami no-13- (- br onophenyl ) - N- (2, 2-di et hoxyet hyl)-N-isop

ropyl gg:ogam de

Synthesis takes place in analogy to Example 31 starting frofn 3-amino-6-(4- .
fluorobenzyl)-1-(2,4-dichiorobenzenesulfonyi)-8-isopropythexahydropyrazino[1,2-

. 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-Dichlorobenzenesulfonyl)-6-(4-fluorobenzyl)-8-isopropyl-4,7-
dioxoocta hydropyrazino[1,2-a]pyrimidin-3-yl]-4-dimethylaminobenzamide
Structure: '

ke \I/
: : N._ O F
St LT
I;'S\N - E
¢ 0
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Synt hesis takes place in analogy to Exanple 29b)
"(Method B) starting from9H fl uoren-9-yl net hyl

[1-](2, 2-di et hoxyet hyl )i sopropyl carbanoyl ]-2-(4 20

bronophenyl ) et hyl ] car bamate. The desired product is

obtained with MV = 400 13 (cal cul ated, nonoi sotopic);

nmeasured val ue (M-H)' #10 c) 9H Fl uoren-9-yl net hyl

(2- benzyl oxycar bonyl am no- 2- {2-(4-bronmophenyl ) - 1-

[ (2, 2-di et hoxyet hyl )i sopropyl car banoyl ] et hyl car banoyl }

et hyl )carbamate 25 Synthesis took place in analogy to

syntiESRbELs S ke hahASHy 13 EXRSS 28 sdh Ferm draminor & o

| fluor@b’ér@fy@)ﬁ-@Eﬂfﬂléﬁoro;ﬁ%zéﬂgsulfiﬁﬁzl E@i’so@?@&ﬂﬁéx&it@dﬂ%ﬁéﬂﬁgﬁ 2-

cul ated,” nonoi sot'opic); measur

alpynmidire-¢Mr-tige: Theslesirgdl ppegissilis obtained with MW = 689.16

(Calcgfaé%g]o'ﬁ%%‘ﬁéﬁo éoﬁe%gg %Q%ﬂ@ H‘gt h@dsg? banmoyl } et hyl )

carbamate Synthesis took pl ace in anal ogy to Exanple
29d) (Method B) starting from9H fl uoren-9-yl net hyl
Exampley#38y| oxycar bonyl ani no- 2- { 2- (4- br onophenyi ) - 1-[ ( 2, 2

N & R SR I3a e S e oL R Y T SoPb R e et hy i )
dioxamﬂéjwmomraim[ﬂE%]pﬁﬁmdM-G@&l}tﬁethanemmmmﬂdw th MV =
20 22 (cal cul ated, nonoi sotopic); neasured value 10
Stru 621 20 e) Benzyl
[1 {2- (4 phenyl)-1-[ (2, 2-di' et hoxyet hyl )i sopropyl c
arbanoyl ] et hyl -
banoyl }-N2-£Q (chl orobenzenesul f onyl am no) et hyl ] c
paet e Symt he took place in analogy to Exanple
Qe B arting from benzyl 15
(Ql- &t no- 1{{ 2- (4- br onophenyl ) - 1-[ (2, 2- di et hoxyet hyl )i s
- opropyl ¢ ooyl ] et hyl - carbanoyl } et hyl ) carbamate. The
desired ct is obtained with MV = 828. 14
(cal cul at,&d’ nonoi sot opi ¢); measured val ue (M+H) "
829.11 f§ Benzyl

Ci

 Syntigsis EORPIRce Toandiogy to Example 2 8%%’:%25 From SLaminb-6- (4

ﬂuor&eﬁﬁg ?ng’l Mo%@nﬁ@ﬁés@o?%/ Y- %&ﬁ%ﬁﬂ%&ﬁh@ﬁz-

t 00 aceln anal ody to
a]pyr(mhirtaadi TB;IIOQEaThe agsired prduct y$ obtained with MW = 620.07

(caledpigd onals Riopi Memyiod il (Fh+h B4V ) sopropyie

(2, 4-di chl or obenzenesul f onyl am no) et hyl ] car banate. The

desired product is
Example 139 '

1 ~(2 ,4-DichlorobénzenesuIfonyl)-3-dimethylamino—G-(4-flu0robenzyl)—B-
isopropythexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:
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obtained with MW= 736.05 (cal cul ated, nonoi sotopic);

neasured value (MtH) ": 25 737.1 Q)

3- Ami no- 6- (4- bronobbenzyl ) - 1- (2, 4-di chl or obenzenesul f on

yl)-8-i sopropyl hexa-

hydr opyr azi no[ 1, 2- a] pyri n)ja_tgi ne-4, 7-dione Synthesis

took place in analogy to anpl e 29g9) (Method B)

starting from benzyl 30

[ 6- (4- bronobenzyl) - 1- (2, 4-di chl or obenzenesul fonyl) - 8-
Synthespis dpes- dlate in analogy to Example 72 starting from 3-amino-6-(4-

nuorSheR AR} ARk e audr Bl Btorinm o resosl1 2
a]pylg{glgiugéllh??;-@%nemm@'cfé@k@@'p?édudi‘?@éb‘fa%d’@lth’MWM“EWG.13

(calenidted (moBpisatopinz piepsaracyaiuel (M HY T AFd@®nesul f onyl ) - 8
-isopropyl-4,7- 5
di oxooct ahydropyrazi no[ 1, 2-a] pyri m di n-3-yl ] acet am de
Exarhpld #1861 s takes place in analogy to Exanple 21 h)
starting from 3-am no-6-(4-

3'AZBF@ﬁDbEhH2 = @cmlgrabweﬁewlmnz%{fbﬂupmzyl)@ ﬁsgamywexa-

SR SR TRy, | e £ one. The

SIre 'S obtaine
Strudtg@: cul at ed, nonoi sot opi ¢); neasured val ue (M+H) +:
645.0 10 Exanpl e 145
N-[ 6- (4- Bronobenzyl ) - 1- (2, 4-di chl orobenzenesul fonyl )-8
-1 sopropyl >4, 7-

ci.. H oxooct a ydropyra2| no[ 1, 2-a] pyrim di n-3-yl]cycl opropa
@ Stydcture: ¢l Y OOB '~NN O ON
' $58ynt esist pl ace in anal ogy to Exanple 22
7

%a@tﬂ\ﬂg{ﬂo 3=am no- 6- (4-
0 .

Synthesis takes place in analogy to Example 73 sfarting from 3—amino-6-(4-
fluorobenzyi)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydropyrazinof1,2-
alpyrimidine-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-isopropyi-3-pyrrolidin-1-
ylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

o hd
N. -0 F
N LY
FNT TN
¢ O
Q
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br onobenzyl ) - 1- (2, 4-di chl or obenzenesul fonyl ) - 8-i soprop
yl hexahydr opyrazi no[ 1,2- a]pyrimdine-4,7-dione. The
desired product is obtained with MV 670. 04
(cal cul ated, nonoi sotopic); neasured val ue (M+H) +:

671. 06 20 Exanpl e 146

N- [ 6- (4- Bronpbenzyl ) - 1- ( 2138 di chl or obenzenesul fonyl ) - 8

-i sopropyl -4, 7-
di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] cycl obut an
ecar boxam de 142 Structure: Y ci | NBr N [|P-Z-4SAN

Synihpsts GkeP RIAGS BraRsIony W XATRE 74 Starting rorh 3-amino L l4s
R e S A e A R T
a]pydiesdineet, praioe.tTHesdediteal p@rﬂumt istohithihed Gdth BV = 596_'.14_
(oot Eteds b BoR s RS a5yl ge (M) +

N-[ 6- (4- Bromobenzyl ) -1- (2, 4-di chl or obenzenesul fonyl )-8

-i sopropyl -4,7- 10

Exathpie dd@t ahydr opyr azi no[ 1, 2-a] pyri mi di n-3-yl ] cycl opent a

1 -(2%25%%?(9% @nggnesﬁﬁf{)HﬁS-%[(ﬁlﬂu%roge'zr)fz:ytl )gé—iscc:iprgpﬁ-&%&pe(r?din-1 -
ylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

a hd
N.___©O F
P LT T
' N7 TN
c o
o

N

@

Synthesis takes place in analogy to Example 59 starting from 3-amino-6-(4-

fluorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropythexahydropyrazino[1,2-

a]pyrimidine-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-Dichlorobenzenesuifonyt)-6-(4-fluorcbenzyl )—8—isopropyl—3—morph0lin-4¥
ylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione
Structure:
o he
N.__O F
e OOy
S ,
L TN
. I\l/&o

N
0
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Synt hesis takes place in analogy to Exanple 31
starting from 3-am no-6-(4-

br onobenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) - 8-i soprop
yl hexahydr opyrazi no[ 1, 2- 15 a] pyri m di ne-4, 7-di one.
The desired product is ob:ﬁgned with MV = 698. 07

(cal cul at ed, nonoisotopici, nmeasur ed val ue (MH) +:
699.1 143 Exanple 148

N-[ 6- (4- Bronobenzyl ) -1-(2, 4-di chl orobenzenesul fonyl )-8
-1 sopropyl -4, 7-

Sy RN S bRl B A0 Ty Rl B
ﬂuo@bé?mpie % JN|§N6\'bb§ﬁténés%'ﬁ@ﬁ*lﬁ’-h%@pr‘oﬁy@l'éﬁ!aﬁ’ﬁi’rob?raz:no[1 2-

starting from 3-a

| a]mmﬁu&ﬂa,ithpnafme dearecthlroajhucbl@rd:éaiesd with MW = 612.14

A T e

obtai ned with MN— 699. 07 (cal cul ated, nonoi sot opic);
nmeasured val ue (M+H)+: 700.2 10 Exanpl e 149

Exagpple. 144 Br onobenzyl ) - 1- (2, 4- di chl or obenzenesul fonyl ) - 8
-1 sopropyl -4, 7-
di oxooct ahydropyrazi no[ 1, 2-a] pyri m di n-3-yl ] -4-di net hy
Iamnobe de Structure cl 9y Ycl O YN

R, Jode s
k‘/K

N

):o

a) 9H—-Fluoren-9—y1méthyl [1-[(2,2-diethoxyethyl)isopropylcarbamoyl]-2-(4-
bromophenyl)ethyl]lcarbamate

Synthesis takes place in analogy to Example 29a) (Method B) starting from 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—g-ylmethyl [1-[(2.2-diethoxyethyl)isopropylcarbamoyi]-2-(4-
bromophenyl)ethyl]carbamate. The desired product is obtained with MW = 400.14
(calculated, monoisotopic); measured value (M+H)": 401.10 '

c) QH?Fluoren—S)-ylmethyl_ (2-benzyloxycarbonylamino—2-{2-(4-bromophenyl)—’i -
[(2.2-diethoxyethyl}isopropylcarbamoyllethylcarbamovi}ethyl)carbamate
Synthesis took place in analogy to Example 29¢) (Method B) starting from 2-

' amino-3-(4—bromophenyl)-N-(2,2-diethoxyethyl)—N-isopfopyipropionamide. The
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- 30

_O -N 15 Synthesis takes place in anal ogy to Exanple
25 starting from 3-am no- 6- (4-

br onobenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) - 8-i'soprop
yl hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one. The
desired product is obt aig 8 with MV = 749.08

(cal cul ated, nonoi sot opi ? nmeasured val ue (M-H)"

750. 10 144 Exanple 150
N-[ 6- (4- Bronobenzyl ) -1- (2, 4-di chl orobenzenesul fonyl )-8
desireidsppduoplyis -obtained with MW = 842.29 (calculated, monoisotopic);

di 0x00Gt a 0[12a]pyrim'din-3-y|]nicotinam'
meafiu iR (HFHRRY 8BB4 1 U B L el AN N
e--11 O N Synthesis takes pl ace in analogy to Exanpl e

50 starting from 3-am no-6-(4-
d) Benzybbeminol-{-(debmwmptenyebiRzZznes ul fonyl ) - 8-i sopr op

i e

Syntgggh ggtbiagxgd;e u:T'éﬁ?ISo??tt@ Ex@amplaeasy (e ther l)estéMr@ frém 9H-
e
fluorgn-Paylmetiny dzrmﬁywycqbpeylanun@ﬁr&@bhmyf)ohw;z—

diet IR AR G pamoypthvisarhamo ilethyioabamate, The degpd
produgt isiobaind® withrMw ©620.22 (Calculded, mérididdtopic); 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-

d'ioxooctahydropyra_zino[1 ,2-ajpyrimidin-3-ylJcarbamate
Synthesis took place in analogy to Example 29f) (Method B) starting from benzyl

[1-{2-(4-bromophenyl)-1-[(2,2-diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyl}-2-

(2,4-dichlorobenzenesulfonylamino)ethyllcarbamate. The desired productis
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-
hydropyrazinof1,2-a]pyrimidine-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]pyr‘imidin-S-yi]carbamate. The desired product is
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T~a Cl 0O N N >=0 Synthesis takes place in analogy to

Exanple 28 starting from 3-am no-6-(4-

bronobenzyl ) - 1- (2, 4- di chl or obenzenesul f onyl ) - 8- |soprop

yl hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4,7-di one. The

desired product is obt ained with MV = 701. 08 20

(cal cul ated, nonoi sotopi c)7' neasured val ue ( MtH) +:

702.0 145 Exanple 152 N-[6-(4-B rornobenzyl)-1-(2,4-d

i chl or obenzenesul fonyl)-8-i sopropyl -4, 7-
obtainedmtttlub&ydrﬁim@&@aim{lateﬁ aqumrsaﬁmmcnn%adu}mtfhmee(wm
603 pamde 5. Structure: Y ci 9xxcr 'O// S, NCO O

O sl Synthesis takes place in anal ogy to Exanpl e 26
starting from 3-am no- 6- (4-
br onobenzyl ) - 1- (2, 4- di chl or obenzenesul fonyl ) - 8-i soprop

h) "if[@wékﬁmﬂbwmmﬁ&mduemosqwﬂeneemifmw -Eristipoomyl-4The

duct bt th MV.= 679. 99
diof et e BD RS At ol e (W) +
Syn@rﬁ’ésn@té@s@!@d@h%rﬂa’ié’gy to Exampie 21h) starting from 3-amino-6-(4-

g Br onmobenzyl )-"1- (2, 4- di chl or obenzenesul fonyl ) -8
bromp g@;}db%(ZA chchlorobenzenesulfonyl)-8 -isopropylhexahydropyrazinof1,2-

alpfioRHRRc AN oPHLELORLA B RLPK b VAT LALPB P

nesu
(calculated, monoisotopic); measured value (M+H): 645.0

Example 145
N-{6-(4-Bromobenzyl}-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yllcyclopropanecarboxamide

Structure:
o hd
N O Br
2 L
7 “NTON
cl O
LA

N
%E "

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-yicyclobutanecarboxamide
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ci Y ~N-Br 110 ;)~ci O YI-0 N O O 15 11I/\
Synt hesi s takes place in anal ogy to Exanple 27
starting from 3-am no- 6- (4-
br onobenzyl ) - 1- (2, 4-di chl or obenzenesul fonyl ) - 8-i soprop
y[ hexahydropyrazino[ 1, 2- 4abpyri m di ne-4, 7-di one. The
desired product is obtained wwth MV = 706. 01
(cal cul ated, nonoi sotopic); neasured val ue (M-H) +:
707.01 20 . 146 Exanple 154
S"“éu{ﬁ BronDbenzyI)-14(2,4-dichIorobenzenesulfonyl)-8-is

opr opyl yrsolidin-1-

thexahyd;gﬁ§ﬁaZ|no[l 2-a] pyri mdine-4, 7-di one
cture: N BitO SSNN C Ol Y-1-0 N5
esl s[takes piacd in anal ogy to Exanple 74

t)Sn 2 ¥po- 6- (4-
bnnnﬁ%egzylz-l (2 4-di chl or obenzenesul f onyl ) - 8- i soprop
Y

yl hexah hazino[1,2- a]pyrimdine-4,7-dione. The
- desired oduct is obt ained with MV = 656. 06

(cal cul at § 6mnoi sotopic); neasured value (MH)'
657. 06

a Synthesis takes place in analogy to Example 30 starting from 3-amino-6-(4-

bromobenzyl}-1-(2,4-dichlorobenzenesuifonyl)-8-isopropythexahydropyrazinof1,2-
a]pyrimidine-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-dichlorobenzenesuifonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJcyclopentanecarboxamide

| Structure:

N O Br
£ LI LT
/\
o N
L
' N
C(H

Synthesis takes place in analogy to Example 31 starting from 3-amino-6-(4-

-bromobenzyl)-1-(2,4-dichlorobenzenesutfonyl )-8~_is‘opropylhexahydropyrazino[1 -

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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10 Exanple 155 C1 Y NOC o ONWOCd C O N=0 a)
9H Fl uor en- 9-yl net hyl

[1-](2, 2-di et hoxyet hyl )i sopropyl car banoyl | - 2- (3, 4-

di chl or ophenyl ) et hyl ] car bamat e 15 Synt hesi s t akes

pl ace in analogy to Exam%leﬁl 29a) (Method B) starting
from N Fnoc- 3, 4- Cl 2- Phe- The desired product is
obtained with MW= 612.22 (cal cul ated, nonoi sotopic);
measured val ue (MtNa)+: 635.2 b)

' Exampleritds- 3- (3, 4- di chl or ophenyl ) - N- (2, 2- di et hoxyet hyl ) - N

- ropyl propi m 147 nt hesi s t.akes in
N-{6 4 Bt Rl Sl DR B B PPk ot
dioxdbdtah aralis! ’F La]pyrimidin-3-yl]pyrrolidine-2-carboxamide

‘% gﬂ'gggl eth x')?et]ﬁy [ sopr%}opyl car banoyl ] - 2- (3, 4-
Strud'uoehl orophenyl ) et hyl | car bamat e. The desired product is

obtained with MW= 390. 34 (cal cul ated, nonoi sot opic);

msasured v ue (MtNa) +: 391.16 5 c¢)

c I uo b e B
x?}%rgﬁﬁﬁm no- 2-{2- (3, 4-di chl orophenyl ) - 1-
{H: i sopr opyl car banoyl ] et hyl car banoyl }
et:hwl aramate Synthesis took place in analogy to
Exanpl e o(Method B) starting from 2-

am no- 3- 4 di chl orophenyl ) - N- (2, 2- di et hoxyet hyl ) - N-i
sopropyl prpphonam de. The 10 desired product is

- obtain M th MWV =832.30 (cal cul ated, nonoi sotopic);
masu@ﬁue (MrH)': 833.30 d) Benzyl
(2-am no- 1-{2- (3, 4-di chl orophenyl)-1-[ (2, 2-

Syntﬂggk ganﬁﬁuaﬁém SARRIAY Y6 EXBRHIDUDIAMING FRITR enmlrioesload )

bromobenzyl)-1-(2,4-dichlorobenzenesulfonyl}-8- lsopropylhexahydropyrazmo[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¥Brofnobenzyl)—1 -{(2 4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-

| dioxooctahydropyrazino[1,2-a}pyrimidin-3-yl]-4-dimethylaminobenzamide

Structure:

o hd
) N... .0 Br
£ LY
FONT TN
Qo
<" N0

ol

\

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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15 Synthesis took place in anal ogy to Exanple 29d)
(Method B) starting from 9H fl uoren-9-yl net hyl
(2- benzyl oxycar bonyl am no- 2- {2- (3, 4-di chl or ophenyl ) - 1-
[ ( 2’ 2-
diethoxyethyl)isopropylcq banmoyl ] et hyl car barmoyl } et hyl )
carbamate. The desired dduct is obtained with MN=
610. 23 (cal cul at ed, nnn0|sotop|c); neasur ed val ue
(MrH )': 611.27 20 e) Benzyl
[1-{2-(3, 4-di chl orophenyl )-1-[(2,2 d iethoxyeth vyl
!iﬁopﬁgﬁylcarbannyl] et hyl carba noyl }-2-(2,4- d
enzenesul fonyl am no )ethyl ] carbamate Synthesis
N- [et?pBrcnhas@nzm ﬂ{@uwahlbmb%héeﬁé@:%ﬁw) g-Mephas-g)7-
arting from benzyl
dlomgctahydmmamois %amyﬂm:@mdw&mot)nampez 2- di et hoxyet h
Shué&#lsopropylcarbannyl]ethyl
Sanoyl}ethyl)carbanate The desired product is
obt ai ned h MV = 818.15 (cal cul ated, nonoi sotopic);

cl_neasured v Iue (N%FDT 819. 20 f) Benzyl
&j':'& wenzyi ) - 1- (2, 4- di chl or obenzenesul f onyl
hgoprop 30

dbpnﬁoﬁigtzgropyr zino[ 1, 2-a] pyri m di n- 3- yl]carbanate
Synt hestks ok place in anal ogy to Exanple 29f)
(Met hod B) é%artlng frombenzyl [1-{2-(3,4-d

)-1-[(2,2 148

hyl )i sopr opyl car banoyl ] et hyl car ba

, 4-

enzenesulfonylan1no)ethyl]carbanate The

i chl ocophf
di et hg
moy| } §2-
di chl
desired product is obtained with MV= 72

Syn{ieaiaokab IACED AR OB DM AR S IBarars Lapino-6-4-
bronfSteriad- 8124 qctipmhenrenndiry S porpringEl Ryl 2

a]pyvihfiding!4,7 8tone. The desired product is obtained with MW = 707.04

R e e A R

(Met hod B) startlng frombenzyl [6-(3,4-d
~ichlorobenzyl)-1-(2, 4-di chl orobenzenesul fonyl ) -8-i sopr
Examplée 1517 -

116 W BRI B o xﬁﬁq?@érfee%%rﬁ%%‘an% Engﬁmﬁv%@m -

duoxéséthﬁgm@ﬁazum{n ﬁ1|@1}1*3-gﬂ:@5ﬂéheéhtylﬁké@ (MrH) !

i chl oro enzy
Strugtufe:, 4- dlchlorobenzenesulfonyl) 8-1isopropyl -4, 7-

QLL@’
‘\]/K

+0

Synthesis takes place in analogy to Example 28 starting from 3-amino-6-(4-
bromobenzyl)-1-(2,4-dichlorobenzenesuifonyl)-8-isopropylhexahydropyrazino[1,2-
ajpyrimidine-4,7-dione. The desired product is obtained with MW =701.08

(calcutated, monoisotopic); measured value (M+H)*: 702.0
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di oxooct ahydr opyr azi no[ 1, 2- a] pyri m di n- 3-yl ] acet am de
15 Synthesis takes place in analogy to Exanple 21 h)
starting from 3-am no-6-(3,4 dichlorobenzyl)-1-(2,4-d
i chl or obenzenesul f onyl ) - 8-

I sopropyl hexahydropyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one.
The desired product is dhPai ned with MV = 634. 04
(cal cul ated, nonoi sotopic); neasured value (M-H)':
635.0 20 Exanpl e 156

N-[1-(2, 4- D chl orobenzenesul fonyl ) - 6- (3, 4-di chl or obenz

| )-8-1sopropyl -4, 7-
Exa%'Piﬁgﬁ%t ahydr opyr azi no[ 1, 2-a] pyri mi di n- 3-yl ] cycl opr opa
N-[6 8 ERORIDHRALAR 1-94- 8b 8- AN725
[ gynt%esi S tgieséfo g?g‘qrn 3%”05;‘}9‘?%@25 ngxélzfi\h
dioxenciahydigpynaaimoft, ara] pyrirdidiis344]methanesulfonamide
| or obenzyl)-1-(2, 4-di chl orobenzenesul f onyl ) - 8-

' i ch
_Struc&g@pr opy! hexahydr opyr azi no[ 1, 2- a] pyri ni di ne- 4, 7- di one.

The desixed-product is 149 obtained with MV = 660. 05
tgd, nonoi sog opic); neasured value (M-H)':
g 0 L r

&)

1-1---, NQo

~ Synthesis takes place in analogy to Example 26 starting from 3-amino-6-(4-

bromobenzyl}-1 -(2,4-dich!orobenzenesuIfonyl)—8—Isopro_pylhexahydropyrazino[1 ,2-
a]pyrimidine-4,7-dione. The desired product is obtained with MW = 679.99

(calculated, monoisotopic); measured value (M+H)™: 681.0

Example 153 |
N-[6-(4-Bromobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isepropyl-4,7-

- dioxooctahydropyrazino[1 ,2-a]pyrimidin-3-y¥]cyclopropane'sulfonémide

Structure:

c hd
N_ O Br
L LT LT
N7 TN
ca O
Y

N, _o
2S

0~ b ,
Synthesis takes place in analogy to Example 27 startirig frdm 3-amino-6-(4-
bromobenzyt}-1-(2,4-dichlorobenzenesulfonyl)}-8-isopropylhexahydropyrazinof1,2-
ajpyrimidine-4,7-dione. The desired product is obtained with MW = 706.01

(calculated, monoisotopic); measured value (M+H)": 707.01
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N -O Synthesis takes place in analogy to Exanple 30

starting from 3-am no-6- (3, 4-

di chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul fonyl )-8- 10

I sopr 6pyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7- di one.

The desired product is oq%%ined with MNV674. 07

(cal cul ated, nonoi sotopic)’;” neasured val ue ( MtH) +:

675. 05 Exanple 158 15

N—[lé%$,4-u chl or obenzenesul f onyl ) - 6- (3, 4-di chl or obenz
ExampledS4sopr opyl - 4, 7- d

[ ro - | . -
o (4 SRR Y Gk PPl ORl Bifsemomy-Byyolicig1-
yihel&hydroByra@mo N-4Albyrimidihé 4, Sioheesi s takes place in
anal ogy to Exanple 31 starting from 3-am no-6-(3,4- 20
Strugiugel or obenzyl ) - 1- (2, 4- di chl or obenzenesul fonyl )-8 150
i sopr opyl hexahydr opyrazi no[ 1, 2- a] pyri m di ne- 4, 7- di one.
The desired product is obtained with MWV = 688. 08

C . .
! cul ate noi.soLepi c); neasured value (MtH)':
N- 1-,f\2N =~ nzenesul fonyl ) - 6- (3, 4-di chl or obenz

ylg -8-i poprjopyl - 4, 7-
di oxooc%\h%\u‘bopyr azi no[ 1, 2-a] pyri m di n- 3-yl ] - 4- di net hy
| am nobenzam de Structure: C Y ‘

Synthesis takes place in analogy to Example 74 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 = 656.06

(Caicuiated, monoisotopic); measured value (M+H)": 657.06

Example 155

a) 9H-Fiuoren-9-yimethyl [1 -{(2,2-diethoxyethyl)isopropylcarbamoyi]-2-(3,4-

- dichiorophenyl)ethyl]carbamate

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~dichiorOpheny’I_)—N—(Z,Zdiethoxyethyi)-N.—isopropylpropionlamide
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e) Benzyl [1-{2-(3,4-dichlorophenyl}-1-[(2,2-

25

30

NOC C OINNC ' O NYO -N 10 Synthesis takes
pl ace in anal ogy to Exanple 25 starting from
3-am no- 6- (3, 4-
di chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) - 8- _
I sopropyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di one.
The desired product is &bfained with MV = 739.10
(cal cul ated, nonoi sotopic); measured val ue (M+H)
740.0 15 Exanpl e 160

Syntﬁeé@ taked3uplste @ édalb@y fo Elxahﬂpt& RO Muthed IF) etarkihg Grof3 OH-

4-di chl or gbenzyl ) -
fluorely FoximeNB L NP a AR PFoRy B3PI 641 | ur ea

- dlch@(#l‘vl%hgf)gthy&a%aaa% fe @sﬁ\#d\ﬁoduxgg)@bté' P%d ?ﬂthzo 151

aCe 1 n ana
MW smommgzammmea amnmsoﬁiama) 41neasured value (M+Na) 391.16
di chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) - 8-
I sopropyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di one.

o) SHERAET S N6 xBTS (AR BBb ooy
[(2,mexyethyl)|sopropylcarbamoyl]ethylcarbamoyl}ethyl)carbamate

Synthesis took place in analogy to Example 29¢) (Method B) starting from 2-
amino-3-(3,4-dichlorophenyl)-N-(2,2-diethoxyethyl)}-N-isopropylpropionamide. The
desired product is obtained with MW =832.30 (calculated, 'monoisotopic);

measured value (M+H)*: 833.30

d) Benzyi (2-amino-1-{2-(3,4-dichiorophenyl)-1-{(2,2-
diethoxyethyl)isopropylcarbamoyt]ethylcarbamoyl}ethyl)carbamate

Synthesis took place in analogy to Example 29d) (Method B) starting from 9H-
fluoren-9-yimethyl (2-benzyloxycarbonylamino-2-{2-(3,4-dichlorophenyl)-1-[(2,2-
diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyilethyl)carbamate. The desired
product is obtained with MW = 61 O'.23 (calcutated, monoisotopic), measured value
(M+H)": 611.27

diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyl}-2-(2,4-

.dichlorobenzenesulfonylamino)ethyl]car_bamate
Synthesis took place in analogy to Example 29e} (Method B) starting from benzyl

(2-amino-1-{2-(3,4-dichlcrophenyl)-1-[(2,2-diethoxyethyl)isopropylcarbamoyl]ethyl-
carbamoyi}ethyl)carbamate. The desired product is obtained with MW = 818.15
(calculated, monoisotopic); measured value (M+H)*: 819.20

f) Benzyl [6-(3,4-dichlor0benzyl)—1—(2,4-dithorobenzenesulfonyl)—-8—i30pr0py[-'4,7-

dioxooctahydropyrazino{1 ,2-a]pyrimid.in-3-yl]carbamate

Synthesis took place in analogy to Example 29f) (Method B) starting from benzyl
[1-{2-(3,4-dichlorophenyl)-1-[(2,2- '




10

15

20

25

Exanpl e 161 N-[|

" -(2,4-Di chl orobenzenesul fonyl ) -6- (3, 4-di chl orobenzyl) -
8-i sopropyl -4, 7-
di oxooct ahydr opyrazi no[ 1, 2- a] pyri m di n- 3-yl ] met hanesu
fonam de 10 Structure: cl Yo, ~I C OfNf NC NO
S\O Synt hesi s takes placeél4Bn anal ogy to Exanple 26
starting from 3-am no-6-(3, 4
di chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) - 8-

diethegetiopyddreapyigahamoyiztnédatb2malpse-{2d-di ne- 4, 7- di one.

. . The desired 8r:r¥aduct i le obtained wmth MV = 670, 0 .
dichjergpeiizeneshitndmineelyisaramate i haideairarkpiadieg is obtained

. g . . PR +.
i 2B kb moncispiogie) mespyef veuR A S 37

-8-isopropyl -3-pyrrolidin-1- 20 ‘
| hex ropyr.azino[ 1. 2- timdine-4,7-dio ‘

o) 3Tt oA BB Yo igoreh g SufoauEe- ot ace

isoptdbyRiEda® Mrd@r@iﬁé{ﬁ'@z rf?ﬁitléihhjggg-cﬁdr%n 3-am no- 6- (3, 4-

i
di chl orobenzyl)-1-(2, 4-di chl or oBenzenesul f onyl ) - 8-

Synihesisrtoply Ipkasednyanalggy tat xesple 29) (hlethradiB hetadting tloorzenzyl
The;. i s, obtained wt = 6486.

I6- AT eb R e A B Sty A L

diox@ddtaBfdeyarai[1 $3a]pyrimidin-3-yljcarbamate. The desired product is

obtained with MW = 592.03 (calculated, monoisotopic); measured value (M+H)™:

593.00 '

h) N-[6-(3,4-Dich10robenzyl)—1 -(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-

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

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]pyfimidine—4,7—dione. The desired product is

+

obtained with MW = 634.04 (calculated, monoisotopic); measured value (M+H)"

635.0

- Example 156

N-{1-(2,4-Dichlorobenzenesulfonyl)-6-(3,4-dichlorobenzyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1 ,2-a]pyrimidin-3-yljcyclopropanecarboxamide

Structure: -

. N (o] Cl
£ [ I/@
N
¢ 0 N c

D

N

fo

‘Synthesis takes place in analogy to-Example 22 starting from 3-amino-6-(3,4-

dichlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl})-8-

"i‘sopropymexahyd ropyrazino[1,2-ajpyrimidine-4,7-dione. The desired product is
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20

" 1-(2, 4-Di chl or obenzenesul fonyl )-6-(3, 4-d

i chl orobenzyl ) -8-isopropyl - 3- nmor phol i n-4-

yl hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one 10

Structure: cl YNC 9, SNXXXX. cI C 0O01)--1-0 CQJ

Synt hesis takes place in _analogy to Exanple 60

starting from 3-am no-6- ( 94-

di chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) - 8-

I sopropyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7- di one.
obtaitrad wab iM\&d= 660 diccalcslatéd ahoadinetdpid)t ﬂmeW\lxred&&&:@W+H) :
661 cal cul at ed, nonoi sotopic); neasured val ue (M+H) +:

63. 06 Exanple 164 G F YCO OSNN\V F Nc 20 a)
9H—Fluoren 9-yl net hyl
1-[(2, 2- d|ethoxyethyl)lsopropylcarbanDyI] 2-(3,4 d
Exanﬂﬂadﬁﬁphenyl )ethyl ] carbamate 153 Synthesis takes

N-{1 P2 BigoAlRh e o Rl e S MasblFo AR a4 0
leX@@ét@h?&@pWéﬂhd‘fWZz ’\E?ﬂnﬁ&‘ n-3- ﬂgiy@ldb%ta?%camn%@éolm c);

nmeasur ed val ue 603. 2
Struotupes no- 3 (3, 4- d| f1 uorophenyl) - N-(2 2-di et hoxyet hyl)-N
-isopro opi onam de Synthesis takes place in
al ogy t Exanpl e 29b) (Method B) starting from 9H

cl
N _.0O cl
@9 LXK
& offs“N_ N cl
A
N

Eﬁ:o

- Synthesis takes place in'analogy to Example 30 starting from 3-amino-6-(3,4-

dichlorobenzyl)-1-(2,4-dichlorobenzenesulfonyt)-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-

dioxooctahydropyraéino[1 ,2-a]pyrimidin-3-yljcyclopentanecarboxamide

Structure:

o hd

_ N O Cl

| £ [ f/@
- TN N Cl

- a ©

L

N

s

Synthesis takes place in analogy to Example 31 starting from 3-amino-6-(3,4-

dichlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-
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fl uoren-9-yl net hyl

[1-[ (2, 2-di et hoxyet hyl )i sopropyl car banoyl | - 2- (3, 4-

di fl uorophenyl ) et hyl ] carbamate. The desired product is

obtained with MV = 358. 21 (cal cul at ed, nonoi sot opi c);

nmeasured value (MtH)': 359.2 10 c)

9H- Fl uor en- 9- yI net hyl 150

(2- benzyl oxycar bonyl am no- 2-{2- (3, 4-di fl uor ophenyl )-1-

[ (2, 2-di et hoxyet hyl )i sopropyl car banoyl ] et hyl car banoyl }
isopleiplywelx)abgmrb)j@erm?][1 ;&a}ﬂyaml&néabk}dwm & hendesiv@dqgpdct is

Ex | e c t hod B artin ro
Obtammtt%w@ﬂ@%ﬁm’&%é%mow?@toznqif 'é‘@ﬁé%%’t‘fﬂ}‘i‘? (WeH)
689.6%“ opyl propi onam de. The 15 desired product is

obtained with MV = 800. 36 (cal cul ated, nonoi sot opic);

nmeasured value (M+H)': 801. 35 d) Benzyl

é‘Z-ag'& o-1-{2-(3, 4-di fluorophenyl)-1-[(2,2 d
Exa get hyl )i sopr opyl car banoyl ] et hyl car banoyl } et hyl

L 15-6L -

NI RS U0 ok RSB gpBhaob .
dioxdaaiahnyshopyrazire] h-a]pyrimidin-3-yl]-4- dlmethylaminobenzam:de
Stru{t%rfbenzyl oxycar bonyl am no- 2-{2- (3, 4-di f| uor ophenyl ) - 1-

di et hox yI ) i sopropyl car banoyl ] et hyl car banoyl } et hyl)

&) Benzyl
[CELC{Z{(3|4 d| fI uorophenyl )-1-[(2, 2-di et hoxyet hyl )i sopr

ba 'I(;he degcl red product is obtained with MV =
_ \%Q/Ec cu , honoi sotopi c); neasured val ue

opyl ca yl ] et hyl -

car bano I}-2-(2,4-dichlorobenzenesulfonylanino)ethyl]c
ar barat €~ %Bynt hesi s took place in anal ogy to Exanple
29e) Pt hod B) starting from benzyl -

(2- adrvifio- 1- { 2- (3, 4-di fl uorophenyl )-1-j (2, 2-di et hoxyeth
yI™ i sopropyl car banoyl ] et hyl 30
car banoyl } et hyl ) carbamate. The desired product is
Syntivddisitaled placd iMivialogddo Ekan{plaléutatiad,frov Searmiviosf(3 4+
sured val ue, 1) ' ;. 809.19 4 f) Benzyl
dtchi?@%@gz}ﬂ?&l &%g;%%p;eqe Oﬂlyé‘s%hl or obenzenesul f onyl
|soprbp§|hb§é’!Wd?BM reFinGi1,2-a ﬁp rimidine-4,7-dione. The desired product is
| oxooctahydr opyr azi no 2-a] pyri mdin-3-yl]carbamate

obta@gd withsMV =0839.h0 dcalci latadh ah@gysot@p@amplaeu@@f\)alue (M+H)™:

740(§Met hod B) starting from benzyl
1-(2-(3,4-difluorophenyl)-1-[(2,2

Example 160

1-tert-Butyi-3-{1 -(2,4-dichlorobenzenesuIfonyl }-6-(3,4d ichlorobenzyl }-8-isopropyl-
4,T;dioxooctahydropyrazino[1 ,2-alpyrimidin-3-yljurea

Structure: | '

e 0.\I/ o cl o
\[ig%yiwj:njfl/I::I:u
_+"N>=O
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5
di et hoxyet hyl )i sopr opyl car banoyl ] et hyl car banoyl } - 2- ( 2,
4- di chl or obenzenesul f onyl am no) et hyl ] car bamat e. The
desired product is obtained with MNVN= 694.12
(cal cul ated, nonoi satopic measured val ue (MtH)'
695.10 Q) 51
3- Ami no- 6- (3, 4-di fl uorobenzyl ) -1-(2, 4-di chl or obenzenes
ul fonyl)-8 10

Synitssir hgs pacehndaraogyato Exgmpl2-28 sarting fdomeS-dmnmalbdBet-

TRy PR o © 200
:sop[‘@pgﬂﬁeﬁf@ﬂf&ﬁiﬁéﬂﬁ@ﬂ@%}pﬁnﬁlaw@—ﬂ i7Chib e olRNdenRApoanH is

i sopr
Obtam%wdb W{/)ﬁ ﬁ&ﬁyﬂh{mtm{!daar mppgisotanit h MeagliechvdinedeH)"
692 he desired product is obtained with MV= 560.09

cal cul at ed, nonoi sotopic); neasured value (MtH)': 15

_ 561 13 h)
%I 4- di chl or obenzenesul fonyl ) -6- (3, 4-di fl uor obenz
Exagnyeg lsopr opyl - 4, 7-

N1 PROHAAHL I8 RO b AL by Pk avalioproPa

oxam kes ace ™’ ana
dioxbuetahl@ropyrading[tl | 2 g]pyriatidia- Eﬁm]metrfiaf@uﬁoﬁé}nlde
di f1 uorobenzyl)-1-(2, 4-dichl orobenzenesul fonyl)-8-isop
StruglEgi| hexahydr opyr azi no[ 1, 2- a] pyri ni di ne-4, 7-di one.
The desi product is obt ained with MV = 628. 11

al I cul at ed, Ci nonoi sot opi c); measured value (M-H)':
ll - Q ‘," 25
,’i ZEZ ' G! obenzenesul fonyl ) -6- (3, 4-di f| uor obenz
)d|)08 i sqpropyl -4,%-
di oxoo0 wdr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] cycl obut an
ecar boxam de 155 Structure: ¢l YONOF C O

S\ N-N 5/37 \F N O Synthesis takes place in anal ogy
to Exanple 30 starting from 3-am no-6- (3, 4-

Syntﬁéé"s%@k@.@ﬁl&élé' in ahalogytodeimh é%ﬁﬁlﬂgsﬂt&rﬁ FninA61(3AP.

| hexahydr o ra2|no [1,2 yrlm i ne-4, 7-di one.
dlchimr@er@yl)r‘e pr @ml@tohe@zgnewim Mith MV = 642.13

isopropylhexahydropyrazino[1,2-ajpyrimidine-4,7-dione. The desired product is

obtained with MW = 670.0 (caiculated, monoisotopic); measured value (M+H)":

670.98

Example 162

-1+(2,4-Dichlorobenzenesulfonyl)-6-(3,4-dichlorobenzyl)-8-isopropyl-3-pyrrolidin-1-

ylhexahydropyrazino{1,2-a]pyrimidine-4,7-dione
Structure:

o hd
N. O _Cl
2 1
[ 7 “NTON cl
¢ O
»




(cal cul at ed, nonoi sotopic); neasured value (MH)':
643. 21 Exanple 166
N-[1-(2, 4- D chl orobenzenesul fonyl ) -6- (3, 4-di fl uor obenz
yl)-8-isopropyl -4, 7-
di oxooct ahydr opyrazino[ 1 g a] pyrimdin-3-yl]cycl openta
necar boxam de 10 Struct& £ cl YOO/ F ¢l ON- INN
F O N Synthesis takes place in analogy to Exanple 31
starting from 3-am no-6- (3, 4-

Syntbesis daktestiacy In) ardalegy to Hixatripty 34 etarting $roinfi 8rarhino86-{3.dp

e R e R b
|soprggglb%%élﬁgg%ﬁ%gﬁaﬂgglﬂﬂy%ldu‘i@-@?ﬂﬂﬁﬁ'\e\! Fhegisie)ptoduct is

obtaiNefl wilteMiV Bi @40.07 (taleidateass oidrmisatppie);(rBedsuret viatire dhid)
5 647 )-8-isopropyl -4, 7- di oxooct ahydropyrazi no[ 1;

_ “Z2=a] pyri mdin-3-yl]cycl ohexanecar boxam de 156

' Structure: ¢l YO/ F Y\ NN vv F C ONO
" Synthesis takes place in analogy to Exanple 32

- Exampler 1659 from 3- ani no- 6- (3, 4-

12 SRR B S ARARRES BRI R4

r opyl
- ylhexahydropyrazino[1,2-ajpyrimidine-4,7-dione

10 - Structure:

“ \»I:/ 0 ci
Che 170X
S

. & C;/ N N ’ |

k(&o

@

0

Synthesis takes place in analogy to Example 60 starting from 3-amino-6-(3,4-
dichiorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-
lisopropylhexahydropyrazino[1 ,2-alpyrimidine-4,7-dione. The desired product is

15  obtained with MW = 662.07 (calculated, monoisotopic); measured value (M+H)":
663.06

Example 164

Ch \I/ -
. N.__O - F _
£ L XX
NN T F
¢ 0

N

a
20

a) 9H-Fluoren-9-yimethyl {1-[(2,2-diethoxyethyi)isopropylcarbamoyl]-2-(3,4- "
'diﬂuoro_phenyl)ethyl]carbamate '
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30

5 a] pyrimdine-4,7-dione. The desired product is

obtained wth MV = 670.16 (cal cul ated, nonoi sotopic);

neasured value (MtH)': 671.24 Exanple 168 N-[|

-(2, 4-Di chl orobenzenesul fonyl)-6-(3, 4-di fl uor obenzyl) -

8-1i sopropyl -4, 7- di oxo-

oct ahydropyra2| nol[ 1, 2- aj ﬂ}ﬁﬁl m di n- 3-yl ] met hanesul f onam

ide 10 Structure: c/l YYNF C O N NF ON.O

O S\ Synthesis takes place in anal ogy to Exanple 26
Syntheaistiakes placeil-aaalogy-16- E)&mple 293) (Method B) starting from N-

i L e L

(calc-ﬂi'ﬁegeﬁioh@%oﬂfﬁ?@l)uFﬁeés%r@@bé!h@ﬁﬂd%é)h é\dé’ £5638. 06 15

cal cul ate nmonoi sotopi c); neasured value (MrH)'
639 02 Exanrpl e 169

b) 2-Kgfo S, ﬁ;‘:{ O REEREZ 2B thodety e ISSEH)%&Pp?Sé‘i%XE?nide
SynthESRI1AR BRICE R ey A6 Sl 3 28bp U Tol BPsHrtfiraatH-

Structure:

ﬂuorsyr&wmtbyit[3\+{&s2~fﬁilqbexyethﬂbia$wgwpylcart@mw1 -8-(34-
aagioPhEaMol SRS 1 st wpnstinadimPeryyh Y 502

(caloutiizd hewsabisetopy) avdasaldd dalue (M+H)": 359.2

¢) 9H-Fluoren-9-yimethyl (24benzyloxycarbonylaminé-ﬁZ-{Z-(S.4-diﬂuorophenyl)—1-
[(2,2-diethoxyethyl)isopropylcarbamoyllethylcarbamoyl}ethyl)carbamate
Synthesis took place in analogy to Example 29¢) (Method B) starting from 2-

- amino-3-(3,4-difluorophenyl)-N-(2,2-diethoxyethyl)-N-isopropylpropionamide. The

desired product is obtained with MW = 800.36 (calculated, monoisotopic);
measured value (M+H)": 801.35

d) Benzyl (2-amino-1-{2-(3,4-difluorophenyl)-1-[(2,2-
diethoxyethyl)isopropylcarbamoyllethylcarbamoyljethyl)carbamate

Synthesis took place in analogy to Example 29d) (Method B) starting from 9H-

fluoren-8-ylmethyl (2-benzyloxycarbonylamino-2-{2-(3,4-difluorophenyl)-1-{(2,2-

~ diethoxyethyl)isopropylcarbamoyljethylcarbamoyl}ethyl)carbamate. The desired

product is obtained with MW = 578.29 {calculated, monoisotopic); measured value
{(M+H)": 579.31

é) Benzyl [1 -{2-(3,4-difluorophenyl)-1-{(2,2-diethoxyethyl)isopropylcarbamoyi]ethyl-
carbamoyl}-2-(2,4-dichlorobenzenesuifonylamino)ethyllcarbamate
Synthesis took place in analogy to Example 29e) (Method B) starting from benzyl

{2-amino-1-{2-(3 4-difluorophenyl}-1-[(2,2-diethoxyethyl)isopropylcarbamoyljethyi-

Carbamoy_i}ethyl)carbamate. The desired product is obtained with MW = 786.21

{calculated, monoisotopic); measured value (M+Na)": 809.19
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5 a] pyrimdine-4,7-dione. The desired product is
obtained wth MV = 588.12 (cal cul ated, nonoi sotopic);
neasured value (MtH)': 589. 10 Exanple 170

1- (2, 4-Di chl orobenzenesul fonyl ) -6- (3, 4-di fl uor obenzyl)

- 8-1 sopropyl -3-pyrrolidi rgég. 10
yl hexahydr opyr azi no[ 1, 2- ?pyri m di ne-4, 7-di one
Structure: c¢l / Y pC U Synthesis takes place in
ana1l to_Exanple 74 starting from 3-am no-6- (3, 4-

f) Bepzy |[§§§&bfélﬂ§9'rqbﬂnzrliﬁ1 A2a-dighirobenzanesyliomdh§tiomopylop7-

i ks e RV P
Syntiesis tadlaplade imanalogp to ixajriplereas UMethotBYstalifidJrom benzyl

615 10 Ex le 17
[1‘{215‘(42&'%960&%%)"3*66@3%3u| fonyl )-6-(3, 4-di fl uorobenzyl)
ety PRSPy EaR IRyl cdmbmp 224 4 one 156
dichlgobeozenesulfohytantné)ethylcatbamate. $hal ddsired Ipr@iuitt is obtained
with @ T2 (B8 Ga e, orgh oGicf Woasired Valle aehy: 605.10
difIuofobenzyl)-l-(2,4-dichIorobenzenesulfonyl)-8-isop

ropyl hexahydropyrazi no[ 1, 2- 5 a] pyri m di ne-4, 7-di one.
g) 3-AminatBdBriedifippiathenzyl)$ -(@x1-diahiarobenzenasufos@ 84 5

isopraBFh SRRy HIRSL S0 A rhiid B8 7 GG Re V2! Ve (M)
Synthesis took place in analogy to Example 29g) (Method B) starting from benzyl
[6-(3,4-dif|uor0benzyl)—1--(2,4—dichlorobenzenesu!fonyl)—B-isopropyl—4,7~
dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJcarbamate. The desired product is
obtained with MW = 560.09 (calculated, monoisotopic); measured value (M+H)":
561.13

h) N-{1-(2,4-dichlorobenzenesulfonyl)-6-(3,4-difluorobenzyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJcyclopropanecarboxamide
Synthesis takes place in analogy to Example 22 starting from 3-amino-6-(3,4-
difluorobenzyl)-1-(2,4-dichlorobenzenesutfonyl)-8-isopropythexahydropyrazino[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-Dichlorobenzenesulfony!)-6-(3,4-diflucrobenzy})-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]cyclobutanecarboxamide
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15

1- (2, 4-Di chl orobenzenesul fonyl ) -6-(3, 4-di fl uor obenzyl)

- 8-1 sopropyl - 3- nor phol i n- 4-

yi hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one 10

Structure: ci YNO/ F G OS~-NL N vv'F O (o)

Synt hesis takes place in ?gal ogy to Exanple 60

starting from 3-am no-6- (3,

di fl uorobenzyl)-1-(2, 4-di chl or obenzenesul fonyl ) -8-i sop

‘rﬁ?Eg_l hexahydr opyrazi no[ 1, 2- a] pyri m di ne- 4, 7-di one.
Stru desired product is obtained with MV = 630.13 15

(cal cul ated; nonoi sotopic); neasured val ue ( MtH) +:

al 1.10 15 Exanple 173 A, YNO/ F NNO NYOS5
Iyl o arbopytafni no- 3- (2, 4- di f | uor ophenyl ) pr opi on
rd iSyn he akes place in analogy to Exanple 21
a), of ayting Tronv2-&m no- 3- (2, 4-

difluo nyl ) propi onic acid. The desired product is
obt ai ned wi th MV = 285. 08 (cal cul ated, nonoi sot opi c);

measur ed ue (MrH)': 286.05 b) Allyl

{2-( Zﬁ uor ophenyl ) -1-[(2, 2-di et hoxyet hyl )i sopr opy
| carb yl]Jethyl}- 10 carbanmate. Synthesis takes place
i n anal ogy to Exanple 21b) starting from 2-

SynthpsiyI ks aiaseny raatony -t FoampleiS0l iartasHeom 3-pmis-6r3d-
gy G5 OO R eckp i Aol Gpyracino 2-

a]pyiitdicire-4,7-dione. The desired product is obtained with MW = 642.13
{calculated, monoisotopic); measured value (M+H)": 643.21

Example 166

N-[1-(2,4-Dichlorobenzenesulfonyl)-6-(3,4-difluorobenzyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcyclopentanecarboxamide

Structure:

cl ‘,\T/ :
N._.0 F
| £ LI X
SONT TN F

ct o

N

s

‘Synth'esi_s_ takes place in analogy to Example 31 starting from 3-amino-6-{3,4-
~ difluorobenzyl)-1-(2,4-dichiorobenzenesulfonyl)-8-isopropylhexahydropyrazinof1,2-

a]pyrimidine-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-Di’chIorobenzenes_ulfon_yi}a-(S,4-difluorobenzyl)-8-isopropyl-4,7—

dioxooctahydropyrazino[1 ;2-a)pyrimidin-3-yiJcyclohexanecarboxamide
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15

443.2 15 c)
2- Am no- 3- (2, 4-di fl uor ophenyl )-N- (2, 2-di et hoxyethyl)-N
-i sopropyl propi onanmi de Synthesis takes place in
anal ogy to Exanple 21c) starting fromally) {2-(2, 4-
difluorophenyl)-1-[(2,2-q§§thoxyethyl)isopropylcarbanD
yl ] et hyl } carbamate. The esired product is obtained
with MW= 358.21 (cal cul ated, nonoi sotopic); neasured
val ue (MtH)': 359.2 20 d) Benzyl

Strugtvre’s 4-di chl or obenzenesul f onyl ami no) - 1- {2- (2, 4-di f I uo
rophenyk) -1-[(2, 2-

Cl i.et hoxyet hyl )i sopr opyl car banoyl ] et hyl car banoyl } et hyl
ra s takes pl ace in anal ogy to Exanple
sstartin m 2- am no- 3- (2, 4-

onami He desired 25 product is obtained with MV =
786. 21 g cal cul ated, nonoi sotopic); measured val ue

(MtH) " : .30 160 e) Benzyl _
[ 6-( di fl uor obenzyl) - 1- (2, 4-di chl orobenzenesul f onyl

) - 8- ropyl -4, 7-
_ di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n- 3-yl ] car bamat e
Syntisysis laleissplaok isapalagye 1o Exanglle 3y startify foph 8-a2dihp-6-(3,4-

. Starti frombenzyl (2-(2, 4- . .
diflugbBieyi e denisE o dbsrzenkeninv fisqpsonviberanicrepweripptt 2-
alpyrimittind-4,72diene. The desired product is obtained with MW = 670.16

di et hoxyet hyl )i sopropyl car banoyl LSI hyl car banoyl } et hyl )
(cal.cwalt%rm@reqlscm@lcaemea@ureqo\raiu@&%H '(%ﬂa?‘hed with MV =
694. 12 (cal cul ated, nonoi sotopic); measured val ue

(MtH) ' 695.05 f)

' fc"ug%??enyl )<= N-{ 2, 2-di et hoxyet hyl ) - N-i sopr opy! pr opi

Exam3plymé®- 6- (2, 4- di f | uor obenzyl ) - 1- (2, 4- di chl or obenzenes

f ony| fo 8-1sopropyl hexa- 10 . . )
N1 A9 aaharenes LBy 1 i iuarohsa - iegproRust  dioxo-
octatySESrBL R, bIAThRR. sl AnRRERE Sufbhainiad 2 L1 ng from

Structiirehl or obenzenesul f onyl ani no) - 1-{2- (2, 4- di f | uor ophenyl
)-1-1(2,.2- -

di et hoxMyl )i sopropyl car banoyl ] et hyl car banoyl } et hyl)

bamat ev._The desifed product is obtained with MV =

@D (calicul t effl, nonoi sotopic); measured val ue 15

Cl

h[oi-_(z, 4t Di chl or obenzenesul fonyl ) - 6- (2, 4-di f | uor obenz
yl)-8-i¥sopopyl -4, 7-

\ O

07\
Synthesis takes place in analogy to Example 26 starting from 3-amino-6-(3,4-
difluorobenzyl}-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylhexahydroepyrazinof1,2-
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-Dichlorobenzenesulfonyl}-6-(3,4-difluocrobenzyl)-3-dimethylamino-8-
isopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione
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20

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] cycl opropa
necar boxam de Synthesis takes place in analogy to
Exanpl e 29e) (Method A) starting from3 20
am no- 6- (2, 4-di fl uor obenzyl )-1-(2, 4-di chl or obenzenesul
fonyl) - 8-
i sopr opyl hexahydr opyr azi noft 1, 2-a] pyri mdine-4, 7-di one.
The desired product is obtained with MW= 628. 11
St %@gl cul at ed, nonoi sotopic); neasured value (MtH)':
TUg38e31 25 Exanple 174
1- (2, 4- Di ehl or obenzenesul fonyl)-6-(2, 4- d|f| uor obenzyl)
- di net hyl am no- 8-
fdr opyrazi no[ 1, 2-a] pyri m di ne- 4, 7- di one
ONOi I OSNNC /N
Ftn anal ogy to Exanple 72

stCar Pi n m 3-ami no-6- (2, 4-
difluoro )-1-(2, 4-di chl orobenzenesul fonyl)-8-isop
ropyl hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one.

The desiTed product is obtained with MW= 588.12 5

S G418, e AR SR B 4 o 5.0

Cl

“diftubrdivearghd K(Zﬂldﬁihldrf)béutén&tﬂf&nﬂﬁi&‘sbpmwhﬂ%hyd m%yrazmoﬁ 2-

I.SQ pyl hexahydr opyr azi no[ 1, %‘ yrimdine-4,7-di one
a]pyq@mﬁw-&c‘{-@@e e ngd(prpdug\zm aiged Nyith MW 588.12
(calculated, monoisotopic); measured value (M+H)*: 589.10

Example 170 _
1 -(2,4-Dichl0_r0benzenesulfonyl }6-(3,4-difluorobenzyl)-8-isopropyl-3-pyrrolidin-1-
ylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

c. h
N.__O F
e CX 00
Y O#S*N N F
.
N

©

Synthesis takes pIaCe in analogy to Example 74 starting from 3-amino-6-(3,4-

difluorobenzyl)-1-(2,4-dichlorobenzenesulfonyi)-8-isopropylhexahydropyrazino[1,2-

a]pyrimidine-4,7-dione. The desired product is obtained with MW = 614.13

{calculated, monoisofopic); measured value (M+H)*: 615.10

Example 171
1-(2,4-Dichlorobenzenesuifonyl)-6-(3,4-difluorobenzyl)-8-isopropyl-3-piperidin-1-yi-

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

,,» TAO F Synthesis takes place in analogy to Exanple 73
starting from3-amno-6-(2,4 d

i fl uorobenzyl)-1-(2, 4-di chl or obenzenesul fonyl ) -8-i sopr
opyl hexahydr opyrazino[ 1, 2- a] pyri m di ne-4, 7-di one. The

desired product is obtai with MV = 600.12
(cal cul ated, nonoi sotopic)’,” neasured val ue (MtH)"':
600.81 15 162 Exanple 176 C I \ I ~~NOF/ O NN

\' Il FA F NNOa) 9H Fl uoren-9-yl net hyl
Strughurey 2, 2- di et hoxyet hyl )i sopr opyl car banoyl ] - 2- pent af | uo
ro- 5 phenyl ethyl]carbamate Synthesis takes place in
ci. anal ogy t%anpl e 29a) (Method B) starting fromN
- 5 FOH. The desired product is
34.25 (cal cul ated, nonoi sotopic);
= 657.17 10 b) ~
uor ophenyl - N- (2, 2- di et hoxyethyl )-N-i s

4,

pent af | uorophenyl et hyQcar bamate.. The desired product

Sunb U e e NG B i 5.1

diﬂu@tf;bléhzw-e F(294—¢Ioinkirb?énzenesulfogyl )«8~isoprfc>|py!hexagyd rolpyrazino[1 ,2-
.2- henzyl gxycacbonyl ari no- 2-{2- nt af | yor.ophe -1-
alpyISE A ey JPR Ao S royE s P IESH MORH N8 ReBny )
(ca!ﬁlﬁ&b%&éh@%@ﬁi ); edshasd §a1he_<{iwlﬁrlpa§§29.§2ana' ogy to

Exanpl e 29c) (Method B) starting from 2-

Example 172 .
1-(2,4-Dichlorobenzenesulfonyl)-6-(3,4-difluorobenzyl}-8-isopropyl-3-morpholin-4-
ylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

i Y
e O

- Synthesis takes place in analogy to Example 60 starting from 3—amino-—6‘—(3,4—

_ difluorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropylthexahyd ropyrézino[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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am no- 3- pent af | uor ophenyl - N- (2, 2-di et hoxyet hyl ) - N-i sop
ropyt propi onam de. The 20 desired product is obtained
with MW= 854.33 (cal cul ated, nonoi sotopic); neasured
val ue (MtNa)+: 877.41 d) Benzyl
(2-am no- 1-{2- pent af | uor ol;%enyl -1-1(2, 2-
di et hoxyet hyl )i sopr opyl carbanoyl ] et hyl car banoyl } et hyl)
carbamate 25 Synthesis took place in analogy to

29d) (Method B) starting from 9H

E"af'?FﬂS 1@?? 9-yl net hyl
(2- benzyl oxycar bonyl am no- 2-{2- pent af | uor ophenyl -1-[ (2
, 2-

di et hoxye )i sopropyl car banoyl ] et hyl car banoyl } et hyl)
Cl amat e. h% desired 163 product is obtained wth
6(32 % Ctal®ulgt ed, nonoi sotopic); neasured val ue

65 24 Benzyl

[ & (&1 Ent? Iuoro-henyl 1-[ (2, 2- di et hoxyet hyl )i sopr opy
Icarba hyl -
car bano yI} (2,4-dichIorobenzenesulfonylanino)ethyl]c

ar bamat eM hesis took place in analogy to Exanple
29e) (Me B) starting frombenzyl (2-am no-1
-{2- pen fluorophenyl-l -[ (2, 2-di et hoxyet hyl

) i sopropyl car banoyl ] et hyl - car banoyl } et hyl ) car bamat e. |
The desired product is obtained with MV = 840. 18

2-A|§g%ly%§k@&fgﬁwlﬂ@'—‘@@ﬁt—&ﬂ&%bhgﬁﬁ?&%%%n\’caééiﬁ (MeNa) +:

SynthéSI(s 2akegiplabe o ahealoge e Bxbhiply ) aPsiastif 8O 2-4nfindlPED4-

d’ﬂ“‘b@ﬁf‘ﬁF'YfﬂRfPB}S’ﬁ'é‘nWﬁeTh? ﬂ@@lr%nhpmdw isebtaisied with M) T RP§.08
|
(caldufbtéd yhbgg%?ﬁﬂ?@f me@é[l ébeéétge:g gi Gﬁ'_ n analogy to

n r om
b) Aldnl &*I(Z),ﬂerhﬂumephemyli OF[QQ ammhbx;lethyl)isopropy;ca{t%amoy{]ethyl}-

- 2- di et hoxyet hyl )i sopr opyl car banoyl | -
Carbﬁ'&‘%‘féafl uor ophenyl et hyl car banoyl } et hyl ) car bamat e. The

| Syntﬁ@sﬁh rt%spﬁlﬁgé“ﬁ{ ah§log?@6 ExaRthidLY B %{'ﬁhag( mo%kr

(cal cul ated, nonoi sdto |c neasu
allylcmgarb@ngbamlno -3~(2,4- dlﬂuorophenyi)proplomc acid. The desnred product is

obta%Bd wnﬁjoM:lN (=244f2.95 ?gélgﬂlgpe% er‘?é‘r?c%ét%%@f %easﬂlse%pva?upg (M+H) :

443.pent af | uor ophenyl net hyl hexahydr opyr azi no[ 1, 2- a] py(rri di
ne-4,7-dione Synthesis takes place in anal ogy t

c) 2- MQ;BE(ZE@Qylugfcaqheinﬁ(@-l*ﬂ-;(aﬂr@gﬁme[fwi)(Pﬂ—lmpr@pylproplonamtde
Synth&dl RIRNEE I SRAbEY Y Ekafiotd IRELstBMng frorfy sliyl e 8-
difluorophenyl)-1-[(2,2-diethoxyethyl)isopropylcarbamoyl]ethyf}carbamate. The
desired product is obtained with MW = 358.21 (calculated, monoisotopic);
measured value (M+H)": 359.2 |

d) Benzyl (2-(2,4-dichlorobenzenesulfonylaminc}-1-{2-(2,4-difluorophenyt)}-1-[(2,2-
diethoxyethyl)isopropylcarbamoyllethylcarbamoyl}ethyl)carbamate

o Synthesis takes place in analogy to Example 29b) starting from 2—amiho-3-(2 4-

dlﬂuorophenyl) N-(2,2-diethoxyethyl)-N- tsopropyiproplonamlde The desired
product is obtained with MW = 786 21 (calculated, monoisotopic), measured value
(M+H)": 787.30 '
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pent af | uor ophenyl net hyl oct ahydr opyr azi no[ 1, 2-a] pyri m d
i n-3-yl]carbamate. The desired product is obtained
with MW= 614.06 (cal cul ated, nonoi sotopic); 25
nmeasured val ue (MtH) +: 615. 05 h)

N-[1-(2,4-Dchl orobenzenefs&dfonyl) 8-isopropyl-4,7-dio

X0- 6-
pent af | uorophenyl nmet hyl oct ahydr opyr azi no[ 1, 2-a] pyri m d

e) B2 iR A IPRigpeey tali S HOPaR LR MO E-iSOPTOPyI-, -
o SR L A Pl Ylenbagrate.
Synibastaatfake@plﬂmen)arnmgwﬂor@mhplermysmln@tmn%a]wytZ—(ﬂ,d—

dich|g R ARSI nal (7 1 A T RBREB B 2. meacur ed
diethltﬁl ﬁy@éﬂ‘d}d Ia%a%ﬁéﬁ{m&béﬁ)ygethyl)carbamate The desired

D chl or obenzenesu I f on
produgbistghtaimedovith Wﬁﬁr@%ﬂZG{C@l@Hb@d wopagiketopic); measured value

xahydropyra2| no[ 1, 2-a] pyri m di ne-4, 7-di one
(M”gﬁ%{?% a0/ (OO /F 11S~-NN\ F d 0

Y- 10 F Synt heS| s takes pl ace in anal ogy to Exanple 72
from 3-am no-1-(2, 4-

artin

f) 3- %mﬂ ér(gbbﬁ@éﬁgmﬂwhyﬂ -§2, 8dr@ugmwzeeesulfonyl)—8 -isopropylhexa-
hydropyrazino[ 1, 2-a] pyrimd

hydrBﬁgv'a%fr{?‘f'Pboeagﬁmﬂgﬁé% pr oduct is obtained with

Syntmss telds place dakaaloglydd, Em@emtg) Btar}ing froeabenad (2-(2,4-

dichig OB ERFRUACTaTINS. 1A% AU 1221 ) - 8- | s0p

d.iethfoﬁtpéihyﬁ'rsoproplearbamoyi]ethylcarbamo.yl}ethyl)carbamate. The desired

product is obtained with MW = 560.09 (calculated, monoisotopic); measured value

(M+H)": 561.0

g) N-[1 —(2,4-DichIorobenzenesu[fonyl)—ﬁ—(2,4-diﬂuorobeniyl)-8-isopropy|-4,7—
dioxooctahydropyrazino[1,2-a]pyrimidin-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-
isopropylhexahydropyrazinof1,2-aJpyrimidine-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-
isopropythexahydropyrazino[1,2-a]pyrimidine-4,7-dione

‘Structure;
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pent af | uor ophenyl net hyl hexahydr opyr azi no[ 1, 2-a] pyri m d
ine-4,7-dione Structure: CI F | OF/ F FCO OS N\
F O CN Synthesis takes place in anal ogy to Exanpl e
73 starting from 3-am no-1-(2,4- 20
di chl or obenzenesul f onyl ) ~@i sopr opyl - 6-
pentafluorophenylnethylhexahydropyra2|no[l 2-alpyrimd
i ne-4,7-dione. The 165 desired product is obtained
with MV = 654 09 (cal cul ated, nonoi sotopic); neasured
val ue (N%FD 655.1 Exanple 179 5

2. 4-Di chl robgnzenesukfonyl) 8-i sopropyl - 6-pentaflu
enyl
4d|n 1-yl hex§ f opyrazino[ 1, 2-a] pyrimdine-4,7-

' F NOFF O OS\N-NF U

Sy?'ft ta es plac in anal ogy to Exanple 74
startlng 8-amno-1-(2,4- 10

di chl or ob zenesulfonyl)-8-isopropyl-

pent af | uor ophenyl met hyl hexahydr opyr azi no[ 1, 2- a] pyri m d

i ne-4,7-dione. The desired product is obtained with
Synthegis taless place dmboalogydd Exao@é 3@t sfaitiog frommSaamined6-(2,4-

Cl

' d:ﬂuor%b%nz;slwt&,4—d:c?\?or%%enzenesuﬂgnﬁ )-é-lsopropyihexa hydropyrazino[1,2-

a}pyrimidine-4,7-dione. The desired product is obtained with MW = 588.12
(calculated, monoisotopic); measured value (M+H)™: 589.07

- Example 175

3—Azetidin-1-yl~1~(2,4-dich{orobenzenesulfonyl )-6-(2,4-diflucrobenzyl)-8-
isopropythexahydropyrazino[1 ,2-a]pyr_imidine-4,7—dione

Structure:

@ifv@

N

"%

Synthesis takes place in analogy to Example 73 starting from 3-amino-6-(2,4-
difluorobenzyl)-1-(2,4-dichiorobenzenesulfonyl)-8-isopropylhexahydropyrazino{1,2-

~ a]pyrimidine-4,7-dione. The desired product is obfained with MW = 600.12

(calculated, monoisotopic); measured vaiue (M+H)": 600.81
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1-(2, 4-Di chl orobenzenesul fonyl ) - 8-i sopr opyl - 6-pent af | u
or ophenyl net hyl - 3-
pi peri di n-1-yl hexahydropyrazi no[ 1, 2-a] pyri m di ne-4, 7-d
ione Structure: Y C \ ~~Of YNO1 F "SANNF d
O U Synthesis takes placgghn anal ogy to Exanple 59
starting from 3-am no- 1- 9,4- 20
di chl or obenzenesul fonyl ) - 8-i sopropyl -6 166 | ;
ent uor ophenyl nmet hyl hexahydr opyr azi no[ 1, 2-a] pyri m
Exalﬁnge_ i?é-di oﬁe. yl'he desired product is obtained with
. MW= 682.12 (cal cul ated, nonoisotopic); neasured
value (MtH)': 683.09 5 Exanple 181
1-(2,4?qkbhlonobenzenesulfonyl)-S-isopropyl-3-norpho|

4- | - B+ pe {2 | iror ophenyl - _

£ fsvgl/{:e';(hyyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one

bt porune: > | OYOFF \ bl C OS~-NNOF
‘0) 1 nt hesi s takes place in anal ogy to Exanple 60

startipg Yrom 3-ani no-1-(2, 4-

X

Ci

a) 9H-Fluoren-9-yimethyl [1-[(2,2-diethoxyethyl)isopropylcarbamoyi]-2-pentafluoro-

phenylethyl]carbamate
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)*: 65717

b) 2-Amino-3-pentafluorophenyl-N-(2,2-diethoxyethyl)-N-isopropylpropicnamide
Synthesis takes place in analogy to Example 29b) (Method B) starting from 9H- |
fluoren-S-ylmethyi [1 -[(2,2—diethoxyethyi)isopropylcarbamoyl]-2—
pentafluorophenylethyljcarbamate. The desired product is obtained with

MW = 412.18 (calculated, monoisotopic); measured value (M+Na)*: 435.17

¢) 9H-Fluoren-9-yimethyl (2-benzyioxycarbonylamino-2-{2-(pentafluorophenyl)-1-
[(2,2-diethoxyethyl)isopropylcarbamoyljethylcarbamoyl}ethyl)carbamate
Synthesis took place in analogy to Example 29¢) (Method B) starting from 2-
amino-3;pentaﬂuorophenyl—N-(2,2-diethoxyethyl)—N-isopropyipropionamide. The |
desired product is obtained with MW = 854.33 (calcu,latéd , monoisotopic);
measured value (M+Na)*: 877.41 |

.d) Benzyl (2-amino-1-{2-pentaflucrophenyl-1-[{2,2-

diethoxyethyl)isopropylcarbamoyllethyicarbamoyl}ethyl)carbamate
Synthesis took place in analogy to_Exarhpte 29d) (Method B} starting from 9H-

© fluoren-8-ylmethyl (2-benzyloxycarbonylamino-2-{2-pentafiuorophenyl-1-§(2,2-
diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyl}ethyl)carbamate. The desired
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30

d ichl orobenzenesul fonyl ) -8-i sopropyl -

pent af | uor ophenyl nmet hyl hexahydr opyr azi no[ 1, 2-aj pyrimd

ine-4,7-dione. The desired product is obtained with

MAN = 684. 10 (cal cul ated, nonoi sotopic); 15 nmeasured

value (MrH) ": 685.01 EXx le 182 C Y 10 \ S NNN

Cl ON 20 a) 9H Fl uoren-9-yl net hyl

{1-[(2, 2-di et hoxyet hyl )i sopropyl car banoyl ] - 2- pyri di n- 3

- et hyl }carbamate 167 Synthesis takes place in
prodkh iSRRI mRH VG =263, 20 (SAIRUALE) raanasa ABI DR Fifed.value

al ani ne. The desired product is obtained with

(M+ﬁﬁyyégg%h29 (cal cul ated, nonoi sotopic); neasured

val ue (MtH) +: 546.24 5 D)

&) BB, ﬁﬁ% PahfGoreganb AL ¢ sabopralru e apya A ethyl-
carb (%ami%glmq%%ﬁésﬁﬂﬁﬂdnﬁ’iﬂoﬁétﬁﬁ]c%"bamate

| 'uoren
Syntmas[s(taolﬁ pticetin @naigyib) b soppie Bded :{\Mlemmle) starpg fraimrbeizyl

Lethyl}c mat e.. e obt ai ned
(- Hipe R OB e LeeiooRyaEy Bbp bR tamoWethy'-
carbﬁﬁi ﬂiyf)b%rban%é 7Re Hasked Eﬁitﬁ)ﬂt is obtained w:th MW = 840.18
di et hoxyet hyl )i sopr opyl car army A 2-pyridin-3
(caia%t@ﬂhylpaatsmm@)l. meagu(@iwaluadx@mag
nmet hoxycar bonyl am no ) et hyl ] car banat e Synt hesi s took
place in anal ogy to Exanple 29c) (Method B) starting

f) Behzgalr[\‘lqz 4-dichlorobenzenesulfonyl)-8-isopropyl-4, T—dioxo—ﬁ-
{ln (2, 2-di et hoxyet hyl ) - N-i séﬁwopyl ridin
pentg Wehﬁﬂy’a@thﬂ%taa ppwzmﬁ& gigig- 3016 f@rh@aaw t h

SyntM%lS tgﬁb%@lé g‘iﬁg;ﬁé‘iggk?g £:x3RIHE 99 WhGhg FARABLRSH (2abue
d'CmO@bEB"ZBU%UJfC[FWfﬂml)G tei3.2tdigthoixgetbyhisppoayteambgrinby}-2-
pentgf){d(;rgipnél%}lg!h?(‘c%tljémoyl}ethyi)carbamate. The desired product is
obtained with MW = 748.09 (calculated, monoisotopic); measured value (M+H)":
749.15

g) 3-Amino-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-6-
pentafluocrophenylmethylhexahydropyrazino[1,2-alpyrimidine-4,7-dione

.Synthesis takes place in analogy to Example 29g) starting from benzyl [1-(2,4-

diChloro—benzenesulfonyl)-8-isopfopyl-4,7-dioxo-6-
-pentaﬂuorophenylmethyloctahydropyrazino[1 ,2-a]pyrimidin-3-yijcarbamate. The
desired product is obtained with MW = 614.06 (calculated, monoisotopic);
measured value (M+H)": 615.05

h). N-{1-(2,4-Dichlorobenzenesulfonyi)-8- isopropyl-4 7-dioxo-6-

A pentafluorophenylmethyloctahydropyrazmo[1 2—a]pynm|dm-3 -yi]pyrrolidine-2-

carboxamide
Synthesis takes place in analogy to Example 40 starting from 3-amino-1-(2,4-
dichlorobenzenesulfonyi)-8-isopropyl-6-

pentafiuorophenylmethylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The
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15

2

car banoyl }ethyl )carbamate 20 Synthesis took place in
anal ogy to Exanple 29d) (Method B) startlng from
benzyl

[1-[ (2, 2-di et hoxyet hyl )i sopr opyl car banoyl | - 2- pyri di n-3
-yl et hyl car banmoyl } - 2- (9H4

fluoren-9- yInethoxycarbon§1an1no)ethy|]carbanate The
desired product is obtained with MV = 543. 31

| cu ed,, .npnaoj s, C measur ed val ue
0‘&3&@r étggwfzﬁ wu?h R/R/\I )?11 11 (calculated, monmsg?omc)

mea{sg"é@\,gugl( mroja@ggnesul fonyl am no)-1-{1-[ (2, 2-
d|ethoxyethyl)lsopropylcarbannyl] 2-pyrid

i n-3-yl ethyl carbanoyl }ethyl )carbamate Synthesis took
| ace i-h anal ogy to Exanple 29e) (Method B) starting
Exaﬁf@ﬁﬁgﬁzyl
afawnm@béﬂzér{e%u&oﬂ |§=-t3b<ﬂm&ﬁ,§wmﬁoi99§@m he paflubrdpheny!-

gﬂ din-3 | et hyl car bano eth carba
met bexaiwdmmctazmc)[ 2a}mmm@mamﬂﬂhduonw_ 751 22
cul at ed, nonoi sotopic); neasured val ue (M+H) +:
Stf”‘?@am 168 f) Benzyl |
[1-(2, 4-di c\hwl/olobenz[e__:nesul fonyl)-8-isopropyl -4, 7-di oxo
3

Cl_ - 6:pyridin-
hyl oct al 5 |-5[1 2-a] pyri mdin- 3- yI]carbana
QPthis ce in anal ogy to Exanpl e 29f)
:rtgﬁgN B 2, 4-
dighl®@ro ben‘enesulf n1no) 1- {1 [ (2, 2-di et hoxyet hy
)i sopropyl anoyl F-2 5

pyridi n- 3-yl et yl car barmoyl } et hyl ) carbamate. The
desired prdduct is obtained with MN= 659.14
(cal cul ated, nonoi sotopic); neasured value (M-H)'

Syntﬁ@@:slﬁk@ place in analogy to Example 72 starting frorn S-amtno- -(2 4-
1-(2 di chl or obenzenesul f onyl) - |sopropyl-6-

dlchmqtpt%{]qengsuffonyl) -8-isopropyl-6-

pentﬁh%ﬁﬁﬁﬁ@f@?@ﬁg afi‘ﬁb %%lnékﬁ#%géy{ﬂaﬂ'@ae 47’-&10% ‘)?ﬁe
deszacbpmdngt i roduhalbed xrwlh M (=2320 62 (calculated, monoisotopic);

mea#&télgo\;aggmeﬂ?slg O(RE}/') -i sopropyl -4, 7-d i oxo-6-pyrid
yl met hyl oct ahydr opyr azi no[ 1, 2- a] pyri m di n-3-yl ] carbama
te. The desired product is obtained with MN= 525 10

Example ¢l8at ed, nonoi sotopic); neasured val ue (MH)'

'Azﬁf‘?flk‘!?h?%] cHirBlorekanzenesuiferytlBysoprrrYf-opyi - 4, 7- di o

' penti¥fudtopbiéhlintidihexahydropyrazino]1,2-alpyrimidine-4,7-dione

Structure:

@uﬁvﬁl

N

"%

* Synthesis takes place in analogy to Example 73 starting from 3-amino-1-(2,4-

dichlorobenzenesulfonyl)-8-isopropyl-6-

pentaflucrophenylmethylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The
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Qf’f’

yl met hyl oct ahydr opyr azi no[ 1, 2-a] pyri m di n- 3-yl ] acet am
de Synthesis takes place in analogy to Exanple 21 h)
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 opyrazi no[ 1, 24 Eg a] pyri m di ne- 4, 7- di one.
The desired product is obtained with MV = 567 11
(calculated nonoi sot opi ¢); neasured val ue (M-H)'

s RS St M5 O fcudatodo prongieatapivli o

Qrelryakd 8 et hyl oct a- 25
meaﬁ rgr opyLrI a(z:M -6§ EILTloy'ri m di n- 3-yl ] cycl opr opanecar boxa
m de Structure. cl YSNNN cl 0 N169 Synthesis

| ace in anal ogy to Exanple 22 starting from
Exapl iz,

1-(2, 4- |
e SRR Y b S o e

y )
pyrraligii- ﬂe%qxadiddmpyrazmb[ﬂaz-awrmldhneMM:diese 13
Struétcal cul at ed, nonoi sotopic); neasured value (M:H)'
13 5 Exarrpl e 184

N[1-(2,4-8) or obenzenesul fonyl ) -8-i sopropyl -4, 7-di o
Cl. X0z 6-pyridi 3 yl met’hyl oct a-

d pyraz| [ 102 rim din-3-yl] cycl obut anecar boxam

St@ucfuref YR O iSNNN G 0YO N

7 g
& g N F

F
LA
N

Synthesis takes place in analogy to Example 74 starting from 3-amino-1-(2,4-
dichlorobenzenesulfonyl)-8-isopropyl-6-
pentaflucrophenylmethylhexahydropyrazino{1,2-ajpyrimidine-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-pentaflucrophenylmethyl-3-
piperidin-1-ylhexahydropyrazino[1,2-ajpyrimidine-4,7-dione ‘
Structure:

Y

krg F
O

Syn_thesis. takes place in analogy to Example 59 starting from 3-amino-1-(2,4-
dichlorebenzenesulfonyl)-8-isopropyl-6- | |
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O 10 Synthesis takes place in analogy to Exanple 30
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 obtaigg with MV= 607. 14
(cal cul ated, nonoi sotopic); neasured val ue ( MtH)

608. 15 15 Exanpl e 185

pentq%&o;éh thﬂ@@ﬁx@@ﬁ%@ﬁgqyg py?n*l&lRB-f Piiode. rid

desir8d @rr@cﬂwtaez bbelidewith W Fi662 N23(culdutated openbrbRpicpoxa
mde Structure; Y YOO\ SNNN C 01l y-10 N 20

meafsyﬁtiwébles(l\ﬂﬁﬂb56§388e in anal ogy to Exanple 31
starting from 3-am no-1-(2, 4-
di chl or obenzenesul fonyl ) - 8-i sopr opyl - 6- pyri di n- 3-yl et
Exadiﬁ!ehw(‘lahydr opyrazino[1,2 170 a]pyrim dine-4, 7-dione.
e desired product is obtained wth

1-(2, %&wgrc&maenwmw&)t%ﬁoeyopwr@a@efré*&ﬂ%‘i Mbgmﬂﬁﬁﬂuomphenvl-
meth%ﬁ’f&%}fﬁéswgﬁf%?%b%ﬁ!grr%dslﬁ?#b-in? f%n 8-isopropyl-4,7-dio

Struckure6- pyri di n- 3- yl net hyl oct a-
hydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] pyrrolidi ne-2-carbo
xam de St ctureFYNO/ /1% NN-J\/ N

A Lﬁi

[]

Synthesis takés place in analogy to Example 60 starting from 3-amino-1-(2,4-

dichlorobenzenesulfonyl)-8-isopropyl-6-
pentafluorophenylmethylhexahydropyrazino{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

a) 9H-Fluoren-8-yimethyl {1-[(2,2—diethoxyethyl)isopropylc’érbamoyl]-2-pyridin-3-yl—
ethyl}carbamate




10

15

20

25

30

Cl I Y-1-0 N co NSynthesis takes place in analogy to
Exanpl e 40 starting from 37amno-1-(2,4 1.0

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 obtainRgg with MV= 622.15
(cal cul ated, nonoi sotopic); neasured val ue ( MtH) +:

623. 14 Exanple 187 15

Synthlég'%'télges Q'cgg'k ghﬁ@?@{f %%@ﬁ%glg 5¥Ba (I\ﬁe ho%pé) ﬁgrtmg from iPmoc—

3- pywﬂa@nwammqiéswédqirauucmIdﬁblt:ﬂngd With-Mwnd Ereisng aialémﬂ%d
nzamde Structure: : I S\ N d OY--ON
MON@iSOtoRIg); "Wﬁt’f%%‘i’%‘uﬁéwé'é‘])pl@cfe%n anal ogy to Exanpl e
25 starting from 3-amno-1-(2,4 20
di chl or obenzenesul fonyl ) - 8-i sopr opyl - 6- pyri di n- 3-yl net
b) 2-Apineha(B, B-digtyoagethel)- N-&ob?dpylalpyﬁd:madylpméﬁoﬂarﬁlwe
The desired roduct IS gbtained wth

Synthesip flfes lacs ibABalegy &pFxpmplea9h} dlethad B stastiagfrom 9H-
Mo O L S s PRV AR BRI g

ylethx@asabpmteil TheBd@mmﬁ prdduct B-obtained with MW = 323.22 (calculated,

mo“%%&&@%r 3B L0Sletr Gl e H gy g5 V! 1 ni cotinam de

c) Benzy! [1-[(2,2-diethoxyethyi)isopropylcarbamoyi]~2~pyridin-3-yiethylcarbamoyl}*

_2-(9H-fldoren—9—y|methoxycarbonylamino)ethyl]carbamate

Synthesis took place in analogy to Example 29c) (Method B) starting from 2-
amino-N-(2,2-diethoxyethyl)}-N-isopropyl-3-pyridin-3-ylpropionamide. The desired
product is obtained with MW = 765.37 (calculated, monoisotopic); measured value
(M+H)": 766.31

d) Benzyl (2-amino-{1-[(2,2-diethoxyethyl)isopropylcarbamoyi]-2-pyridin-3-ylethyl-
carbamoyl}ethyl)carbamate '

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-ylmethoxycarbonylamino)ethyllcarbamate. The desired product is
obtained with MW = 543.31 (calculated, monoisotopic); measured value (M+H)":
544 4

e) Benzyl (2-(2,4-d ichlorobenzenesulfonylamino)-1-{1-[(2,2-

diethoxyethyl)isopropylcarbamoyl}-2-pyridin-3-ylethylcarbamoyljethyl)carbamate

Synthesis took ptace in analogy to Example 29e) (Méthod B) starting from benzy!
(2-amino-{1-[(2,2-diethoxyethyl)isopropylcarbamoyl]-2-pyridin-3-

‘ y!ethylcarbambyl}ethy[)carbamate.._ The desired product is obtained with

MW = 751.22 (calculated, monoisotopic); measured val_ue_(M+H)": 752.19.
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25

~l YO V'l ~~1 "SSNNN N O --1 N Synthesis takes
pl ace in anal ogy to Exanple 50 starting from
3-amno-1-(2,4 10

di chl or obenzenesul f onyl ) - 8-i sopr opyl - 6- pyri di n- 3-yl net
hyl hexahydr opyrazi no[ 1, 2+ g]pyrinidine-4,7-dione. The
desired product is obtalne wth MV=.630.12
(cal cul ated, nonoi sotopic); measured val ue (M+H)

631

) By RC e BRI opanzd esuliper)-BristrnpEhe ZiPEHErREIn-Bop

tmetiPAYEydropy Pasindi1 YA TpYtiftidin-3-yijcarbamat
y Iep)F'rret h&ﬂo@ghydropyra]zp?r{o[l 2- %]]Cp%l/-r?rpnad?n 3-ylJurea

Synéeﬁlﬁdﬁ place in amalggy to Exarmple 201 )starting$raom biinzy! (2-(2,4-

dtchl?i[%?)faﬁ%%ﬁqquiﬁﬁélagrw )g‘l i?—(@ng-dé%xo tr';E)i?srBDpropglcarbamoyi] 2-

Prih SIS ol eteto et s ntenian
B

MW 1658164 {saleniplesk andisotopickimeasukb divalue (M 1 660.10
(cal cul ated, nonoi sotopic); neasured val ue (MtH) +: °
625.1 Exarrpl e 190 5

9) 3~Nn1jrhe(12(maammbehmmnym%bbr@yl 6qpAidpyB- 4, 7-di o

ylmethylhe&%ydrép@rgzlngﬁeé—h ly?‘%ldine—tl,?—dlone

Synthesis takes place in analogy to Example 29¢) starting from benzyl {1-(2,4-
dich!orobenzenesulfonyl)-8-isopropyl-4,T—dioxo;G-pyridin—S—
ylmethyloctahydropyrazino{1 2-a]pyrimidin-3-yl]carbamate The desired product is
obtained with MW = 525.10 (calculated mono:sotoplc) measured value (M+H)":

526.1

h) N-[1 -(2,4-DichlorobenzenesuIfonyl)-S-isopropyl—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-1-(2,4-

-dichlorobenzenesulfonyt)-8-isopropyl-6-pyridin-3-yimethythexahydropyrazino[1,2-

ajpyrimidine-4,7-dione. The desired product is obtained with MW = 567.11

‘({:alcu!ated, monoisotopic); measured value (M+H)": 568.11

Example 183
N-[1-(2,4-Dichlorobenzenesuifonyi}-8-isopropyi-4,7-dioxo-6-pyridin-3-ylmethylocta-
hydropyrazino[1,2-a]pyrimidin-3-yljcyclopropanecarboxamide

Structure:

N \[L/
QS*O Lro

& d’/‘N_ N~

H/ko

Jo
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15

20

hydr opyr azi no[ 1, 2- a] pyri m di n- 3-yl ] net hanesul f onam de
Structure: cIl O N-NN C ONS O O \ Synthesis
takes place in analogy to Exanple 26 starting from
3-am no-1-(2,4 10

di chl or obenzenesul f onyl ) - 189 i sopropyl - 6-pyridin-3-yl met
hyl hexahydr opyrazi no[ 1, 2- a]pyr|n1d|ne 4, 7-di one. The
desired product is obtained with MW= 603. 08

al cu ate nmonoi sot opi ¢ measur ed val u M+
Syn%@ ! g( BiAGELN foalogy 1 Ex)ample 22 starting from 3(—am||_r20 1-(2,4-

dlchmréﬁéﬁz%nﬂeg%&g)l)ij?-maﬁﬂ@gbﬁ&m@ misthFRBY RN drofyrazitlopr 2-

X0- 6- pyri
alpytisnidiogwt, &zil(mq JT hié -dgsinedi prodiret-iS optdingd Withriaparaad. fona

m, de Struct [ 10 P O NO O\
(caldgfiEq T Ralieto, faaltrod dup NIy BBl e 27
starting from3 am no-1-(2,4 20

di chl or obenzenesul fonyl ) - 8-i sopropyl - 6- pyri di n- 3-yl net
ExampiedB84hydr opyrazi no[l,2 173 a] pyrim di ne-4, 7-di one.

-N-[1 (E% BIC 'Ic:rrggeﬁz_teondeus%‘fonﬁ) %9‘38‘;'3;%%951(“‘ 7-d|oxo-6~pyr|2d?h-%9yimethylocta~

hydropyrazinof1,2-a]pyrimidin-3-yllcyclobutanecarboxamide

| Structure:

QUL@

Eﬁ:o

Synthesis takes place in analogy to Example 30 starting from 3-amino-1-(2,4-

dichlorobenzenesulfonyl)-8-isopropyl-6-pyridin-3-ylmethylhexahydropyrazino[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-Dichlorobenzenesuffonyl)-8-isopropyl-4,7-dioxo-6-pyridin-3-ylmethylocta-
hydropyrazino[1 ,2—a]pyrimidin—3-yl]cyc|bpentanecarboxamide

Structure:

T
e

Synthesis takes place in analogy to Example 31 starting from 3-amino-1-(2,4-
dichlorobenzenesulfonyl)-8-isopropyl-6-pyridin-3-ylmethylhexahydropyrazinof 1,2~
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(cal cul ated, nonoi sotopic); mneasured value (M-H)'

630. 09 Exanple 192 5

1- (2, 4- Di chl or obenzenesul f onyl ) - 3-di et hyl am no- 8-i sop
ropyl - 6- pyri di n- 3-

yl met hyl hexahydr opyr azi no{7y 2- a] pyri mi di ne- 4, 7-di one
Structure: ci PNxNtci o Y C O | OSyntheS|s t akes

pl ace in anal ogy to Exanple 72 starting from

0
APy AR Td0ns Bt fening erodush s ainer i MIY & 62| e
(calbylbbeak ayribisgtypiay,imedsurdd valury (M I\E\;Bgzéﬁ"{? di one. The
desired product Is obtained with = 553.13
(cal cul at ed, nonoi sotopic); neasured val ue (MH)"

Exaz,'iél anple193 CoYo SN CAO 15 a)
EI uor en- 9-yl net hyl

N-[#-(2, ﬂ{mcmamb@nlaguaaﬂfmplﬁﬁ&mppamﬂidﬁ?-bmx?ﬁ ydd lnﬁ-'yfﬂhéthfllocta-
car ba sis takes place in analo
hydi‘%’@@fﬁ%%é} -2y t?hlﬂ'iolﬁﬁo iging- Tqagb%%dwﬂﬁr noc- v

_ Struﬂ:td%é” dyl al ani ne. The desired product is obtained with

= 545.29 (cal cul ated, 20 nonoi sotopic); measured

vaI ue (MPHP/ 546. 26 Db)
< i - di_et hoxyet hyl ) - N-i sopr opyl - 3- pyri di n- 4-
: o offamfde Synt hesi s. t akes pl ace i n anal ogy
i b

thod B) starting from9H -

f Buc¥ eff- 9-Y1 net hyl
{1-[ (2, t hoxyet hyl )i sopropyl car banoyl ] - 2- pyri di n-4
- ylethyl}carbamate. The desired product is obtained

with NMV @3. 22 (cal cul ated, nonoisotopic); neasured
val ue +: 324.22

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-isopropyi-4,7-dioxo-6-pyridin-3-ylmethylocta-
hydropyrazinoe[1,2-a]pyrimidin-3-yi]-4-dimethylaminobenzamide

Structure:

o T
e L X
i
: _ ,,S\ : S
o e

Synthesis takes place in analogy to Example 25 starting from 3-amino-1-(2,4-

dichlorbbenzenesulfonyl }-8-isopropyl-6-pyridin-3-ylmethylhexahydropyrazino[1,2-
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5 c¢) Benzyl

[1-[(2, 2-di et hoxyet hyl )i sopropyl car banoyl | - 2- pyridin-4
-yl et hyl car banoyl } -

2- (9H-fl uor en- 9-yl net hoxycar bonyl ami no )ethyl ] carba
mat e Synt hesis took place7in anal ogy to Exanple 29c)
(Method B) starting from 2-

am no-N- (2, 2- di et hoxyet hyl ) - N-i sopropyl - 3- pyri di n-4-vyl

[ i) i,t h

PRI Feithe. 118, rohE: Sy W2 0t e
(cal¢Wéatsal) mondBidpid); n%swéd value (M+H)": 673.18

(2-am no-{1-[ (2, 2-di et hoxyet hyl )i sopropyl car banoyl ] - 2-

pyri di n-4-yl et hyl - carbanoyl }et hyl ) carbamate 15
Exaﬁﬁléh%gi s took place in analogy to Exanple 29d)

Met hod B) starting from benzyl

N- [15(]2 4- D&I;hlombbenhermﬂfoylyl)ﬁ&isppwl-éa?—dbmsﬂ—bylﬂiipﬁ—ykdxhethylocta-

| hyd'%/’ Wﬁwg ﬁié’%‘('lﬂﬁé'g’éﬁgﬁ?ﬂﬁ%wi%) et hyl ] car bamate. The

Stru@ese:r ed pr oduct is obtained with MV= 543.31
(cal cul ated, nonoi sotopic); neasured value (M-H)'

544. 4 20\%y’8enzyl
(2, 4- htoroZenzenesulfonylan1no) 1-{1-[(2,2 d
hopyef hy dbq py[ car bamoyl ] - 2- pyri di n-4-yl et hyl ca
ripamsy amate Synthesis took place in
acalcogy tqQ Exanple 29e) (Method B) starting from
benzylxa;gbo
(2-am nq; {1-[ (2, 2-di et hoxyet hyl )i sopr opyl car banoyl | - 2-
pyri di n4 yl et hyl car banoyl } et hyl ) car banat e. The
desir, roduct is obtained with MN= 751.22
(cal hl ed, nonoi sotopic); neasured val ue. (M+H) +:
752.19N f) Benzyl

| Synthdsib it oL i SRARGT 15 Ak B dakFERIARY.afhids di@1e

dichlprotenizghesulionyt-&isppeapyid- -pyridiajdpylmethghexa@hydrbpprazanol,2-
::1]pyrdr|(}g;{'77 xp]%-g\/ tl%i\?eai‘p %%?r?alﬂ?% llxétG? %B%{ir?&?( 'wtltg I\W H%S% ?29 ")
(calcﬁ%’cé@ rﬂoﬁb@ﬁidﬁcﬂ P\%’éé@ﬂf&ﬁ%lﬁ@"(bﬂw e3rde{1-[(2, 2-
di et hoxyet hyl )i sopropyl car bamoyl ] -'2- pyri di n-4-yl ethyl c
arbamoyl } et hyl ) carbamate. 175 The desired product is

d wwth MV = 659 14 (cal cul at ed, nonoi sot opi c);
Exarﬁgasu ed value (MtH)': 660. 17

1-tert-Butyl-3-[1-(2,4- dlchIorobenzenesuIfonyl)—8-isopropy1-4,7-dioxo-6-pyridin-3-
ylmethyloctahydropyrazino[1,2-a]pyrimidin-3-yljurea
Structure:

o T
0
e deds
g S’ . N
N7 N
¢ O
o]
N
=0
N

- Synthesis takes place in analogy to Example 28 starting from 3-amino-1-(2,4-

dichlorobenzenesulfonyl )-8-isopropyl-6-pyridin—3-y_lmethylhexahyd ropyrazino[1,2-
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9) :
3- Am no- 1- (2, 4-di chl or obenzenesul f onyl ) - 8-i sopr opyl -
pyridin-4- 5

yl met hyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne- 4, 7- di one
Synt hesi s takes place ini@pal ogy to Exanple 299)
(Method B) starting from benzyl [1-(2,4-d
ichIorobenzenesulfonyl)-8-isopropyl-

eI SR 4 sk pogct s e 02
(cald@tedhmoﬂes;athﬂcpmmed SJaIu@uMiﬂ-HlEdﬁ%.ﬂh MWV = 525. 10

(cal cul ated, nonoi sotopic); neasured value (M:H) ": 10
526. 10 h)
Exaﬁ%ﬁ%1§a 4- Di chl or obenzenesul fonyl ) -8-i sopropyl -4, 7-di o
pyridi n-4-

N- [13(2r4bDquImobahymemyfoayl 4&-31[5{11pébpﬂy]-py?r-dmxd+6+pgsﬁd1h}3aymahyiocta-

R e

Stru&iufdy! or obenzenesul fonyl ) - 8-i sopropyl - 6- pyri di n-4-yl met
hyl hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one. The
desired p uct i's obtained with MW= 567.11
ea| cul atef], rpnoi sotopic); neasured value (MH)'

d| 1% 0 .
. 42 - DLEhl ggobgnzenesul fonyl ) - 8-i sopropyl -4, 7-di o

C Gﬁ"py‘rl di'n- 47yl ifet hyl oct a-
hydr op 8[ 1, 2-a] pyrimdin-3-yl]cycl opropanecar boxa
m de St ucture: N cl OYO/ N G OSN~NNO O
Synt hesi §.\SI/,&kes pl ace in analogy to Exanple 22 .
starti ngpfrom 3-anino-1-(2,4 25
di chl or obenzenesul f onyl ) - 8-i sopropyl - 6- pyri di n- 4-yl net

Synthgsib daledsyplaoe yu analogl to Exaaiply 26nstaiting-féori-Hamireo-17Ret-

dichipiiesgabadfonyimieabropIs DIl R tDhaeahydrapyrazinol 1,2
a]pyrﬁﬂﬂilﬂeﬁ]?z@longx Bl fesaa roduct Is obtained with MW = 603,08

- D chl or obenzenes )- 8-1sopropyl -4,7-di o
(calcubu@d pyon@isntomm masyra;tvaiue (M+H) 604.06

Cl

Example 191 .
N-[1 -(2,4—DichlofobenzenesuIfonyl )-8-isopr0pyl-4,?—diox0—6-pyridin-3-ylmethylocta-

‘hydropyrazino[1,2-a]pyrimidin-3-yljcyclopropanesulfonamide

Structure:
oy e
e £ 0
S.i 2 N
&< “L'/'L '

O

. _§”
o’v

Synthesis-tékes place in analogy- to Example 27 starting from 3-amino-1-(2,4-
dichlorobenzene‘suIfonyl)-8-isopr0pyl-6_—pyridin-3-ylmethylhexahydropyrazino[1 2~
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20

hydr opyr azi no[ 1, 2-a] pyri m di n- 3-yl ] cycl opent anecar boxa
mde 5 Structure: O S~-NN CI O N O Synthesis takes

pl ace in analogy to Exanple 31 starting .from

3-am no-1-(2, 4- _
di chl or obenzenesul f onyl ) 4&si sopropyl - 6- pyri di n- 4-yl net
hyl hexahydr opyrazi no[ 1, 2- a]pyr|n1d|ne 4, 7-di one. The
desired product is obtained with MV= 621.16 10

a]pyécaI c%% 9! %tlr?a %ﬂu&e a:nea/ \?th?\n\s\M%% 09

(caldMétéd(ﬁioﬁOBo é)" ﬁ%%?ét?%lhé‘lmﬂy)) -B4eepropyl -4, 7-dio
X0- 6-pyrid -yl met hyl oct a-
hydropyra2| no[ 1, 2-a] pyri mi di n- 3-yl ] - 4-di net hyl ani noben

‘ ' Structure: Y\ 1 00 "NGONO -N15 1
Exa@ﬂ% ﬂggl s takes place in analogy to Exanple 25

1-(2 4t Richiodgbéri@MeduldhyIP3-Hirmdttilamino-8- lsogropyi-ﬁ pyridin-3-
di chl or obenzenesul fonyl) - 8-i"sopr opy!| pyri din-4-yl met

yimeflyyihesadrygmpypgzinel lndm )leélﬁ@y‘i,ffrdldn@le 4,7-dione. The
Stru%ﬁﬁ%red product is obtained with MV = 672 17
“cul at ed, nonoi sotopic); neasured value (M-H)'

. 673.2 20

e b

0

/N\

‘Synthesis takes place in analogy to Example 72 starting from 3-amino-1-(2,4-

dichlorobenzenesuifonyl)—8-iéopropyl-6-pyridin-3-y|methylhexahyd ropyrazinof1,2-
a]pyrimidine-4,7-dione. The desired product is obtained with MW = 553.13
(caiculated, monoisotopic); measured value (M+H)™: 554.08

Example 193

@ X LO“
I
4 N
N
f"
a) 9H-Fluoren-9-yimethyl {1-{(2,2~ dlethoxyethyl)lsoprcpyicarbamoyll-z pyﬂdln-4—yl~

ethyljcarbamate

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—A_mino—N-(2,2—diethoxyethyi)-_N~isopropyl-3-pyridin-4—ylpropionamide
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Exanpl e 197
1-tert-Butyl-3-[1-(2, 4-di chl orobenzenesul fonyl)-8-isop
ropyl - 4, 7- di oxo- 6- pyri di n- 4-

yl met hyl oct ahydr opyrazi no[ 1, 2-&] pyri m di n-3-yl ] urea
Structure: ci Y 9<x:to -474 ¢ ON+)-0N 5

Synt hesi s takes place in anal ogy to Exanple 28
starting from 3-am no-1-(2, 4-

Syl FRakRS BRG Ry oplsp o e SR Ml B) saBig ot
fluordasi- S/Iﬂ%tﬁylgdL{@Z ZLcﬁeﬁuﬁkﬁéﬂh?glstFéerﬁaﬁ%ﬁ]-sz rﬁ)ln-4- '

(cal cul ate nmonoi sot opi ¢ measur ed val ué
yletrwﬁgac_bamﬁtgx'ghp |desired product is obtained with MW = 323.22 (calcuiated

morleloty ASIMIRBIIFAT 000 Lo

, 2-a] pyri mdin-3-yl]nethanesul fonam de Structure: Y O

\ O~N SN C 0 Y O OS o
c) Benzyl [1-[(2,2-diethoxyethyl)isopropylcarbamoyl}-2-pyridin-4-ylethylcarbamoyl}-
2-(9H-fluoren-9-ylmethoxycarbonylamino)ethyljcarbamate
Synthesis took place in analogy to Example 29¢) (Method B) starting from 2-
amino-N-(2,2-diethoxyethyl)-N-isopropyl-3-pyridin-4-ylpropionamide. The desired
product is obtained with MW = 809.36 (calculated, monoisotopic); measured value
(M+Na)*: 832.3 '

d) Benzyl (2-amino-{1-[(2,2-diethoxyethyl)isopropylcarbamoyi]-2-pyridin-4-ylethyl-
carbamoyliethyl)carbamate ,
Synthesis took place in anélogy'to Example 29d) (Method B) starting from benzyl
[1-[(2,2-diethoxyethyl)isopropylcarbamoyl]-2-pyridin-4-ylethylcarbamoyl}-2-(9H-
fluoren-9-yimethoxycarbonyiamino)ethyllcarbamate. The desired product is
obtained with MW = 543.31 (calculated, monoisotopic); measured value (M+H)":
544.4 '

~ e) Benzyl (2-(2,4- d|chlorobenzenesulfonylammo) 1-{1-(2,2-

diethoxyethyl)isopropylcarbamoyl}-2-pyridin-4-ylethylcarbamoyi}ethyl)carbamate
Synthesis took place in anélo_g_y to Example 29e) (Method B) starting from benzy!
(2-amino-{1-[(2,2-diethoxyethyl}isopropylcarbamoyil-2-pyridin-4-
ylethylcarbamoyi}ethyl)c_érbamate. The desired product is obtained with

MW = 751.22 (calculated, monoisotopic); measured value (M+H)": 752.19.

-f) Benzyl [1—(2,4-dichlorobenzenesuIfonyi)—B-isopropyl~4,7—dioxo-6-pyridin-4-

ylmethyloctahydropyrazino[1,2-alpyrimidin-3-yljcarbamate

Synthesis takes place in analogy to Example 29f) (Method B) starting from benzy!
(2-_(2,4-dichloro-_benzenesulfonylamino)—1~{1—[(2,2—
diethoxyethyl)isopropylcarbamoylj-2-pyridin-4-ylethylcarbamoyl}ethyi)carbamate.
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15 Synthesis takes place in analogy to Exanple 26
starting from 3-am no-1-(2, 4-

di chl or obenzenesul f onyl ) - 8-i sopr opyl - 6- pyri di n4-yl met h
yl hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one. The
desired product is obtaineg with MV= 603.08
(cal cul ated, nonoi sotopic); measured val ue (M+H)"

604. 08 20 178 Exanple 199

The yggjléecé)érqd'ddgﬁczl @tlra%?&a: mml fggé/ 14 (ca[ !%Perdo %¥0n0130top1 ?

meabeHdOMﬂ@(Mne{*l B%Qaipyrl m di n- 3-yl ] cycl opr opanesul f ona
meStructureCI iO~NO "SNN O ci No=s

Synt hesi s takes pl ace |n anal ogy to Example 27

9 3 rihbe e A BB R T Bry U aRAPYE R A - y1 e
ylmdtwmm% maann wimidindyd 7odighge- 4, 7- di one.  The
desired is obtained with MV = 629. 09

Syntheaaﬁéak%ﬁ alacemaaab@v@pmamm@agg) Bdethad i) stasting from benzyl
[1- (264?’glcﬂﬁ)ragemluﬁogﬂPBA*so&Iopyl 4% &\%xo 6-pyr:d%-4o /Ny

yimethyloctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate. The desired product is
obtained with MW = 525.10 (calculated, monoisotopic); measured value (M+H)":
526.10 |

“h) N-[1-(2,4-Dichlorobenzenesuifonyl)-8-isopropyl-4,7-dioxo-6- pynd1n—4-

ylmethyloctahydropyrazino[1,2-a]pyrimidin-3-yl]Jacetamide

‘Synthesis takes place in analogy to Example 21h) starting from 3-amino-1-(2,4-

dichlorobenzenesulfonyl)-8-isopropyl-6-pyridin-4-yimethylhexahydropyrazino[1,2-

- a]pyrimidine-4,7-dione. The desired product is obtained with MW = 567.11

(calculated, monoisotopic); measured value (M+H)*: 568.13

. Example 194

N-{1-(2,4-Dichlorobenzenesulfonyl)-8-isopropyl-4,7-dioxo-6-pyridin-4-ylimethylocta-

.hydropyrazino[1,2-a]pyrimidin-3-yllcyclopropanecarboxamide

Structure:
o .
_ o P
g N
N7 N
c O
LA

EF:O

Synthesis takes place in analogy to Example 22 starting from 3-amino-1-(2,4-

dichlorobenzenesulfonyi )-B-iSOpropyi-B-pyridin-4-y|methylhexahydropyrazino[1 ,2-
~ ajpyrimidine-4,7-dione. The desired product is obtained with MW = 593.13

(calculated, monoisotopic); measured value (M+H)*: 594.13
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a) 9H Fl uoren-9-yl net hyl

[1-[(2, 2-di et hoxyet hyl )i sopr opyl car banoyl | - 2- (4-

ni trophenyl ) et hyl] carbamate Synthesis takes place in
anal ogy to Exanple 29a) (Method B) starting fromN 15
Fnmoc- 4-nitro- Phe-OH  Theqfigsired product is obtained
wth MV= 589.28 (cal cul ated, nonoi sotopic); neasured
val ue (MtH) . 590. 3 b)

2- Am no- N- (2, 2-di et hoxyet hyl ) - N-i sopropyl - 3-(4-ni troph
enyl ) propi onam de Synthesis takes place in analogy to

Exa,ﬁ?gmgg 29b) (Method B) starting from9H 20
uor en- 9-yl met hyl

N-[1{(2 ArRighipr @D@M@ﬁb&ﬁt&ﬁ@l)ﬁsmopy{%amj@mﬁmw@ r(-4-ylmethylocta-
hyar e AR A b T ARYRO PernipPBpgbxr Bl y 1 1 - 2- (4- n

Strudttife@phenyl ) et hyl car banoyl ] - 2- (9H-f | uor en- 9-
yl met hoxycarbonyl a mino)ethyl]carbamate 5 Synthesis
took pI a in anal ogy to Exanple 29c) (Method B)

Ci

NngnL I
15’ gc;z 2- @it effhoxyet hyl ) - N-i sopropyl - 3- (4-ni tr ophen
The desired product is obtained wth

65 37 (cal cul ated, nonoi sotopic); neasured
vaI ue M+ 766.31 10 d) Benzyl : ‘
i fb-1-[1-[ (2, 2-di et hoxyet hyl )i sopropyl car banoyl ] -
°r ophenyl ) et hyl carbanoyl ] ethyl )carba mate
i s took place in anal ogy to Exanple 29d)
(Methed B) starting from benzyl

Symﬂg;éé BB DB RATION  ESRABR/AF SRR oks 3N B

dnchkﬁﬂouen@én&umbnﬁqmwﬁl@rplypa;ﬁy@mm)whamri@%alggﬁgsémaiﬁhsn 2-

desired_product is 15 obtained with

alpyrirgidinet 4 rdiane nbibriesirash poduchiseehtpingdwithy MV v 621 )16
(W*C?§%£%W#%i°&b%%%%uasgma YV 62T 1 (2, 2

di et hoxyet hyl )i sopropyl carbanoyl]-2-(4-
ni t rﬁ&?enyl ) et hyl car ba rnoyl]ethyl}carbamate 20
is took place in anal ogy to Exanpl e 29e)
N-[1-(VBIh&s Ol . -
1 62{\%2 2- %’@gteﬁ%%%% |)g%qpr P@{)ﬂ‘gftamy J %é&' E’i‘u ylmethyiocta
hydropyrazmo[1 ,2-a]pyrimidin- 3-yl}—4 dlmethylammobenzamide

| Structure:

N
2 X0
) i’
S R
g G

Synthesis takes place in analogy to Example 25 starting from 3-amino-1-(2,4-
dichlorobenzenesuifonyl)-8-isopropyl-6-pyridin-4-yimethylhexahydropyrazino[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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.Exalﬁﬁ

ni trophenyl ) et hyl car banoyl } et hyl } car bamate. The
desired product is obtained wwth MVN= 795.21

(cal cul ated, nonoi sotopic); measured val ue (M+-Na) +:
818.21 25 f) Benzyl

[ 1- (2, 4-di chl or obenzenesu{fponyl ) -8-isopropyl -6-(4-nitr
obenzyl) -4, 7-

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] car bamat e

h@gi s takes place in analogy to Exanple 29f)
Exaﬁi@%} B) starting from benzyl

1-teftBGRI-3{ (2, mmm:bmuhuwfpgnlémoaymlﬂcﬁ@x@s -pyridin-4-
di et hoxyet hyl )i sopropyl car banoyl ]

Y{m?)tﬁ@ﬁﬁ%"\é’fifﬁnﬁﬁﬂﬁﬁ l@tflwlld}fb&ﬁﬂum e The deS| red

struRfipduct is obtained with MV = 703.13 (calcul ated,

nonoi sotopi ¢c); neasured value (MrH) +: 704.1 180 Q)

3- Ani no- 1 7 4-di chl orobenzenesul fonyl ) - 8-i sopropyl -

obgn Ra opyrazino[ 1, 2-a] pyrini dine-4, 7-dio
e Sy Jf? t akesl/pl ace i n anal ogy to Exanple 299)
(vttéﬁﬁTlB)Nsta T from benzyl 5

- (2, 4L di Iorobenzenesulfonyl) 8- |sopropyl . 6-(4-nitr
obenzyl) 4,79
di oxooct ydropyra2|no[1 2-a] pyri mdin-3-yl]carbamate.
The depi regroduct is obtained with MW= 525.10
(cal cuf'a¥ed, nonoi sotopic); measured val ue (MH)"':

526.10' 10 h)

c

_Syntfigéiéité%% Ql'_abe i@ BRARRYAS Wl )zs3 s HiFg Y haTh AT S 1L %R

dichlnmbeﬂzeneytuFfdrqpk)a&yshmpwle&-bymﬂuih—@ym]lwyfhﬁkdhmoéyr&zdi@1 \2-

.0,
2IPYR G deh 9% ThdesTRBaOdNE 18 ORfaBRd VWG 624.17
t | ut
(calcgmé@gﬂggbﬁgfdfﬁ@) Hed&nh%b Valak (WR9ragsied to a solution
3- am no- 1- (2, 4- di chl or obenzenesul f onyl ) - 8-i sopr opyl -

enzyI ) hexahydr opyr azi no[ 1, 2-a] pyri m di ne-4, 7-di o
N- [1-(124leicﬁldibb@rﬁzéiﬁshﬂ6ﬁjll) sTbeprdyyM L &ioREB- ﬁrrd;ﬁ-%,dylﬁ{ethylocta-
om tenperature for hour, concentrated 1n vacuo

hydr%FPW@?'@@“ 3\1&1%@?#}’!'3&&]@@{1@“@&&%@& with water and

Strudifijgle- |t was then dried (MgSO®4) and concentrated in
vacuo. The residue was chromat ographed on 12 g of Si 02
(elution L+h et hyl acetat e/ net hanol, gradient 0-5%

hanol ). 125 ng of the dinmethylam ne 20 were

|n8d. Nas treated with 1 m of 1 M HC

S r.| Thg m At ur was concentrated in vacuo. 35

) of th f salt were obtained as a

Synthesis takes piace in ana!o_gyrto Example 26 starting from 3-amino-1-(2,4-
dichlorobenzenesuifonyl)-8-isopropyl-6-pyridin-4-ylmethylhexahydropyrazino[1,2-
a]pyrimidine-4,7—-dione. The desired product is obtained with MW = 603.08
(calculated, monoisotopic); measured value (M+H)": 604.08
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.15

20

white solid. L/ MS MW= 597.12 (cal cul at ed,
nonoi sot opi ¢c) nmeasured value (MH = 598.12 25
Exanpl e 201
N-[ 6- (4- Ami nobenzyl ) -1-(2, 4-di chl orobenzenesul fonyl )-8
-1 sopropyl -4, 7- 178
di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] cycl opent a
necarboxanmde 181 Y\ I ONN S\NI(\N C O'Y-10 N
- Am i 1- (2, 4-di chl or obenzenesul fonyl ) - 8-1 sopr opyl - 6-
Exa&@%} ﬁbobenzyl ) hexahydr o- ' '
N-[1P{2, 2 DiBRblober2E RYE Il )R ] -5 B3RbiIRY -
[aﬁ—gl ogy to Exanple gﬁlr@%)g@és?)\?go@égpﬁg%gf g’g@?}'ﬁ g#ngf?'nethylocta
hydogypstaeti! dealpyrimidiat3-yicydepropamesdfohamtider in t he
StrubflbOW ng way: 71 ng (0.3 mml) of tin(ll) chloride
wer 6" added to a solution of 50 ng (0.07 mml) of
N-[ 1- (2,4-4di chl orobenzenesul f onyl ) - 8-i sopr opyl - 6- (4-ni
: ro/pyé)rgm 8[ Na] pyrim din-3-yl]cycl opent anecar boxa
des( PEXanpl.e in 3 m of ethanol. The m xture was
heabed) at)100C in a microwave oven for 5 10 ninutes
E I

e benzyl }- 4,7- di oxooct a-

and co ated in vacuo. The residue was diluted
with ethyl jacetate, filtered through kiesel guhr and
concent ed in vacuo. It was then chromatographed on
4 g of SiOR»(elution with ethyl acetate/heptane,:

gr adi ent -100% et hyl acetate). 25 ng of the desired

Synthebisi takes\plagedth babry te L@k 27 sth@nlBrd/3-amino-1-(2,4-

diChé)Cﬁl cul ated, mpnoi sotopic) =.635.17 and neasured val ue

| nzgnewlfg%)_—&-,j{s_opgg -_gynj@jg-4—ytmethylhexahyd ropyrazino_[? ,2-
a]pyﬁ@tﬁxﬁg@?ﬁf‘-&;@f‘r&éﬁ Mok dedired brilGlY I8 GBRARGE RARWIP Dol gty di
(caiqgjaig(dapmhb’smmnm); apasarededllie IValH)yr6306.06 ne- 4, 7- di one

Example 200

cl Y L
Q N O N\ -
SOUC
Sf/
SONT N :
¢l O ‘
0

/N\

- a) 9'H-Fiuoren-9-ylmethyl [1-[(2,2-diethoxyethyl)isopropylcarbamoyl]-2-(4-

nitrophenyl)ethyljcarbamate

‘Synthesis takes place in analogy to 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~Ami_n‘0-N-(2,2—dieth_oxyethyl )-N-isopropyi-3-(4-nitrophenyl)propionamide

- Synthesis takes place in analogy to Example 29b) (Method B) starting from 9H-

ﬂUoren~9—ylmethyl [1 -[(2,2-diethoxyethyl)isopropylcarbamoyl}-2-(4- -
nitrophenyl)ethyilcarbamate. | ‘
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G O N 20 182 Exanple 202 was reduced in analogy to

Exanpl e 201 starting from conpound 1- (2,4-d

i chl orobenzenesul fonyl)-3-d i net hyl am

i no- 8-i sopropyl - 6-(4-

ni trobenzyl ) hexahydropyrgzyno[ 1, 2- a] pyri m di ne-4, 7-di o
ne. The desired product is obtained with MV = 567 15

(cal cul ated, nonoi sotopic); measured value (MtH)': 5

568. 1 Exanple 203
6- (4- Am nobenzyl)-1-(2, 4-di chl or obenzenesul fonyl )-8-is

B T-H2
°) yl yg% y r%lp(gfegig;(go[ lsogro;vlcarbgmoglfg di one 10 cl

nitrophemydlesia sarbbrmyil- (W Byntdresi s takes place in anal ogy

ylme{cﬁ%ﬁ?%%&ﬁ?@ﬁgie%mﬁ#?é%g 203?03& 16( (244;1i trobenzyl)

Synthesia sk PRLE 3 laﬁﬁfoby?io Ea&am;ﬂé Poe) Methof BY) QBRIHCrEMVE

the correspond |n<]:1 peridi ne derivative. Subsedquent 15
am'npéﬂdaxa-@ﬁtfmxye )riNtramrgpMﬁrﬂmmmmapammmﬁebaue

s SRS o Bl W) e L O5SH D, RELIRERL

meadivitivialue GP8HE: E8amal e 204 20
4- Chl oro- N-{4-[ 3-(cycl opent anecar bonyl am no) - 1- ( 2, 4- di

chl or obenzenesul f onyl ) - 8-

@ pragpomthds 12 pRshah ARt Byl o1 O

nltrOphenyl)ethyicarbamoyl]ethyi)carbamate

- . Synthesis took place in analogy to Example 29d) (Method B) starting from benzyl

15

20

_'25

30

1-{(2,2-diethoxyethyl)isopropyicarbamoyl]-2-pyridin-4-ylethylcarbamoyl}-2~(9H-

ﬂudren-Q—yimethoxycarbonylamino)ethyi]carbamate. The desired product is

“obtained with MW = 587.68 (calculated, monoisotopic); measured value (M-OEt):
542

e) Benzyl {2-(2,4-dichlorobenzenesutfonylamino)-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]-Z—(4-
nitrophenyl)ethylcarbamoyljethyljcarbamate. The desired 'product is obtained with

MW = 795.21 (calculated, monoisotopic); measured value (M+Na)*: 818.21

f) Benzyl [1-(2,4-dichlorobenzenesulfonyl}-8-isopropyl-6-(4-nitrobenzyl)-4,7-
dioxooctahydropyrazino[1 ,2-a]pyrimidin-34yllcarbamate

Synthesis takes place in analogy to Example 29f) (Method B) starting from benzyl
{2-(2,4-dichlorobenzenesulfonylamino)-1-{1-[(2,2-
diethoxyethYl)is_opropylcarbamoyl]-z-(4—n_itro-.

‘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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.25

NO/ N\ O"NN\ I O Cd ONO 5 ng (0.04 nmmol) of
di i sopropyl ethyl am ne and then 7 ng (0.04 mvol) of 4-
chl orobenzoyl chloride were added to a solution of 25
ng (0.03 nmol) of benzyl [6-
(4-am nobenzyl)-1-(2, 4- diqgp or obenzenesul fonyl)-8-isop
ropyl-4,7 5
di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] car bamat e
in 1 m of dichloronethane. The mxture was stirred
at room tenperature overnight, diluted with
)3¢\rﬁm001!Qﬂﬁt@éﬂ%r@%z\%ﬁéﬁﬂﬂmg’lﬁ&é@fpﬁﬁd 6T("/1e or gani ¢
hase was isolated, drie and concentrated in

mtrotagaaﬂ)hWYﬂ@mydamm{éSQ-e}ny@nHNgl@Qr‘hﬁhh@Q)n 8 g of Si02

Synk o P Bl SR B Bl i e

[1- (mldncthzro@eﬁ@an-mpﬁbﬁw Bﬁ{ﬂtﬁmfolbéhimezl pext step.

n% 0. 14 ol were added to sol ution of
dioxogcts Mﬁfqmrwﬁm plnyrimidine3-yiiearbasate. Jrlr@odeswed product is
C {
bt GO VAEL 8Py e SOROGEII G, oo vy
526.d0er ni ght ,- concentrat ed in vacuo, diluted with 15
nmet hanol and filtered through an SCX (5 g) cartridge
(elution with 5 mM of nethanol and then with 15 m .

¥ iged am ne
) 162 DICATRE 3 b DROAANS dimefigiandl s Ebbromefe Tl
nitrobennd nexabydiogyrazimo{fl j2zalpydmidinethé-diorext step. 20 3

0150 Gyatip et v nt 6165t B alebl] e B ™l miof

sodig®l dealn@Boﬁfhyﬂﬁdg!ﬂ mnoﬂ-lmr_@bae 8ddéd® 4ebi@skf 100 mg

compound in'1 n he m xture was stirred at

(0.17 geomoh efBeraingr *e(%évﬁumIgmbenaﬁde@dfmwﬁt&apewﬂyhﬁw(éc uo.

nltroggﬁ%ylﬁ'@xgﬂﬁdﬁ\;&ggr lr?(ﬁ& %ﬂyw@? ailo hﬁé e?ﬁ\? §f @g%zwol The

mixtwraouas stitrethas rédia nedperitueniir qmmh@&m@m%t@ mfva'auBZduuted

. gﬁll lflt on wth ethyl acetate/heptane, gradie 18
with ethyl acetate and washed with water and brine. It was then drled (MgSO4) and

concentrated in vacuo. The residue was chromatographed on 12 g of SiO; {elution

with ethyl acetate/methanotl, gradient 0-5% methanol). 25 mg of the dimethylamine

were obtained. The amine was treated with 1 ml of 1M HCl in ether. The mixture
was concentrated in vacuo. 35 mg of dimethylamine HCI salt were obtained as a
white solid. LC/MS MW = 597.12 (calculated, monmsotoplc) measured vaiue
(M H) =598.12

Example 201
N-{6-(4-Aminobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yllcyclopentanecarboxamide
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0- 100% et hyl acetate). 11 ng of the desired am de were
obtained as an oil. LCOMS MWN= 773.16 (cal cul at ed,
nonoi sotopi c); neasured value (MtH) = 774. 12 Exanple
205 5 ci 9x:tcr cl O L N>=0 a)

Cycl opropyl (2, 2-di et hoxygighyl )am ne A solution of 2.36
g (12 mmol ) of 2-bronpacet al dehyde di ethyl acetal and
4.94 g (86.6 nmol) of cycl opropyl am ne was heated in
a cl osed ve sel at 120C for 2 h. 10 The reaction

m_xture cool ed to roomtenperature and dil uted
7 O etkerNand washed with 5% aq NaCH,
wfy wat and saturated sodium chloride
80 ani c phase was dried (MpJSO™) and

c9nce n rafked in vacuo. The residue was distilled in
vacuo 0C2140C). 2.01 g of the desired conpound
ined. LG M5 MtH = 173 15 b)
n-9-yl net hyl
opropyl (2, 2-di et hoxyet hyl ) car banoyl ] - 2- (4- brom

o- pheriyl)ethyl] carbamate Synthesis takes place in

- anal ogy to Exanple 29a) (Method B) starting from N

Frmoc- 4- Br - Phe- CH and ‘

3-Amaipot bR, 4alicH|GrobedzendmipayNig-sapiopyi-6 {henittebenad)hexahydro-

pyraBpALh SRR iPag WS BaCtacPRIROOK X eEle ST to give
the c%«;ﬁrﬁenpar% éé\'b@kéfﬂgféh a1l 13 &L&xg 'r@m@@yunﬁ\br(la tRe %@m@g way:

yet pr opi onam de Snt esi s takes [ ace in anao
71 rrtgo(053< mmole} ozgn()u )@mﬂqiedwe)e alded foray s@lnubm‘l @F5028g (0. 07 mmol)

of N e BT B e s ot R ispar o e BRSP4 T ippgocta-
hydr@lbmiﬂlb?ﬂﬁla)]%Vrhﬁid]rﬁ@g@]@?&bﬁenféh@cﬂ%xhﬁﬂd@'[Eﬁbmbid 200) in

obtai ned wt
3 mi of ethanol. The mixture was heated at 100°C in a microwave oven for 5

mmutes and concentrated in vacuo. The residue was diluted with ethyl acetate,
filtered through kieselgunr and concentrated in vacuo. It was then
chromatographed on 4 g of SiO, {elution with ethyl acetate/heptane, gradient
0-100% ethyl acetfate). 25 mg of the desired aniline were obtained as an oil.
LC/MS MW (calcutated, monoisotopic) = 635.17 and measured value (M™H) =

636.14.

Example 202

6-(4-Aminobenzyl}-1 -(2,4-dich|_or0benienesulfony! }-3-dimethylamino-8-
isopropylhexahydrcpyfazinoﬁ 2-a]pyrimidine-4,7-dione

cl ' : \l/
™ N.___O N
N O T
7NN
| ci- O
' o

N
7N
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(cal cul ated, nonoi sotopic); neasured val ue (M+H) +:

399. 11 d) Benzyl

[ 1-{2- (4-bronmophenyl)-1-[cycl opropyl (2, 2-di et hoxyet hyl
) car banoyl Jethyl - 5

car banoyl } - 2- (9H- f 1 uor en-&-yl net hoxycar bonyl am no) et hy
| jcarbamate Synthesis took pl ace in analogy to
Exanpl e 29c) (thhod B) starting from 2-

xRy POP ol RS I MRIbOHEL et et arias diorm Rgpound -

(2 4 ioMier B4 ggng Aotk e HOROSBBHR8)4. ToasUr ed

val ue Benz

nitrobenzy) h@cahy{imRyEZm@[ﬁtR}Bmh)ldmeffh%jmm oiha d@sited praduct is

oo Y 60 R, TR B

56829d) (Method B) starting from benzyl
[1-{2-(4- bronmophenyl)-1-[cycl opropyl (2,2- 15
di et hoxyet hyl ) car banoyl ] et hyl car banoyl }-2- (9H-f | uor en-
Exa aﬂé hoxycar bonyl am no) et hyl ] carbamat e. The desired
producf” is obtained with MWV= 618.21 (cal cul at ed,

6-(4/amiriobeheyl)-4)(2,4varbiloretlervaines ulfdyi)- 8~|S&ir8p?l-3 bl;@[&ﬁl&d‘l-

4- br onpphenyl ) [ cycl opropyl (2, 2-di et hoxyet hyl
ylhe&g@%ﬁéﬂ?gﬂn@[hgfa]py@midlne-4y7 dloP‘ne py ( yerny

car banoyl } - 2- (2, 4- d|chIorobenzenesulfonylan1no)ethy|]c
arbamate Synthesis took place in anal ogy to Exanpl e
29e) (Met B) starting from benzyl
4 bromgphenyl ) - 1-[ cycl opropyl (2, 2-d
eyt | et hyl -
Bamat e. The desired product is

‘ 26 12 (cal cul ated, nonoi sotopic);
ue (M+Na) ": 849.14. 25 g) Benzyl
[6 ( 4- br gnobé&nzyl ) - 8- cyclopropyl 1-(2, 4- dlchlorobenzen

esul fon -4,7-

di oxooc@dr opyrazino[ 1, 2-a] pyrim di n-3-yl] carbanmate.
Synt hes ook place in anal ogy to Exanple 29f)
(Method B) starting from benzyl

Synthesis Jakes peceiphsalpgy 1a Exemylie ﬁecqjgnrtmg for8@-amino-1-(2,4-

dich e DS ROR L B BB b e eainol 1.2

a)pydreiified, PERMedb dive ﬂ@@rféﬁbanﬂﬁﬁ@p%@ham@ﬂerﬂétwe Subsequent

(cal cul ated, nonoi sotopic),; measured val ue
redugtipn ghthe nitro group took place as described in Example 201 The desired -

product is obtained W|th MW = 607.18 (calculated, mon0|sotop|c) measured value
(M+H)": 608.2

Example 204
4-Chloro-N-{4-[3-(cyclopentanecarbonylamino)-1 -(2,4-dichlorobenzenesulfonyl )—8—_
isopropyl-4,7-dioxooctahydropyrazino[1,2-a]pyrimidin-6-

' yimethyl]phenyl}benzamide
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186 h)

3- Am no- 6- (4- br onbbenzyl ) - 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-dione Synthesis took place in analogy to
Exanpl e 29g) (Method B) sigfting from benzyl

[ 6- (4- bronobenzyl) - 8-cycl opr opyl - 1- (2, 4-di chl orobenzen
esu Ifonyl )-4,7 5

di oxooct ahydr opyrazi no[ 1, 2- a]ﬁgrinidin-3-y|]carbanate.
The desir product is d wth MW= 600.0

c cul atéz/ noj.sotopi nmeasured val ue (M-H)':
ool e |
[6-54; ﬁ - 80cycl opropyl - 1- (2, 4-di chl or obenz

emges@l fonylf) -4, 7- 10

di oxooc opyra2|no[1 2-a] pyri mdin-3-yl]acetam de
Synt hesi ¢ takes place in analogy to Exanple 21 h)
starting ™ 3- am no- 6- ( 4-

br onobgmnzyl ) - 8-cycl opropyl -1-(2, 4

di chl oxghenzenesul f onyl ) hexahydr opyrazi no[ 1, 2-a] pyri m
di ne-4, 7-di one. The desired product is obtained with

5 myNd @46#&10@)10f(cb!8bpndp@rteﬁﬁylamaﬁdﬁh¥m T)mg (A.94mart) afdi-

Chiowﬂr@zevag%mw? pfded é«m -msvwiaﬁ (g, @@ e¥mel sbRRzY! [6-

“ al oxooct ﬂy‘idg%‘gydr?%hzllgrr?o ?zsnesfulfonly Ir‘)n8 1soprsppy, ] cycl opropan
dioxeeetabydrapytazind} 0,281 Jpyrirmidire 3-yijcarb@ngate i1 rfm @ dichidrainethane.

hesi s t.ake ace, in analo
The TIPS Sist S BieEaCinPR st 2R Plebaht. 2bied i
dichft#yinktiBreysh@RESRY¥YH with(Brirfe. The organic phase was isolated, dried
di chl or obenzenesul f onyl) hexahydropyra2| no[1, 2-a]p r| m

(Mg@ukand voasenteatedinvagp. Thesiasituewas @btom@toammm 8gof
SiOz‘"ﬂeﬁlH IMith @ﬁﬁ/l gget(a?é%gﬂ M ?gracm-.?ﬁ’t%ﬁ 8P éﬂ/l acetate). 28.5mg

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 terhperature overnight, concentrated in vacuo, diluted with
methanol and filtered through an SCX (5 g) cartridge (elution with 5 mi of me’ihanoi
and then with 15 mi of 7N ammonia in methanol). 18 mg of the desired amine were
obtained as a brown oil. This compound was used without further purific_aﬁon in the
next step.

3 mg (0.02 mmol) of DIEA and then 2.7 mg (0.02 mmol) of cyclopentanec_arbonyl
chloride were added to a solution of 18 mg (0.02 mmol) of the deblocked |

“compound in 1 mt of DCM. The mixture was stirred at room temperature overnight

and concentrated in vacuo. The residue was dissolved in 2 ml of ethyt acetate,

. washed with water, dried (MgS0x) and concentrated in vacuo. It was then

chromatographed on 4 g of SiO; (elution with ethy! acetate/heptane, gradient
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nmeasured value (MtH)': 669. 04 Exanple 207 5

N- [ 6- (4- Bronobenzyl ) - 8-cycl opropyl - 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 obut an
ecar boxam de Structure:4gh 1 f Br N~0o ~/ \ | ~~/
NN\ C O NOSynthesis takes place in analogy to
Exanpl e 30 starting from 3-am no-6-(4- 10

_1nBs A8 I ~1-(2 . .
0-100RMF gL LN BRORRE s rars: oiipined.an 3y pilk M
MW di773. 16 {eaktwared, hithoistaspickdnpafdudivalle @Rt nedsnizt h
MN = 682. 04 (cal cul ated, nonoi sotopic); mneasured
value (MtH) " : 683.06 15 Exanple 208

Exarti ie62ﬁ§$’ Br onobenzyl ) - 8- cycl opr opyl - 1- (2, 4- di chl or obenz
eﬁes onyl)-4,7- :
di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] cycl opent a
necar boxanide Structure: cIl 7 OBr N\ N Q/-0

. Y
N O Br
S [ I/@
' 7N N
' ¢l 0O .
-

p

a) Cyclopropyl(2,2-diethoxyethyl)amine

- A solution of 2.36 g (12 mmol) of 2-bromoacetaldehyde diethyl acetal and 4.94 g

(86.6 mmot} of cyclopropylamine was heated in a closed vessel at 120°C for 2 h.
The reaction mixture was cooted to room temperature and diluted with 75 mi of

-ether and washed with 5% aq NaOH, followed by water and saturated sodium

chloride solution. The organic phase was dried {MgS0,) 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-y|methyf [1-{cyclopropyl(2,2-diethoxyethyl)carbamoyl]-2-(4-bromo-
phenyl)ethyljcarbamate

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

¢} 2-Amino-3-(4-bromophenyl)-N-cyclopropyl-N-(2,2-diethoxyethyl)propionamide

Synthesis takes place in analogy to Example 28b) {(Method B) starting from 9H-

| fliJoren-Q-ylmethyi [1-[cyclopropyl(2,2-diethoxyethyl)carbamoyl]-2-(4-




10

15

20

25

30

20 Synthesis takes place in analogy to Exanple 31
starting from 3-am no-6-(4- bro no benzyl)-8-cyclop
ropyl -1- (2, 4- ' : o
di chl or obenzenesul f onyl ) hexahydr opyr azi no[ 1, 2-a] pyri m
di ne-4, 7-di one. The 188 {dgsired product is obtained
wth MV= 696.06 (cal cul ated, nobnoisotopic); neasured
val ue (MtH) +: 697. 08 Exanpl e 209 _
broméint e ACABERTNG) Tk YSIAPERRGLE & difaed il B9 2Ws 12
enesuffonyl’)-4,7- _ oY
(calatiaad onbabigdtopiv); aeiasofel 2alad pMA-H)T:@9g- Bt yl ] pyrrolidin
e- 2-carboxam de Structure: ci o Nosr SNNC ON
cNO Synthesis takes place in anal ogy to Exanple 40

d) Bﬁ%’%’ﬁﬁ&ﬁ’@ﬁ%’?ﬂ br—gag:fo:p{??)ﬂ§242-f('5eth?xyethyl)carbamoyl]e.athyl—
carba!in@m}&@dﬂaﬂmmsﬂﬂyﬁmtjnbxy@rhhmdagmc{)emyl]ogﬁba&a;% pyr lt hm
i ne- - di Qbt ai ned wi
syni{p€ 16dpiB68 i andlaoy e B Paat (histapd B)atais diom 2-
. | . . l 3 Qq; . -
e i by B AR (S hoxysthypropignaraie, The
desired dsode e iy phtained with MW = 840.27 (calculated, monoisotopic);

meaq BN INNBE S8 PRt v e U7 S reaer G0

e) Benzyl (2-amino-1-{2-(4-bromophenyl)-1-[cyclo pfopyl(2,2—

'diethoxyethyl)carb’am_oyl]ethyicarbamoyl}ethyl)carbamate.

Synthesis took place in analogy to Example 29d) (Method B) starting from benzyl
[1-{2-(4-bromophenyl)-1-[cyclopropyl(2,2-
diethoxyethyl)carbamoyl]ethylcarbamoyl}-Z-(QH—ﬂuoreh—g—
ylmethoxycarbonylamino)ethyllcarbamate. 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}carbamoyljethyl-

: carbamoyl}—_z-(2,4-dichlorobenzenesuIfonyiamino)ethy!]carbamate

Synthesis took place in analogy to Example 29e) (Method B) starting from benzyl

{2-amino-1 -{2-(4-btomophenyi)-1-[cyclopropyl(2,2-’diethoxyethyl)Carbamoyi]ethy{v

carbarhoyl}ethyi)carbama_te. The desired product is obtained with MW = 826.12
(calculated, monoisotopic); measured value (M+Na)*: 849.14.

g) Benzyl [6-(4-b'romobénzyl)-B-cycIOpropyl-1-(2,4-dichlorobenzenesuIfonyl)-4,7~
dioxooctahydropyrazino[1,2-ajpyrimidin-3-yijcarbamate. |
Synthesis took place in analogy to Example 29f) (Method B) starting from benzy
[1-{2-(4-bromophenyl)-1-{cyclopropyl(2,2-
diethoxyethyl)carbamoyl]ethylcarbamoyl}-2—(2,4-
dichlorobenzenesulfonylamino)ethyljcarbamate. The desired product is obtained
with MW = 734,04 (calculated, monoisotopic); measured value (M+H)": 735.02
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. N "N 189 Synthesis takes place in anal ogy to Exanpl e
47 starting from 3-am no-6-(4-
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-dione. The desiyggd product is obtained with
MN 747. 07 (cal cul ated, nonoi sotopic); 5 neasured val ue
(MtH) " : 748.08 Exanple 211
N-[ 6- (4- Bronobenzyl ) - 8- cycl opr opyl - 1- (2, 4- di chl or obenz
enesul fonyl)-4,7-

h mmsxa:aahmﬁ@w Lgeld AL -di - 3-y1 ] ni coti nan
) d gtructureﬁn Y{/ogrdﬂgll( 11 ~-N\N\/\/ dC

e
d|chlgrqbensaenesu!éqny@hexala;dfppgrgzmodb,Qe@]ppnrmiane# adminegy to

SyntEé J% g%lcé lgrali:'n'yc ftﬁ%%n@e %%)?M%?hod B} starting from benzyl

6-(4chroobyepl ORgoprbpyy @wbwdrmme@mf&\ =AYpyrim
! (dl ne-4. 7- ﬂ?ﬁe Threppb{SXdeS| r ed gro uct is g@t ai ned

dtoqutﬂhmaym@mbt 2calnydmidingdylqashamats. dplecdesiredargdueltds
obta%@ﬁ%tt{ M= 600 89 cARLEEITRhENGiEbtopic); measured value (M+H)™

600.99

| i) N-[6-(4-Bromobenzyl)-8-cyclopropyl-1-(2,4-dichlorobenzenesulfonyi)-4,7-

dioxooctahyd ropyrazinol[1 ,2-a]pyrimidin-3-yllacetamide
Synthesis takes place in analogy to Example 21h) starting from 3-amino-6-(4-

bromobenzyl}-8-cyclopropyl-1-(2,4-

dichiorobenzenesulfonyl}hexahydropyrazino[1,2-a}pyrimidine-4,7-dione. The
desired product is obtained with MW = 642.01 (calculated, monoisotopic);
measured value (M+H)": 643.02

Example 206
N-{6-(4-Bromobenzyi)-8-cyclopropyl-1-(2,4-dichlorobenzenesulfonyl}-4,7-
dioxooctahydropyrazino{1,2-alpyrimidin-3-yljcyclopropanecarboxamide

Structure:

@, NL L@r&

>

Synthesis takes place in analogy to Example 22 starting from 3-amino-6-(4-

‘bromobenzyl)-8-cyclopropyl-1-(2,4-

dichlorobenzenesulfonyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The
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1-[ 6- (4-Bronobenzyl ) - 8-cycl opropyl - 1- (2, 4-di chl or obenz
enesul fonyl)-4,7- 20

di oxooct ahydropyrazino[ 1, 2-a]pyrimdin-3-yl]-3-tert-bu
tylurea 190 Structure: cl 7 SA\NI(\N C ON>=0 N
Synt hesi s takes place ini@&nal ogy to Exanple 28
starting fron13-an1no-6-(4-

br onobenzyl ) -8-cycl opropyl -1 -(2,4 5
h rim
e T T

meagmed vehe: (M+dEab69104t ed, rmn0| sotopic); neasured
val ue (MtH) +: 700. 09 Exarrpl e 213 10
N-[ 6- (4- Bronobenzyl ) - 8- cycl opr opyl - 1-(2 4-di chl or obenz

Exafipfspbtonyl ) -4, 7-
di oxooct ahydropyra2| nol[ 1, 2-a] pyri m di n- 3-yl | net hanesul

N-[6-{ 4 Ranmodensyl)-Betyglopropyi i - (R4dighlorobenzeniesiiftnylp4, 16\
dloxostil Q){(ﬁﬁpyfr}a%kﬁ;]%@_,gm Ceir'g% rﬁ- %{g]%?élloﬁutaneca%oxam?de
Strudin@obenzyl ) - 8- cycl opropyl 1- (2, 4-

di chl or obenzenesul f onyl ) hexahydr opyrazi no[ 1, 2-a. ] pyrim
i di ne-4,\/-dione. The desired product is obtained with

Ci@/\: 677?;980(cal cyl ated, nonoi sot opi c);
' ’fs“N/[N

Synthesis takes place in analogy to Example 30 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 = 682.04 (calculated, monoisotopic);
measured value (M+H)": 683.06

Example 208

- N-[6-(4-Bromobenzyl})-8-cyclopropyl-1-(2,4-dichlorobenzenesulfanyl}-4,7-

dioxooctahydropyrazino{1,2-a]pyrimidin-3-yl]cyciopentanecarboxamide

Sfructure:

Y
N O Br
P
. ,,S\N NN
c o
0

N
g~
Synthesis takes place in analogy to Example 31 starting from 3-amino-6-(4-

bromobenzyl)-8-cyclopropyi-1-(2,4-

'.dichlorobenzenesuIfonyl)hexahydroipyrazino[1 ,2¥a]pyrimidine-4,7-_dione,. The
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15

nmeasured value (MtH) " : 679.0 191 Exanple 214

N-[ 6- (4- Bronobenzyl ) - 8-cycl opr opyl -

-(2, 4-di chl orobenzenesul fonyl)-4, 7-

di oxooct ahydr opyr azi no[ 1, 2-a] pyri m di n-3-yl ] cycl opropa
nesul fonam de Structureiygg!l / Y/ Br No\/ S-N-NC
Cl 0 N110 O Synthesis takes place in analogy to
Exanpl e 27 starting from 3-ani no- 6- (4-

des RS bRy FBRIR Y BobR it erosaipigh:

measiiee-vhiue MR 69@8 desired product is obtained with
MN = 703.99 (cal cul ated, nonoisotopic); 10 neasured

value (MtH) ": 705.01 Exanple 215
bigtag omobenzyl ) - 8- cycl opropyl - 1- (2;
Exalilpda ﬁ?orobenzenesul fonyl) - 3-
N- [644®bhbdbaﬁzvlpﬁmmomﬂwr-%mmérﬂomhwmmIfbngd?r%?? di
one 15 Structure: 0 Vi
dioxaggiahpryragioet! . sralewimidingdalipygrolidingsaspraoxamide
Strudh@d-ting from 3-am no-6-(4- bro nobenzyl)-8-cycl op
ropyl-1-(2, 4
di chloro zenesul f onyl ) hexahydr opyr azi no[ 1, 2- a] pyri m

ne-4, 7-di one. The
Br
Q,, NL L‘”

N

q&o

.S'ynthesis takes place in analogy to Example 40 starting from 3-amino-6-(4-

bromobenzyl)-8-cyclopropyl-1-(2,4-
dichlorobenzenesuifonyl }hexahydropyrazino[1,2-ajpyrimidine-4,7-dione. The
desired product is obtained with MW = 697.05 (calculated, monoisotopic);

 measured value (M+H)*: 698.02

Example 210
N-[6-(4-Bromobenzyi)-8-cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]-4-dimethylaminobenzamide

Structure:
Yo
O o N. .0 Br
: / '
//SLN/ENI/Q/
¢l O .
o

s
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20 desired product is obtained wwth MV = 628. 03
(cal cul ated, nonoisotopic); neasured value (M+-H) +:
629. 04 192 Exanple 216 3-Azetid

i n-1-yl-6-(4-bronobenzyl)-8-cycl opropyl -1-(2, 4-

di chl or obenzenesul f onyl ) hydr opyr azi no[ 1, 2-a] pyrim
dine-4,7-dione 5 Structure: ci Y 110 CSCI O N

Synt hesi s takes place in analogy to Exanple 73
starting from 3-am no-6-(4-

Synihesitolaéfs placegn@nalegy gyxamplext 4 stegting from 3-amino-6-(4-
j hexahydr opyrazi no[ 1, 2-a rim

bmrﬁ??}%&%ﬁ%@@.ﬁﬁ#ﬁé%ﬁgi red >|c/)r odEZt i s oLt ai ne%ﬂpz\/i th

dichMﬂll)Bemd%&lf(mﬂbmﬂaayed)pymmnd)[ﬂcﬂamwﬁnidim&dienb. The
val ue

o MrH) *: 637. 1 Exanppl e 217 15 . _ _
desigeq at%ft@tr@démgmeﬂ-\s'ﬂe Vﬁwcfp?%w-@akcy}ate@a BRNRIEBIIRENe
- Frodd gk n- 1-
me%ﬁh%i%%r@%@a‘z}%sd?i 2-a] pyri m di ne-4, 7-di one
- Structure: cl9,<x:tcr C OO0 Synthesis takes place in

angl to Exanple 74 starting from 3-am no-6-(4- 20
Exa[ﬂ"ﬁﬁ%ﬁénzyl )-8-cycl opropyl -1-(2, 4

N-[eggg%{ogﬁ%}gﬁéﬁéwés@gg)_hgﬂm%ﬂ%b@ﬁi&céémfarg@@Wi m

esired product 1s obtained
dioxebctahjavopyssdndg]d , 4-alulycinlidingdtylJnicabnamidspi c) ;

Structure:

ci V
N Q B8r
£ LT
N7 TN
¢l O
0

Synthesis takes place in analogy to Example 50 starting from 3-amino-6-(4-

'-bromobenzyi)—8-cyctopropyl-1 -(2,4-

dichlorobenzenesutfonyl)hexahydropyrazino[1,2-ajpyrimidine-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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15

nmeasured val ue (MtH) " : 655.04 Exanple 218 5
6- (4- Bronober zyl ) - 8- cycl opropyl - 1- (2, 4- di chl or obenzene
sul fonyl ) - 3- pi peridin-1- _
yl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di one
Structure: cl 7 11 ~NCBgg O iSNN G 01 OO
Synt hesi s takes place in anal ogy to Exanple 59
starting from 3-am no-6-(4- 10
br onobenzyl ) - 8-cycl opropyl -1-(2, 4

Strugitl or obenzenesul f onyl ) hexahydr opyr azi no[ 1, 2- a] pyri i

di ne-4, 7-dione. The desired product is obtained with
MV = 668. (cal cul ated, nonoi sotopic); neasured
Chatue (MrH)4: 0669. 08gl5 Exanple 21.9 ,
g;r o/gf)b zyl -cycl opropyl - 1- (2, 4-di chl or obenzene
v fgjm“ i n-4-

ybheia ydrppyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one
Struct ure: .Y ONO/ Br iSINNN C O (0) 20
Synt hesi § takes place.in analogy to Exanple 60
starting T=@m 3-am no- 6- ( 4-
bronnb¥ﬂmyl)-8-cyclopropyl-1-(2,4 194

di chl of obenzenesul f onyl ) hexahydr opyr azi no[ 1, 2- a] pyri mi

_ Synt%'eg%'t%kgs' %Ia%%em a-lr-zgﬁ)gy to Example 28 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 = 699.07 (calculated, moenoisotopic);

measured value (M+H)": 700.09

Example 213
N-[6-(4-Bromobenzyl)-8-cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-4,7-
dioxooctahyd ropyrazino[1,2-a]pyrimidin-3-yllmethanesulfonamide

Structure:

o Y
N .0 Br
° [
i
ffS‘N N
a oo
0

A ,}o

07\
Synthesis takes place in analogy to Example 26 starting from 3-amino-6-(4-

bromobenzyl)-8-cyclopropyl-1-(2,4-

. dichlorobenzenesulfonyl)hexahydropyrazino[1,2-ajpyrimidine-4,7-dione. The

desired product is obtained with MW = 677.98 (calculated, monoisotopic);
measured value (M+H)*: 679.0 | | |
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desired product is obtained wwth MV= 670.04

(cal cul ated, nonoi sotopic); neasured value (MH) :

670.97 5 Exanmple 220 7 NO/ Br S Il -ANN \/ i0OO

O N />=0 a) Benzyl

[1-{2- (4- bronophenyl)-1- h@MCIopropyl(Z 2-di et hoxyet hyl

) car banoyl j et hyl -

car banoyl } - 2- (5- chl or o- 2- net hoxybenzenesu

Ifqnég?nino)ethyl]carbanate 10 Synthesis takes pl ace
ogy to Exanple 29e) (Method B) starting from

N- [Gt{ﬂr—EﬂHmobenz 2 -8- cycIOpropyI -1-(2 4-dichlorobenzenesulfon }-4,7-
-am no- 1 ? br ombphenyl ) - cycl oprop 2 di eth

dnoxoagtethnowsaz&m{éﬂ ?Wﬁmldlnéhvl rppangsulio ammt e.
Stru g desired product is obtained with MV= 822.17
‘(:té‘ f-cul at ed, nonoi sotopic); neasured value (M-Na)'

845.19 15 Benzyl
o [6-(4-Dbro enzyl)-1-(5-chl oro- 2- net hoxybenzenesul f ony

Br
ooct ahydropyrazino[ 1, 2-a] pyri mdin

- N.__O
opPopy! - 4, @
- ¥yl $ce rt SyHt hesi s takes place in analogy to
1) (Method B) starting from benzyl
[1-{2-( pophenyl) - 1-[cycl opropyl (2, 2- d
i et hoxyetlhyl ) car banoyl ] et hyl car banoyl }-2-(5-ch to ro-2 -
20 met hoxy zenesul f onyl am no) et hyl j carbanmate. The
desired product is obtained with MN= 730.09
(cal cul at ed, noi sot opi c); measured val ue (M+H) +:

731. 09 .
Syntéeﬁlﬁitﬁﬁeg%ka@e i aralosiyAp 5xamopls ZdhstartingiiemihamineshAéne

'bronid)ﬂc 9‘8% yﬁfwe&rgﬁyld? (gpyr azino[ 1, 2-a] pyri m di ne-4, 7-di on
dlch!erMZeﬁgatxll‘mwlﬁxekahpdmpymo[m Qaa]ayngydme-ﬁ-aimee The

'deswedg[z:'osiucti %tz%%ea {hW f;c%rbg(fcgl(%ulated monoisotopic);

‘measured value (M+H)": 705.01

Example 215
6-(4-Bromobenzyl)-8-cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-3-
dimethylaminohexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

o Y
"N O Br
2L
. /fs“N N
¢ O
Q

/’N\\

Synthesis takes place in analogy to Example 72 starting from 3-amino-6-(4-

‘bromobenzyl)-8-cyclopropyl-1-(2,4-
| dichlorobenzenesulfonyl}hexahydropyrazino[1,2-ajpyrimidine-4,7-dione. The

desired product is obtained with MW = 628.03 (calculated, monoisotopic);
measured value (M+H)": 629.04 |
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[ 6- (4- bronobenzyl ) -1-(5-chl oro- 2- net hoxybenzenesul f ony
| )-8-cycl opropyl -4, 7-
di oxooct ahydr opyrazi no[ 1, 2- a] pyri m di n- 3-yl ] car banat e.
The desired product is obtained with MV = 596. 05
(cal cul at ed, nonoi sotopi gy» nmeasured value (MtH)': 5
597. 04 d)
N-[ 6- (4- Bronobenzyl ) - 1- (5- chl or o- 2- net hoxybenzenesul f o
nyl ) - 8- cycl opr opyl -
4, 7- di oxooct ahydr opyr azi no[ 1, 2-a] pyri m di n- 3-yl ] acet am
Examife 288Nt hesi s takes place in analogy in Exanple 21 h)
starting from 3-am no-6-(4 10
S-Wtidmwgﬁyﬂjbrgnpsem IpBecyeiopseMdAyl@ehzenesul f onyl ) - 8-

. VGl I Zin A4 7-dion
dich G RRb R B RARRYOPE 2. ﬁi%%ﬂ@ﬂ%?ed%a% 06
Struétogd:cul at ed, nonoi sot opi c); mneasured val ue (M+H)'

639. 11 15 Exanple 221
N-[6 (4 rmbenzyl) 1 (5-chl oro- 2- et hoxybenzenesulfo

8- cydl op{’)opyl

X0QCt A 't o4
Ca S’%OX @
; : ' akes place in analogy to Exanple 22
-starti Rg _fxaom 3-am no- 6- (4-

bronnbenzyl? 1- (5-chl or o- 2- net hoxybenzenesul f onyl ) - 8-
cycl opr | hexahydr opyrazi no[ 1, 2-a] pyri nmi di ne-4, 7-di on
e. The sired product is obtained wwth MV = 664.08
(cal cul ated, nonoi sotopic); neasured value (MtH)':

665. 13 25 196 Exanple 222

Synthesis takes place in analogy to Example 73 starting from 3-amino-6-(4-

'Eho[l 2- 3] pyrim di n-3-yl]cycl opropa
cture: ci 7 NO OOSN N\ O N

bromobenzyl}-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The
desired product is obtained with MW = 636.08 (calculated, monoisotopic);
measured value (M+H)': 637.1 |

Example 217
6-(4-Bromobenzyl)-8-cyclopropyl-1-(2,4-dichiorobenzenesulfonyl)-3-pyrrolidin-1-
ylhexahydropyraiinoﬁ 2-a]pyrimidine-4,7-dione

Structure:

5 Y
N O Br
Y
7 NN
cr O _
0

O
Synthesis takes place in analogy to Example 74 starting from 3-amino-6-(4-
bromobenzyf)-8-cyclopropyl-.1-(2,4- 7
dichlorobenzenesulfonyl)hexahydropyrazino[1 ,2~a]pyfimidine-4",7-dione. The
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N-[ 6- (4- Bronobenzyl ) - 1- (5- chl or o- 2- net hoxybenzenesul f o
nyl ) - 8-cycl opropyl - 4,

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] cycl obut an
ecar boxam de Structure: ci N 4210" ° /O”~ /Br N\N
/OO N O 5 Synthesis tfgkes place in analogy to
Exanpl e 30 starting from 3-am no-6-(4-

bronobenzyl ) - 1- (5- chl or o- 2- net hoxybenzenesul f onyl ) - 8-

s SRS 0L A A,

mea(soaﬂzctualaee(M*PHi)mﬁﬁ&G#opl c); neasured val ue (M+H) +:

679. 15 Exanpl e 223
N-[ 6- (4- Bronmobenzyl ) - 1- (5-chl oro- 2- met hoxybenzenesul f o

xahple-23scycl opropyl -
di oxooct ahydropyra2| no[ 1,2-a] pyri mdin-3-yl]cycl openta
6-(4rRsomahstay ) Becydeprepykit {2 Aedichioroberizenesfapey NB-php dridin-1-

_ylhe%ﬂy S Q}a?ﬁfdﬁg @E{?ﬁ@% %}gloan%al ogy to Exanple 31

Strubm@gfobenzyl ) - 1- (5-chl oro-2- met hoxybenzenesul f onyl ) - 8-
cycl opr opyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di on
e. The de red product is 20 obtained with MV= 692.11

\@\cul at e rmn0| sot op| c); measured val ue (M+H) +:
Br

C‘J
Synthesis takes place in analogy fo E-xample 59 starting from 3-amino-6-(4-
bromobenzyl)-8-cyclopropyl-1-(2,4-
dich!drobenzenesulfonyi')héxahydropyrazino[‘! .2-ajpyrimidine-4,7-dione. The

‘desired product is obtained with MW = 668.06 (calculated, monoisotopic);

measured value (M+H)": 669.08

Exam ple 219

| 6-(4- Bromobenzyl)-8-cyclopropyl-1-(2,4- dlchlorobenzenesuIfonyl)-3 -morpholin-4-
| ylhexahydropyrazmo[1 .2-a]pyrimidine-4,7-dione

Structure:

Br
I

EJ

Synthesis takes place in analogy to Example 60 startirig from 3-amino-6-(4-

bromobenzyt)-8-cyclopropyl-1-(2,4-
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693. 16 197 Exanple 224

N-[ 6- (4- Bronobenzyl ) - 1- (5- chl or o- 2- net hoxybenzenesul fo
nyl ) -8-cycl opropyl -4, 7-

di oxooct ahydr opyrazi no[ 1, 2-a] pyrim di n-3-yl ] pyrrolidin
e-2-carboxam de Structurggga NO~ Br 10 O OGS\ Nx: \
O NCC 5 N Synthesis takes place in analogy to
Exanpl e 40 starting from 3-ani no- 6- (4-

. nzyl )= 1-.(,5-chl qr o- 2- net ha enzenesu| f onyl ) - 8-
dicr SR Rl el o2 AR A rh ko il
desited pReiutes oisdinRGolie Mss 6901031 (B8EyMItsd M}éasﬁlg%;%ichp

(cal cul ated, npnoi sotopic); neasured value (MrH)"™: = 10
measgredealpgd My 20.97

N-[ 6- (4- Bronobenzyl ) - 1- (5- chl or o- 2- net hoxybenzenesul f o

nyl ) - 8-cycl opropyl -4, 7- di oxooct ahydr opyr azi noj |
Exanipla]220r i m di n- 3-yl ] - 4- di met hyl am nobenzam de 15

Structure: 7 N ~er NN\ /o o Y-10 N

Cl Y
N O Br
¢ LT
,/S\N N .
/0 ©
A

N

)-:o

a) Benzyl [1-{2-(4-bromophenyl)-1 -[cyclopropyl(2,2-diethoxyethyl)carbamoyl]ethyi-
carbamoyl}-2-(5-chloro-2-methoxybenzenesulfonylamino )ethyljcarbamate
Synthesis takes place in analogy to Example 29e) (Method B) starting from benzyl
(2-amino-1-{2-(4-bromophenyl)-1 —[cyclopropyl(2,2—diethoxyethyl)carbamoyl]ethyl—
carbamoyliethyl)carbamate. The desired product is obtained with MW = 822.17

(calculated, monoisotopic); measured value (M+Na)™: 845,19

b) Benzyl [6-(4-bromobenzy!)-1 —(5-chIéro-z-methoxybenzenesulfonyl)-8—
cyclopropyl-4,7-dioxcoctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate

Synthesis takes place in analogy to Example 29f) (Method B) starting from benzyl.
[1-{2-(4-bromophenyl)-1-[cyclopropyl(2,2-
diethoxyethyt)carbamoyljethylcarbamoyi}-2-(5-chloro-2-

‘methoxybenzenesulfonylamino)ethyljcarbamate. The desired product is obtained
- with MW = 730.09 (calculated, monoisotopic); measured value (M+H)*: 731.09

c) 3-Amino-6-(4-bromobenzyl)-1-(5—chloro—2-methoxybenzenes_ulfqnyl)-B-
cyclopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-d ione
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O 'N Synthesis takes place in analogy to Exanple 25
starting from 3-am no-6-(4-

br onobenzyl ) - 1- (5- chl or o- 2- net hoxybenzenesul f onyl ) - 8
198

cycl opropyl hexahydr opyr azigyl[ 1, 2- a] pyri m di ne- 4, 7-di on
e. The desired product is obtained with MV= 743.12
(cal cul ated, nonoi sotopic); neasured val ue (M-H) ":

44. 17. 5 ample 226 .
SynisRis P uPl R Ao EXumPls 259) (Methes Bh stestin Eay benzy
[6-(41de&>(ﬁw)W(S’%Mior&-ﬂmethoxybenzenesujfongl)-8-cyqiopropyl«4,_7’—
~di oxooct ahydr opyrazi no[ 1, 2-a] pyri mdi n-3-yl |'ni cotinam
dioxgectabydiepytazno[l-2-glpyriglidinNS-yll@roamate 0T he\desired @otiict is

C [ [ | oqy . | e 50 . +
obtaaéabﬁ Yi}lﬁﬁ W%ﬁ@éoﬁn@%@u@?ﬂn %ogg%&o%lc'f:));( ARlBrePvalue (M+H)™:
597.bgonmobenzyl ) - 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 on

e. The desired product is obtained with MV = 701. 07

d) N%gkﬁoﬁkﬁ%ﬁﬁgﬁg@-gﬁﬁ%-@me%@t@ﬂéﬁ&n‘é@hﬁsn&l%myﬁiopropyl-
4,7-diokGodtdhriropptzedrofi 2-dlpyHmidih@-piatet@niizxybenzenesul f o

tgyl g? 8- c%cl opr.opyl -4, 7- . . _
SynijegiRdakeanipgedp pnalagydn £xampis Zinkstartingtrpm 3aneiepd-t
bronoteHz§f-1 -@-&HBW-Q%eﬂiox}béh%r%’suifonyl )-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-chloro-2-methoxybenzenesulfonyl)-8-cyclopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJcyclopropanecarboxamide
Structure:

oY
N_ O Br
S'P/[I/@/
N7 TN
'/O 0 .
‘ o

N
f )
Synithesis takes place in analogy to Example 22 starting from 3-amino-6-(4-

bromobenzyl}-1-(5-chloro-2-methoxybenzenesulfonyl)-8-
cyclopropylheXahydropyrazinoU ,2-a]pyrimidine-4,7-dione. The desired product is

~ obtained with MW = 664.08'(calculated, monoisotopic); measured value (M+H)": -
665.13 ' '
25
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OO N/ I'Y O N>=0 20 N 199 Synthesis takes pl ace
in anal ogy 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 on
e. The desired product igggobtained with MV = 695.12
(cal cul ated, nonoisotopic); neasured value (MtH)': 5
696. 17 Exanpl e 228

_ Exa'ﬁd‘? zgﬁ Br onobenzyl ) - 1- (5- chl or o- 2- net hoxybenzenesul f o

cycl opropyl -4, 7-
N- [sctucm@ﬁsab@mgnqu ailbfmlngm@kﬁdéraz@n@bmf&dx é@&i’f&awh 7-

fonam de Structure:
dioxpgctahydropgaging @-alpyﬂmm-@yﬁidyebbgtanﬂcad)mdaamde i n
Stru%ﬂge};rggy to Exanple 26 starting from 3-am no- 6- (4-
benzyl ) - 1-(5-chl oro- 2- net hoxybenzenesul f onyl ) - 8-
a cycl oy opyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di on
e. The desired product is 15 obtained with MV= 674.03
it ed Onoi sotopi c); neasured val ue (MtH)'

Synthesis takes place in analogy to Examplé 30 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 = 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:
Fooy
q ] N (0] Br
£ [ w
N7 N
/0 0
o

C?:O

Synthesis takes place in analogy fo 'Example_ 31 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 = 692.11 (calculated, monoisotopic); measured value (M+H)

- 693.16
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Exanpl e 229

N-[ 6- (4- Bronobenzyl ) - 1- (5- chl or o- 2- net hoxybenzenesul fo

nyl)-8-cycl opropyl -4, 7- 20 _

di oxooct ahydr opyr azi no[ 1, 2-a] pyri m di n-3-yl ] cycl opropa

nesul f onam de 200 Structﬂﬁe: NO/ Br /SNN\ " O

OON O , *s\ O Synthéesis takes place in anal ogy

to Exanple 27 starting from 3-am no- 6- (4-

br or nobenzyl ) - 1- (5- chl or o- 2- met hoxybenzenesul f onyl ) - 8-
Example 224 :

NGV GRG0 (Y SHRRY 2 el B sl 7
dioxpoatahydedpaaazinoj 2-afiyeipidin:3-ypausiiheraldsebdRdrhide:

7?1. 1 Exanple 230 1b
Strustyrg: Br orrobenzyl ) - 1- ( 5- chl or o- 2- net hoxybenzenesul f onyl

c? - 8- cyclwepr opyl - 3-
di nmet hyI??n’ nohexahydr opyr azi no[ 1, 2-a] pyri m di ne- 4, 7-di
e Stryctyse: cr &2 N NN\ O O Synthesis takes

ac/xen}ﬁaal 0 Exanple 72 starting from
1 NG 6-£4-

anﬁi enzyl ) - 1- (5- chl or o- 2- net hoxybenzenesul f onyl ) - 8-
““cycl o | hexahydr opyrazi no[ 1, 2- a] pyri m di ne- 4, 7-di on
. e, TheNdeS|red product is

jos

Synthesis takes place in analogy to Example 40 starting from 3-amino-6-{4-

bromobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyl)-8-
cyclopropy[hexahydropyrazinoﬁ ,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-cyclopropyi-4,7-

' dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl]-4-dimethylaminobenzamide

Structure: 7 _
Y
_ N Q Br
e LT
d’fS N7 N
O
: 0

N
0

N

\

Synthesis takes place in analogy to Example 25 starting from 3-amino-6-(4-
‘bromobenzyl)-1-(6-chloro-2-methoxybenzenesulfonyl)-8- |
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obtained with MW= 743.12 (cal cul ated, nonoi sotopic);
nmeasured- value (MtH)': 744.17 20 Exanpl e 231
3-Azetid _
in-1-yl-6-(4-bronobenzyl)-1-(5-chl oro-2-net hoxybenzene
sul fonyl ) -8-cycl o-
propylhexahydropyra2|no[lsgsa]pyr|n1d|ne 4, 7-di one 201
Structure: INO/ Br / Ox OO0/ NNY\O N Synthesis

t akes pl ace in anal o? to Exanple 73 starting from
cycigpgqﬁym)@h(/wopyrazmo[ 2—a]pyrlm|dme—4 7~-dione. The desired product is

obt%ﬁ&w)ﬂﬁ W 2 730 (daiéamea, RRhBROGRER fitlred 9B (MAH)"

744clicl opr opyl hexahydropyrazi no[ 1, 2-a] pyri m di ne-4, 7-di on

e. The desired product is obtained with MV = 640.03

(cal cul ated, nonoi sotopic); nmeasured value (MtH)':
Exaffdie@dxanpl e 232 10

6-(4- Bronmobenzyl ) - 1- (5- chl or o- 2- net hoxybenzenesul f onyl
N- [f)}(zlsBuyndalnfpmhw -{&-<chloro-2-methoxybenzenesulfonyl)-8-cyclopropyl-4,7-

ol Gel ol 2 BN R TR ) o U

Strutifehesi s takes place in analogy to Exanple 74
- starting from 3-am no-6-(4- 15
cbr ormbel?/l ) - |- (5-chl or o- 2- met hoxybenzenesul f onyl ) - 8-
cycl opr opyl hexahydr opyr azi no[ 1, 2-a] pyri m di ne-4, 7-di on

seeunh

7NN
)
N
0
=
"
N

Synthesis takes place in analogy to Example 50 starting from 3-amino-6-(4-
bromobenzyl}-1-(5-chioro-2-methoxybenzenesulfonyt)-8-
cyciopropylhexahydropyrazino[1,2-alpyrimidine-4,7-dione. The desired product is
obtained with- MW = 701.07 {(calculated, monoisotopic); measured value (M+H)":
702.08

Example 227
1-{6-(4-Bromobenzyi)-1-(5-chloro-2-methoxybenzenesulfonyl}-8-cyclopropyi-4,7-
dioxooctahydropyrazino[1 ,2-a]pyrimidin—3-yl]-3-tert-butylure_a

Structure:
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obtained with MWV = 650.10 (cal cul ated, nonoi sotopic);
nmeasured value (MtH) ": 651.07 202 Exanple 233

6- (4- Bronmobenzyl ) - 1- (5- chl or o- 2- net hoxybenzenesul f onyl
) - 8-cycl opropyl - 3- ‘

pi peridin-1-yl hexahydr opyqggi no[ 1, 2-a] pyri m di ne-4, 7-d
ione Structure: 7 Nco & N\ OO0OO 5 Synthesis
takes place in analogy to Exanple 59 starting from

syqladTh BikeS pides in analpgy fo, Exampls, 28 siasing framAragmipeys-i4-
brom)bbbﬁ:@ilP@XBW@@MM@M%M@U!&%@W&N di ne-4, 7-di on
e. The desired product is obtained with MV= 664.11

cycl@@é@M@taéwdrqmﬁ@zlggﬂo%ﬁwyﬂnwéw Ldligag.uthg figsiyed progyct is
obtgad WitnHg nzyﬁ’f ol groieoiepRl gREsat el By

69697 8- cycl opropy!l -

nmor phol i n- 4-yl hexahydr opyrazino[ 1, 2-a] pyri m dine-4,7-d
ione 15 Structure: cl 7 42, NOBr ONN]~ O Cod

Exam¥pieesd s takes place in analogy to Exanple 60
starting from 3-am no- 6- (4-

N-[ft4oBrdrankghiy ) 14(5-ahldrorbaietnmiybeny beesditay ) §-opslopropyl-4,7-

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

Structure:
Py
<jL N 0 Br
S Jede;
e
O’f N N
/O I\Kg
N, _o
-5
07\

| Synthesis takes place in analogy to Example 26 starting from 3-amino-6-(4-

bromobenzyl)-1-(5-chioro-2-methoxybenzenesulfonyl)-8-
cyclopropythexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 6§74.03 (calculated, monoisotopic); measured value (M+H)+:

675,08

Example 229
N-[6-(4-Bromobenzyl)- 1—(5»chioro—2~methoxybenzenesulfonyl)—8—cyclopr0py!-4 7-
dioxooctahydropyrazino{1,2-a]pyrimidin-3-yllcyclopropanesuifonamide
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cycl opr opyl hexahydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di on

e. The desired product is 20 :obtained with MV =

666. 09 (cal cul ated, nonoi sotopic); measured val ue

(MtH)':  667.02 203 Exanmple 235 ci 70 F / OS NN~

Cl OO N'>~0 5 a) Beanm

[ 6-(4-fl uorobenzyl)-8-cycl opropyl -1-(2, 4-di chl orobenze

nesul fonyl ) -4, 7-

St dj oxooct ahydr opyr azi no[ 1, 2- a]pyrlnldln 3-yl ] carbamat e
FUEIHiEhesi s takes place in anal ogy to Exanpl e 66a. The

esired oduct is obtained with MV= 689. 16

(calculggzd nonoi sot opi ¢); neasured val ue (M-H)

690. 10 1 Br

Arﬁ)n -6 4 fobenzyl) 8-cycl opropyl -1- (2, 4-

(e fonyl ) hexahydropyrazi no[ 1, 2- a] pyri m

/odicﬁe N|4 7!d| one Synt hesi s takes place in analogy to

Exanp ) starting from benzyl [6-(4-

fluoro enzyl) 8- cycl opropyl -

-(2, 4- orobenzenesulfonyl) 4,7 15

di oxocmf hydropyrazino[ 1, 2-a] pyrim di n-3-yl j carbamate.

The desir product is obtained with MV = 540.08

(cal cul ated, nonoi sotopic); neasured value (M-H)':
Synthéisit@kes place in analogy o Example 27 starting from 3-amino-6-(4-

ororp G e RS TN ok G UL SRL Ryl 2 4 ol or oben
cyclopropylhexahydropyrazinof1 ,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—Br0r_nobenzy1)-1-(5-chloro-2-methoxybenzenesuifonyl')~8.-cyciopropyI-B—

: dimethylaminohexahydropyrazinoﬁ,2-a]pyrimi_dine-4,7—d'ione

Structure:

Py
@ N_ O Br
e LY
S
JONTN .
0
o

AN

Synthesis takes place in analogy to Example 72 starting from 3-amin0-’6—(4-

bromobenzyl)-1-(5-chloro-2-meth0xyben'zenesulfonyi)—B-
.cyclopropy!hexahydropyraz‘inoﬁ_,2—a]pyrimidine-4,T-dioné. The desired product is
obtained with MW = 743.12 (calculated, monoisotopic); measured value (M+H)":

74417

-Example 231

3-Azetidin-1-yi-6-(4-bromobenzyi}-1-(5-chioro-2- methoxybenzenesuifonyl) 8-cyclo-

: propylhexahydropyrazmo[1 2-a]pynm|d|ne-4 7-dione




10

15

20
di oxooct ahydropyrazino[ 1, 2-a] pyri m di n-3-yl ] acet am de
Synt hesi s takes place in analogy to Exanple 21 h)
starting from 3-am no- 6- (4-
fl uor obenzyl) - 8-cycl opr o%b 1-(2, 4
di chl or obenzenesul f onyl) ahydr opyrazino[ 1, 2-a] pyrim
di ne-4, 7-di one. The desired product is obtained with
MV = 582. 09 (cal cul ated, nonoisotopic); 25 nmeasured
Struglrele (MrH)' : 583.10 204 Exanple 236
N-[ 8- Cy propyl 1- (2, 4-di chl orobenzenesul fonyl ) - 6- ( 4-
<1 uor obe zyl') -4, 7- di oxooct a-
dr opyr zino[ 1, 2- a&pyrl m di n- 3-yl ] cycl opr opanecar boxa
ur 77F 110 ,S\NNT: ,fa C ON
”O 5 S) nt t akes pI ace i n anal ogy to Exanpl e

22)’stNart ng 3 am no-6-(4- fl

~0 uor oﬂe\‘}L - 8- cycl opropyl-1-(2,4
di chl of obenzenesul f onyl ) hexahydr opyrazi no[ 1, 2-a] pyrim
di ne- dione. The desired product is obtained with
MV = éog 11 (cal cul ated, nonoi sotopic); 10 nmeasured
value (MtH) : 609.1 Exanple 237 '

SynthepB-taked ptalcepiay lanilogy, t4 -Ekarhpleridbstarimgesarn i anline-6-(44-
fluoro -4 _7-dj oxopct a-

b O"PWB @ﬁ[&' fo-g- 'HFWB{?WW@VPN@@F%M anecar boxam

cycldﬁi@pylﬂaéxﬁfd#@b%ra%noﬁ QLa]b'yﬁm‘ difie-4,7-dione. The desired product is

obtained with MW = 640.03 (calculated, monoisotopic); measured value (M+H)":

641.0

Example 232
6-.(4~Bfomobenzyl)—1 -(5-chloro-2-methoxybenzenesulfonyl)-8-cyclopropyl-3-
pyrrolidin-1-ythexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

Ci Y
N (0] Br
o LT IT
7 NN
-9 k]/& |
0

O
Synthesis takes place in analogy to Example 74 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 = 650.10 (calculated, monoisotopic); measured value (M+H)":
651.07




-SN~-\N~\V C 01 Y-1' N O Synthesis takes place in

anal ogy to Exanple 30 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-di one. The 20 j red product is obtained

W th MV =622.12 (cal cul ated, nonoi sotopic); neasured

value (MtH)': 623.13 205 Exanple 238

N- [ 8-.Qvcl opropyl - 1- (2, 4-di chl orobenzenesul fonyl ) - 6- (4-
Exaf'l‘b&rjgyﬁ’enzyl ) - 4, 7- di oxooct a- :

- RO T oRofo DU Bert g o S PR o RS
piparalved -yihaahydropmatiogyl ,2-a]fyxianpine-RT-dore t i ng from

St 3- am no- 6- (4- fluorobenzyl)-8-cyclopropyl-I -(2,4
TUSIERi or obenzenesul fonyl ) hexahydr opyrazi no[ 1, 2-a] pyri m
ofi ne- 4, ione. The 10 desired product is obtained

with MV ¥ 636. 14 (cal cul ated, nonoi sotopic); neasured
lue (MgH) !¢ 637. 14 Exanpl e 239

[ 8 Oyfcl opr o - (2, 4-di chl orobenzenesul fonyl ) - 6- (4-
YT o - di oxoocta- 15 - '
/ohyﬂrﬁ&%%i no[ 1, 2- a] pyri ni di n- 3-yl ] - 4- di met hyl ani noben
zam gcture:

9
Synthesis takes place in analogy to Example 59 starting from-3-amino-6-(4- .

- bromobenzyl)-1-(5-chloro-2-methoxybenzenesulfonyi)-8-
cyclopropylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 664.11 {calculated, monoisotopic); measured vaiue (M+H)":
'665.12

Example 234
6-(4-8romobenzyl)—1-(5-—ch|oro-2-methoxybenzenesulfonyl)-8—cyclopropy|~3—'
morpholin-4-ylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:

Cl
@ Y 0 Br
p LY
S
N7 N
o 0
0
O
, 0
Synthesis takes place in analogy to Example 60 starting from 3-amino-6-{4-
bromobenzyl)-1-(5-chloro-2-methoxybenzenesuifonyl)-8-

' - cyclopropylhexahydropyrazino1 .2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 666.09 (calculated, monoisotopic); measured value (M+H)":

. 667.02
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cl o7 9x:tcr C 01 .O NO -N206 Synthesis takes
pl ace in anal ogy to Exanple 25 starting from
3-am no-6-(4- fluorobenzyl)-8-cyclopropyl-1-(2,4
di chl or obenzenesul f onyl ) hexahydr opyr azi no[ 1, 2- a] pyri mi
di ne-4, 7-drone. The desi product is obtained with
MV = 687. 15 (cal cul at ed, fonoi sotopic); 5 neasured
value (MtH)': 688.15 Exanple 240
1-tert-Butyl-3-[8-cycl opropyl-1-(2, 4-di chl orobenzenesu
| fonyl)-6-(4-fl uorobenzyl) -

Exai‘n leddgpcooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl Jurea

Structure: Y C i xci FC ON >=0 N Synthesis

takes pl ace in analogy to Exanple 28 starting from
3- am no- 6 - fluorobenzyl)-8-cycl opropyl-1-(2,4
di chl or obe enesulfonyl)hexahydropyra2|no[l 2-a]pyrim

e-4,7- dg ne, The F’L5 desired product is obtained
cul ated, nonoi sotopic); neasured

u 3”( Exan'pl e 241

N

)zo

a) Benzyl [6-(4-fluorobenzyl)-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 = 689.16 (calculated, monoisotopic); measured value (M+H)": 690.10

b} 3-Amino-6-(4-flucrobenzyl)-8-cyclopropyl-1-(2,4-
dichlorobenzenesuifonyl)hexahydropyrazino[1 ,2-é]pyrimidine-4,7—dione
Synthesis takes place in analOgy to Example 66b) starting from benzyl [6-(4-
ﬂuorobenzyl)-8-cyciopropylé1-(2,4-dich|orobenzenesuIfonyi)-4,7-

- dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate. The desired product is

obtained with MW = 540.08 (calculated, monoisotopic); measured value (M+H)":

941.06

c) N—[G-(4-FIuorobenzyl)—S-Cyclopropy!-1 -(2,4-dichiorobenzenesulfonyl)-4,7-
d ioxooctahyd ropyrazino{1,2-alpyrimidin-3-ylJacetamide
Synthesis takes place in analogy to Example 21h) starting from 3-amino-6-(4-

~ fluorobenzyl}-8-cyclopropyt-1-(2,4-

dichlorobenzenesulfonyi)hexahydropyrazino[1 ,2-ajpyrimidine4,7-dione. The
desired product is obtained with MW = 582.09 (calculated, monoisotopic);
measured value (M+H)": 583.10 '
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- N-[8-Cycl opropyl -1-(2, 4-di chl or obenzenesul f onyl ) - 6- ( 4-
fl uorobenzyl)-4, 7-di oxoocta- 20
hydr opyrazi no[ 1, 2- a] pyri m di n- 3-yl ] met hanesul f onam de
207 Structure: ¢l Y ~-N/ F OSNN CL OYk-0 N p
0 Synthesis takes place bgganal ogy to Exanple 26
starting from 3-am no-6-(4- 5
fl uorobenzyl)-8-cycl opropyl -1-(2, 4
Ex adiq(ihlzg{,sobenzenesul fonyl ) hexahydr opyrazi no[ 1, 2-a] pyrim
7-dione. The desired product is obtained with
N- . g i
[SW&o&b%ﬁfpﬁ(:é diillghlggit%(nggxﬁgﬁpﬁgf&ﬁ@%l(&fluord%ﬂ%&'l‘)-@lg? dloxooctal
hydfgpﬂ&ﬂwiérﬂ}lpyﬂmm@ﬂd]canlmrmmm@mgde
nyl ) - 3-di net hyl am no- 6- (4-
Stm?ﬁ“ﬁ%r obenzyl ) hexahydr opyrazi no[ 1, 2- a]
pyrlmdlne\?tl?dlone Structure: d Y / O O /N 15
a

o Synt hesi s kes place in anal ogy to Exanple 72

ting fmomo3- p- 6- (4-
r ¢gbe zyI ; opropyl-1-(2,4
ychlorpbe eswlfonyl ) hexahydropyrazi no[ 1, 2-a] pyrim
dChé14 7-dj one. The desired product is obtained with
= 56 d cal cul ated, nonoi sot opic);
N

f )
Synthesis takes place in analogy to Example 22 starting from 3-amino-6-(4-
fluorobenzyl )-8-¢ycl0pr0pyl—1 -(2,4-
dichlorobenzenesulfonyl}hexahydropyrazino[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-Cyclopr0pyl-1-(2,4-dichlorobenzenesulfonyl)-6e(4-ﬂuorobenzyi)-4,7-dioxoocta-

hydropyrazino[1,2-ajpyrimidin-3-yljcyclobutanecarboxamide

‘Structure:

@':Niw

N

L-f"

| Synthesis takes place in analogy to Example 30 startihg from 3-amino-6-(4-

flucrobenzyl)-8-cyclopropyl-1-(2,4-

dichiorobenzénesulfonyl)hexahydropyrazino[1 2—a]pyrimidine-4 7-dione. The
desired product is abtained with MW = 622.12 (calcu!ated monoisotopic);
measured value (M+H)*: 623. 13 '
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A5

nmeasured val ue (MtH) +: 569.12 20 208 Exanple 243
8- Cycl opropyl -1-(2, 4- dichIorobenzenesulfonyl)-6-(4-f|u
or obenzyl) - 3- pi peri di n-1-
yl hexahydr opyrazi no[ 1, 2- a]pyrlnldlne 4, 7-di one
Structure: ci 7 9x:tecr .= LI"ko O 5 Synthesis takes
pl ace in analogy to Exadg g 59 starting from.
3-am no-6-(4- fluorobenzyl)-8-cyclopropyl-1-(2,4
di chl or obenzenesul f onyl ) hexahydr opyr azi no[ 1, 2-a] pyri mi
di ne-4, 7-dione. The 10 desired product is obtained
' = 608. 14 (cal cul ated, nopnoi sotopic); neasured
Exam;ff'%g MrH) “: 609. 14 Exanpl e 244
N-[8E=@yioprapypy? 41dICﬁIoﬁohﬁnj@IneBOIﬁmyz)eﬂSthbmbdn)zy@-%?l-dld)xmocta-
or obenz gkdé phol i n- 4-
Y PRIy AP YR HO By VS IOBG PRSP one
SUUé*ﬁ@cture ci 7 9jxtcr cl O Cod Synthesis takes
ace in analogy to Exanple 60 starting from

3 am no- 4- fluo robenzyl)-8-cyclopro pyl-1 -(2,4 20
d chI orobg¢nzenesul f onyl ) hexahydropyrazi no[ 1, 2-a] pyri m

F209 _
‘,, NJI i@i@’?

' N
<f °

Synthesis takes place in analogy to Example 31 starting from-3-amino-6-(4-

fluorobenzyl)-8-cyclopropyl-1-(2,4- _

dichlorobenzenesulfonyljhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The

desired product is obtained with MW = 636.14 (calculated, monoisotopic);
measured value (M+H)*: 637.14

Exampie 239

_ N-[8-Cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-6- (4-ﬂuorobenzy|)-4 7-dioxoocta-

hydropyrazino[1,2- a]pynm:dm -3-yl}-4-dimethylaminobenzamide
Structure:

Ci ]
_ N._-0 F
gt L@
, S
0’ N N

N
*8
R
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desired product is obtained with MV= 610. 12

(cal cul ated, nonoisotopic); neasured value (M:H)':
611.1 Exanple 245 5C / 7\ 1 OO ~-NSNN\ I d
Cl OO N O a) Benzyl

[ 6- (3-chl orobenzyl)-8-cyghgpropyl -1- (2, 4-di chl or obenze
nesul fonyl)-4, 7-

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] car banmat e

Sy PR oft B 2eBGK 10 PO it e g6
ﬂ““%g“%‘fﬂgm%b?aopwhs(gwm c);, neasured value (MH)* :
dichigrohenaenesylonybhexatiysiegyrpzisokl,2iadpyropiginet4 (Tadione. The

. di r nzZen | £ l,) h razi,nol 1, 2- im
desih FAO 4TS B RIRSHAMY SRR RUB8 e RS
measofedRafISMIHF 888I1HY from benzyl [6-(3 15

chl or obenzyl ) - 8- cycl opr opyl - 1- ( 2, 4- di chl or obenzenesul f

onyl)-4,7-

' >t ahydr opyrazi no[ 1, 2-a] pyri m di n- 3-yl ] car bamat e.
Exarﬁhg(%@s:i red product is obtained with MV = 556.05
1 -ter(égz;lyggL[gtO@dlopﬂ@pwB(ﬂ,%i@il@roﬁeazelmmIfmwiﬁ-(Mh{)rbbenzyl)-
: C
4s7“dF@’10@9{631YéfﬂF%W%Qﬁ[ﬂy?ﬁl@“@él’b%ﬂ&ﬁgﬁfa 1- (2, 4- di chl or oben
Struchgaesul fonyl ) -4, 7-
I oxooct ahydr opyr azi no[ 1, 2-a] pyri m di n- 3-yl ] acet ani de
Synt hesi s kes place in anal ogy to Exanple 21h)
c.. Starting fyom 3-am no-6-(3- ch |orobe
' |)-8-CN - 1F( 2, 4
| $t ofenzEnes nyl ) hexahydr opyrazi no[ 1, 2- a] pyri m
d ne;,SALN < 5' Q ‘ :

¢ O I\NKJ\\O
o

Synthesis takes place in analogy to Example 28 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 = 639.15 (calcutated, monoisotopic);
measured value (M+H)": 640.18

Example 241

N-[8-Cyclopropyl-1-(2,4-dichiorobenzenesulfonyl)-6-(4-fluorobenzyl)-4,7-dioxoocta-

hydropyrazino[1,2-a]pyrimidin-3-yljmethanesulfonamide
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25 desired product is obtained wwth MV = 598. 06

(cal cul ated, nonoisotopic); neasured value (M+-H) +:

599.0 210 Exanple 246

N-[ 6- ( 3- Chl or obenzyl ) - 8-cycl opr opyl - 1- (2, 4-di chl or oben

zenesul fonyl) -4, 7- 207

d|oxooctahydropyra2|no[1 2-a] pyri mdin-3- yI]cycIopropa

necar boxam de Structure: Cl Y 9x:tcc, C OO
Shu%%ﬂ&hes's takes place in analogy to Exanple 22

arting from 3-am no- 6-( 3-

chl or obenzyl ) - 8-cycl opropyl -1-(2, 4

di chl or obenzenesul f onyl ) hexahydr opyr azi no[ 1, 2- a] pyri mi

dine-4,7-d| e. The desired product is obtained with
624 08 (cal cul ated, nonoisotopic); 10 neasured.

W B25 O~ Exanpl e 247 o
Iorobe - 8-cycl opropyl -1- (2, 4-di chl or oben

dl%xeoc% opyr azi no[ 1, 2-a] pyrimdin-3-yl]cycl obutan

Cl

ecar boxa €0 15 Structure Cl ~Yod ONNcl O
Synt hesi syt gkes place in analogy to Exanple 30
starting f;&ams am no- 6- ( 3-

chlorobenzyl) 8- cyclopropyl 1-(2, 4

SynfieRE-18kes BlAEidh Srpiody e EraE oSt oS BBt o it~
ﬂuorbbéﬁzm:c;y@%%r&%/i-(ﬂ@,@ﬂ' at ed, nonoi sotopic);
dichlorobenzenesutfonyl}hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The
desired product is obtained with MW = 618.06 (calculated, monoisotopic); -
measured value (M+H)*: 619.08 |

Example 242

-8-Cyclcipropyl-1 ~(2,4-dichlorobenzenesulfonyl)-3-dimethylamino-6-(4-
fluorobenzyiyhexahydropyrazinof1,2-a)pyrimidine-4,7-dione

Structure:

cl Y
, N.__.O F
906
| PN
¢l O
'\'/&0

/N\

- Synthesis takes place in analogy to Example 72 starting from 3-amino-6-(4-

fluorobenzyl)-8-cyclopropyl-1-(2,4-
dich!orobenzenésulfonyi)hexahydropyraz_ino[1 ,2—a]pyrimidine-4,7~diche. The
desired prbduct is obtained with MW = 568.11 (calculated, monoisotopic);
measured value (M+H)": 569.12
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nmeasured value (MtH)': 639.08 211 Exanple 248

N-[ 6- ( 3- Chl or obenzyl ) - 8- cycl opropyl - 1- (2, 4-di chl or oben
zenesul fonyl )-4,7-

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] cycl opent a
necarboxani de Structureiogd 71 0 o C ON~N-~ C N
O 5 Synthesis takes place 1 n analogy to Exanple 31
starting from 3-am no- 6- ( 3-

chl nzyl)-8-cycl opropyl -1-(2, 4

Exa&'i" I%I %&gbenzenesul fonyl ) hexahydr opyrazi no[ 1, 2-a] pyrim

8- Cm&ogyg?ﬁt?qﬂ&lchfg&%e%ﬁb%ﬁﬁorﬂﬂf?@ tﬂub?otfé?&?t)@@@a@’hgl'ﬁ -1-

(cal cul ated, nonol sot pi C)

ylhemhm@ropwavyno[esasa]oymeé 2dibne
(3- Chl orobenzyl ) - 8-cycl opropyl - 1- (2, 4-di chl or oben
Stru?‘g.h-gsm fonyl)-4,7-
di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] - 4-di net hy
l am nobenzam' de 15 Structure: G NOo C ON-NC
NI-O

@, e

N

O

‘Synthesis takes place in analogy to Example 59 starting from 3-amino-6-(4-

fluorobenzyi )-8-cyclopropyl—i -(2,4-
dichlorobenzenesuIfonyi)hexahydropyrézinoﬁ ,2-alpyrimidine-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-dichlorobenzenesulfonyl)-6-(4-fluorobenzyl)-3-morpholin-4-

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

Structure:

Q,"N/E oy
&

‘Synthesis takes place in analogy to Example 60 starting from 3-amino-6-(4-

ﬂuor_obenzyi)—8—cyclopr0pyl-‘l-(2,4-
dichlorobenzenesulfonyl)hexahydropyrazino[1,2-a}pyrimidine-4,7-dione. The



Synt hesi s takes place in anal ogy to Exanple 25
starting from 3-am no-6-(3- chlorob

enzyl)-8-cycl opropyl -1-(2,4 20
d|chIorobenzenesulfonyl)hexahydropyra2|no[l 2-a] pyrim
di ne- 4, 7-di one. The 212 ired product is obtained
W th NMV: 703. 12 (cal cul at'ed, nonoisotopic); neasured
val ue (N%FD+ 704.0 Exanple 250 5

chl orobenzyl )-8-cycl o [ -1
deS"@PWd&PEﬁ 6@%{42@?{’@%}/ Foll- jZ)fce)llculated m(?nmggtoplc)
¥ pyrazino[ 1, 2-a] pyri mdin-3-yl]urea
meaéijr?ehog\{édirig?ﬂt@ﬂ cﬁﬂ % ci QSIN N~ci Iy-1-O N~-O N
Synt hesi s takes place in anal ogy to Exanple 28 '
Eant rﬁigg from 3-am no-6-(3- 10
5 enzyl )-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 desired product is obtained with
= 655. T (calculated, nonoi sotopi c); neasured
cl. Vv Iue (M+H)]+: 656. 11 15 Exanple 251 ‘
- (3- ChiNgrgBenzyl ) - 8- cycl opropyl - 1- (2, 4-di chl or oben

gogj-al vg[ 1, 2-a] pyri ni di n- 3-yl ] net hanesul
f@ha‘?ﬁd%ructure Ci Y1:: /'] ~SSNXNC6 '-~0 N, O

O

N>:O

- a) Benzyl [6-(3-chlorobenzyl)-8-cyclopropyl-1-(2,4-dichlorobenzenesuifonyl)-4,7-

: _?0

15

20

25

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-
dichlorobenzenesuIfony!)hexahyd ropyrazino[1,2-ajpyrimidine-4,7-dione
Synthesis takes place in analogy to Example 66b) starting from benzyl [6-(3-
chlorobenzyl)-8-cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-4,7-
dioxooctahydropyra_zino[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-Ch!orobenzyl)-8-cyclopropyl—1-(2,4—dichlorobenzenesuIfonyl)-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJacetamide

- Synthesis takes place in analogy to Example 21h) starting from 3—amiho-6—(3—

chlorobenzyl)-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyl)hexahydropyrazino[1 ,2-alpyrimidine-4,7-dione. The
desired product is obtained with MW = 598.06 (calculated, monoisotopic);
measured value (M+H)*: 599.0




40

15

.20

O\ 20 Synthesis takes place in analogy to Exanple 26
starting from 3-am no-6-(3
chl or obenzyl ) - 8-cycl opropyl -1-(2,4 213
di chl or obenzenesul f onyl ) hexahydr opyr azi no[ 1, 2- a] pyri mi
di ne-4, 7-di one. The deshygd product is obtained with
MV = 634. 03 (cal cul ated, nonoi sotopic); neasured
val ue (MtH) +: 635.0 Exanple 252 5
6- (3-,Chl or obenzyl ) -8-cycl opropyl - 1- (2, 4-di chl or obenzen
-Exa@§ﬁ?ggﬁyl)-3-
e . Vi aZinT L i ey 7- di
M R T T AR R s S e A
dioxpbdctabydmpgisairedy, 2tajparaidin-8- iR ysloarapargcarlmramide
Str %Paqino-G-(S 10 chl orobenzyl ) -8-cycl opropyl -1- (2, 4-
u gﬁlorobenzenesulfonyl)hexahydropyrazino[1,2-a]pyrim
dine-4,7H¢'one. The desired product is obtained with
MV = 584.08 (cal cul ated, nonoi sotopic); measured

“ ue (MHH) +0 585. 1 15 Exanpl e 253
' A gﬁf’i di n-[T-y (3-chl orobenzyl ) -8-cycl opropyl -1-(2,"
4

N7 N ci
di' cRI oc obknzenesul f onyl ) hexahydr opyr azi no[ 1, 2- a] pyri i
~dine-4,T7-di%ne Structure: cl 7 9<xtcc, C OV 20

Synt hesNs_t akes place in analogy to Exanple 73
st artigg%rom 3- am no- 6- ( 3-
chl or obénzyl ) - 8-cycl opropyl -1-(2, 4
Synthesis takes place in analogy to Example 22 starting from 3-amino-6-(3-
chlorobenzyl}-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyl)hexahydropyrazino[1,2-alpyrimidine-4,7-dione. The
desired product is obtained with MW = 624.08 (calculated, monoisotopic);

measured value (M+H)™: 625.0

Example 247

- N-[6-(3-Chlorobenzyl)-8-cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-4,7-

dioxooctahydropyrazino{1,2-a]pyrimidin-3-ylicyclobutanecarboxamide

Structure:
Y
N. O
Q ° L
&
> N de
¢ O
A

N

o

- Synthesis takes place in analogy to Example 30 starting from 3-amino-6-(3-

' chiorobe_nzyl »-8-cyclopropyl-1-(2,4-

dichlorobenzenesulfonyl}hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The
desired product is obtained with MW = 638.09 (calculated, monoisotfopic);
measured value (M+H)": 639.08




214

di chl or obenzenesul f onyl ) hexahydr opyrazi no[ 1, 2-a] pyrim

di ne-4, 7-di one. The desired product is obtained with

MV = 596. 08 (cal cul ated, nonoi sotopic); measured

val ue (MtH) +: 597. 07 Exanmple 254 5

6- ( 3- Chl or obenzyl) - 8- cycl ar opyl -1- (2, 4-di chl or obenzen

esul fonyl)-3-pyrrolidin-1-

yl hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one
Example@dBre: ci 7 0 0 G O SN ~N-Cl v Synthesis takes

' le .7 ' fr
N6 o2 ot dh PO By A b BB R 2 B B nss IR 4.7
dioxdbethhpdropgrzinud$ 2-4pprmidieGaisiclopsradnairBeoxamaideyr i m
di ne-4, 7-di one. The desired product is obtained with
Strugigfe: 610. 10 (cal cul at ed, nonoi sotopic): neasured
val ue (Mt : 611.09 15 Exanple 255
6- ( 3- Chl or §benzyl ) - 8-cycl opropyl - 1- (2, 4- di chl or obenzen

ci fonyl ) {3- pi,peri din- 1-
xz;d‘jy OpYT azj 1, 2-a] pyri mdine-4, 7-di one
ucgurel ¢l 7 & N NC C OO0 215 Synthesis takes

plpcé \iﬁ‘qlzl ogy to EXanple 59 starting from

3-am no-6- 3

. ' No g
. g .
Synthesis takes place in analogy to Example 31 starting from 3-amino-6-(3-
chlorobenzyl)-8-cyclopropyl-1-(2,4-
dichlorobenzenesulfonyi)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The

desired product is obtained with MW = 652.11 (calculated, monoisotopic);

10  measured value (M+H)*: 653.0

- Example 249
N-[6-(3-Chlorobenzyl}-8-cyclopropyi-1-(2,4-dichiorobenzenesulfonyl)-4,7-
diexooctahydropyrazino[1,2-a]pyrimidin-3-yl}-4-dimethylamincbenzamide -

15 - Structure:
oy
e X QL
- & 0,,5 “NTOTN Cl
A
N
o8
l
Synthesis takes place in analogy to Example 25 starting from 3-aminb—6-(3-

chlorabenzyl)-8-cyclopropyi-1-(2,4- _
20 dichlorobenzenesulfonyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The




10

15

20

chl orobenzyl ) -8-cycl opro pyl-1-(2,4

di chl or obenzenesul f onyl ) hexahydr opyr azi no[ 1, 2-a] pyrim
di ne-4, 7-di one. The desired product is obtained with
MN = 624. 11 (cal cul ated, nonoi sotopic); 5 neasured
value (MrHt: 625.11 Exanqpl e 256

6- ( 3- Chl or obenzyl ) - 8-cycl opropyl -1-. (2, 4-di chl orobenze
nesul f onyl ) - 3- nor phol i n- 4-

dositgl o s SBiaimc aii M 3 A 12 kraigfiel. mosotoni

meab@tesvathapa+Hy - gmal gy to Exanple 60 starting from
3-am no-6-(3- "chl orobenzyl ) -8-cycl opropyl -1-(2, 4
di chl or obenzenesul f onyl ) hexahydr opyr azi no[ 1, 2-a] pyri m
dine.4 . 7-di one. The desired product is obtained with
Exaw?e__ZéQG_ 09 (cal cul ated, nonoisotopic); 15 neasured
1-tewﬂum-dr[ﬂt@bmo%&g)@iémé&o%?m-(2,|4-c?ich{o%&nz%n@sul%nyn-
216 ~ a) 9H Fl uor en- 9-yl net hyl
4'7-C[*<1XCECLG}@*Fwebxfx’ﬂﬂml‘zzeﬁleymm&reﬁhwwear banoyl ] -2- (3, 4- d
uor ophenyl )ethyl]carbamate Synthesis takes place

Stm(jftweanal ogy to Exanple 29a) (Method B) starting from N

c |
. N_ O
2 [
‘ NN cl

O
| +“>=o
N

Synthesis'takes place in analogy to Example 28 starting from 3-amino-6-(3-

chlorobenzyl)-8-cyclopropyl-1-(2,4-

dichlorobenzenesulfbnyl)hexahydropyrazino[1 ,2-a]pyrimidine-4,7—dioné. 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-dichlorobenzenesulfonyl)-4,7-
dioxooétahydropyrazinoﬁ ,2-a)pyrimidin-3-yllmethanesulfonamide

Structure:

y Y
N. O .
SN LU
N7 TN Ci
ci O -
0

s
07\

- Synthesis takes place in analogy to Example 26 starting from 3—amind_—6—(3-

chiorobenzyl)-8-cyclopropyl-1-(2,4-
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15

20

Fnoc- 3, 4- F2- Phe- OH and
cycl opropyl (2, 2- di et hoxyet hyl )am ne. The desired 5
product is obtained with MNV= 578.26 (cal cul at ed,
nonoi sotopi c); neasured value (MtH)': 579.3 b)
2- Ami no- 3- (3, 4-di fl uorophegyl ) - N-cycl opropyl -N- (2, 2-
di et hoxyet hyl ) propi onam de 10 Synthesis takes place in
anal ogy to Exanple 29b) (Method B) starting from 9H
oren-9-
dlch’f)io W@PG#@VI)%X@@@PH&MW@EHFB'&!ﬁﬁrﬂ§|7 Qto(-g Tlae
desifldhriauARS BBKIRES With! W bmt@r gc'%'ﬂﬁnlé’tgé' FridfoRio

t'ai ned ate nonol SO OpIC)
meaw&dm& (M*tlae 6%19) 357. 23 15 c) Benzyl
[1-{2-(3,4-dif|uorophenyl)-l-[cyclopropyl(2,2-
di et hoxyet hyl )carbanoyl ] et hyl carba rnoyl }-2-(9
xarfipld 282 en- 9- yl met hoxycar bonyl ani no ) et hyl | car bamat e

Synt hesi s took lgl ace in analogy to Exanple 29c)
6-(3- (%rﬁbgn@l)—&mc prapyi-iol, @-dtchIorobenzenesulfonyl) 3-

3 | uQt o n apro N (2, 2-diet
d'meﬂg}x W%X?éﬁlcﬂ' PW%%MOEE% %Egﬁ”rﬂ’fﬁ P@p(ﬁ’)épr oduct is
Strucﬁbﬁeal ned with MV = 798. 34 (cal cul at ed nonoi sot opi C) ;

measured value (M+Na)': 821.35 d) Benzyl
(2-am no-Y{/{2- (3, 4-di fluorophenyl)-1-[cycl opropyl (2, 2-
c.__diet hoxyetthyl
agDy eyl garpanoyl }et hyl ) carbamate. 25
yntgesils t gok @ e in anal ogy to Exanple 29d)
- (MVeph “starttng @rom benzyl
di fl uorophenyl)-1-[cycl opropyl (2, 2-
di et hoxyet h9| ) car banoyl ] et hyl car banoyl } - 2- (9H-f | uor en-
9- - yiwet hoxycar bonyl ani no) et hyl ] car bamate. The

desired product is obtained with MN = 576. 28
Synthesis takestriace inoanalagy BpEsampla62 stasting Fooe3amingy6-(3-

chlor?l?gqérf)(%%gcléﬂ)ﬁp%ro r?{]e%: )-1-[cycl opropyl (2, 2-
dlchI@hobtahwmﬂfxohyl)lma(mumﬁﬁrazlhahcmaﬁmnmyiﬂhe% (2diéné. The

e AP R o
meadubEd UQ%eEiMﬁ-‘i)a.rS%‘.g from benzyl

Exampie 253
3-Azetidin-1-yl-6-(3-chlorobenzyl)-8-cyclopropyl-1-(2,4-
dichlorobenzenesuifonyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione

Structure:
o Y
N O
,,() /E I/@
7 “NT N cr
cl O ‘
A

N

%

Synthesis takes place in analogy to Example 73 starting from 3—ammo—6—(3-
chlorobenzyl)-8-cyclopropyl-1-(2,4-




10

15

-l

5
(2-am no-1-{2-(3,4-difl uorophenyl)-1-[cycl opropyl (2, 2-
di et hoxyet hyl ) car banoyl ] et hyl car banoyl } et hyl ) car bamat e
The desired product is obtained with MV = 784.19
(cal cul at ed, nonoi sotopi c)j4 Measured val ue (M+Na) +:
807.18. 10 e) Benzyl
[6 (3, 4-di fluorobenzyl)-8-cycl opropyl - 1- (2, 4-di chl orob
nesulfo
dichiprabaEatss éﬂ%}f‘d@*ﬂ%%&fﬂ%nfi[1a% BIRvrmiging-57 yligrar tm
desﬁaé@Proa(m esbigirealesh MACE506, %W@h%ﬁ}été@ RSAGRb®prc! )
hod B) starting from benzy
meE[SJJIE{dZV@BGA(WH)I wRbphenyl ) - 1- [cycl opropyl (2, 2-
di et hoxyet hyl ) car banoyl ] et hyl car banoyl }-2-(2,4 15
di chl or obenzenesul f onyl am no) et hyl ] car banate. The
Exafiffler2sd product is obtained with MV= 692.11

(cal cul ated, nonoi sotopic); neasured val ue (M+H) +:
6-(3gedophenzyi)- “8-cyclopropyl-1- (2 4-d|ch!orobenzenesuifonyl)-3 -pyrrolidin-1-

d )2 8 cycl opropyl - 1- (2, 4-
ylheg @fﬂrﬁ@ r(kéi%n‘nz% ﬁgsé M@W%ﬁexyaﬂyo opyrazino[ 1, 2-a] pyrim
Strudiune- 4, 7-di one 20 Synthesis takes place in analogy to

Exanple 29 (Method B) starting from benzyl
[ 6- (3, 4-diNYl uor obenzyl ) -8-cycl opropyl -1-(2, 4-di chl or ob
enesul f bnyl

i'no[ 1, 2-a] pyri m di n-3-yl ] car bamat e.
Is obtained wth MN= 558. 07
norsofbpi c); measured val ue (M+rH) +:

N[ 8-Q/ opr opyl 1- (2, 4-di chl orobenzenesul fonyl ) - 6- (3,

4-diflu benzyl) -4, 7-

di oxoocYahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] cycl opropa

necar boxani de Synthesis takes place in analogy to
Syntﬁgdsﬂamﬁﬁlaseém winatpdyrtorix@naplervet tattthgifrom 3-amino-6-(3-

, dlflu en opropyl-1-(2,4 30
-C“'O'Eﬂb&‘HF ﬁ?%{beﬁrfﬁ&r) hexahydr opyrazi no[ 1, 2-a] pyrim

cul at ed, " nonoi sot o measur e

desirggl predyusisiobtaiped with Ve = Eanp| (eg:aks&ted monoisotopic);

mea%]r% f\ﬁ%%lf @@_I_E‘?y 1%46% 4-di chl or obenzenesul fonyl)-6-(3,
- y

Example 255

d|chﬁtm&eﬁe§ulml%h5ﬁ§h¥%§w Yhd]h od fl;TﬁdlﬁQ-@? @%(?MT%@

6-(3-Chlorobenzyt)-8-cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-3- plpendm -1-

| yihexahydropyrazino{1 2—a]pynm|d|ne—4 7-dione

‘Structure;

N_ O
: ‘ N7 N , cl
. ¢a ©
0
_ N



10 .

di oxooct ahydr opyr azi no[ 1, 2-a] pyri m di n- 3-yl ] cycl obut an
ecarboxamde 5 Structure: ¢l 7 GC OS NI ~-NF O
N Synt hesi s takes place in anal ogy to Exanple 30

starting from 3-am no-6- (3, 4-

di fl uor obenzyl ) - 8-cycl oprgpyl - 1- (2, 4

di chl or obenzenesul f onyl ) hexahydr opyr azi no[ 1, 2-a] pyri m
di ne-4, 7-di one. The 10 desired product is obtained

Synt\\e{'gfsl? Ng\/ﬁpf 4% Ié}a{l(a&)%léﬁ taiﬁ@g@nﬁaﬁmg%%rﬁ )3-am|no 5. Lfig ed

chlohdHePrz(S- @Eﬂ&mﬁ |114244 di chl or obenzenesul fonyl ) - 6- (3,
: uoro 15

4-di f enz

duch@rw@mﬁywmy\eﬁhy@ppw@m%?ﬂ ajpyiimiding#] edionepéhe a

desiff BoBIKE RetfamBl wiE! U8 =534, PLleiaupte rbridiiadie

meast@d valge {Maf)3-625.1p- 6- (3, 4-

di f 1 uorobenzyl)-8-cycl opropyl-1-(2,4 20

di chl or obenzenesul f onyl ) hexahydr opyr azi no[ 1, 2- a]pyrlm
. 7-dione. The 219 desired product is obtained
Exa&#ﬂﬁz = 654. 13 (cal cul ated, nonoi sotopic); neasured

6-(3-ClorebeNieyl)-8:cyeipr@gyl B (i dic6dbenzenesulfonyl)-3-morpholin-4-

| yihexahydropyrazino[-1,2-a]pyrimidine~4,7-dione

Siructure:

c Y
P/";O

Synthesis takes place in analogy to Example 60 starting from 3-amino-6-(3-

- chlorobenzyl)-8-cyclopropyl-1-(2,4-

15

dichlorobenzenesulfonylhexahydropyrazino[1,2-aJpyrimidine-4,7-dione. The

desired product is obtained with MW = 626.09 (calculated, monoisotopic);
measured value (M+H)": 627.09

Exampie 257

o Y.
N_ O F
P L
PN g
ca o
o

N

$o
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15

5

N-[ 8- Cycl opropyl - 1- (2, 4-di chl or obenzenesul f onyl ) - 6- (3,
4-di fl uor obenzyl) -4, 7-

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] cycl ohexan
ecar boxam de Structure: g 'S O~ OF ~ t NN\ F
Cl 0 'Y-1-0 NO Synthesis takes place in analogy to
Exanpl e 32 starting from 3-am no-6-(3,4- 10

) ORISR B O PRIRSRE by s vhisprbasmay k3 4
difludi eﬁyﬂetﬁ baﬁﬁ@e desired product is obtained with
Mﬁ 668. 14 cal cul at ed, nonoi sot opi ¢) neasur ed val ue

Synthgsisytakessglgce in apaloeyip Exapmie @99$(Mymo@rﬁbwrmg from N-
Fmoc 3244-' %ﬁ$%838 %Slﬁﬁr%ﬂ)fl(a@’h etﬁofﬁtt@l)%rﬁ he The desired

Uuorobé

proddcis @btdinby WithnyVinazi 5. 26 &ﬁtﬂatedmsbmébtwbﬂcomhhmulvalue
fqnamde Structure: ci 7 N9xtc( C 0 NSO 220

(M+ 'éi/n hesi s takes ‘pl ace in anal ogy to Exanpl e 26
starting from 3-am no-6-(3,4- d
i f1 uorobenzyl)-8-cycl opropyl-1-(2, 4

b) 2wmhb@mnﬁmmémymammwlwazu no[ 1, 2-a] pyri m

di dione.. The
dlethoxyethyl')prop:onamlde
Synthesis takes place in analogy to Example 29b) (Method B) starting from 9H-
fluoren-9-yimethyl [1-[cyclopropyl(2,2-diethoxyethyl)carbamoyl]-2-(3,4-
difluorophenyt)ethyljcarbamate. The desired product is obtained with MW = 356.19

(calculated, monoisotopic); measured value (M+H)" 357.23

c) Benzyl [1-{2-(3.4-diflucrophenyl)-1-[cyclopropyi2,2-

. diethoxyethyt)carbamoyl]ethylcarbamoyl}-2-(9H-fluoren-9-

20

25

30

ylmethoxycarbonylamino)ethyl]carbarna_te
Synthesis took place in analogy to Example 29¢) (Method B) starting from 2-
amino-3-(3,4-diflucrophenyl}-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-difluorophenyl)-1-[cyclopropyl(2,2-diethoxyethyl}-
carbamoyljethylcarbamoyl}ethyl)carbamate.

Synthesis took piace in analogy to Example 29d) (Method B) starting from benzyl
[1-{2-(3,4-difluorophenyl}-1-{cyclopropyl(2,2-

_ diethoxyethyl)carbamoyl]ethylcarbamoyi}-2-(9H-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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15

20

25

30

desired product is obtained with MV= 636.05
(cal cul ated, nonoisotopic); 5 neasured val ue (MH) +:
637.07 Exanple 262

8- Cycl opropyl - 1- (2, 4-di chl or obenzenesul fonyl )-6-(3, 4-d
i f1 uorobenzyl) - 3- 217

di met hyl am nohexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-d
one 10 Structure: 7 cl 9x tcx: C O /N Synthesis

f) Béﬁgﬁﬁn% 5% “f g‘fﬁ"’?‘aﬁ“‘?% EI&%T}BS’N?‘EZ éyilt ‘Z‘H LB& f Ir10?12 4

dmthtb;@btlgﬂ)@bmm@uﬁﬂmbh{@m@nopyr azino[1, 2-a] pyrini

di ne- 4, 7-di one.” The 15 désired product is obtained
dichlgrelenagnessienylaminedetbylleardamatenoi sot opi c) neasur ed

SRt n i) S8R ot by sy oo

(2—am1nc[-¢s{m(emr oﬂub(oazhéngl)atn?&mwwm banoyl ] - 2- pyridin

et hyl ) carbanmate 22 Synthesi s takesdgl ace in

d'etfg}a(aeé@d)ca@aemm&m @JH?"\ONB?HB’@CBﬁb%%Pﬁt Thg destsad prastuct is
obtagrgg i d itk 8& 98/(E8 %p%@ Jﬂbr‘?&EBf&\S?é).!“éHe)a@méa%lJé‘ BV+Na)*:

807.18.

e) Benzyl [6-(3,4-difluorobenzyl)-8-cyclopropyl-1-(2,4-dichlorobenzenesuifonyl)-
4,7-dioxooctahydropyrazino{1,2-ajpyrimidin-3-yljcarbamate
Synthesis takes place in analogy to Example 29f) (Method B) starting from benzyl

| [1-{2-(3,4-difluorophenyl)-1-[cyclopropyl(2,2-

diethoxyethyl)carbamoyljethylcarbamoyl}-2-(2,4~ _
dichlorobenzenesulfonylamino)ethylJcarbamate. The desired product is obtained

-with MW = 692.11 (calculated, monoisotopic); measured value (M+H)": 693.0

f) 3-‘Amino-6—(3,4—diﬂuorobenzy!)—B-cyclopropyl§1 -(2,4-
dichlorobenzenesulfonyl)hexahydropyrazino1,2-ajpyrimidine-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-dichlorobenzenesulfonyi)-4,7-

dioxooctahydropyrazino{1,2-a]pyrimidin-3-yllcarbamate. The desired product is _
obtained with MW = 558.07 (calcutated, monoisotopic); measured value (M+H)":
5569.05

- q) NA[S-'CyclopropyI-1-(2,4—dichIorobenzenesulfonyl.)—6~(3,4-diﬂdorobenzyi)-4,7-
- dioxooctahydropyrazino[1,2-a]pyrimidin-3-ylJcyclopropanecarboxamide

Synthesis takes place in analogy to Example 22 starting from 3-amino-6-(3,4-
difluorobenzyl)-8-cyclopropyl-1-(2,4-
dichlorebenzenesulfonyl)hexahydropyrazino[1 2-alpyrimidine-4, 7-dione. The

- desired product is obtained with MW 626.10 (calculated monoisotopic);

measured value (M+H) 627. 18




with MWV = 543. 27 (cal cul ated, nonoi sotopic); mneasured

value (MtH)t: 544.21 5 b)

2- Ami no- N- cycl opropyl - N- (2, 2-di et hoxyet hyl ) - 3- pyri di n-

3-yl propi onam de Synthesis takes place in analogy to

Exanpl e 29b) (Method B) sygrting from 9H

fluoren-9-yl net hyl

{1-[cycl opropyl (2, 2-di et hoxyet hyl ) car banoyl ] - 2- pyri di n

-3-yl- ethyl }carba mate. The desired product is

obtained with MW= 321.21 (cal cul ated, nonoi sotopic);
Exam?m§258d val ue (MtH) +: 322.20 10 c) Benzyl

[1-{1-[cycl opropyl (2, 2-di et hoxyet hyl ) car banoyl ] - 2- pyri
N-[8d+ @rypélth{(f 4 ngﬂlbmhﬁyllz}anest(lmnyf)’rﬁjt& &rdifzorbbenzyl)-4,7-

o B 2 B BT OBl e paidet o

5  Strudtomm 2-
am no- N- %cl opropyl - N- (2, 2-di et hoxyet hyl ) - 3- pyri di n- 3-

yl propi ongimi de. The 15 desired product is obtained

ci._with MWV =1798.34 (cal cul ated, nonoi sotopic); measured
@ eo ( : 35 . d) Benzyl
agi na: | - 1- Iopropyl(2 2-di et hoxyet hyl ) car banoyl

& Zapy‘hd n- - ylethyl carbanoyl } et hyl )carbamate. 20
Synt he ok place in analogy to Exanple 29d)
( Met hodNB) starting frombenzyl [1 -{1

-[cycl op vyl (2, 2-di et hoxyet hyl ) car banoyl | - 2- pyri di n-3
-ylet Wbarmyl }-2- '
(9H-f 'adr en- 9- yl net hoxycar bonyl am no) et hyl ] car banat e.

d bt ai Wi t.h MV =541 29
syntfells iRl B8c® e By FERTPIEA0 sfisting Y admng -4
dlﬂucﬁéaeﬁi@l?&c?b;loa J1 (2 4-
: : opro - di et hoxyet hyl ) car banoyl | -
- dlchlqoﬁegzw%qq&fﬂnyl)g@g )}ragnpbe/ z,adpyrmdme-tl -dione. Ph
' I
10 desipRpRRAAT DGR PHL IR B30 aTLBTER, BeRtbRY”
-~ measifred valug (M-€H) beatyl
{2-am no-1-{1-[cycl opropyl (2, 2~di et hoxyet hyl ) car bar r no
yl']-2-pyridin-3- 30 ylethyl carbanoyl }ethyl) carbanbte.
Exanjpte #5461 red product is obtained with MV= 826.12

(‘cal cul ated, nonoi sotopic); neasured val ue - (MtNa)' :
N- [8-84@0mmpyl-22(2 4—)1|dhdnm§abnzenesulfonyi) 6-(3,4-difluorobenzyl)-4,7-

.15 dloxogggtag'&a y&gﬁXQU 2(aﬁ5yr|m1d1n —yli]cyelgégr?t%?lg}xgr ¥<a2n|4 7-dio

Structure:

Y |
_ N F
2 L LY
‘ NN
o o F
)
N
<f0.

- Synthesis takes place in analogy to Example 31 starting from 3-amino-6-(3,4-
difluorobenzyl)-8-cyclopropyl-1-(2,4- |
20 dichlorobenzenesulfonyl)hexahydropyrazino[1 .2-ajpyrimidine-4,7-dione. The
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15

| met hyl oct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] car bama
e Synthesis takes place in anal ogy to Exanpl e 29f)
Met hod B) starting from benzyl

1-{1-[cycl opropyl (2, 2-di et hoxyet hyl ) car banmoyl ] - 2- pyri
di n- 3-yl et hyl car banoyl } - 21%§

(2, 4-di chl or obenzenesul f onyl am no) et hyl ] car banate. The
desired product is obtained with MV= 657.12

desirggga'@j&g;ig AbtdREPUAR R Sosa AR E el enoritdnicy:

meas’i;rém\@m@ﬂ\aym*o%gml -1- (2, 4-di chl orobenzenesul f onyl ) -

6- pyridin-3- 10

yl met hyl hexahydr opyr azi no[ 1, 2-a] pyri m di ne-4, 7-di one
Exan?ié}éét Is takes place in analogy to Exanple 29g)

od B) starting from benzyl
N-[8 mcmpgd>pgpmmm-dlcrﬂ@méedmﬁéanf@h9|r)-ae(r3e4udifﬁ@rr«tbénzﬂa)74 ¢
-6-pyrid

d'OX%CFPJMMM@aWa? SIPYIMidiT-3 viicugiphexanasarb@a@mifiear bama
Struc?@ne The desired product is obtained with MV= 523 08

y
t
(
[

cal cul at ed, nonoi sotopic): neasured val ue (MtH)' 15

524.09 h)

i [8 Wcl%ropyl 1- (2 4-di chl or obenzenesul fonyl)-4,7-d

trﬁyl oct hyd razi no[ 1, 2-a] pyri m di n- 3-yl ] acet am
s keS~pl ace in anal ogy to Exanple 21 h)

ae o >
HaPtihg flf om 3-ani no-8 20
cycl opr gpylrol- (2, 4-di chl or obenzenesul fonyl ) - 6- pyri di n-

3- N
yl met hyl pER@hydr opyr azi no[ 1, 2-a] pyri m di ne-4, 7-di one.
The d red product is obtained with MV = 565. 10
(cal dul at ed, nonoi sotopic); neasured vaI ue (MHH) " :
566. 10 25 Exanpl e 264 N-[ 8- Cycl opropyl -

Synthelsh thkds pidae mm@gyemJEimwle) 32 s@ﬁﬁ@ft@nﬁswmdmf&-

|.met hyl oct ah dro azino[ 1, 2-a] pyrimdin-3-yl]cyclopr
d'ﬂuoé%ﬁf@é’é VO é{(?tfct ure: 223 ci i '. Il
dichidrSB&hREndsul féhﬂ(l I‘gxa(?lydrc;pyrazmoh ,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-dichlorobenzenesdifonyl }-6~(3,4-difluorobenzyl)-4,7-
dioxooctahydropyrazino{1,2-a]pyrimidin-3-yljmethanesulfonamide

Structure:

c Y
N.__0 F
ngc’/[ T X
1 N7 TN F
¢ O .
A

O

//

N\
o” N\
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N O Synthesis takes place in anal ogy to Exanple 22
starting from 3-am no-8- cycl opropyl -1
- (2, 4-di chl orobenzenesul fonyl ) - 6- pyri di n- 3- ‘
yl met hyl hexahydr opyr azi no[ 1, 2-a] pyri m di ne-4, 7-di one.
The desired product is 5o9gtained with MV= 591.11
(cal cul ated, nonoi sotopic); neasured val ue (MtH) :
592. 09 Exanpl e 265 N-[8-Cycl opropyl -1

Synt{lggfs%agésc Bla%{a?r? %Ré%’é?%'éx%%l& 2%’s7tar%lng)%90n? SPngn%l-g-(gA—

diﬂu%h‘dﬁ%hEylg-@Céﬁ%%B@W«@‘Zhﬂ°[ 1,2-a] pyrimdin-3-yl]cycl obu

anecar boxam de tructure: cl i 070 iSNNN C OO

~ dichinrahenzeasssifanitbexphwulropinaziodt AepjpyrimBieegd| 2dBde. The

oot TR TR 5 i monpiotopc)

mea¥lifE@t o emarydieanyyazi no[ 1, 2- a] pyri m di ne- 4, 7- di one.
The desired pfoduct is obtained with MW= 605.13

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

_Exarﬁ%ﬁ’%_i Exanpl e 266

cl opropyl - 1- (2, 4-di chl orobenzenesul fonyl)-4,7-d

8-Cycloppopyl A2 4 didhidrobdRzenesulfonyl)-6-(3,4-difluorobenzyl)-3-
. Q)élf nmet hyl oct a%dr opyrazi no[ 1, 2-a] pyrimdin-3-yl]cycl ope
dimefhdainaheariydreeyrzino $2-alpyumidined, diprie

Structure:

5 N
_ N.__.O F
£ LT X
2N N - F
c O -

/N‘\

Synthesis takes place in analogy to Example 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

| ¢ Y 0 |
. . Z
| ngoim
7NT N
ct O
0

20

N

P

- a) 9H-Fluoren-9-ylmethyl {‘i-[cyclopropyl(2,2—diethoxyethy!)carba_rnoy!]-2-pyﬁdin-3- _

yl-ethyl}carbamate
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co SNNN C 0 NO Synthesis takes place in anal ogy
to Exanple 31 starting from 3-am no- 8-

cycl opropyl - 1- (2, 4-di chl or obenzenesul f onyl ) - 6- pyri di n-
35

yl met hyl hexahydr opyr azi no‘{b , 2-a] pyri mdi ne-4, 7-di one.
The desired product is obtained with MV= 619. 14
(cal cul at ed, m)noi sot opi c); measured value (M+H)'

267
Syn 6F§]‘€{7€$8 dwanfiqut@ feampls i AMethad By 5&@5;!'0@ from gmoc-
P LL@HOarﬁf dl -
A Ak hye% C?[gr'ﬁggﬁz 2 (g:gtzhon gtat{lygan}me The céesareé'i E/)ro]duct is c]btamed
with MWe— :548a?7b(®aécmlated SonocotEc); cmeaéuned value{MrH)": 544 .21
ISSNND~ ~/N C O N eNO Synthesis takes place in
anal ogy to Exanple 40 starting from 3-am no-8 15

b) 2gs§fﬁihem%wioplro;§ﬁ~m(ﬂ bt PoRPEPTBIRAWIdIRBY b r it Arhiden-
Synipiesisttakes pleakyin coplogyAorfofample29sy) (MethtichB) atartinj o 9H-

fuorfAS-UARb S reltplon B 2ot bR AN anf adgicin-a-vi-
ethyB&drbama8 STh&asipb€ prdtfict is obtained with MW = 321.21 (calculated,

monoisotopic); measured value (M+H)": 322.20

c) Benzyl [1-{1-[cyclopropyl(2,2-diethoxyethyl)carbamoyl]-2-pyridin-3-ylethyl-

- carbamoyl}-2-(9H-fluoren-9-ylmethoxycarbonylamino)ethyljcarbamate
- Synthesis took place in analogy to Example 29¢) (Method B) starting from 2-

amino~N-cycIopropyl-N-(Z,Z—dIethoxyethyl)-'3'-pyridin-3-yipr0pionamide. 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 benzy}
[1-{1-[eyclopropyl(2,2-diethoxyethyl)carbamoyl]-2-pyridin-3-ylethylcarbamoyl}-2-

_ (9H-ﬂuoren—9—y|methoxycarbbnylamino)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)carbamoyl]-2-pyridin-3-ylethyl-
carbamoyl}-2-(2,4-dichlorobenzenesulfonylamino)ethyljcarbamate

Synthesis took place in ana!og_ﬁl to Example 29¢e) (Method B) starting from benzyl

(2-amino-1-{1 -[cyclopropyl(2,2id iethoxyethyl)carbamoyl]-2-pyridin-3-

ylethylcarbamoyl}ethyl)carbaméte. The desired product is obtained with'

MW = 826.12 (calculated, monoisotopic); measured value (M+Na)': 849.14.
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N-[ 8- Cycl opropyl - 1- (2, 4-di chl or obenzenesul fonyl )-4, 7-d
I 0X0- 6-pyri di n- 3-

yl met hyl oct ahydr opyrazi no[ 1, 2- aj pyri m di n-3-yl | -4-di ne
t hyl am nobenzam de Structure: cl Y/ Il "S NN oll
\/N C Ol y-10 NO -N 29 Synt hesis takes place in
anal ogy to Exanple 25 st art2| ng from 3-am no- 8-

cycl opropyl -1
f) Be;ﬂ& & duchor Obenzeneé?u}a&%%ze@?wfyﬁ%ﬂdﬁn?r@w%waﬁ@-&
= 670. 15
ylmean cuﬁg(?@gy ??o%@kf. &ﬁquggcl?\r“é%’“va ue (MrH) +: 10

Syntﬁéﬂjslﬁk@plﬂipéem Eﬁéloﬁy [t8 ERaaipip 26y Mdthod B) starting from benzyl
nzenes 4, 7-d

[1-{1; ﬁégﬂgdp&@??ﬂ?@ f&aw&zﬁ)lﬁfafb%y@gﬂ] %;nvrtﬁm?ﬂlejﬁxﬂp? %@rﬂwhz |
(@4 gr%u%eB%ﬁzgrmﬂﬁonﬂérrﬁﬁé)%ﬂ{wﬁsrba%at@. ¥h& deSiredprdduc idY

obtained with MW = 657.12 (calculated, monoisotopic); measured value (M+H)":
658.11 |

'g) 3-Amino-8-cyclopropyl-1-(2,4-dichiorobenzenesulfonyl)-6-pyridin-3-

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

Synthesis takes place in analogy to Example 28g) (Method B) starting from benzyl
{8-cyclopropyl-1-(2,4-dichiorobenzenesulfonyl}-4,7-dioxo-6-pyridin-3-
yimethyloctahydropyrazino[1,2-a]pyrimidin-3-ylJcarbamate. The desired product is

_obtained with MW = 523.08 (calculated, monoisotopic); meastured value (M+H)":

524.09

h) N-[8-Cyclopropyl-1-(2 4-dichiorobenzenesuifonyl)-4, 7-dioxo-6-pyridin-3-
yimethyloctahydropyrazino[1,2-a]pyrimidin-3-ylJacetamide
Synthesis takes place in analogy to Example 21h) starting from 3-amino-8-

cyclopropyi-1-(2,4-dichiorobenzenesulfonyl)-6-pyridin-3-

- ylmethythexahydropyrazine[1,2-ajpyrimidine-4,7-dione. The desired product is

obtalned with MW = 565.10 (calcuiated monoisotopic); measured value (M+H)":
566 10

Example 264

- N-[8-Cyclopropyl-1-(2,4- dlchlorobenzenesulfonyl)-4 7-dioxo-6-pyridin-3-
- yimethyloctahydropyrazino[1,2-a]pyrimidin-3-yljcyclopropanecarboxamide

- Structure:
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15

20

\ ~N Synthesis takes place in analogy to Exanple 49
starting from 3-am no-8- cycl opropyl -

- (2, 4-di chl orobenzenesul 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 2264 obtained with MV= 628. 11
(cal cul ated, nonoi sotopic); neasured val ue ( MtH) +:

629. 14 Exanple 270 5

l-tert-Bu I-3 [ 8-cycl opropyl -1-(2, 4- dlchlorobenzenesu
| fonyl) -4\ -di oxo-6-pyridin-3-

thylo ahgdro yra2|no[12a]pyr|md|n3y|]urea
ctcur ~|~S\N~NN c OO N~~_"~INTO
Iace in anal ogy to Exanple 28

stcardu om 3 am no- 8- 10
cycl opr 01 (2, 4-di chl orobenzenesul f onyl ) - 6- pyri di n-

yl met hyI hydr opyr azi no[ 1, 2- a] pyri m di ne-4, 7-di one.

The. destred product is obtained with MV= 622.15
(cal cunat ed, nonoi sotopic); neasured val ue (M+H) +:

23,16, 15 anpl e 271 ) )

SY”&I 5. lafres eﬁésrr&anffqu, to. B amplsrhetastingseams Samino 8- 7.
b 31 R¥ A GLAR 1y1)-6- -

ye y'?ﬁrér)gtyﬁygoct ahggrg%%%/'}zae?ieﬁ%'[f%yp- g]p {/“rjlnrr:i)’ di n- 3-yl ] met hane

yimetbylhexahmdtepyrazineft, BrajpyriBidite-4F-dione. The desired product is

obtained with MW = 591.11 (calculated, monoisotopic); measured value (M+H)":

592.09

Example 265
N-[8-Cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-4,7-dioxo-6-pyridin-3-
ylmethyloctahydropyrazino[1,2-a}pyrimidin-3-yljcyclobutanecarboxamide

Structure:

QNJ:LO

N
ER:"'
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-
y!methyloctahydropyrazi'non .2-a]pyrimidin-3-yljcyclopentanecarboxamide




10

15

O NO O\ 20 Synthesis takes place in analogy to

- Exanpl e 26 starting from 3-am no- 8-
cycl opropyl - 1- (2, 4-di chl or obenzenesuf f onyl ) - 6- pyri di n-
3-

yl met hyl hexahydr opyr azin , 2-a] pyri mdi ne-4, 7-di one.
The desired product is 2 obt ai ned with MV = 601. 06
(cal cul ated, nonoi sotopic); neasured val ue (M+H) 4:
602. 06 Exanple 272 5 N-[8-Cycl opropyl -1

Structuse 4. di chl or obenzenesul fonyl ) - 4, 7- di oxo- 6- pyr i di n- 3-
yl met hyl o hydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] cycl opr
opanesul foyam de Structure: cl ~(N OIlIl i S~NN\N~~\/

Ny O.ob Synthesis takes place in anal ogy

Cl N. C 0
@ e}ﬂpﬁ st@thng from 3-am no-8- 10
7 Y o | - N |

- R, &- chifor obenzenesul f onyl ) - 6- pyri di n¥3-
yl met hy Bydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di one.
The desirled product is obtained wwth MV = 627.08

(cal cul a d, nonoi sotopi c); neasured value (MH)':

-1-(2, 4-di chl orobenzenesul fonyl)-3-di nmeth
pyri di n- 3-

yl am ne
Synthesis takes place in analogy to Example 31 starting from 3-amino-8-
cyclopropyi-1-(2,4-dichlorobenzenesulfonyl)-6-pyridin-3-
ylmethylhexahydropyrazino[1 ,2—a]pyrimidine~4,7-dione'. The desired product is
obtained with MW = 619.14 (calculated, monoisotopic); measured value (M+H)™:
620.14

Example 267

- N-[8-Cyclopropyl-1-(2,4-dichlorobenzenesulfonyl}-4, 7-dioxo-6-pyridin-3-

ylmethyloctahydropyrazino[1,2-ajpyrimidin-3-yl]pyrrolidine-2-carboxamide

Structure:
c Y o
‘ =
st" LI
N7 N
¢ O
k]/go

N

Cﬁo

Synthesis'takes place in analogy to Example 40 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 = 620.14 (calculated, monoisotopic), measured value (M+H)*:
621.12
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15

yl met hyl hexahydr opyr azi no[ 1, 2-a] pyri m di ne-4, 7-di one
Structure: ¢l 70 SAN\ N XC a NNO ~N 20

Synt hesi s takes place in analogy to Exanple 72
starting from 3-am no- 8-

cycl opropyl - 1- (2, 4- di chl ghgbenzenesul fonyl ) - 6- pyri di n-
3-

yl met hyl hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one.
Th %%%I red product is 228 obtained with MV = 551. 12
Exa(rgﬁp ated, nonoi sotopic); measured val ue (Mk
Y 10 N
ey oy e e S o Ay >

yimedbylotiabyduafpytaZitoiii2- e].pyrlﬁ‘ﬁdimﬂ}ylj-ztedlmethylamlnobenzamide
St 1- brono- 2, 2-di et hoxyethane and 2 m  (23.3 mol ) of
ruff%?obutyl ani ne was heated at 80C in a closed vessel
over ni ght The reaction mxture was mxed with 40%
NaCOH (| n O) and extracted with ether. 10 The organic

. .. ated, dried (MgS™) and concentrated in
{39 g of 1subst ance were obtai ned as an orange
ff 0

\

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:

Synthesis takes place in analogy to Example 49 starting from 3-amino-8-
cyclopropyl-1-(2,4-dichlorobenzenesuifonyl)-6-pyridin-3-
ylmethylhexahydropyrazino[1,2-alpyrimidine-4,7-dione. The desired product is
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b)

2- Am no- 3- (4- chl orophenyl ) - N-cycl obutyl - N- (2, 2-di et hox
yet hyi ) propi onam de A solution of 1.0 g (2.37 mmol) of
Frnoc- Phe(4-C )-OH and 489 ng (2.61 nmol) of 15 the
am ne cycl obutyl (2, 2-di ethigxyet hyl ) am ne was di ssol ved
in 9.5 mM of dinethylformam de. 722 ng (2.61 mmol ) of
DMIMM wer e added to this sol uti on. The m xture vvas

e T R PR

g29040ani ¢ phase was isolated, dried (MJS™4) and
concentrated in vacuo. The residue was chromat ographed
. on 40 g of Si02 20 (elution wi th EtQAc/ hept ane,
Exag{ﬁ\gi t 10-70% . 890 ng of the substance were
i'med as a white foam LC/ M5 M= 591, neasured
-termm?i 393 10prdplB 140 - MchloréEénzer%ﬁlfa IivﬁdT-Wlde-S-B?ridin—S—
esweds stancé. A solution of 5 nmol) o
ylm%taylécamsfcms@mﬁ ~esimidin- Bwllwe@ m of :
Strugiéﬁgt hyl f ormam de, and 0.8 nml of diethylam ne was
déd. The reaction m xture was stirred at room
tenperatu for 25 10 m nutes and concentrated in

Va cuo resi due was subjected to a flash
1Zgof Si02 (elution with McOH.in
ralet 110 470 ng of the desired am ne

2 a msx- = phenyl) N-cycl obutyl -N-(2,2 229
df'etho | ) propi onam de were obtained as a

col orl es oPl. LCMS M = 368, nmeasured val ue (MtNa)
= 391 arhg:MCEt = 323 agree with the structure. c)
Ben

[1- {2 (ﬂ chl orophenyl ) - 1-[ cycl obutyl (2, 2- di et hoxyet hyl
) car banoyl Jethyl - 5

Synthasllsaaﬁe'é b!a&e(ui aﬁawgqhb@mméaaeguhfmmmamuﬁwyI lc
solutlonof . mol ) of Z-Dap- CH

CYCIQRTOE?il 11’?2 grdigh RFW%§U|§QHW)r%@YUﬁmr3- honmogeneous. A

v e nenoPutialeny it vipe; Trsgiopfreg products

- obtaiiedxwitte MVsls= 8226)(calitdizded anbheisdtdpie): fdasared valoe (Whed)':

6.235%xture was then stirred for 2 hours. The reaction
xture was acidified with citric 10 acid and
extracted with DCM The organi c phase was dried
SO4) and concentrated in vacuo. 4.08 g of the
Exampis 28U sul fonanmi de were obtai ned and were n’pl oyed

e Bl A BB b i P St
ylmeﬂﬁ,‘idﬂtaﬁw&b rhdl¥ ﬁn‘lﬁﬂ'ﬁlﬁr eﬂTanesquonamlde
no- 3- ( 4- chI or opheny )-N-cyc obuty 2-di et hoxye

Structtqu )pr opi onani de and

Cl: . N o
- N
\@s"" LI
7 ~

ﬁ s”O

o7y
Synthesis takes place in analogy to Example 26 étarting from 3-amine-8-
cyclopropyl-1-(2,4-dichlorobenzenesulfonyl)-6-pyridin-3-
ylmethythexahydropyrazino[1 ,2-a]pyrimidine-4,7-dione. The desired prbd_uct is
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.20

15 1.22 g (2.73 mmol) of said sulfonamde in 9 m of
DMF. The m xture was stirred at roomtenperature for.
2 days, diluted with ethyl acetate and washed with
wat er and brine. The organi c phase was isol ated,
dried (MySO4) and concentmated in vacuo. 1.9 g of
crude substance were obtained as a white foam The
resi due was subjected to a flash chromat ography on 40

of S (ML | th Et OAc/ hept ane, 20 di.en ]
obtahtyih WAy gty oBlctlch et maamgﬁf?&@nwasg aide v+
602 8- { 2- (4- chI or ophenyl)-1- [cycl obutyl-(2, 2- -

i et hoxyet hyl ) car banoyl | et hyl car banoyl } - 2- (2 4

di chl or obenzenesul f onyl am no) et hyl ] car bamate were

lbhgd as a white solid. LC/MS Mk = 798, neasured

Exaﬁ%ﬁéw?wr\m = 819 and M OEt = 753 agree with the
N- [BSIWWI‘G I-1-¢2,4ddicRierabdnzenesulfonyl)}-4,7-dioxo-6-pyridin-3-

e& -(4- cﬁ?or-gbenz ) -8-cycl obutyly-)l (2, 4-di c%yl or obenzen
ylm lgy]pcptahyqirppgrazmoﬁ 2-a]pynm1dtn-3—yl]cyciopropanesuIfonamlde
Stm%p%cooct ahydropyrazino[ 1, 2-a] pyri m di n- 3-yl ] carbamat e

hesi s takes place in anal ogy to Exanple 29f)

(Method BR Atarting from benzyl
[1-{2-(4-c Iorophenyl) 1-[cycl obutyl (2, 2-di et hoxyet hyl
bano

banmoyl } 30
di chI ro enz; nesul f onyl am no) et hyl ] car barrat e.
The obtained with MW= 704. 10

(@laIQ:uI at e NoNOI sot op| c); measured val ue (M+H) +:
705.1 2

3- Ani no- R- (Aclj- chl or obenzyl ) - 8-cycl obutyl - 1- (2, 4-

di chl or ch&iZenesul f onyl ) hexahydr opyr azi no[ 1, 2- a] pyri mi
di ne- 4, Rdiyane Synt hesis takes place in analogy to
-Exanpl e 29 (Method B) starti ng from benzyl

- 6-.( 4- chlorobenz cycl obut . 2, 4-di chl or obenzen
Synté@:‘a{g {3187 Blage in g%a{)ogy to Example %7 starting from 3-amino-8-

oro AR R A Lo

ylme(mm&mlhadmhyramnohs?mmrm)ldlme@,i’hmede VEhaidegiMdraduct is
Obta'&@?aw@%m HohAR Lgalsulated, cpiRisglopic)  weasyredabio L)

g2g.@mesul fonyl)-4,7- 10
- di oxooct ahydr opyr azi no[ 1, 2-a] pyri m di n- 3-yl ] acet am de
Synt hesis takes place in analogy to Exanple 21 h)

Exarﬁf)@rﬂfg from 3-am no- 6- (4-
8-Cyclopropyl-1-(2,4-dichlorobenzenesulfonyi)-3-dimethylamino-6- pyrldln-3-
ylmethylhexahydropyrazznoﬁ .2-alpyrimidine-4,7-dione

Structure:
Y.
e L0
¢’ N
LN
LA,

AN
Synthesis takes place in analogy to Example 72 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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chl orobenzyl ) - 8- cycl obutyl - 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
(cal cul ated, nonoi sotopic); neasured val ue (M+H)

613. 07 15 Exanple 275 298

N-[ 6- (4- Chl or obenzyl ) - 8-cycl obutyl - 1- (2, 4-di chl or obenz
enesul fonyl)-4, 7- dioxooctahyd

obtaige s M55 3¢ Fackiieds oo sRioRS Bmengutsals (011

552 44kes place in analogy to Exanple 22 starting from

3- am no- 6- ( 4-

chl or obenzyl ) - 8- cycl obut yl - 1- ( 2, 4- di chl or obenzenesul f o

n ahydropyrazi no[ 1, 2- a] pyri m di ne-4,7-dione. The
Exara&% EZ@ product is obtained with MV = 638.09

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

639. 09 231 Exanple 276

- Igrobenle) 8- cycl obutyl -1- (2, 4-di chl or obenz

di oxooctah dro razino 1,2-a vy py |

3 3-ethylurea Structure: \' I 0~N O,

a) Cyclobutyl(2,2-diethoxyethyl)amine

A solution of 1.75 mi (11.65 mmol) of 1-bromo-2,2-diethoxyethane and 2 mi

- {23.3 mmol) of cyclobutylamine was heated at 80°C in a closed vessel overnight.

The reaction mixture was mixed with 40% NaOH (in H,O) and exiracted with ether.
The organic phase was isolated, dried (MgSQy4) and concentrated in vacuo. 2.39 g

of substance were obtained as an orange liquid.

b} 2-Amino-3-(4-chlorophenyl)-N-cyclobutyl-N-(2,2-diethoxyethyl)propionamide
A solution of 1.0 g (2.37 mmol)_of Fmoc-Phe(4-Cl)-OH and 489 mg (2.61 mmol) of
the amine cyclobutyl(2,2-diethoxyethyl)amine was diseolved in 9.5 ml of
dimethylformamide. 722 mg (2.61 mmol) of DMTMM were added to this solution.

. The mixture was stirred at room temperature overnight, diluted with ethyl acetate

and washed with water and brine. The organic phase was isolated, dried (MgSQ.)
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 mmol) of
said substance was dissolved in 7.5 ml of dimethylformamide, and 0.8 ml 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 \
chromatography on 12 g of SiO (elution with MeOH.in DCM, gradient 1-10%).

470 mg of the desired aniine 2-amino-3-(4-chlorophenyl)-N-cyclobutyl-N-(2,2-
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0 O NO N Synthesis takes place in analogy to

Exanpl e 57 starting from 3-am no-6-(4-

chl or obenzyl ) - 8-cycl obutyl - 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 obtai with MV = 641.10

(cal cul ated, nonoi sotopic); neasured value (MtH)'

642.09 10 Exanple 277 | )
dl(ﬂt@;&gﬁfﬁ)&%}{uﬁ%%&e eZ\X/eZe obt%l):/rg:eldo absl;J Ea clo_!olrle(s% OAEI C?!UISOI{AQ -e3n628
meaBURPPALAMVANAPXIFA! A - @JE’%LP:XM %%ﬁ'&”g—, )(,h)é EF%HBEESU'

fonam de "Structure: a No /.
~S\ Synthesis takes place in anal ogy to Exanple 26

) BEAI %@%@%W@P@m Qi)-ﬁésgﬁ?ﬁlut(‘é?z @?W&?@B@%@ﬁwﬂ' pHi-
co st SR 1

A sofutioncefi 2P ad1 Orﬁam@bpbgrtaap -Otbirs 8t enf of SININERHHas stirred until
homgeneys & solb TPl 28341 1,5 oD of 24 lichiompbeaysiams

chlodde ro29 ni-of dioxane was slowly added to the Z-Dap-OH solution. The

di met hyl am nohexahydr opyrazi no[ 1, 2-a] pyri m di ne- 4, 7-di
mixtyfeavas then stirred for 2 hours. The reaction mixture was acidified with citric
acid and extracted with DCM. The organic phase was dried (MgSO,) 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 mmot) 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 mil 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 benzyi [1-{2-(4-chlorophenyi)-1-
[cyclobutyl-(2,2-diethoxyethyl }carbamoyl]ethylcarbamoyi}-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-cyclobutyi-1-(2,4-dichlorobenzenesulfonyl)-4,7-
dioxooctahydropyrazino[1 ,2-a]pyrimidin—B-yI]carba:hate ’
Synthesis takes place in analogy to Example 29f) (Method B) starting from benzyl
{1-{2-(4-chlorophenyl)-1-[cyclobutyl(2,2-diethoxyethyl)carbamoyi]ethylcarbamoyl}-
2-(2,4—dichIorobenzenesu_Ifonylamino)ethyl]carbamate.7The desired product is

- obtained with MW = 704.10 (calculated, monoisotopic); measured value (M+H)":

705.1
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Structure: Q1 1 NC /S NN~C 01 O 5iMN
Synthesi s takes place in analogy to Exanple 72
starting from 3-am no- 6- (4-

chl or obenzyl ) - 8-cycl obutyl - 1- (2, 4-di chl or obenzenesul fo
nyl ) hexahydr opyr azi no[ 1, ?—esdf\] pyri m di ne-4, 7-di one. The
desired product is obtai with MV = 598. 10

(cal cul ated, nonoi sotopic); neasured value (M-H)':

599. 07 10 Exanple 279 F cI NOCQ '~-N" \ " O~ O
0O N 15 a) (2, 2-Diethoxyethyl)-(2-fluoroethyl)am ne A

o) 358t 8% ity EABIBEN 24 53 6 ot o

dichlorbbenzerizsulfonylitesdatpdropydaZnd, Balpddiniiamk)4, pidione
Iis Ii( yl et hyl am ne -wa heated af 100C.in a_clo
SynfiesEoBkPSplagebrBIomHS ExupbRApaHMelied R staringrom benzy/

T N Y T L

dioxeactabydMipgraziso[d\Rajpsimidst3-yi]estbamatacTioe désifedpaiduct is

oo GRS HEA Y Cob 9. Rebb St oo Db o'

' 570kuor oet hyl ) propi onam de

f) N~[6-(4-ChIorobehzyi)-B-cyciobutyl-1 -(2,4-dichlorobenzenesulfonyl}-4,7-
dioxooctahydropyrazino[1,2-a]lpyrimidin-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-
ajpyrimidine-4,7-dione. The desired product is obtained with MW = 612.08

- (calculated, monoisotopic); measured value (M+H)*: 613.07
15.
Example 275

N-[6-(4-Ch|or0benzyl)-8-cyclobuty£—1 —(2,4-diéhlorobenzenesulfonyl)—4,7-
dioxooctahydropyrazino[1,2-alpyrimidin-3-yl]cyclopropanecarboxamide

o ?O Cl
Qgpim
CJO’/N N
e
N
<

Synthesis takes place in analogy to Example 22 starting from 3-éniino-6-(4-

Structure:

.chiorobenzyl)-8-cyclobutyl-1-(2,4-dichlorobenzenesulfonyl )hexahydropyrazino[1,2-

alpyrimidine-4,7-dione. The desired product is obtained with MW = 638.09
(calculated, monoisotopic); measured value (M+H)*: 639.09
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Synt hesis takes place in analogy to Exanple 274b). The
desired product is obtained with MW= 360. 16
(cal cul ated, nonoi sotopic); neasured value (M-H)'
361.2 5 c) Benzyl
[1-{2-(4-chl orophenyl) - 143442, 2- di et hoxyet hyl ) - ( 2-
fluoroet hyl)carba noyl]ethylca rbanoyl}-2-(2,4 d
i choor obenze nesu | fonyl am no) et hyl ] car bamat e

Exa@eﬂ]é gi s takes place in analogy to Exanple 274c). The

sired product is 10 obtained with MV = 788. 16
1- [6((????@6@(1 gyl)mmlammm@;t ~dTeliBritRhZéAb StafdnyiMaT - |
enz

d’OXF%CtPHYQWPdF%&Eﬁ qlpyrippdin=3ty3-ethylsee enesul f onyl ) - 8-

luoroethyl)-4,7-

Stmt&jﬁ%{éooct ahydr opyrazino[ 1, 2-a] pyri mdin-3-yl]car barmt e
15 Synth takes place in analogy to Exanple 29f)
(Met hod tarting from benzyl [1-{2-(4-ch

ophenyl}-1-[(2, 2 | et hoxyet hyl ) - ( 2-

DI Q:et r et hyl car bamoyl } - 2- (2, 4-

Cl

P Scﬁro en ne onyI am no) et hyl ] car bamate. The
désid el dutt 1§ obtained with MV = 696.08
(cal cul nonoi sot opi ¢); mneasured value (M-H)':
697.04 PO €

3- Ani no- 4- chl or obenzyl ) - 1- (2, 4- di chl or obenzenesul fo
nyl) - 83(( -
fI uor get hyl ) hexahydr opyr azi no[ 1, 2-a] pyri m di ne-4, 7-di o
- Synthesi s takes place in anal ogy to Exanple 29e)
Synth%s HakesBplase dn ahalpalyrtodxaengy 57 starting from B-amlno 6-(4-

chlor%g Fgﬂg- | 3 L;%yzly{ &%@lghloroq)e%ge%soa? ?)plexa d?'ogyn)az:noﬁ 2-

a]pyﬁh@iﬁ@ﬂtﬂhﬂfeo Hﬁ@&tféé'}%ﬁ]prgdaﬂ:ﬂ¥ ro'bf@lﬁéd‘ mﬁthww ardaanm e.
The desi red Pr oduct is obtained

(calculgded.unaneigo qmiorrmsum@yaluedybdi)e&%oae ( M+H) +
563. 03 f)
N- [ 6- (4- Chl or obenzyl ) - 1- (2, 4-di chl orobenzenesul f onyl ) -

Exaip(e22TY uor oet hyl ) -4, 7- 30
di oxooct ahydr opyr azi no[ rimdin-3-yl]acetam de

N- [6@19 g “?)ﬁ!&'@sc)m'%éylr?r(%ﬁa(%’@é@f@ﬁ@ﬁaﬁﬁm o)y
diox e fydidoiradoft SR9RRIGH-vimethanesufonamide ¢

Structure:
. ¢
N 8] Ct
g Y
ﬁﬁq N

Wym
N

| Synthesis takes place in analogy to EXampIe 26 starting from 3-amino-6-(4-

chlorobenzyt)-8-cyclobutyl-1-{2 ,4—dichIorobenzene‘suifonyl)hexahydropyrazinoﬁ 2=

~ alpyrimidine-4,7-dione. The desired product is obtained with MW = 648.04

(calculated, monoisotopic); measdred value (M+H)": 649.15
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fl uoroet hyl ) hexahydropyrazi no[ 1, 2-a] pyri mdine-4,7-dio
ne. The desired product is obtained with MV = 604. 05

(cal cul ated, nonoi sotopic); mnmeasured value (M-H)':

605. 07 Exanple 280 5 2

N-[ 6- (4- Chl or obenzyl ) - 1- (29 4-di chl or obenzenesul fonyl ) -
8- (2-fluoroethyl)-4,7-

Exa%'i&géﬁggt ahydropyrazi no[ 1, 2-a] pyri m di n- 3-y| ] cycl opr opa

xam de Structure: F Cl OCl ~NN~Cl 0O N
6- (4-)C1'ff90b§)ﬁ2$|?10m i3 éﬁrﬁfﬁi gi?f(ﬁcﬁhgro%%ﬁkgﬂé’s&ff%n%@p' e 22

start
dlmeihylamhﬁlwhydmp@@zmm{n ¢hbpycbedinerEgdidreny!| ) - 8- (2
fl uoroet hyl ) hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-di o
ﬁté' ‘The desired product is obtained with MV = 630 07
(cal cul ate nonoi sot opi ¢); mneasured val ue (M+-H) +:
631. 06 15 npl e 281 '
N[ 6- (4- Chl orobenzyl) 1 (2, 4-di chl orobenzenesulfonyl)

fl uordet b9 |
oo,(at hyd opy no[ 1, 2-a] pyrl m di n- 3-yl ] cycl obut an
ructure: ci | NO/ C

CIO

/N\

Synthesis takes place in analogy to Example 72 starting from 3-amino-6-(4-
chlorobenzyl)-8-cyclobutyl-1-(2,4-dichlorobenzenesulfonyl)hexahyd ropyrazino[1 ,2-
a]pyrimidine-4,7-dione. The desired product is obtained with MW = 598.10

(calculated, monoisotopic); measured value (M+H)": 599.07

Example 279

F’
cl H
N_ .0 cl
ST LY
N7 TN
c o
o}

N

)zo

a) (2,2- Diethoxyethyl) (2-fluorcethyl)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 10G°C in a closed vessel for 6 hours. The reaction mikture was diluted
with ether and washed with 1N NaOH and water. The organic phase was dried
(MgS0,) 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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X (( /SAN NT: \/ C1 ONO Synthesis takes place in
anal ogy to Exanple 30 starting from 3-am no- 6-(4-

chl orobenzyl ) -1-(2, 4-di chl orobenzenesul fonyl)-8-(2-. 5
fl uor oet hyl ) hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4,7-di o
ne. The desired product ipg3 obtained with MV = 644.08
(cal cul ated, nonoi sotopic); neasured value (MtH)':

645. 11 Exanple 282 10

1-tert-Butyl -3-[6-(4-chl orobenzyl)-|

djCc f oet
b) 2 A\ SRS a2 e SP oo e ShRfocvaropipnamice
Syntﬁéﬁlﬂ takeseplate irChnalogy MEExagbI& 2G4 b0 e dediretBroduct is
Synthesis takes place in anal ogy to Exanple 28

obta@pgr\mtm@lw Forb &1 Eﬁp@igul@lqd; mamoisotopic), measured value (M+H)™
361 ?hl or obenzyl)-1-(2, 4-di chl or obenzenesul f onyl ) - 8- ( 2-
-~ Tl uoroethyl ) hexahydropyrazi no[ 1, 2-a] pyri m dine-4, 7-di o

ne. The desired product is obtained with MV661. 11

c) 89%%?’. [%l-@ qﬁ? %Iéf?/ 813F(|29 dleqﬁgfy%'iﬁy?) 3/26}| ve (MR
fluoroethyl)carbamoyl]ethylcarbamoyl}-2-(2 4-
dichlorobenzenesulfonylamino)ethyllcarbamate

Synthesis takes place in analogy to Example 274c). The desired product is
obtained with MW = 788.16 (calculated, monoisotopic); measured value (M+Na)":
811.19

d) Benzyl [6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesuifonyl)-8-(2-fluoroethyl)-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-[(2,2-diethoxyethyl)-(2-
fluoroethyl)carbamoyllethylcarbamoyl}-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)hexahydropyrazinof1,2-a]pyrimidine-4,7-dione

Synthesis takes place in analogy to Example 29¢e) (Method B) starting from benzyl
[6-(4-chlorobenzyl)-1-(2,4-dichiorobenzenesulfonyl)-8-(2-fluoroethyl)-4,7-
dioxooctahydropyrazino[1 ,é-a]pyrimidin-3-yl]carbamate. The desired product is
obtained with MW = 562.04 (calculated, monoisotopic); measured value (M+H)":
563.03

f) N'-_[G;(4-Chlorobenzy¥)-1 -(2,4-dichlorobenzenesulfonyl)-8-(2-fluoroethyl}-4,7-
dioxooctahydropyrazinof1,2-a]pyrimidin-3-ylJacetamide

‘Synthesis takes place in analogy to Example 21h) starting f_rorﬁHS—amino-B-(ll-
_chiorobenzyi}-1-(2,4-dichiorebenzenesulfonyl)-8-(2-
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N-[ 6- (4- Chl or obenzyl ) -1- (2, 4-di chl or obenzenesul fonyl ) -
8-(2-fluoroethyl)-4,7-

di oxooct ahydr opyrazi no[ 1, 2- a] pyri m di n- 3-yl j met hanesu
fonamde Structure: F C \ +iONC C O0OSNNN
O 5 ~s\ Synthesis takegazpl ace in anal ogy to Exanple
26 starting from 3-am no-6-(4-

chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) - 8- ( 2-

fl o et hyl ) hexah: yr.azi no p dine-4, 7-
fluoret SRRk ARtk SIS Eir Gief aOp  hRipSed fidshitt i
obtainealeith Aed 6(‘5@09 A{é&!bﬁ@té‘d mORGSSOPR) Vi%leﬁguu(eM*\}é)lue (M3P1y*:

641. 03 Exanpl e
605.67 (4- Cnl orobenzyl) 1- (2, 4-di chl or obenzenesul fonyl ) - 3-d

I met hyl am no- 8- ( 2-

fl uoroet hyl ) hexahydropyrazi no[ 1, 2-a] pyrimdine-4,7-dio

'Exa,ﬂﬁ\eggoStructure F a / 1(J NOCI S N~N CI OO

Synt hesi s takes place in anal ogy to Exanple

N- [Géé-ﬁhlmr@@eﬂzmlw3(Qa4ndmcgopanzenesulfonyl) -8- (2-f|uoroethyl)—4 7-

oA S L SRS

Strudtare: The desired product is 237
F

cl H '
N.__O cl
o LT
[ P
< O
A
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 vaiue (M+H)":

631.06

Example 281
N-[6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesutfonyi)-8-(2-fluoroethyl)-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcyclobutanecarboxamide
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15

obtained with MV = 590. 07 (cal cul ated, nonoi sotopic);

nmeasured val ue (M-H)' 591.04 Exanple 285 5 F F dC

0 ~N" ,acl /SAN N C O N a)

(2,2-D ethoxyethyl) (2, 2-di fl uoroethyl)anine A

solution of 3 g (22.5 mmpk of

1-am no- 2, 2-di et hoxyethane, 3.1 g (24.8 mol) of 10

di fl uor oacet al dehyde et hyl hem acetal and 1 pellet of
Struétﬁt .d NaOH in 44 m of toluene was heated at 120C

a Dean-Stark trap for 1.5 hours. The m xture was

left to stafid until it had cooled to roomtenperature
and was co entrated in vacuo. The residue was
dlluted WI h 80 m of methanol, and 3.4 g (90 muol ) of

hydr i re added in small quantities. The
t& ::gfﬁ;éig%ﬁethen 15 stirred overnight,

cpncen uo and partitioned between ethyl
a€letCat wat er . The organi ¢ phase was isol ated,
dried ?EE%%N» and concentrated in vacua 3.7 g of
crude supstance were obtained as a colorless oil. The
resi due wasO subjected to a flash chromat ography on 40
g of § (elution with DCM MeCOH, gradient 1-8%. 3.1
g of t desired am ne were obtained as a colorless

Cl

Syntgé%&ﬁjt%%s?lege iharrigghénfrpmele 305nling R srapineReldz,

ch|orabeﬁti1) QIQEQﬁBEMlo}@B&PiéNé%meﬁyIﬁBF(QheS' s takes place in
anal ogy to Example 274b). The desired product is

ﬂuorwhai)h@@mmfapytmlaotamai;arr(mnalmar@enenihe) destrepipegduct is
obtalEaWFwW 2 é‘&.égﬁwglcmated, monoisotopic); measured value (M+H)":

645.11

Example 282
1-tert-Butyl-3-[6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2-fluoroethyl)-
4,7-dioxooctahydropyrazino[1 2-a]pyr|m1d|n 3-yllurea

‘Structure:

F
cl H
N_ _.O cl
@gfo 1 cr
N7 N
¢ O ,
o}
N
>=o0
—F—N

Synthesis takes place in analogy to Example 28 starting from 3-amino-6-(4-

- chiorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2-

fluoroethyl)hexahydropyrazino[1,2-alpyrimidine-4,7-dione. The desired product is
obtained with MW = 661. _11 {calculated, monoisofopic); measured vatue (M+H)":

- 662.1
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25 379.18 238 <c) Benzyl

[1-{2-(4-chl orophenyl)-1-[ (2, 2-di et hoxyet hyl)-(2, 2-
di-fl uoroet hyl )carba noyl ] ethyl carbanoyl } -2-(2, 4-

di chl or obenzenesul f onyl am no) et hyl ] car bamat e

Synt hesi s takes place i nomgal ogy to Exanple 274c). The
desired product is 5 obtained with MV = 806. 15

(cal cul ated, nonoi sotopic); neasured val ue (M:Na)'

?18 d) Benzyl
? chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) - 8-
N- [GG(Z-QhId:r(ﬁ!iermyt)et—ha/ﬂ)dlchtorobenzenesu|fonyl) 8- (2—ﬂuoroethyl)-4 7-

ﬂl oxooct ahydr op oaﬁ)r azino[ g" yri'm di n-3-yl }'car bam
d'oxa%ta wiophEZIRoll ek yam@e-ﬁ—w]@ﬁ a@wutf@nmmml e 29f)
Struﬁﬁ%_hod B) starting frombenzyl 10 .

-{2-(4-chl orophenyl)-1-[ (2, 2-di et hoxyet hyl)-(2, 2-

di f | uor oet hyF) car banoyl ] et hyl carba noyl }-2-(2, 4-
di chl or obenzenesul f onyl am no) et hyl ] car bamat e. The
desired prqduct is obtained with MNV= 714.07

cul ate noi.sot gpi c); neasured val ue ( MtH) +:
02015 e)
3TAM, . enzyl)-1-(2, 4-di chl or obenzenesul fo
di f | uor 1) hexahydr opyr azi no[ 1, 2- aj pyri mi di ne-4, 7-d
ione Syrthesis takes place in analogy to Exanpl e 29e)

(Met hod Byg#tarting from benzyl
[6-(4- ch‘Dor\obenzyI) 1- (2 4-di chl’ orobenzenesul fonyl) - 8-

SynthES SAAS TG GhanatbaK s :Exé‘"'éﬁlﬁ%ﬁi stpding feom 3-aaingsfirfe,

chlorBB@nQ)ﬂfﬂf(Q‘h-@fcﬁﬂ#SBehfer@uﬁ@ ng gg-wi th MV = 580.03
cal cul ated, nonoi sot opi c asured val ue ( MtH) +:

ﬂuorg@byblgexe)hydropyrazmoﬁ 2- a]pyrlmtdme—4 7-dione. The desired product is

obtangL Eigwg'ﬁw %@g@?ﬁ%i}u%tépz r#or%lggtlogf b%%%%ﬂ?e%val88¥M+H).
$41.03 oxooct ahydr opyr azi no[ 1, 2- a] pyri mi di n- 3-yl ] acet ani de

25 Synthesis takes place in anal ogy to Exanple 21 h)
starting from 3-ani no- 6- (4 chl orobenzyl )-1-(2, 4-d

Cl

| benzenesul fonyl ) - 8- (2, 2-di f | uor oet hyl
Exar’slﬁexf’t#?

ydro- pyrazino[1l, 2-a] pyrimdine-4,7-dione. The
6-(4- Gemrohelnmpﬂwzm-di1&hmmﬁMe%ﬁ@1yIWd$m@ﬁ%dé}ﬁmo-8 -(2-

nmonoi sot opi ¢ measured val ue ( M+H) +:
fluor@éyl a%ggropyrazmo[i 2%]p)2nmldme-4 7-dione (MeH)
Structure: : :
F

Ci. H
N_ O Cl
? (X
’;S\N N
. ¢l O
o)

/N\

'Synthesis takes place in analogy to Example 72 starting from 3;amiho—6—(4—
chlorobenzyl)-1-(2,4-dichlorobenzenesulfony! }-8-(2- |

fluoroethyl)hexahydropyrazinof1,2-a]pyrimidine-4,7-dione. The desired product is
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Exanpl e 286

N-[ 6- (4- Chl or obenzyl ) -1-(2, 4-di chl or obenzenesul fonyl ) -
8-(2,2-difluoroethyl )-4,7-

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] cycl opropa
necar boxam de Structure2 ﬁ F G Cd ~NC 0ONO 5
Synt hesi s takes place in % al ogy to Exanple 22
starting from 3-am no- 6- (4-

chl or gbenzyl 2, 4-di chl or obenzenesul fonyl )-8-(2, 2

obtajied| wih ¥&V hy%%@ a@&“&ﬁi?ﬁdﬁpﬁ@[smt@l@] pigashiel valug, ()"

591 gg The desired product is obtained with MV=
8. 06 (cal cul ated, nonoi sotopic); measured val ue

(MtH) +: 10 649. 04 Exarrpl e 287

N- [ 6- ( 4- Chl or obenzyl ) - 1- ( 2, 4- di chl or obenzenesul fonyl ) -
Exa@PEez? 2di f | uoroet hyl ) -4, 7-

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] cycl obut an

ecarboxamde 15 F d NOC /10 NNd OI O N

‘Synthesis takes place in anal ogy to Exanple 30
starting f4rom 3-am no-6-(4- .

cl
N. O ci
(e [
' . IfS N N .
¢ O
o)
N

/\1:0

a) (2,2-Diethoxyethyl)-(2,2-difluoroethyl)amine

A solution of 3 g {22.5 mmol).of 1-amino-2,2-diethoxyethane, 3.1 g (24.8 mmol) of
difluoroacetaldehyde 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 smali quantities. The reaction mixture was then

stirred overnight, concentrated in vacuo and partitioned between ethyl acetate and

-water. The organic phase was isolated, dried (MgS0O4) and concentrated in vacuo.

3.79 o_f crude substance were thained 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 obfained 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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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 20 obtained with MV =
662. 07 (cal cul ated, nonoi sotopic); measured val ue
(MrH) +: 663.06 240 Exanpie 288

N-[ 6- (4- Chl or obenzyl ) -1-(2, 4-di chl or obenzenesul fonyl ) -
8-(2,2-difluoroethyl)-4,7-

o) e AR S aphBR UM o SR B ety e Lt akes

d.fnmra@myl)eamaa{c%&tﬂwba@fmew R starting from

3-am no- 6- (4

dchobpamIf;)nylamna}eﬂl)d]@Bdrm@hezenesul fonyl)-8-(2, 2-
Syl S D YAk & PR e T

obt#idéd ARth(\Ma) egost ﬁsi(calmmabaomw)otoﬂsﬁ%e?&réawﬁje (M+Na)*:
"1 677.07 Exanple 289 _

829I(Q-1[g|)(4 Chl or obenzyl )-1- (2, 4-d i chl or obenzenesu
| fonyl)-8-(2,2-difluoroethyl )-4,7- 15
di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl] pyrrolidin
d) Ben2ylda+(datamiotentyl)-i 4 4-aichidtobezdhesulfom)-81(2@-difluoroethyl)-

, 4,T—dioxooctahydropyrazin0[1,2—a]pyrimidin-3-yi]carbamate

Synthesis takes place in analogy to Example 29f) (Method B) starting from benzy!
[1-{2-(4-chlorophenyl)-1-{(2,2-diethoxyethy])-(2,2-

difluoroethyl)carbamoyllethylcarbamoyl}-2-(2,4-

dichiorobenzenesulfonylamino)ethyl]carbamate. The desired product is obtained
with MW = 714.07 (calculated, monoisotopic); measured value (M+H)*: 715.02

e} 3-Amino-8-(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 29e) (Method B) starting from benzyl

[6-(4-chlorobenzyl}-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2-difluoroethyl)-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

f) N-[6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2-difluoroethyl)-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljacetamide o
Synthesis takes place in analogy to Example 21h) starting from 3-amino-6-(4-
chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2-difluoroethyl)hexahydro-
pyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is obf_ained with

MW = 622;04 (calculated, mbnoisotopic); measured value .(M+H)+_: 623.03
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O NCN(" O Synthesis takes place in analogy to
Exanpl e 40 starting from 3-am no-6-(4-

chl orobenzyl ) -1- (2, 4-di chl or obenzenesul fonyl ) -8- (2, 2-
20

di f1 uoroet hyl ) hexahydr opygfyzi no[ 1, 2- a] pyri m di ne-4, 7-d
ione. The desired product 1s 241 obtained with MV =
677.08 (cal cul ated, nonoi sotopic); measured val ue

o 078.08 Exanple 290 5
Exa&xwl??éﬁ or obenzyl)-1-(2, 4-di chl orobenzenesul fonyl ) - 8- (
N- [@(ﬂCﬁlcfrbb@r‘i%’ﬂ- b U= &chlorobenzenesulfongl) -8- I(Z 2- ddfluoroethyl)—éi 7-

di met hyl am nohexahydropyra2| nol[ 1, 2 I ne-4
dioxgnetahwdrapyrazip] 1\2-a]pyoimiinks- M]@cﬂomnpamecaob@(amm
Stru§¥ ghesn s takes place in analogy to Exanple 72

arting from3 am no-6-(4- 10

chl orobenZyl ) - 1- (2, 4-di chl or obenzenesul fonyl ) - 8- (2, 2-
di fluoro I)hexahydropyrazino[1,2-a]pyrinidine-4,7-d

c Th edyproduct is obtained with MV=
% £9>6 cd nmonoi sot opi ¢); measured val ue
..‘ ., 15 Exanpl e 291
6°‘(4 r obenzyl ) -1-(2, 4-di chl orobenzenesul fonyl ) - 8- (

2, 2- dlflu8roethyl) 3- nor phol i h- 4-yl hexahyd
ropyr az [1,2-a] pyrimdine-4,7-dione

Synthesis takes place in analogy to Example 22 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 = 648.06 {calculated, monoisotopic); measured value (M+H)*:
649.04

Example 287
N-{6-(4-Chlorobenzyl)-1-(2,4-dichiorobenzenesulfonyl )—8—(2,2-difluoroe.thy!)~4,7—
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yijcyclobutanecarboxamide

QMI@'
'\/K
L__ﬁ:

Synthesis takes place in analogy to Example 30 starting from 3-aimino-6-(4-

Cl

chlorobenzyi)-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2-

difluoroethyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is

obtained with MW = 662.07 (calculated, monoisotopic); measured value (M+H)™:

'663 06
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Synt hesi s takes place in anal ogy to Exanple 60

starting from 3-am no- 6- (4-

chl orobenzyl ) - 1- (2, 4-di chl orobenzenesul fonyl )-8-(2, 2

242 240

di f 1 uor oet hyl ) hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-d

ione. The desired product is obtained with MN =

650. 07 (cal cul ated, nonoi sotopic); measured val ue

(MtH)':  651.07 5 Exanple 292 FF G FQ \ | O I~
Examge/d8® C 0I1Y.1. 0 O a.)

N-64G ChD ey e{g,?:% Q)@éﬁﬁébpntgéhééuli%ﬁgﬁtah?’z A erosthyl)4.7-

leX%??f&}'] Q['Og) cet a gé@h ﬁl?’ #A@Cg) ngBJi}arﬂI eet of

NaOH in 15 m of toI uene vvas heated at 110va|th a

Dean-Stark-trap for 3 hours. The m xture was heated
- at 125Cfo @ further 3 hours. The reaction mxture
cl vvas I eft o stand until it had cooled to room

egrmw concentrated in vacuo. The residue
/; N

N

cfc’

- Synthesis takes place in analogy to Example 31 starting from 3-amino-6-(4-

10

15

20

chlorobenzyl)-1-(2,4-dichlorobenzenesulfony!)-8-(2,2-
difluoroethylihexahydropyrazinof1 ,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-diflucroethyi)-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yl}pyrrolid ine-2-carboxamide

F

Cl ' l
\ N.__.O cl
SNIeUdl
I/"‘N
¢ o iy
N
C‘):O
N

Synthesis takes place in analogy to Example 40 starting from 3-amino-6-(4-
Chlorobe-nzyl)-1-(2,4-diChlorobenzenesulfonyl')-B-(2,2—
difluoroethyl}hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
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20

15 diluted with 25 m of nethanol, and 1.13 g (30

mmol ) of sodi um bor ohydri de were added. The reaction

m xture was then heated to 70C and stirred overnight,

concentrated in vacuo and partitioned between water

and ethyl acetate. The @ddani c phase was i sol at ed,

dried (MgSOX4) and concentrated in vacuo. 740 ng of

the desired am ne were obtained as a clear oil. 20 b)

: ] (<4 lhar - k8t L) +
S I ALt B e s R I
678.0Bace. in analogy to Exanple 274b). The desired

product is obtained with MW 378. 15 (cal cul at ed,

nonoi sotopi ¢); measured value (M-H)+: 25 379.18 243
Exafpldeogy | : _

[1-{2-(4-chl orophenyl)-1-[ (2, 2-di et hoxyet hyl)-(2, 2, 2-
6-(4-Ghlerobenagi-ny(2.4-dishlsmoheyddneshiforyd)-84 2 iogifiuoatiayii3-
. dichl or gbenzenesul f onyl ajni no).et hyl ] car pbanat e
din SRR SRS Pl AR BN B *270) . The

desired product is 5 obtained with MV = 806. 15

(cal cul at ed,_ nonoi sotopic); mneasured val ue (M-Na) +:

829. 11 d) Benzyl
[6-(4-chlo €nzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) - 8-

f | wor gt "'v Qi oxooct ahydropyrazino[ 1, 2-a] pyrim

aqabogy t anple 29f) (Method B) starting from

[1-{2- (AN chloor ophenyl)-1-[ (2, 2-di et hoxyethyl)-(2, 2, 2-

trifluoroethyl )carbanoyl]ethyl carbanoyl}-2-(2, 4-

di chl or obenzenesul f onyl am no) et hyl ] car bamate. The
Synthesjs takesgrlaee it anglogptaFramplew 2 istavting frege 3egmino-6-(4-

chIor@é?h%j—?—t{gﬁgﬁﬂfb%l?&{i%we%ffoﬁﬂﬁﬁé—l{ﬁﬁq value (MrH) +:
diﬂu@e?f)hyl)beﬁat(zyﬁfowm!z?:o{mzﬁ]ﬁ)ﬁ]lﬂdﬁ:’é-ﬁlﬁkg ioher Pherizered wroduct is
n -8-(2, 2, 2- L f1uoroet 1exa ro ' .
O.btalaésﬂ a\ﬂm&! =262%%é§ (atedinac, ﬁm%qiﬁ@iycM@wg Vel M+H) "
6009. acebi n alnal ogy to Exanple 29e) (Method B) starting
rom benzy - _

Example 291
6-(4-Chlorobenzyl)-1-(2,4-dichlorcbenzenesulfonyl )-8-(2,2-diﬂu0roethy!)-3-
morpholin-4-ylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione

F

j
Cl
_ N_ O Ci
\Q\S’P LY
’r .\N
c O N

HNAO
()]

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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- all

[ 6- (4-chl orobenzyl)-1-(2;

4-di chl or obenzenesul fonyl )-8-(2, 2, 2-trifl uoroet hyl
)-4,7 20

di oxooct ahydr opyrazi no[ 1, 2- a] pyri m di n- 3-yl ] car banat e.
The desired product is @BRbained with MV = 598. 02
(cal cul ated, nonoi sotopic); neasured val ue ( MtH) +:
599. 06 f)

diﬂugrf{‘gﬁéﬂ?%bﬁh%g)gﬁéq#[ 1]2) é]%%gmlélﬁg—tlo f'-cp S %eséjésfir%dy pr)oduct 1S

obtadnelt dithhact 6By @Wq@yrcalatéw[rﬂaoaonabmpﬁd)mr@a@u?edwélaé ?Nﬂlﬂ)
i de Synthesis takes place in analogy to Exanple

651&arting from 3-am no- 6- (4-
chl orobenzyl)-1-(2, 4- dlchlorobenzenesulfonyl) 8-(2,2,2
-trifluoroethyl)hexahydro-

Examplaz29@o[ 1, 2- a] pyri m di ne- 4, 7-di one. The desired
product is obtained with MN = 640.03 (cal cul at ed,
nonoi sotopi c); neasured value (MrH) +: 641.06 30 244
Exanpl e 293 F
N-[ 6- (4- Chl benzyl)-1- (2, 4-di chl orobenzenesul f onyl) -

7- di oxo-B8- (2, 2, 2-
| uorag L. abytdr opyrazi no[ 1, 2-a] pyri m di n- 3-yl ]
oﬁ’ro/gg‘ncar dmide FF C F O /'/ N-NNT \ |
4 N ©~5 Synthesis takes place-in anal ogy
t® Bkanpl ¢ 22 starting from 3-am no- 6- (4-
chl or obeyizyP) - 1- (2, 4- di chl or obenzenesul fonyl )-8-(2, 2, 2

- N
trifIuord??ﬁ&l)hexahydropyrazino[1,2-a]pyrinidine-4,7-
di one. The desired product is obtained with MV=
'666. 05 (cal cul ated, nonoi sotopic); neasured val ue

- a) (Zg%@tﬁbxyethyl)-(2,2,2~triﬂuoroethyl)amine

A solution of 1 g (7.5 mmol) of 1-amino-2,2-diethoxyethane, 1.26 g (7.9 mmol) of
trifluoroacetaldehyde ethyl hemiacetal and 1 pellet of NaOH in 15 ml of toluene 7
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 (MgS0Qy4) and concentrated in vacuo. 740 mg of

the desired amine were obtained as a clear oil.

b) 2—Amino—3—(4—chlorophenyI)-'N-(Z,2-diethoxyethyl)—N—(2,2,2—triﬂu0r0ethyi)—

propionamide

_'S'ynthesis takes place.in analogy to Example 274b). The desired product is

obtained 'wit_h MW = 378.15 (calculated, monoisotopic); measured value (M+H)™
379.18 | ' -
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- 30

10 667.07 Exanple 294

N-[ 6- (4- Chl or obenzyl)-1-(2, 4-di ch(or obenzenesul fonyl ) -
4, 7-di oxo-8-(2, 2, 2-
trifluoroethyl)octahydropyrazino[1l, 2-a] pyrimdin-3-yl]
cycl obut anecarboxamde Bbggl / C cl 0 NO 15

Synt hesi s takes place in analogy to Exanple 30
starting from 3-am no- 6- (4-

c) Bgnzy "[P?f?zz%lw oropl'gedy?) ?[&IE Qe t?gfyze?hyefﬂﬂ £%nyl )-8-(2,2,2
trlﬂubl‘de‘thylWa@l@énﬁﬁ&l}étﬁ%@ﬁbbyrﬁ@{} QZ(QDP[ 1,2-a] pyrimdine-4,7-

di one. The desired pro uct obtained with MV =
dichpsebergenesuitanyiasmo) muﬂc@r@am@t@) measur ed val ue

sy e ARsP T alBirBy Yo EM PG 2ARE s totica PRy P

obtathel Witlo KMW8= 886 4 53calculated, monoisotopic); measured value (M+Na)
trifluoroethyl)octahydropyrazino[1l,2-a]pyrimdin-3-yl]
829.4ycl opent anecarboxamde F -F cl C to l~2S.NNO

Ol O N O

d) Benzyl [6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2,2-
trifluoroethyl)-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-[(2,2-diethoxyethyl}-(2,2,2-
trifluoroethyl)carbamoyl]ethylcarbamoyl}-2-(2,4-
dichlorobenzenesulfonylamino)ethyl]carbamate. The desired product is obtained
with MW = 732.06 {calculated, monoisotopic); measured value (M+H)": 732.12

e) 3-Amino-6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2,2-

 trifluoroethyl)hexahydro pyrazino[1,2-a]pyrimidine-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-triflucroethyl)-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate. The desired product is
obtained with MW = 598.02 (calculated, monoisotopic); measured value (M+H)f':

59906

f) N-[6-(4-Chlorobenzyl}-1-(2,4-dichlorobenzenesulfonyl}-8-(2,2, 2-trifluoroethyl)-
4,7-dioxooctahydropyrazino[1,2-aJpyrimidin-3-yl]Jacetamide

- Synthesis takes place in analogy to Example 21h) starting from 3-amino-6-(4-

chiorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2,2-triffucroethyl}hexahydro-

- pyrazino[1 ,2-a];5yrimidine-4,7-dione. The desired product is obtained with

MW = 640.03 (calcuiated, monoisotopic); measured value (M+H)": 641.06
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5 Synthesis takes place in analogy to Exanple 31
starting from 3-am no-6-(4-
chIorobenzyl)-l-(2,4-dich|orobenzenesulfonyl)-8-(2,2,2

trifluoroethyl) hexahydrogu aZ| no[ 1, 2-a] pyri m di ne-4, 7-
di one. The desired product obtained with MV =
694. 08 (cal cul ated, nonoi sot Opl c); measured val ue
(I\/HHE': 10 695. 10. Exanpl e 296
Exampi&;293.- chi or obenzyl ) - 1- ( 2, 4- di chl or obenzenesul f onyl ) -
N- [6‘{4%%?%{%?6%@? ?/ %ét%gﬁ:h é)robe?zée?eﬁgronyé)4 7- d|oxo 8- g2 2% v
tnﬂurmopéhyl)wcmydrw@aua[mﬂa]pyﬁmmmn—?rlfl}l:yclopﬁopaihbcdr@bxamldle
i // ~N~N\ C O0Ot'" YON-0 15 N Synthesis takes
pl ace in anal ogy to Exanple 37 starting from
3- am no- 6- (M-
chl or obenz -1-(2, 4-di chl or obenzenesul fonyl )-8-(2, 2,2

Clo > F
‘ f | yor, dethy| Lhexdhydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-
di-Ong. product is obtained with MV =
950 | cul at'ed, nonoi sotopic); neasured val ue

(
(MtH) "% 710.09 246 Exanple 297
6- (4- Chllor cbenzyl ) - 1- (2, 4-di chl orobenzenesul fonyl ) - 3-d

i met hyl Syi-np- 8- (2, 2, 2-
trifl u@yl ) hexahydr opyrazi no[ 1, 2-a] pyri m di ne-4, 7-
di one :

Synthesis takes place in analogy to Example 22 starting from 3-amino-6-(4-
chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2,2-
trifluoroethyljhexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product is
obtained with MW = 666.05 (calculated, monoisotopic); measured value (M+H)":
667.07

" Example 294

N-[6-(4-Chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-4,7-dioxo-8-(2,2,2-

trifluoroethyl)octahydropyrazino{1,2-a]pyrimidin-3-yljcyclobutanecarboxamide
F

F
cl [ F
N O ct
? L
’/S‘N N
c| o - :
Ch
N
o

Synthesis takes place in analogy to Example 30 starting from 3-amino-6-{4-

- chlorobenzyl}-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2,2-
| trifluoroethyi}hexahydropyrazino{1,2-a]pyrimidine-4,7-dione. The 'desired product is

obtained with MW = 680.06 {calculated, monoisotopic); measured value (M+H)":

681.02
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FF G FCO OSNNCOC /N Synthesis takes place in

anal ogy 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) hexahydro%f%am no[ 1, 2-a] pyri m di ne-4, 7-

di one. The desired produ is obtained with MV =

626. 05 (cal cul ated, nonoi sotopic); measured val ue

(MtH) ' = 627.05 Exanple 298 150 C ocr iS"N-N~
Example©2R5 a) Benzyl

N-[ﬁ[(g-(gﬁlg%ﬁe‘?{ gﬁel fzylt)d‘&nié%bén%ﬁé‘é‘ﬂ{o%?ﬁﬂﬁ RES-8.99%10.- 8-

roxye
tnﬂuéro?eﬂdylp)omyd@b;yﬂa@mmza}pym&mb%ymbgentaaeyhﬂb@aabm
ate 20 A solution of 3.13 g (3.96 mml) of benzyl
[1-{2-(4-chl orophenyl)-1- [(2 2-
di et hoxyet hyd ) - (2-f 1 uor oet hyl ) car baroyl ] et hyl car banoyl

}-2-(2,4 24
cl di chl or obe z esul fonyl am no) et hyl j carbamate in 20 ni
formc tieated to 60C and stirred for 6
;I"ﬁe reac m xture was concentrated in
vcu o~ Et OAc and washed with I N NaHCGO3
s©l lﬁ’tl nd br| ne. The organic phase was isol ated,
dried ( ) and concentrated in vacuo. This crude
N

=

‘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-dioxc-8-(2,2,2-

- trifluoroethyl)octahydropyrazino[1,2-ajpyrimidin-3-yl]piperidine-4-carboxamide

F

N_ O Cl
CNAE LT
PN
c O
s}

o8

Synthesis takes place in analogy to Example 37 starting from 3-amino-6-(4-
chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2,2,2-

~trifluoroethyl)hexahydropyrazineo{1,2-a]pyrimidine-4,7-dicne. The desired product is

obtained with MW = 709.09 (calculated, monoisotopic); measured value (M+H)":

710.09
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- 156

20

5 substance was subjected to a flash chromatography on
120 g of SIA2 (elution with EtOAc/ heptane, gradient
50-100% . 350 ng of the substance benzyl [6-(4-
chl orobenzyl ) - 1- (2, 4-di chl orobenzenesul fonyl )-8-(2-flu
oroethyl)-4,7- 6
dioxooctahydropyrazino[l?%—a]pyrinidin-3-y|]carbanate
were obtained. Further elution of the colum provided
980 ng of the conpound corresponding to the 10 benzyl
[ 6- (4 chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul f onyl ) - 8-
Exaéﬁ: ygdroxyet hyl ) -4, 7-
xooctahydropyra2|no[1 2-a] pyrimdin-3-yl]carbamate
6-(4 ipomtbenizy)-The, 4ﬂmmmbénmm§%ﬁylp)ecdiﬁ@mylamh@ 80 Y-
... = 694 and the neasured value of (MtH) = 695 agree with
trlflupﬁ@tlgxl}hfeqaby@ropy@qyyo[‘l 2- a]pynmldme-4 7-dione
3- Ami no- 6- (4- chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul fo
nyl ) -8-(2-
hydr oxyet hyl ) hexahydr opyr azi no[ 1, 2- a] pyri nmi di ne- 4, 7-di

from benzyl

(4> chl ofob )-1-(2, 4-di chl orobenzenesul f onyl ) - 8-
4, 7-

d?d%o ct hydropyra2|no[1 2-a] pyri mdin-3-yl]carbamate.
The d$§(%§@ product -is 20 obtained with MV = 560. 04
(cal cutyt ed, . nonoi sot opi c); measured val ue (MH) +

561. 03 c)

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

Syt S5 ST P dbIRAIRGH dp EXgragie 2 steeine ooy Braineobidan
chlor%‘%thl ggd@dlc%ﬁ)r&@ﬁmswbﬁm% @?Qe in anal ogy to

starting from 3-a
trnﬂuenﬂe&n(b)blenapyqropy(az;m[w;%a]pgrinmbneelnwmrfeo fye)deBired product is

razi no pyrinm dine-
obtaiifd iy BV S AERB RIS TaOtipaoREn epRlra N e
627.05al cul at ed, nonoi sotopic); neasured val ue (MrH) +:
643.11 30 248 Exanple 299
- N-[6-(4-Chl orobenzyl)-1-(2,4-d ichl orobenzenesu
8- (2- hydroxyethyl )-4,7-
Exa%’gg%%%tahydropyra2|no[l 2- a]pyr|n1d|n 3-yl]cycl opent a
necar boxam de O

O

ct 'rJ
N O Cl
o LT
. //\N N .
g O .
O

N

=

-a) Benzyl {6-(4-chlorobenzyl)-1-(2, 4-dtchlorobenzenesulfonyi) -8-(2- hydroxyethyl)-

4 ?'-d|oxooctahydropyrazmo[1 ,2-a]pyrimidin-3-yljcarbamate
A solution of 3.13 g (3.96 mmotl) of benzyl [1-{2-(4-chlorophenyl)-1-{(2,2-
diethoxyethyl)-(2-fluoroethyl)carbamoyllethylcarbamoyl}-2-(2,4-
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cl Noa ,SAN \~ C Ol r-1-0 N ¢ 5 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
hydroxyethyl)hexahydropy&g?lno[1,2-a]pyrinidine-4,7-d
one. The desired product s obtained with MW= 656. 10

(cal cul at ed, nonoi sotopic); neasured value (MH) : 10
657. 12 ExanPIe 300 C1 Y/NO/ cl, NNC 0O O=-~N
dlchlj_)gotagnzenes fonylamino) ethyl]carbamate in 20 m| of formic acid was

ionic acrd ace

heatgg E‘?E?,jy"? %mm%a%r B'Hoﬂg%ﬁlfége%gﬁ{)}g E@gw W&%%%%HH@@G in

- vacuandiiutgyl \mtin B bad Aathesdtweith ﬂNg\léHOID;gZ‘,oﬁitlon and brine. The

orgagjgzc | oé&%lzs;ra? Imfﬂo,e&n JMg)géo“ d pgr{gllagg%gefc’cii I I crude
sUbsgﬁ)mﬁéi Wwad Qﬁﬁj%fedr@aasﬁésq'gcwnﬁlnﬂ’éioé%HyWQ2(5 g ¥ BiB? (etuttdh with
EtOA¢/h@ptane Qiadian 56r100% L-T502n3-f ket bobistahby bensglibdpy|

- chiorB R bbb iEg ) 2 eRainy iy T -arri nopr o
- dloxdbmwargﬁyraﬂﬁolﬁifﬂ]ﬁﬁﬁhﬁlﬁ@ aRlMstel WerdGhiamedt Purther

e 21e) startin rom
eluttcn“e«nfztizemyuan mwdwﬂgamg obite evropbendbenespeding tniflea

0
venc{] BAURETBLER B @ PRSI B A DTSRG b 4-
dioxooctahydropyrazino[1,2-alpyrimidin-3-yljcarbamate byproduct. The
monoisotopic MW expected in the LC/MS = 694 and the measured value of
(M*H) = 695 agree with the structure.

b) 3-Amino-6-(4-chlorobenzyi}-1-(2,4-dichlorobenzenesulfonyl)-8-(2-
hydroxyethyljhexahydropyrazino[1,2- a]pyr:mldlne-4 7-dione

Synthesm takes place in analogy to Example 23g) (Method B) starting from benzyl
[6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesulfonyl)-8-(2-hydroxyethyl)-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yijcarbamate. The desired product is
obtained with MW = 560.04 (calculated, monoisotopic); measured value (M+H)":
561.03

¢) N-{6-(4-Chlorobenzyl}-1-(2,4-dichlorobenzenesulfonyl)}-8-(2-hydroxyethyl)-4,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcyclobutanecarboxamide
~ Synthesis takes place in analogy to Example 30 starting from 3-amino-6-(4-

chiorobenzyl}-1 -(2,4-dichIorobenzenesu!fonyl)-8-(2-

‘hydroxyethyl)hexahydropyrazino[1,2-a]pyrimidine-4,7-dione. The desired product

_is obtained with MW = 642.09 (calculated, monoisotobic); measured value (M+H)":

643.11
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nmeasured value (M CO2+H)': 741.10 5 b) Benzyl

[ 6- (4-chl orobenzyl)-1-(2, 5-di chl or obenzenesul f onyl ) - 8-
i sopropyl -4, 7-

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] car banmat e
Synt hesi s takes pl ace |n2agalogy to Exanpl e 21f)
starting fromN-{2-(4-

chlorophenyl) 1-[ (2, 2-di et hoxyet hyl )i sopr opyl car banoyl
eth&8 3-(2, 5-

Exagipdei28Pobenzenesul f onyl ani no) - 2- met hanesul f onyl ani nopr
[

N B Py A AL EEnBe Rt bl T R A TER

diox¢dstahydrop9Rizirio[d )2-alpyrimidin-3-yljcyclopentanecarboxamide

3- Ami no- 6- (4- chl orobenzyl ) - 1- (2, 5-di chl orobenzenesul fo

nyl) - 8-

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

15 Synt hesils takes place in anal ogy to Exanple 21Q)

starting from benzyl [6-(4

or8b DyP- 8- di chl or obenzenesul f onyl )-8-i sopro

i~ 7]

d ogfod*ct alydropyrazi no[ 1, 2-a] pyri mi di n-3-yl ] car bamat e.

e deki product is obtained with MV = 558. 07

(cal cul tecP nonoi sot opi ¢); neasured val ue (M-H)"

559. 10 ¥ '
N-[ 6- | or obenzyl)-1-(2, 5-di chI or obenzenesul fonyl ) -
8-is pyl -4, 7-

di oxooct ahydr opyrazi no[ 1, 2-a] pyri m di n-3-yl ] acet am de
SyntiSysis haledssplbad @5 aphiage to Exangledy startiny dnph &-ghino)6- -(4-
arti

ChlorehPBFﬂE’gT@;ﬂo;P %I"(fgb%“%ﬁ'lﬂgpg?%ﬂéﬁz@ﬁesul fonyl)-8-isopro
hydrwﬁﬁgg%hwwggﬁﬂ%ﬁ Zzgfpg/l @éQMEJTK—‘H{;We 41'&% Qéégr%%! product

The d product 1's o
is oblajaed witht MW =6G5601 G (tabqiladed, nmwoé@pm}alm@aqumﬁl)latue (M+H) :
657. ﬁé)l 13. Exanple 301

[ 6- (4- Chl orobenzyl)-1-(2, 5-di chl or obenzenesul f onyl ) -

8-isopropyl-4,7- 30

di oxooct ahydr opyr azi no[ 1, 2- a] pyri m di n- 3-yl ] net hanesui

fonamde 250 C YNO/ C 1/0
Example 300

Cl

@,NLL@”

_ 0:<N
a) 2-BenZonxycarbonylamino-S-(Z,5-dichlor.obenzenesulfonyiamino)propionic acid

Synthesis t_akes. place in analogy to Example 21d) starting from 2,5-

dichlorobenzenesulfonyl chloride. The desired product is obtained with

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

| a) N-{2-(4-Chlorophenyt)-1 -[(2,2-diethoxyethyl)isopropylcarbamoyl]ethy!}—3—(2,5—

dichlorobenzenesulfqnylamino)-2—methanesulfonylaminopropionamide




10

15

20

25

30

SNN\ C ON OS\O 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 hexahydr opyrazino(1,2 5 a]pyrimdine-4,7-dione.
The desired product is og%ﬁjned with MV = 636. 04
(cal cul ated, nonoi sot opi nmeasured val ue (‘MtH)"

637. 02. Exanple 302 cl Yo " oC O0Y-1-0 N ~=0

10 a) th
Synt!leéesnt@y%pfx@rlamﬂm tad=amyglerddhe) starting frpimp2opi onat e:

N N T SR

desW@:&ptdd@ﬁt B;bethin@ﬂ with WO|=EIB4 ngefcalC@ateat mor@ﬁ%to@c?ﬁ?»
is slowy added dropw se he

me@HFQﬁ YQJHGKM éQZE’jWéd 74i1¢!G each room tenperature slowy
overni ght. The reaction solution is 15 concentrated in

o) BYAEH 0 ARG ARy et BelioRodilzoRL for s Beblosia 7
dioxpactadgdnopytazimnd] 1 [Realpytimidint Bylidabamae The solution is
t t ' ' Th f
Sy S8 by SR A ol o o af
h
e e e cu ey sy e 0™ 2
dichlgaeirenzemesulfonydamineg:2-igstanesutfonyaminuprapiodaimide: ddweo.

dos bGPl -5 Y B uf 0,

meadgmdr\eﬂu@(mdwqt a653. @zpt ained as colorless oil (0.130 g)
wth MV = 267

d) 3-Amino-6-(4-chlorebenzyl)-1-(2,5-dichiorobenzenesulfonyi)-8-

is0o prolehexahydropyrazino[1 ,2-a)pyrimidine-4,7-dione

Synthesis takes place in analogy to Example 21g) starting from benzyl [6-(4-
chlorobenzyl)-1-(2,5-dichlorobenzenesutfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazino[1,2-a]pyrimidin-3-yljcarbamate. The desired product is |
obtained with MW = 658.07 (calculated, monoisotopic); measured value (M+H)":
559.10

" e) N-{6-(4-Chlorobenzyl}-1-(2,5-dichlorobenzenesutfonyl}-8-isopropyl-4,7-

dioxooctahydropyrazino[1,2-a]pyrimidin-3-y{lacetamide
Synthesis takes place in analogy to Example 21h) starting from 3-amino-6-(4-

_chlorobenzyl}-1 -(2,5—dichlorobenzenesuIfonyl )-8-isopropylhexahydropyrazino]1,2-
- a]pyrimidine-4,7-dione. The desired product is obtained with MW = 600.08

(calculated, monoisotopic); measured value (M+H)": 601.13.

" Example 301

N-[6-(4-Chlorabenzyl)-1-(2,5-dichlorobenzenesulfonyl)-8-isopropyl-4,7-
dioxooctahydropyrazinof1,2-a}pyrimidin-3-ylimethanesuffonamide
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(cal cul ated, nonoi sotopic), neasured value: ( Mt Na)'
290. b) Methyl _

2- benzyl oxycar bonyl am no- 2- net hyl - 3- oxopropi onate: 5 A
solution of 97.7 ng (0.23 mml) of Dess Martin

peri odi nane reagent (Al drggd; in1m of DCMis
slowWy added dropwi se to olution of 56 ng (0.21
nmmol ) of et hyl

2 benzyl oxycar bonyl am no- 3- hydr oxy- 2- net hyl propi onat e

I m DCM and the mxture is left to stir at
omte %ure foE 30 mn. 5nm of diethyl ether
d@ rﬂ of saturated NaHCO3 and 0.36 ¢

gi’o 28 03. are then added to the solution. It
stNrr d for mn until the solid has dissol ved,
and t he et her phase is washed with saturated

- NaHCO3 and water, dried over MgSO4 and concentrated in

vacuo. NThe crude product is purified by

chr om t.ggraphy on 4 g of SiQ2 with EtCAc/ heptane

(gradient 0-50%. 40 ng of the desired al dehyde are

obt ai ned. 15 c) Met hyl

3-al |l yl am no- 2- benzyl oxycar bonyl am no- 2- net hyl propi ona
SynthesisltaR8s pidce(ihGralagyoto) Exxdmplel 36 statting faove Dafhinp-674448

o By B e
a]pyﬁﬁﬁ@ﬁb-ﬁ?@kﬂﬁ& oePA&difed Prodactis dPthalﬁngﬂhﬂW”@

stirred room 20 tenperature overnight. The react| on

(calgulatedy @ONQisOﬁMQ) fméeasured valug Bbridénésadtdd in vacuo.

50 m of anhydrous MeOH, 6 nl of NaCNBH3 (I OMin THF)

and 1.8 ml of acetic acid are added to the crude

product. This mxture is stirred at RT for 2 h. The
ExampdeB08n solution is concentrated in vacuo, and then
Et OAc and water are added. The organic phase is
separated off and dried over MySH, 25 and the sol vent
is removedyin vacuo. Purification takes place by

¢ acof Si 2, el uent MeOH DCM

di%en [.035 g of the desired product are
opt aiPrge g MWV = 306 (cal cul ated,
nendi s ¢t op c) red value: (Mr H) ' 307. 30 d)
Met hyl o}

2- benzyl oxycar bonyl am no- 2- net hyl propi onate: A

sol ution 00.22 g (1.42 mol ) of

- N, N-di hyl barbituric acid, 0.02 g (0.017 mml) of
Pd(PPh3)'4, 1.5 mM of DCM and 0.145 g (0.47 mmol) of
met hyl

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 mmot) 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 ml of EtOAc and 5 ml of saturated
NaHCO; (aqueous), followed by 0.285 mi (1.995 mmol) of benzyl
chioroformate. The solution is stirred at room temperature o’Vemight. Then 5 mi
of EtOAc are added, and the organic phase is separated off and washed twice
with 1 m! of 1N HCI (aq} each time and twice with 2 m! of a saturated NaHCO3

(aq) each time, dried over MgSQ, and concentrated in vacuo. Purification took
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252

3-al | yl am no- 2- benzyl oxycar bonyl am no- 2- net hyl pr opi ona
te is heated at 35C for 2 h. The reaction solution is
subsequently concentrated in vacuo, and then 20 nl of
di ethyl ether are added, d the solution is washed 3

times with 20 ml  of saturated Na2CO3 each tine. A pH
of 2 is adjusted by dropw se addition of 5 4N HCl . The

off and extracted with

Z? ueous haaiga}a?g@?ga ol n‘}giqZSelp@ﬁbM@&)H /RGM dgigdient 90‘50%
T?\eoéest.ﬂae 8aUEEE oBiAfiUF s RoRASARR0380 it M = 267

cal cul at monol sot op asur
(edlculased, mcea)ommibpnpl) measured value:( M+ Na) " 290.

o IR BB Bt i SR e

rofolBs st 92 mggez%:her&y&%&am%ﬂwgéﬂwﬁaﬁe PRIgaYk (Aldrich)

pr opi onat e, 0. 443 mol
irgl it il (ﬂr%h’hsalm&lula‘ddagdldrohmsm td@ s0idtioroo®8y mg (0(21 88nol) of

Y2 Ben SIS Satidimoss vt melhyPtioTrtg e 1 Bl of

DoMaagd aspixtliee ishert ke agt éﬂﬁoﬁpie%ﬁcpé?ﬁturé foresUmimenmt Be

organi c phase is separated off and dried over MySO4,

digilayietler and g enixture of drrolefkaturated lleHCOrand OH$ g of

NBE Rl B A8 ok A1 ICRTLAH B Ry8R g5 85 Ryn pfthe

stlitchaslesbedpandiicén the: ethbaphase kswashea With ¥dluratédd

ul at ed,. nonoi sot opi c measured val ue: (Mt
' N%x%—@ »gnd j/vater ried over RAg§O4 and concentrated in vaéuo T|F||)e crude

PR I bRy PR TRTbBipRY o 4 IR W R EReb e
(gradient By30%2)}. Bdnmygl aftye debivey hldehyde Zr¢ Dhthined.

di chl or obenzenesul f onyl ani no) - 2- et hyl pr opi onate and
0.093 g (0.674 mvol ) 25 of potassium carbonate are

thMét‘h‘?ﬁSla'ﬂgﬁnﬂhélziﬁ@nﬂflo@cérﬂﬂn m%@n@%ﬁ&é’ﬂa@f
wat er mn hen m of “saturat ed
1&37umni 6.8 mmal) of allylamine aad 09 gt(7id8 mmal) ¢frivig8Oatarg@dded

f r . el faol] owed, b
to Gapiinid G T o dp SR SnRAT s ARy Ry G-

n@mwa;bwbraptdrﬁ&&m/\/l % i bP DEMOThe Rhildivee RASHIrdd Broohte

conbi ned organj c _phases are dried over SO, and the
temperature overnight. The reaction mixture was then fiftered and concentrated
in vacuo. 50 ml of anhydrous MeOH, 6 mt of NaCNBHs (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 MgSQ,,
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 abtained as an cil. 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(PPh3)s, 1.5 mi of DCM and 0.145 g (0.47 mmol) of methyl
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30 solvent is renoved in vacuo. 68 ng of the desired
product are obtained. MN= 460 (cal cul at ed,
nonoi sot opi ¢), neasured value: (MtH)+ 461. 253 Q)
Benzyl

[ 1-{2- (4-chl orophenyl) - 1-{d52, 2- di et hoxyet hyl )i sopr opyl
car banoyl ] -

ethylcarbannyl 2- (2, 4-di chl orobenzenesul f onyl am no) - 1-

I et h car amat 0..15 mmpl) of
’HB"OS SV% eﬂy'ﬁjnlﬂpn%zfg‘?“aﬁ?@f)ﬁ&&é? [syieatrd at 35°C
r I ;

fbls?ﬁ’l Qﬂélrﬁé mu&ﬂ% I%a%lﬁs;ég %gtlgﬁws:%trated in vacuo, and then

20emhgf dietiph ethenanmadhlbdr ankk thd—ﬁ@m(t@hﬂﬁwyasmcéii didelsdwitio 20 mi

S%@lﬁgﬁﬂidg'%géﬂ)g%gﬁ Hm 05\ @Hg'%‘ﬂs adjusted by dropwise addition of
M th: om@ saa@&?ssq_hémél @;ﬁa%’oed?ofrrﬁﬁ@ék%aeu Qtte2 Wﬂ'cﬂ‘ [EtOAcG,

tron s ution is stirred
ar‘ok:themmmt i Lafeomiblnmay:ho arid5 gbf the deldiedi podoét are

obiait | Gt Ridraise Sl TR, oit=iifeq BARGOEMAY' 267

- vacuo, and the crude product is purified by

chromat ography on 4 g of SiQ2 (el uent MeOH DCM

&) Mefhidrd-benayipxy@ebeylamina-Ad 2dedichisioberzanesubierylamino)-2-
= 798 | cul at ed, t

Lol 7%, (o2l U at o ool sotopi),

Of 03 ¢ {8 .B4adrmivailizofl methy( 2-afnidbchbenohenanesidramo-3-nBethyl-

is

pr%%ﬁw@wﬁ%a 340663 AN 74 ichiyrabenzgnsauifandichiosidn and

O%%Iﬂ?@? b ch o)scﬂeny O{I‘rf?(? fggﬁé‘%lr(gnjddf'ﬁtbm.?ﬁek?ﬁ&ﬁ% is

stlﬁeu@;tymm}ter)nmmtucqawmﬁgiﬁrrﬂymi]metayldedrtbddnmyéa}otiﬁn(s@]ﬁion,

affl then i ereAniRLlRse iR SemATaloR. of And AiedarsT MeSQuanddhe
sbiveht f8 rBimRledHFVECuo (PR Lride BiddUCER Jﬁiﬂﬂ@@cbyf é}{ro%t raphy

The reaction solution is concentrate vacuo,

onrfeg OF 92, friOARDCM ap eiuegntdgrasieitol 6hdd Gy GPRY Q(Of tbe

dB5iry D K htaie BE AR B VP o 14 fediBliai dsotSiic),

nesufed wu(geglval-{ﬁ't . honoi sotopic) = 706, neasured
val ue: 25 (MtH)' =707 i)
3- Ami no- 6- (4- chl orobenzyl ) - 1- (2, 4-di chl or obenzenesul fo

Y. BbnSyibRPRBBNfartino-3-(2,4-dichlorobenzenesulfonylamino)-2-methyl-

“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 ml of MeOH and 0.5 ml of

water for 90 min. Then 3 mi 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 HCI
(aq) until a pH of 2 is reached. The solution is extracted 3 times with 10 mi of

EtOAc each time, the combined organic phases are dried over MgSQy,, 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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met hyl hexahydr opyrazi no[ 1, 2- a] pyri m di ne-4, 7-di one: A
sol ution of benzyl

[ 6- (4-chl orobenzyl)-1-(2, 4- dlchlorobenzenesulfonyl) 8
30

i sopropyl - 3-net hyl -4, 7- difxooct ahydr opyr azi no[ 1, 2- a] py
rimdin-3-yl]carbamate iM2 m of acetonitrile is
cooled to OCin an ice bath, and 0.05 m (0.35 nmol)

of TMBI is added. The solution is stirred at room

@ &greyhlofe(doviipropianyBnt(2 2adiethreyettyhisopropitiearbamoyl}-
1 g SCX
kg2 Gl BenBnd bR 1% O

ve@icthyl]caaymdatey 5 ml of 2N NH3 in MeQH to elute the
roduct Concentration in vacuo results in 15 ny

26 M. ﬂéaﬁrpptm@ramm%ﬁ1celﬂra9wylWdar%eegmwﬂyl) -N-
%‘ﬁ?pg@?%nes u oéjﬁq 4%%& C hl(g regg'é‘?%@?’)‘“é 3 Sétnazme-?-yé) +-

nmlﬂ*ab%epﬂ)hﬁhmunxd&iotldeyblﬁﬁ{DMTMM) are added o a solutton of 68 mg

CR T B M SRR SN ob Rkl el i
&%'?%tdg%éﬁ%ﬁ%“’%“?? Rof2iietfioropionic acid in 3 il of DME, This

regtticdr solution is stirred at room temperature overnight and, after addition of

e SRR e R s?l R rfl Sver

h@%@@gﬁl@é §t§iveﬁp|@9eﬁ‘ﬁi\/@§||ﬁkacﬂ@m $1@ orade Qrédﬂdﬂ)s pum’eld by
04/ 072077 255 PCT/ EP2004/000770 O ai ns

chepataataphy end g ef ﬁt@a(aluente/le@H/@@NRera@et:@ﬁ %0 83mng of
th&Helied Blrcﬁﬁlc't\lareqoaamed. MW = 798 (calculated, monoisotopic),

measured value: (M+H)* 799.

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

A solution of 80 mg (0.1 mmol) of benzyl [1-{2-(4-chlorophenyl)-1-[(2,2-

diethoxyethyl)isopropylcarbamoyl]ethylcarbamoyl}-2-(2,4-

dichlorobenzenesulfonylamino)-1-methylethyf]carbamate 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

) '3—Amino—6-(4-chlorobenzyl)-1-(2,4-dichlorobenzenesuifonyl)—8—isopr0pyl-.'3-

methylhexahydropyrazino[1,2-a]pyrimidine-4,7-dione:
A solution of benzyl [6-(4-chlorobenzyl)-1 -(2,4-dichlorobenzenesulfonyl)-8-
is_opropyl-3-methyi-4,T-dioxooctahydfopyrazino[‘i.,2-a]pyrimidin—.3-yl]carbamate
in 2 mi of acetonitrile is cooled to 0°C in an ice bath, and 0.05 ml (0.35 mmol)

“of TMSL.is added. The solution is stirred at room temperature overnight and
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RO (I HHmA in which the neanings are 10 A 3-12
‘menbered nono-, bi- or spirobicyclic ring which nmay
conprise one or nore heteroatons fromthe group of N,
0 and S and which 3- 12 nenbered ring may have further
substituents such as F, 4 Br, NO2, CF3, OCF3, CN,
(C1-C6) -al kyl, aryl, CON 1)(R1 2), N(R13)(R14), OH,
O (C1-C6) -al kyl, S (C1- 06) al kyI N(R15)CO(C1 06) 15

B HooPleey  SHac b o i el ind oS 0 s0x
étﬁ&f(ﬁhoﬁﬁg ||rﬁpuﬁt%§‘ar% v@ sHBcp@ v% rﬁS‘}nI%fQ\ﬂe f(z %&%%8%5 mi of

Ch) - al kyl' ene- RS, enyl ene-
Z&M’}&lodﬂeﬁeb toalktpl teﬂe)rm,lct Concentrat:on in vacuo results in 15 mg

(&ég Qe&gl;?@ﬁé hﬁ@l'&%ﬂwl@d &ong)lsoﬁegﬁ)lc 59)2 $neasured value:

C}n‘(% Co) - al kenyl ene-R9, (C=0O- 5
NH-( 1- C6) - al kyl ene-R8, (C=0O - NH
(C2- C6) al kenyl ene- R9, COO RS,

NIRRT i U BR e SRBr b 2 B i ppgtanycro-

pyrainofi @ QKMWﬁ-m}Cyb@pr@ﬂéﬁafcbfbH)@@mBM F 1|0 R%H R9CFS

|ndepen entI of ‘oné anot her

Syniyesis, takﬁ%P{ﬂCGdSl @anglogyds- E@)rnmy’éa?o*‘ataktwg framé-anwmfkﬁ (4-

chiofdiRy 112 AL NGLOER R ARy AORbbIfRI, P 10 °

| meu@cm@aar@ayewramhom;mmmamew; 7-dibBe. mmaamec( Racjuct is

N(R13 4) , 2- COOH, .COO- (C1-CB) - al kyl ;

obtayigd BRI 4880 (Rl I R TIORIORE: Toro LR ot (oL - 641
NR11- S02- R12, N(CO) R11l, a nitrogen- cont ai ni ng
heterocycle, where the
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heterocycle is bonded via a nitrogen atom NHCONR 1,
N(Cl- C6- al kyl ) N+(Cl1-C4-al kyl )3; 20 R3, R4, R5

i ndependent|ly of one anot her H F, d, Br, I, OH CF3,
NO2, CN, OCF3, O (Cl-C6)-al kyl

wo Qb KoY S A S L B Haggorro

O (C3-0C6) -cycl oal kyl, (C3-C8)-cycl oal kenyl
O (C3-C8) -cycl oal kenyl , (C2-C6)-al kynyl, aryl , 025

~aryl (Co-C8)-al kyl ene-aryl, O (Co-(C8)-al kyl ene-aryl,

Saryl, N((Cl-08)- alkyl)2, SO2-CH3, OCOOH,

Claimen. ( C1- 06) - al kyl, CO-N((Cl-C8)-alkyl)2; R6 H F, O,

A

Br, I, OH CF3, I\m, CN, OCF3, O (C1l-Co6)-alkyl,
O(Cl- C4) al koxy-(Cl1-A4)-al kyl, S (C1-C6)-al kyl,
(C1-C6)-al kyl, (C2-C6)-al kenyl, 30

( GR-ooR)pauynal afethé yormula ( C3- C8) - cycl oal kyl ,

(C3-C8) -cycl oal kenyl, O (C3- C8)-cycl oal kenyl,
(C2-C6) -al kynyl, aryl, Oaryl, (Cl-C5)-alkylene-aryl,
257 O (Cl-C6)-al kyl ene-aryl, S-aryl,

N((C1-C6)-al kyl )2, S02-CH3, COO—I COO(Cl C6) - al kyl ,
CO N((C1-C6)-al kyl ) R4and the physiologically

tolerated salts thereof 5 2. A conpound of the
formula | as cl aij i%, wherein | has the
structure la R4 i SS®1 NN RL YR NO

RR O (" H)m

_~R1

“in which the meanings are

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, (C1-Cg)-alkyl, aryl, CON(R11){(R12),
N(R13)(R14), OH, O-(C4-Cg)-alkyl, S-(C1-Cs)-alkyl, N(R15)CO(C+-Ce¢)-
alkyl or COO-(C4-Cg)-alkyl;

R11, R12, R13, R14, R15 independently of one another H, (C+-Cs)-alkyl,

heterocycle;
0, 1;

10,1,2,3,4,5,6,




1

o

15

20

25

30

R1

Ala 10 in which the neanings are A 3-12 nenbered

nmono-, bi- or spirobicyclic ring which nmay conprise

one or nore heteroatons fromthe group of N, 0 and S

and which 3- 12 nenbered ring may have furt her
substituents such as F, Br, 15 NO2, CF3, OCF3,

CN, (C1-C6)-al kyl, aryl, (R11) (R12), N(R13)(R14),

OH, O (C1-C6)-al kyl, S (Cl-C6)-alkyl, N(R15)CQOCl-C6) -

al kyl orCOO (Cl1-C6)-al kyl; R11, R12, R13, R14, R15

i ndependently of one another H, (Cl1-C6)-alkyl, 20

hetero . Wil
heL e oReE 61 O Bhybnods G0y AR GRS, (90:1(C
(S02) - @@)l-a@benal-FR&l(@Qz)mz-Cs) alkenyiene-R9, (C=0)-R8, (C=0)}-(C-

o ui EsFalitend et iRRs. (CE0)(Ecs) Skehikero, (c=0)

(I\I &@ClN@B ﬁ)aélléﬂgysbm (8&%)“@:'0162-@5) alkenylene-R9, COO-R8,
(C2- C6§° Béﬁécymle— 8)-(Co-Ce)-alkenylene-R9, alkynylene-

al kyn%‘gcgé %Q'{V@nﬁ%?"aﬁyg@noﬁ% ﬁ%%@%@gydﬁéﬂ%ﬁ%y be
i ndepesgsstitlteddfy Pne anot her H, Br, I, OH CF3,

aryl, 10 heterocycle (C3-Co) - cycloalkyl where the
rings or ring systens may be substltuted up to 3

R, B9 'e3. Blisbendintytorle abine(F17F. K ERIRTES Aat)

R2

R6

N( R13) kketea)cycleS(2:-Capcycitaiyl, G0eré Cie 6ds al kyd sysehtdmay

15 R2 NH2 Rl

R 1- <00 S lted g o Hes by b E%ﬁ bt 0= TR OCFs,
het er ogy, Wd

ni trogen(@a{tqcznﬁr%ymﬁf—&)ﬂh@i)hﬁtli}'q g’\lk(RI@l)1 (C I\éﬁ’(ﬁ%)ﬂ?M)
al kyl ) 302483, ROORY CGB- (Qﬁﬁ(ée{)tﬂﬂtté,n@()wl'dﬁ one anot her

H F, d, Br, I, OH CF3, NO2, CN, OCF3,

O (Cl- 06) - al kyl . O (CL- C4)- al koxy- ( CL- C4) - al kyl ,

S- (G -138- ROsY IN(R13)(R14), NH-SO2-CHs, NH-80,-R12, NR11-S0-

R12, N(CO)R11, a nitrogen-containing heterocycle, where the
heterocycle is bonded via a nitrogen atom, NHCONR11, N{C4-Cp-
alkyl)N*(C4-C4-alkyl)s;

R3, R4, RS independently of one another H, F, Ci, Br, I, OH, CF3, NO,, CN,

 OCF3, O-(C1-Ce)-alkyl, O-(C1-C4)-alkoxy-(C1-C4)-alkyl, S<{(C1-Cg)-alkyl,
(C+-Cs)-alkyl, (C2-Ce)-alkenyl, (C3-Cg)-cycloalkyl, O-(Cs-Cg)-cycloalkyl,
(C3-Cg)-cycloalkenyl, O-(C3-Cg)-cycloalkenyi, (C2-Ce)-alkynyl, aryl, O-
'aryl (Co-Cg)-alkylene-aryl, O-(C¢-Cs)-alkylene-aryl, S-aryl, N((C1-Cs)-
alkyl)s, SO5-CHz, COOH, COO-(C+-Cs)-alkyl, CO-N((C1-Co}-alkyl)o;

_H,F, Ci, Br, I, OH, CF3, NO2, CN, OCF3;, O-(C4-Cg)-alkyl, O-(C1-Cs)-
alkoxy-(C1-C4}-alkyl, S-(C;-Cs)-alkyl, (C1-Cg)-alkyl, (C2-Cs)-alkenyl,
{C3-Cg)-cycloalkyl, O-(C3-Cs)-cycloalkyl, (C3-Cs)-cycioalkenyl, O-(Cs-
Cg)-cycloalkenyl, (C.-Cg)-alkynyl, aryl, O-aryl, (C4+-Cg)-alkylene-aryl,
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(C1- C6) -al kyl, (C2-C6)-al kenyl, (C3-C8)-cycloal kyl,

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

O (C3-C8) -cycl oal kenyl , (C2-C6)-al kynyl, aryl, 0- aryl

(Co-C8) - al kyl ene-aryl, O (Co-C8)-al kyl ene-aryl,

S-aryl, N((Cl-C6) 25 ' al )2, SQz-CH3, COCH,

COO (C1-0C6) -al kyl, CON((CI-Co)-alkyl)2; R6 H F, O,

Br I, OH CF3, NO2, CN, OCF3, O(C106) al kyl ,
(1C4) al koxy- (Cl-4) - al ky S- (C1- C6) - al ky

( C1- C8) a(ﬂq@a) adlmermyryé,l &@mﬂt N((Cz1 s )iyl §IQI<‘3¢Hy.ICOOH

G3) oy TOSERGPH Ak CONUFRORUAIE |7 g oot 77

(C1-C8) -al kyl ene-aryl, O (Cl-C8)-al kyl ene-aryl,
al kyllz S02- CH3, COOH,

S-aryl,. N((C1- ee
andéﬁbp%mm@gjcaéng; rateghsgyts theregs-- al kyl ) 2; 259 and

2.

physi ol ogically tolerated salts thereof. 3. A compound
of the fornula | as clainmed in claiml or 2, wherein

t hA campman abiiedommdladrad clainhet @ ¢lhien d( wherding haaythde
substituted by F, d, Br, NO2, CF3, OCF31 CN,

struglare {85) _al kyl | aryl, CON(RL 1) (RL 2), N(RL3)(RL4), OH,

A

(S®)-(C,- CB)-a

.al kynyl ene- R9, (C, -

O (C -Co)-alkyl, S-(C -Co)-alkyl, _
N(R15) CQ(C, - C6) -al kyl or COO (C1-C6)- 10 al kyl; R11,
R12, R13, Rl14, R15 R#lependently of one another H,
(G -Co)-al kyl, hetero; 15 m1l;, Rl RS,

(C, -Co)-al kyl ene’% F\% kenyl ene- R9, (S2) - RS,

(S02) - ( C2- 6) - al kenyl enezRO; (C=0)-R8, (C=0)-(C,-
Co6) - al kyl ene- R8, (C=0 NH R8,
C=0- (C2-C6) - al ken 0O 20
(I\IH-()C1(C6) al) kyl eneygai 55D )
(C=0) - N+ ( C2- Cb) - al kenyNane- RY,
Co6) - al kenyl ene- R9,

COO- ( C1- C6) - al kyl ene- (
“al k l)-he erocycle 25 R8, RO

i ndependent |y ofRg H . Br, |, OH CF3;
aryl, heterocycle, ) -cycl oaIQyI , V\,here t he
rings or ring syste
g g sy (ClZHz)m
A la

in which the meanings are

3-12 membered mono-, bi- or spirobicyclic ring which may comprise
one or more hetéroatoms from the group of N, O and S and which 3-
12 membered ring may have further substituents such as F, Cl, Br,
NO, CFs, OCFs3, CN, (C4-Cg)-alkyl, aryl, CON{(R11)(R12},
N(R13)(R14) ‘OH, O-(C1-Cg)-alkyl, S-(C1-Cg)-alkyl, N(R15)CO(C1 Ce)-
alkyl or COO—(C1-Cs)-alkyI

R11, R12, R13, R14, R15 independently of one another H, (C+-Cs)-alkyl,

heterocycle;

0.1,2,3,4,5, 6
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R1

R8,

R2

R3,

R6

be substituted up to 3 tines by F, d, Br, |, OH CF3,
NO2, CN, OCF3, O (Cl-C6)-alkyl, (Cl-C6}alkyl, NH2,
CON(R11) (R12), N(R13)(R14), SO2-CH3, COCH,

COO (C1- C6) -al kyl, CONH2; 30 R2 NH2, NO2, N(R13)(R14),
NH SC2- CH3, NH SO2- R12, -S2-R12, N(COR11, a

ni trogen-cont ai ni ng het erN&J:Q}CI e, where the heterocycle
260 is bonded via a nitrogen atom NHCONRI 1,
N(Cl-C6-al kyl )N+(C, -C4- alkyl)3; RBH 5 R4, R5
independently of one another H F, d, Br, OH CF3,

t he physﬁgfcbéﬁé)aﬁﬂ X}ee{%'IReé gﬁég’% gﬂ{e‘g%iqpeeﬁggﬁsqéﬁé“l%oz) -(Ca-

conpoundg)asik@baé RS (B0.PE,- @fs)-mkéﬂ?rl@ﬁeqk@l (ma:ci) R@ =0)-(C+-
wherei n_the rreanlngs are 15 A where the ar

ri ng meysirikyaneRa, dCs@)A-RS, (§= HCz—Q@zalk@P‘slenedi%a‘C =0}-

1@@@()%6?(; By‘ﬂi”ﬁxﬁ""gﬁf‘( @%{ E‘%&)-%Wé&% COO-R8,

N( R15) GOOCL(CR L phlky len@ﬂRm@C@)s)-al&bhylbheRD Iﬁ]ldynylene—
R12, RI 3 R14 R15 |ndependently of one anot her

(C1- 05) R (ErCraliybdietespeyele: m 1 25 R (CL- 06) ai kyl
(C1-C6) - al kyl ene- RS;

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, |, OH, CF3, NO;, CN, OCF;,
O-(C1—C6)~alkyi, {C+-Cs)-alkyl, NHo, CON(R11)(R12), N(R13)}(R14},
S0,-CHs, COOH, COO-(C+-Ce)-alkyl, CONHy;

NHz, NO2, N{R13)}{(R14), NH-S0,-CH3, NH-S0;-R12, NR11-S0,-R12,
N{CO)R11, a nitrogen-containing heterocycle, where the heterocycie

s bonded via a nitrogen atom, NHCONR11, N(C1-Cg-alkyl)N"(C4-C4-
alkyl)s;

R4, R5 independently of one another H, F, Cl, Br, |, OH, CF;, NO,, CN,
OCF3, O-(C4-Cg)-alkyl, O-(C4-C4)-alkoxy-(C4-C4)-alkyl, S-(C1-Ceg}-alkyl,
(C1-Ce)-alkyl, (C2-Ce)-alkenyl, (Ca-Cg)-cycloalkyl, O-(Cs-Cs)-cycloalkyl,
(Cs-Cg)-cycloalkenyl, O-(C3¥C3)-cycloatkeny¥, (Cg—Cs)—alkynyl, aryl, O-
aryl (Co-Cs)-alkylene-aryl, O-(Cy-Cs)-alkylene-aryl, S-aryl, N{((C4-Cs)-
alkyl)z, SOz-CHs, COOH, COO—(C{—CG)-aIkyI. CO-N{{C4-Cg)-alkyl)s;

H, F, Cl, Br, I, OH, CF3, NOy, CN, OCF3, O-(C1-Ce)-alkyl, O-(C1-Cy)-
alkoxy-(C1-Cy4)-dalkyl, S-(C+-Ce)-alkyl, (C1-Cs)-alkyl, (Co-Cg})-alkenyl,
(C3-Cg)-cycloalkyl, O-(C3-Cs)-cycloalkyl, (C3-Cs)-cycloalkenyl, O-(Cs-
Cg)-cycloalkenyl, (C2-Cg)-alkynyl, aryl, O-aryl, (C1-Csg)-alkylene-aryl,
0-(C+-Cg)-alkylene-aryl, S-aryl, N((C+-Ce)-alkyl)z, SO-CH;, COOH,
COO-~(C+-Ce)-alkyl, CO-N((C1-Cs)-alkyt)z;
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R8, RO independently of one another F, d, Br, I, OH,

CF3; 30 R2 NH2, NO2, CN, N(R13)(R14), NH SO2-CHS,

NH SO2- Rl 2, NR11-SC2- R12, N(CORI1, a

ni trogen-containing heterocycle, where the 261

heterocycle is bonded Vi a2%4n|trogen atom NHCONRI 1,

N(C -C6- al kyl) N~ ky | )3; R3 H 5 R4

F, d, Br, OH CF3, OCF3 O (G -C6)-al kyl ,

(G-C6)-alkyl; RS H F, d, Br, OH CF3, OCF3,

O (C-Ce)-alkyl, (CG-0C6)-alkyl; 10 R6 H, and the

g{m,g I t Its thereof. 5. A conpound
and S cfog(%%@?hlég%%gorﬁnﬁgﬁgro clains 1 to 4 for use as

15 medi canent. 6. A nedi canent conprising one or nore

0" PSS i Bin e el FErith a2 tiese P

meg,—[p,egézg,rg)ounds as claimed in one or nore of clainms 1
to 4 and one or nore anorectic active ingredients. 8.
A nedi canent conprising one or nore of the conpounds
as claine r .nmore of cl ai |, 10

A tore otdth werS8%aRhng irad he i Bslfisa bR g B Ry TFs.
6, whi ahCFQNONI gBﬁCQ)Saﬁ( I bl‘sﬁrC@N(Rﬂq) R129r RER EFNROME OH, O-
or nore antidi abetics ypoi ycemni c actlv

i ngr edi(Entles)-aHMbEAC: IR HHCEH Corls)-alitvd PE QP 1-Ce)-

absor pt |§n i nhi bitors, PPAR gamma agoni sts, PPAR
al pha agoni sts, PPAR aI pha/ gamma agoni sts, fibrates,
MIP inhibitors, bile 30 acid absorption inhibi to'rs

TP | h|b|tors polyneric bile acid ab ent.s,
-Rﬂcgé Rds. M&u%ﬁéndwww.%ﬂn@@oﬂa@ﬁ'ﬁoiéf d@ﬂr@kyi
|Ip0pqu§éﬁx;b@ase inhibitors, ATP- citrate |yase
i nhi bitors, squal ene synthetase i nhi bitors,
Ilpoproteln(a) ant agoni sts, 262

m 1;

R1 R8, (C4-Ce)-alkylene-R8, (Co-Cg)-alkenylene-R9, {S02)-R8, {S02)-(Cs-
Cs)-alkylene-R8, (SOp_)-(Cz—Cs)-alkenyllene-RQ, (C=0)-R8, (C=0)-(Cy~
Ce)-alkylene-R8, (C=O)NH-R8, (C=0)-{C,-Cs)-alkenylene-R9, (C=0)-
NH-{C4-Cg)-alkylene-R8, -(C=.O')-NH-(Cg—Cs)-alkenylene-RQ, COO-R8,
COO-~(C4-Ce)-alkylene-R8, COO-{C,-Cg)-alkenylene-RS, alkynylene-
R9, (C4-Cs-alkyl)-heterocycle;

R8,R9 - 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, NO2, CN, OCF3,
O-(C+-Ce)-alkyl, (C1-Ceg)-alkyl, NH>, CON(R‘I 1)(R12), N(R13)(R14),
S02-CH;, COOH, COG+(C+-Ce)-alkyl, CONHy;

R2 NHz, NO3, N(R13)(R14), NH-50,-CHs, NH-S02-R12, NR11-502-R12,
| N(CO)R11, a nitrogen-containing heterocycle, where the heterocycle
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i pase inhibitors, insulins, sulfonylureas,

bi guani des, neglitinides, thiazolidinediones,

a- gl ucosidase inhibitors, active ingredients acting on
t he ATP- dependent potassi um channel of beta cells,
CART agoni sts, NPY agoni , M4 agoni sts, orexin
agoni sts, H3 agonists, T agoni sts, CRF agonists, CRF
5 BP antagoni sts, urocortin agonists, 03 agonists, MsH

(el anocyte-stimul atin or onj +
Sgon, <18 boBasd By Attt aleer NI ORISR, N srakyNe(C r-C
serotorﬁ;m{%gi c and noradrenergi c conpounds, SHT '
agoni sts,” bonbesi n agoni sts, gal anin antagoni sts,

growt h hornones, growth hornone-rel easi ng conpounds,

TRH agqnpi sts, uncoupling protein 2 or 3 nodul ators,

| eptin‘agoni sts, DA agonists 10 (bronocriptine,

Dopre) (in), lipasel/anylase inhibitors, PPAR

nodul ators, RXR nodulators or TR-(3 agonists or

R4, Réphet andepandently ol ocoerayethrl HsF cCaBre@H, £Ton@ s, Fotler-Ce)-

of cl ai 0 I,n,conbination wwth at |east one
furtherd@l%’cl)(rdéé?ééalgﬂtive i ngredi ent for use as
medi canment for the 15 prophyl axis or treatnent of
~oObesity. 11. A conpound as claimed in one or nore of
6 claimst to 4 in conbination with at |east one
further anorectic active ingredient for use as
medi cament for the prophylaxis or treatnent of type
and tHe dhydielbgically Golééated spitottessof.or produci ng a
nmedi canent conprising one or nore of the conpounds as
clainmed in one or nore of clains 1 to 4, which
4. CORRbh§Sund 4 BRimbAth 86& oY thdrBHTRMIRR W 3 hwhRerein the
pharmaceutically suitable carrier and converting this
meaningsare into a formsuitable for administration. 25
-13. The use of the conpound as clained in one or nore
of claims 1 to 4 for producing a nedi cament for
A wei ght graduder®thd SnAEAT”SY b 4ubditatdésisy BT CLIBY, NO,, CF3, -
conpound as clained in one or _nore of clains 1 to 4
for 3®GFadeli Ky-Gehnallylcanbrie OMNRTINRT2) NEHI3)E%14). 61, O-
treat t b TR ey
as cl gﬁﬁé'g%if)'r?ﬂg{?fzé'g?r%?éikg#q\(j:(IR:aqi Cbiéf_g%)f%pgﬁ &P Té1 CB,)

alkyl;

R3

R11, R12, R13, R14, R15 independently of one another H, (C4-Ceg)-alkyl,

heterocycle;
m 1;

R1 (C+-Ce)-alkyl, {C+1-Cg)-alkylene-R8;

| R8, RO independently of one ancther F, Cl, Br, |, OH, CF3;

R2 NH2, NO3, CN, NV(R13)(R14), NH-S0,-CHs;, NH-SO,-R12, NR11-S0,-
- R12, N(CO)R11, a nitrogen-containing heterocycle, where the
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produci ng a nedi cament for the prophyl axis or
treatnment of type Il diabetes. 16. The use of the
compound as clained in one or nore of clains 1 to 4
for 5 producing a nedi canent for the prophylaxis or
treatment of nmetabolic s¥gﬂrone. 17. The use of the
conpound as clained in o or nore of clains | to 4
for producing a nedicanment for the treatnent of

femal e and mal e sexual disorders.
heterocycle is bonded via a nitrogen atom, NHCONR11, N(C-Cs-

alkyl)N*(C1-C4-alkyl)s;

R3 H

R4 F, .C!, Br, OH, CF5, OCF_;;, O-(C4-Cg)-alkyl, (C1-Cg)-alkyl;
R5 H, F, Cl, Br, OH, CF3, OCF3, O-(C-Cg)-alkyl, (C+-Cs)-alkyl;
R6 - H;

and the physiologically tolerated salts thereof.

5. A compound as claimed in one or more of claims 1 fo 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 ciaimed 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 absarption inhibitors, CETP inhibitors, polymeric bile acid absorbents, LDL
receptor inducers, ACAT inhibitors, antioxidants, lipoptotein lipase inhibitors, ATP-
citrate lyase inhibitors, squalene synthetase inhibitors, fipoprotein(a) antagonists, . -
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lipase inhibitors, insulins, sulfonylureas, biguanides, meglitinides,

thiazolidinediones, a-glucosidase 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, SHT agonists, bombesin agonists,
galanin antagonists, growth hormones, grolwth 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-f 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 |l 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 H 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.




