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WO03/053443 describes diketopiperazine derivatives which exhibit activity as selective
antagonists at the oxytocin receptor.

25
WO02005/000840 describes diketopiperazine derivatives which exhibit activity as
selective antagonists at the oxytocin receptor. '

The hormone oxytocin is potent contractor of the uterus and is used for the induction or
30 augmentation of labour. Also the density of uterine oxytocin receptors increases
significantly by >100 fold during pregnancy and peaks in labour (pre-term and term).

Pre-term births/labour (between 24 and 37 weeks) causes about 60% of infant
mortality/morbidity and thus a compound which inhibits the uterine actions of oxytocin
35 e.g. oxytocin antagonists, should be useful for the prevention or control of pre-term
labour.
SUMMARY OF THE INVENTION
We have found a class of diketopiperazine derivatives which exhibit a particularly useful
level of activity as selective antagonists at the oxytocin receptor.
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B(-RLOA NHNY'", R OS5 (I) and physiologically acceptable
derivatives thereof, wherein: 10 A represents a Cl-4al kyl ene group

opt i onal lwo=udsatsi4eat ed by one or nore Cl-4al kyl groupsPCTieB20031m)5EHB7
represents a nono-, bi- or tricyclic aryl or heteroaryl group containing
one or 15 nore heteroatons independently selected fromO, S or N, wherein
the aryl or heteroaryl group may be optionally substituted by one or nore

R1 groups which may be ycl oal kyI
CL- 6al kyl . Cl- 6cye] oal k DETARRENEE bﬁpﬁ@heéﬁelfihérm@o

g et erocy
het er oar yiThe @?&”EW&%’V&W&OV' ?ﬁl%ﬁ%?%;?%?IChemé?'(ﬁ'ﬁ.ﬁye?eg%%‘;/ P2 89 Souhrof
- S( O nhet §IOUBIJ|9|(|).( each of which nay be optionally substituted by one or
nore groups 20 independently selected from ha hydr oxyl , carboxyl,
Cl- 6al kyl , Ci-6al koxy, trifluorod - 4al kyl, E L1gg'oCl - 4al koxy, -S(0O) nRe6,
het eroaryl, heterocyclyl, aryl _or -NR3R4); 0O may additionally be
i ndependently sel ected from 3R4, nitro, cyano,
trifluoroCl-4alkyl, trifluo oxy, |tar bo , - CONR3R4, - COR5,
-S(O nR6, -NR7COR8, -S(O = ' (0)nR12; 25 R2 represents
C3-7al kyl, C3-7 cycl oal kyl or phenyl f which may be further
optionally substituted by one or norepHgyoups., sel ected from Cl4al kyl or C3-7
cycloal kyl; R3 and R4 independently repr sentRH, Cl- 6al kyl,
Cl- 6cycl oal kyl, aryl, heterocyclyl or 30 heteroaryl wherein the Cl-6alkyl,
Cl- 6cycl oal kyl, aryl, heterocyclyl or heteroaryl groups may be further
optionglly substituted by one or nore groups independently selected from
hal o, hydroxyl car boxyl, Cil-6alkyl, C1 )6al koxy, Cl-3al koxyCl-6al kyl
trifluoroCl- % r|f uoh%Cdl 4% 3%% (O nR6, COR5, heteroaryl,
het er ocycl3dP X?‘§'P9k9?'yff\ﬁ§§8 v P®67462 PCT/ GB2005/ 005007 or R3
and R4, together with the interconnecting NNatomto which they are attached
form a S5-yfeif- menbered heteroaryl or a 4- to 7-nenbered heterocyclyl
ri ng, ; ich ring may additionally contain 1 or 2 heteroatons i ndependent |y
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by one or groups; groups sel ected from Cl 4al kyl , Ci1- 4al koxy,
trifluoroCl-4alkyl, trifluoroCl- 4a| koxy, - NR3aR4a COR5, hydroxyl, aryl,

het er oar yIth oF an =4 fepres Gl m(ow&-e ! tha%ll %ryf'g hé(tjeroagl gzllgud(gﬂamﬂbydne or

het er oar yl
more heteroatoms independently selected from O, S or N, wherein the aryl or heteroaryl

group may be optionally substituted by one or more R1 groups which may be
independently selected from Cq_gcycloalkyl, C4_galkyl, Cq.gcycloalkoxy, Cq{_galkoxy,

aryl, aralkyl, heterocyclyl, heteroaryl, -Oheterocyclyl, -Oheteroaryl, -S(O)pheterocyclyl or
-S(O)pheteroaryl (each of which may be optionally substituted by one or more groups
20 independently selected from halo, hydroxyl, carboxyl, C1_galkyl, C4.galkoxy, trifluoroC.

galkyl, trifluoroCq._4alkoxy, -S(O)nR6, heteroaryl, heterocyclyl, aryl or -NR3R4); or R1

may additionally be independently selected from halo, hydroxyl, -NR3R4, nitro, cyano,
trifluoroCq4alkyl, trifluoroCq_galkoxy, carboxyl, -CONR3R#, -CORS, -S(0)4RE,
-NR7COR8, -8(0);NR®R10 or -NR115(0),R12;

25
R2 represents Ca.7alkyl, C3.7 cycloalkyl or phenyl, each of which may be further
optionally substituted by one or more groups selected from C4_galkyl or C3_7 cycloalkyl;

R3 and R4 independently represent H, C1.galkyl, Cq.gcycloalkyl, aryl, heterocyclyl or
30 heteroaryl wherein the Cq._galkyl, Cq.gcycloalkyl, aryl, heterocyclyl or heteroaryl groups

may be further optionally substituted by one or more groups independently selected from
halo, hydroxyl, carboxyl, Cq.galkyl, C4.galkoxy, C1.zalkoxyCq.galkyl, trifluoroC4_galkyl,

trifluoroC14alkoxy, -S(0)nRE, CORS, heteroaryl, heterocyclyl, aryl or -NR3aR42;
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het er ocycl yl groups on the 5- or 6-nenbered heteroaryl or 4- to 7-nenbered
10 heterocyclyl ring nay be further optionally substituted by one or nore
groups iwdependest| y sel ected from hal o, hydroxyl, carpordR20@3lo08@rkyl
Cl- 6al koxy, trifluorod - 4alkyl, trifluoroCl-4al koxy, -S(O nR6, COR5,

het eroaryl, heterocyclyl, aryl or - NR3aR4a); 15 R3a and Rda independently
represent H, Cl-6al kyl, Cl-6cycloal kyl, aryl, heterocyclyl or heteroaryl
wherein the Cl- 6a| kyl, C1- 60yc| oal kyl, aryl, heterocyclyl or heteroaryl
groups nmay he fu her 0 n subst I.t uted by one or, or e

i ndependeft R? %”@I% ttggpthﬁgr\wﬁi ﬁ'&l %terqq B?‘HB’(‘QI’\FE‘T@H{ PosEn h@i'aé%la& ‘I%éodsform

C1- 6al kox, 5-tariG-inamber@d- kkdériegty) ot @ i4f tm?ymﬁmbeteqi heseyocyclyequg) rwh@h g @epar yl |
het er OCYC|aHH|t|o@éllya<EdHta|n 2000 I@&o@%ﬁﬁﬂepérﬂﬁﬁtl%%éle‘&eﬁhfr@heoI Bt & Npanéct i ng

N—ato to YorB-fhe ﬁé:{erog B}fil 1 7-Hlenfte &y ORLy beOr @
- to 5‘2&4%5 paﬁ%sgt:%f% O%Rg"psgéfor 'fd rgl @qui ¢ ain 1

or 2 hete Sn%ptloﬂﬁl bgegecte the 5-
or 6- menbgaldxy e triffuoerGH.4alkyl 4- trlﬂlmrdealhexyed NB@%R‘&ﬁ:y@QR N |hugr0mdy yl, 25

further opy | Yor Shdd&fokydhl eGvHYeiR NgeOIC 1,93 UpSkoxg! effiethetdroanyl or
C1- 4al kyl , g@wabrot%}é tirlﬁwE Tl ﬁ%roc 4al k;}lrwlt@rl Qu%?ﬂocg ?)f koxy, éﬁy 8xy| ,
aryl, het GEIEPSCYbrorAdSe B RE - of Vreaiberedh dheteroary| KF1 4= de- Zl?ﬂ‘%g‘?/ aryl,
hetermarylhewrod:yetyiarntr[gycrhgy bgr durfreer ooptidmellyb- swsutetedmbybenedorhennceeogrqubsor 4-
t o 7- menbaidepehddralyselected! framh hgloraydrbeyl faartidxgt, qugaillo;ha@{.galkexybi;rtﬁubnﬁ%d by

one or nore oups i ndependent sfr haI 30
Cl- 6al kyl 43@{ ﬁﬁl ‘Fa(r?'quy’uo%@sﬂ 44| {2@?{ ’tﬁ? 0(9%5{&8&%} ? )nR6
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C1- 6al 6 uor oCl1- het er0 ycI yl
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Cl1- 6al kyl S(an yetaﬁearulyhetetchlvlu@rrarm 6a| kyI aryl, heteroaryl, or

het er ycIyI groups may be optlonally substltuted by one or nore groups .3
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hydr oxyl , 11 OQS{hﬁf/ I‘”'tg(f'ie @Q?WQBQQPC In i\}/ ?,%Fkg%( \& AN bitiched
trifluor o(mmnal&pr 6-memb¢radmet910amll Kax4, tohvemembarad hetﬁ@%@hﬂd@@l Wthh angl  or
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hal o, membered heteroaryl or 4- to 7-membered heterocyclyl ring may be further optionally
substituted by one or more groups independently selected from halo, hydroxyl, carboxyl,
30 Cqgalkyl, Cq.galkoxy, trifluoroCq_galkyl, trifluoroCq_4alkoxy, -S(O)nR6, heteroaryl,

heterocyclyl, or aryl);

RS represents C1.galkyl, Cq.galkoxy, trifluoroCq.galkyl, aryl, heteroaryl or heterocyclyl,
wherein the Cq.galkyl, Cq.galkoxy, trifluoroCq_galkyl, aryl, heteroaryl or heterocyclyl

35 groups may be optionally substituted by one or more groups independently selected
from halo, hydroxyl, carboxyl, Cq_galkyl, Cq_galkoxy, trifluoroCq._4alkyl, trifluoroC1.

4alkoxy, -S(O)nR6, heteroaryl, heterocyclyl, aryl or -NR3R4;

R6 represents C1-galkyl, C1q-gcycloalkyl, trifluoroCq_galkyl, aryl, heteroaryl, or
40  heterocyclyl wherein the Cq._galkyl, Cq1-gcycloalkyl, trifluoroCq_galkyl, aryl, heteroaryl,
or heterocyclyl groups may be optionally substituted by one or more groups
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hydr oxyl , carboxyl, Cil-6al kyl, Cil-6al koxy, trifluorod -4al kyl,

trifluorod -4al koxy, - S(OnR6, heteroaryl, heterocyclyl, aryl or -NR3R4,
15 or R7 wodokBer4sget her with the interconnecting atonsPCo/cHzeosdRYy are
attached forma 4- to 7-nmenbered heterocyclyl ring which ring may
additionally contain one or nore heteroatons independently selected from
0, Sor N, and wherein the heterocyclyl ring may be further optionally
ﬁugstl tlut @ritichb¥ndumgly Orsefeater] gfraupshald)ldehydruiyht lcgrbmayle c Cadgiybm Chagbleoxy,

ydr oxy r r
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-NR3R4; Rera¥d L0 i ndependently represent H, Cl-6al kyl, Cl-6cycl oal kyl,
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(wherein the Cl-4al kyl, Ci1-4al koxy, aryI het er oaryl or heterocyclyl gr oups
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sel ect ed f4 don Thmkemberduy Heterodyclylcamd akich, rir@l réal &dditjonatly @ahtirinxgne or more
L (ra |t r; Ir ggr gﬁ%’té@é%bﬁ%’m&édefnhéﬂf%s Iezﬂé’d K@%Y%%é‘? &(@széémgf{g%ééﬁc% ?CM f’%ﬁ
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C1- 6akkox\5(O) 4R, Ineterodtyk, hdiatdeytlyl, tiryi mm&séi 4al koxy, -S(OnR6, heteroaryl,

het erocyclyl, aryl or -NR3R4); 5 R12 represents Cl 6al kyl , Cl1- 60yc| oal kyl ,

aryl, heterocychﬁ/1 or heteroaryl each of whic be option
subst i t ut & Q indenapdentyr @ar@enhﬂeﬁemwt I(%/l-s‘é'lc@@{kéb anrlofrﬁtﬁr&r%cly' or

hydr oxyl, He@érbérxryr/vhe@h ﬁﬁl @yIGalkﬂl{'ﬁaédyolmalkylt aiyl, IhEIemQ/elﬂaereroaryl group
trifluoroCl-4al

g ¢ et()ayoaérr heteroc e R4, |
o S e A e N

addi ti onald®)cRfthateroamk , aryl, rmRéR4 raehermmycrwmpmudaryemdemurey vithl @ galklylf rom
0, Sor N, and wherein the heterocyclyl ring may be further optionally
substituted by one, or nore groups independently selected from 15 hal o,
hydr oxyl , @ 10 ,Gngeﬁmrwth theintgapiseling Nratpmide mbich-taey &iplattached form

trifluoroGlsda &memberePhEdrddpyl dnet £rioa-ybmbbeidenaeneyal ringrtictoring MagR4;
30 additionally contain 1 or 2 heteroatoms independently selected from O, S or N; and
wherein the 5- or 6-membered heteroaryl or 4- to 7-membered heterocyclyl ring may be
further optionally substituted by one or more groups selected from Cq_galkyl, Cq.
4alkoxy, trifluoroC4._4alkyl, trifluoroCq_galkoxy, -NR3R4, hydroxyl, aryl, heteroaryl or
heterocyclyl (wherein the Cq_galkyl, Cq.4alkoxy, aryl, heteroaryl or heterocyclyl groups

35 on the 5- or 6-membered heteroaryl or 4- to 7-membered heterocyclyl ring may be
further optionally substituted by one or more groups independently selected from halo,
hydroxyl, carboxyl, Cq.galkyl, Cq.galkoxy, trifluoroC4._4alkyl, trifluoroCq_galkoxy,

-S(0),R8, heteroaryl, heterocyclyl, aryl or -NR3R4);




n represents 0, 1 or 2; 20 and mrepresents 1 or 2. In one aspect of the
invention there is provided at | east one chemcal entity conprising a
conpound Wb 26mwasmdea (| A) and physi ol ogi cal | y accept abl e pd&rdB2a45/006®7

t hereof, wherein the conpound of Forrmula (1A) is a conpound of Formula (I)
which is other than a 25 conpound selected fromList 1: List 1

(3R 6R)-3-(2, 3-di hydro-1

H-i nden- 2pl) - Qp(a m@t%m@gxbwl ﬁloﬁgnypkhb%tﬂﬂéb) 8y highd - & Fnore groups

Eil- Ipﬁ(rjgﬁl ge 9?3255? @" 05?){}% %y irp Cg%ﬂxylr gar%arl'lyll) 1(ﬁ@lf<j)xy2trgluoroc1_

pi per azi ngdikon &iflubdiR, 16, ko&y(&(e)rm%hdremalyl heterocyclyl, aryl or -NR3R#4);

H i nden- 2-yl ) -6-(2- et yI propyl)-1-[2-(4-pyridinyl)ethyl]-2,5-

pi per azi nedi one (3R, 6R)-3-(2, 3-di hydro-1

H- i ndeh- 2-yl ) - 6- (2- met hyl propyl ) - 1- (4- pyri di nyl nethyl )-2,5- 35

pi per azi nGRi‘iZCXl&ﬁreséﬂlR aIByl( 21_%c¢¢IbalkVI OarSzI heterocyclyl or heteroaryl each of which
H i nden- 2- é HEY ; hal
t et rahydr(z¥ opopa ne a%l?nat{;f ednéom alo,
(3R 6R) - 3 o§y di 16a oxy, tr| uorb 14al lioroC 14a1koxy, -

H-i nden- Za(b) matemtrtmyhaemyd:lyl; éw{@@mwl uor onet hyl ) - 3-

pyri di ﬁyl ] metrhyl }-2, 5 pi perazi nedi one; 40 (3R 6R)-3-(2,3-di hydro-1

H i ndé 2y|) 1[2 1-nethyl -1 Himdazol -2-yl)ethyl]-6-(2-

met hyl pr oy R 2n8-Ripegetheneih meentescometztmat@eﬁﬁwhm’mwe@@ﬁdwb‘ew

(3R 6R) - 34 %, %‘ﬂhﬁhﬁﬁe@e&hé{erd&aw |2ng/{/v}1rcﬁ rng- rﬁ?jt agdifeegily| dontain one or more
(g{;'&(?f gW Eeqéﬁélnﬁ nﬁ&?&fhﬁt _ c} fr pFQﬁ h ﬁi’n the heterocyclyl ring
H i mi dazolm@}’ tlo a g;/ ?)q é¥ endanty) r§Jecila’ed from
(3R, 6/ - 3-hete, gropgydpg_ngy C1 6alky, 1-galkoxy, trlfluo 0C1.4alkyl, tri uoro 1-4alkoxy, -

H-i nden- 2-g(D); F@Gq%terir@érﬂyhaémyb%l-é grNR3R#et hyl sul fonyl ) phenyl ] -
et hyl } -2, 5-pi pera2| nedi one; [ (3R 6R) 3-(2,3-di hydro-1

H i nden- 2 yl)-6-(2-nethyl propyl) 2 5-di oxo- 1-

pi per azi nyi feptesghisgh ey 2) net hanesul fonam de; (3R 6R)-3-(2,3-di hydro-1
H-inden-2-yl)-6-(2-methyl propyl)-1-[(1-methyl-1 H pyrazol-4- 10

yl) e 5- ione; (3R 6R)-3-(2,3-dihydro-1

H i nd ﬂ 2%%2’ é‘gp(rgser?gstlh g'ropyl ) - 1- {[ 4- ( 4- nor phol i nyl net hyl ) -

phenyl ] net hyl } - 2, 5- pi perazi nedi one; (3R, 6R)-3-(2, 3-di hydro-1

H i nden- 2-lxlohe as()ébt wetha)hyentipy therd i fravided hiylbagtidneatheamaall ebtity comprising a
yl ) met hyl ]céygnp? ﬁ& Q)‘FrF%ﬁhlﬁ‘IEd(!/ﬁ d I%/Slolo callg acceptable derlvatlves thereof, wherein

ety 6.0 SRR (o E5yryiBaTal i Ao SR e oBY 0 Y

net hyl ] -6

H-i n)(;é]ﬁ- 2-opim)pound (Se_le@teﬂﬁflomluﬂ-byr azol -4-yl)net hyl ] -6-(2-

met hyl propyl ) - 2, 5- pi per azi nedi one;
List1
(3R,6R)-3-~(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-[2-(2-pyridinyl)ethyl]-2,5-
piperazinedione;

30  (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-[2-(4-nitrophenyl)ethyl]-2,5-
piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-[2-(4-pyridinyl)ethyl]-2,5-
piperazinedione
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-(4-pyridinylmethyl)-2,5-

35  piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-[2-(5,6,7,8-
tetrahydroimidazo[1,5-a]pyridin-1-yl)ethyl]-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-{[6-(trifluoromethyl)-3-
pyridinyljmethyl}-2,5-piperazinedione;

40  (3R,6R)-3~(2,3-dihydro-1H-inden-2-yl)-1-[2-(1-methyl-1H-imidazol-2-yl)ethyl]-6-(2-
methylpropyl)-2,5-piperazinedione;



(3R 6R)-3-(2, 3-di hydro-1 Hinden-2-yl)-6-(2-nethylpropyl)-1 -{[1

-methyl -5-(trifluoronethyl)- 20 1 H pyrazol-4-yl] nethyl}-2, 5-pi perazi

ned i one;wWO2R)d@iRy463- ( 2, 3- di hydro-1 PCT/GB2005/005007

H i nden-2-yl)-1-({4-[ (di met hyl am no) net hyl ] phenyl } met hyl ) -6-(1- et hyl
propyl)-2, 5- pi perazi nedi one;

(3R, 6R) - 1 {[3,5-bis(trifluoronethyl)phenyl]nmethyl}-3-(2,3-di hydro-1

H i nden- L .

(3R oR F% %/lquf(é?, cfﬁ%;@)‘!( éﬂéf@{-{]ﬁ 56465(2%&1%{/@%96‘4 {PR&-pytRlinyl)phenyl]

H i nden- ZUSW) ? erﬂﬂ”?ul fonyI ) phenyl ] - nethyl } -2, 5- pi per azi nedi one,
(3R, 6R) - 3(3&63)—&1(&)’3dj1myd10 -1H-inden-2-yl)-1- [2 -(1-methyl-1H-imidazol-5-yl)ethyl]-6-(2-

H i nden- 2méltf)y1 o[[,3(|)’32 gqjiﬂggfgg,h@mi@ nmet hyl ] - 6- phenyl - 2, 5- pi per azi nedi one; and
(3R 6

1 ndoh- Mg IS <?é%§*<z AR B BB AT T e

nmet hyl ] - 69%1 |pe o€ 5-pi perazinedione. In an alternative

enbodi nenN—(Gf{Zt[(ﬁR Slﬁyé-r(ﬂ BmlhytirceﬂH—lmcEnﬁl-WWdédneihyID@aSIﬂ -2dndioxdrémi cal  entity

sel ected fj,8 yﬁgﬂmpw %e{ﬁgﬁégu]@né,ﬁhe 6 WO 2006/ 067462 PCT/ GB2005/ 005007

B (-R1 I
der| vativé 6?&?%%%%\% &A%%%Zﬁfﬁ%a@dﬁ%hol Po%g@a\ WW%%&EFH%EEZ epresents a
Cl4al kyI eMléfng'ihMﬂr@ %Bipﬁ@ﬁtﬁ‘leﬂ@ngubstl tuted by one or nore Cl-4al kyl 10
groups; t (BR,6RME-(B 3rdtipydes-eAtisden-2yNG-(2-hethylpropyhi1efs(4-moephplinydmethgtier oar y|
group cont,ai HE:( |62?I’ &J}ﬁker oat ons i ndependently selected fromO, S
or N, where r ongl/ tituted
by one or (#‘5 5 %@ﬁgp "Eﬁi Wrgyxﬁe(zqﬁeﬁ%ﬁ'a@&éﬂgiﬁﬁﬁ%?}é’ tgté QF?
C1- 6¢cycl oalygthyl]-215-pigktaginedionesecycl oal koxy, Cl-6al koxy, aryl, aral kyI
het er gy cl3rk 6RISL( QBQﬂﬁydro 1HIRGSrL2-9DYICH(Y-Ethyk Qn@tmaaﬁwrazoiswnﬁm]ea @yclyl

or S(q%‘?ﬁﬁﬂr N b ( QZIR cféMl%Ch may be optionally substituted by one or
nor e groups ec

f hal boxyl
Cl 6al kyl (BRERBAH éxq;hycfrs»ﬂﬁr'n%%ay DR i bmensieass s o nrs,
het er oarylmetmmpmpwtgﬁmlperaznyédlmethe group -NR3R4); 20 or R1 may
addi ti Onak%é/é( 6R5.3L QM%M@HHM&EQ%@@ he®gokbpyhal m-meN%BAktriﬂnbmthyl)-

trlflz%o 4al k trlfl% %Rlcarboxyl
5t

1 S(CONML 2; R2 represens
C3- 7a| kyl (3@§R7-3d?&®63’4(911"6ﬂd%8ﬂ9’r1 (H-HeimeshylomineimathyRhenyipete)-6-(s
optionall btwwyl}msqﬁbd@aznmmom more groups selected from Cl4al kyl or C3-7
cycl oal ky Bfklg iR ?Wﬁﬂéﬁyﬂrﬁ@fh?l?%f@ Fhingeko AR, Kkdbn-2-y1)-6-(1-
Cl- 6cycl o gi eter odca/

h)Xprop)% -piperazinedione;

25  (3R,6R)-6-cyclopropyl-3-(2,3-dihydro-1H-inden-2-yl)-1-{[2-(methylsulfonyl)phenyl]-
methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(3-methylphenyl)methyl]-6-pheny}-2,5-
piperazinedione; and
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(2-{[3-(dimethylamino)propyl]sulfinyl}phenyl)-

30  methyl]-6-(1-ethylpropyl)-2,5-piperazinedione.

In an alternative embodiment of the invention there is provided at least one chemical
entity selected from a compound of Formula (A):



het eroaryl wherein the Cl-6al kyl, Cl-6cycloal kyl, aryl, heterocyclyl or

het eroaryl groups may be further optionally substituted by one or nore
groups i meperdemnicky sel ected from 30 hal o, hydroxyl, cachamszbys/0iedal kyl ,
Cl- 6al koxy, trifluoroCl-4al kyl, trifluoroCl-4al koxy, - S(OnR6, heteroaryl,
het erocyclyl, aryl or the group -NR3aR4a; 7 WD 2006/ 067462

PCT/ GB2005/ 005007 or R3 and R4, together with the interconnecting NNatomto

which they are attached form a 5- or 6-nenberetk\heteroaryl or heterocyclyl
of 2

ring, which ring may additionally contain 1 t eroat ons i ndependently
selected fromO, S or N, and wherein the 5- menbered heteroaryl ring

may be further optionally suted by(9ne S pre groups 5 selected from
Cl- 4al kyl, Ci1-4al koxy, tri fI I kyljj trifil uoroCl-4al koxy, -NR3aR4a,
hydr oxyl, aryl, heteroaryl he! A (yxhér ein the Cl1-4al kyl,

Cl- 4al koxy, aryl, het eroaryl or | groups on the 5- or

6- menbered heteroaryl ring may be fur
nore groups i ndependently selected from
Cl- 6al kyl, Cl-6al koxy, trifluoroCl-4alkyll] trifluoroCl-4al koxy, -S(O) nR6,
10 heteroaryl, heterocycyl, aryl or the oup -NR3aR4a); R3a and Rda

i ndependently represent H, Cl-6al kyl, Cl-6cycloal kyl, aryl, heterocyclyl or
het er oaryl wherein the Cl-6al kyl, Cl1- 63%%? oal kyl, aryl, heterocyclyl or

het eroaryl groups may be further opti |1y substituted by one or nore
groups i ndependently selected from 15 hal o, hydroxyl, carboxyl, C1-6alkyl,
Cl1- 6al BOX)endtplhyéiblugibal(yla%ebﬂalble,ddriwbﬁdea,ogeﬂlé;]sdﬂ\wltémar}d prodiBige)ingRéof, het er oar yl ,
het erocyclyl, or aryl; or R3a and R4a, together with the interconnecting
N-atomto WhIQh they are attached forma 5- or 6-nenbered heteroaryl or
het er ocycM®%fng, which ring may additionally 20 contain 1 or 2

het er oat ons i ndependently selected fromO, S or N, and wherein the 5- or

6- menber edh hepreserds A Crigqalkyleme group mpttihmllyot’pntistihuaid by sanesoil more dpyaligie or
nore g ou%io eI ected from Cl1-4al kyl, Cl1-4al koxy, trifluoroCl-4alkyl,
triflu WA koxy, -NR3aR4a, hydroxyl, aryl, heteroaryl or heterocyclyl
(wherein the Cil-4al kyl, Cl-4al koxy, aryl, heteroaryl or heterocyclyl
groups on thédend B epredentsndaoad-, betatiacld aryl aghetasoaind groupt tantaidisg @peiaonal |y

?,;3?2, ;(ty :Jt %q%rg?hgﬁoé)gsatemsw%egggu ssenéafé@mﬁmdr elxrfrlsﬁ\hwgbmgés ra%ﬂ%fbhﬁét@roaryl
trifl ¥QGSUbS Feg/g'\; gou c’hI ange
rrelpre nt énqi? ?E%%&I roé%lcf(b Eﬁy %b@%%% f:roa@r Ak Ig%yar

or 30 hetasyloarpbtyly |hetam>/r:bfl etetea %ﬁtwpyclxblilmlt%wyl -$6@)ﬁh%t9m§myl6>a| kyI
aryl, het eB@)rnhéteﬁtrarylf(eéaf ot whickImgy b@@ﬁtumymbﬁtﬂnﬂem‘:@d bne suhwie grdaupd Iby
one oOr [ | Yy
 oal ky1 Qi BRI rle ?ﬁ*’%ﬁ (FROHP IR QYRAREY, *“f%gf
het er oar yI4,a|NthtréPU@t!3ﬁ:1yhalk@2Wy’rS(@t)nR élegar@wl he{rERICY 3BYIRE th%ﬁ'f%'@eNR
Cl-6abkyl ., 16% 08l A % bageﬂg%mgaeg%lmdamn me ;E)OaNFQBRAformtro

9
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one or nnrm?;;@gﬁss(ongeﬁenﬂi@btJNRﬁsl(e);ﬁlebQfrom hal o, hydr oxyI car boxyl ,
Cl- 6al kyl , Ci-6al koxy, trifluorod - 4alkyl, trifl uor oC1- 4al koxy, -S(0O nR6,
heteroaryl het erocycyl, aryl or the Eroup - NR3R4

R2 represents C3- 7alkyl Ca.7 cycloalkyl or phenyl, each of which may be further

25  optionally substituted by one or more groups selected from Cq_galkyl or C3.7 cycloalkyl;

ptionally substituted by one or
o Hfydroxyl, carboxyl,

R3 and R4 independently represent H, Cq.galkyl, Cq_gcycloalkyl, aryl, heterocyclyl or
heteroaryl wherein the Cq.galkyl, Cq.gcycloalkyl, aryl, heterocyclyl or heteroaryl groups

may be further optionally substituted by one or more groups independently selected from
30 halo, hydroxyl, carboxyl, C1.galkyl, C1-galkoxy, trifluoroCq_galkyl, trifluoroC_galkoxy, -

S(O)nR6, heteroaryl, heterocyclyl, aryl or the group —-NR3aR4a;



40 8 WD 2006/ 067462 PCT/ GB2005/ 005007 R7 represents H or Cl-4al kyl
(optionally substituted one or nore groups independently selected from by
hal o, hydwoxyés/oseeeboxyl , Cl-6al kyl, Cl-6al koxy, trifl uecoGB2dedoydo;
trifluoroCl-4al koxy, -S(OnR6, heteroaryl, heterocycyl, aryl or the group
-NR3R4); 5 R8 represents Cl-6al kyl, Cil-6cycloal kyl, aryl, heterocyclyl or
heteroaryl each of which may be optionally substituted by one or nore

groups i n%epi@rgﬁrp{), %o@h%‘%g‘p hEﬁHt@ci&f\thtm NSRS whlEﬁE% attbendrokn| -
Cl-6al k , | 'ug t h |,
et or 00y 6 5~ CLBYTSGPOTEA Fefie %as' o o TSI vy i?ﬁ%&y AN T he’
i nt er connecta hgteeaadm'es tlmﬁaphn@ﬂﬂvma}ecmce framt Qe fe@r f'\braﬁdathte"bl’fhEG5rr@ﬁ1§er ed
het er ocy Clnydmbdra® netersdiyiMindOmaRYbeddehdri sptishally substitaied HNEn®br MdFE groups

het s Ol deRERdaT OJP %151 g&.ke@bfﬁ.ﬂgargcaabw Rhrid rﬂéﬁ%wﬁ Jagsazaxycl yl
i ndependefipX¥e| a8t é@w%ﬁﬂ Oﬁan eroRy &‘(‘&ere'%aﬁﬁo%%a %wﬁt‘}gxy’ aryl,

Eét g?'ogfx?hetérgétlrg'rdg%%cﬂ:@li Ydoups bh |tFﬁé 5.08r@ rheddereddnsteroar/brify b Bﬁ,furtherent I
repr esen%/ opfi or@ily éé{ﬁ%(ﬁlﬁed E? Oég onn ?grq%bgﬂ%ef)yg%ﬁﬁé S§§C@quﬁmalb g%}f Y
wher ei n twerte%yisapk»ﬁa Kyie1 CaesAMQ ki UoraPyma' M'et ’ 9%?1;/43 Yhe

groupmﬂmhe&%érylr hBRFocoBYyI] drlthve ?M)bﬁt-mﬁaﬂéa y one or nore groups
i ndependenty selected from 20 ha hydr oxyl, carboxyl, Cl-6alkyl,

Cl1- 6al koxy 3 trifl oroCl dal kyl , trifl uoroCl- 4a| ko?% S&@Q nRG, hetﬁroaryl
het er ocycyiod aiidyR¥3 inderendandyi FErragentlt. Cureaty! £nti6 k@”‘y{ ¢ PRIPrOGYEH A he
i nter conneeterozgyl\h/laerenm me Ghgalkyit ﬁq%cwlmll@ﬂ taglh betefanyntyl ar I&te@a%gmwber ed

heteroaryl & B §odd AndRY A b Mmyc rEc?éJ‘firR
or' 2 et el e Bl ORI ARl R e <

or nore gr&omg%ﬁ mtacargldhéiemuyﬂ&l- dadrigly| , Cl- 4al koxy, trifl uoroCI 4al kyl ,
trifluorod -4al koxy, -NR3R4, hydroxyl, aryl, heteroaryl or heter ocycl yI

(wherein the Cl-4al kyl , Cl1-4al koxy, aryI heteroarg29 or heterocycl 3&5
groups on artRP%BandR8. insether avithrbe dntgesopneqting J-aiop twhishtthey ampa 8nal | y

substi t ut ggrmby BNer 6maemibered rheﬂmeanyhdepeﬁedmyblylynmgalvetmbhedmgrmay Iaddmonally
hydr oxyl , fﬁ? fq’)&’b’he j%%ﬁde lé@PéQS’eedtfl'fdrrﬁ bUSI RN ahdhvihérein the 5- or
i et er

trifl | h
iR O Giertra e Son G e A her%a? aﬁ&%ﬁﬁé’ﬁé&ﬁ?@/.(}?ﬁO&ﬁ%%t%%ggr PP
mor e grouwlecw ﬁrwmébem@lb)ﬂ,tw.@&p&bt tiueioS 4241vb, TP Giegalkona riBY

Cl- 6al kyl , hydioxgel éﬁ'9l><yhetérbaify| ! h&bmcﬂdﬂllkwherélhl ﬂwaO)ﬁQﬁlkyﬂaCK koxy,Sé@) nR6,
het er oaryl , heteroclk ryl or t(qﬂ g %%h 006/31 fr@h
PCT/ GB20051eiRy880/7or ieigropyahil giups on a‘P%F‘e”@fr f‘é?rc?&!'yk ng may,he further

het er @5y cloptionallytseibstitated \py amecih nsfre @riuph mdmenmﬂmsie@tedlfrqm balpshydrenybd by

one or NDIREHQLPE idHlepe lkakys etrifiabred | f 42ty hadifuoroGhy galiesyyl, , -S()ERXY |
Cl- 6al kyl , Cl aI kox tr:I?]Ieﬁéegyod 4al kyl , " Z{I’I fl uor oCl1- 4al koxy, - S(O nR6

heteroaryl heteraart @@S%%ycyaq)wry r the group -NR3R4; 5

RO represents H, Cq_galkyl, Cq.galkoxy, trifluoroCq_galkyl, aryl, heteroaryl or
30  heterocyclyl, wherein the Cq_galkyl, C4.galkoxy, trifluoroCq_galkyl, aryl, heteroaryl or

heterocyclyl groups may be optionally substituted by one or more groups independently
selected from halo, hydroxyl, carboxyl, Cq_galkyl, C1q.galkoxy, trifluoroCq_galkyl,

trifluoroC1_galkoxy, -S(O)nRG, heteroaryl, heterocycyl, aryl or the group -NR3R4;

35 RO represents H, Cq.galkyl, Cq-gcycloalkyl, trifluoroCq_galkyl, aryl, heteroaryl, or
heterocyclyl wherein the Cq.galkyl, Cq1.gcycloalkyl, trifluoroCq_galkyl, aryl, heteroaryl,

or heterocyclyl groups may be optionally substituted by one or more groups
independently selected from halo, hydroxyl, carboxyl, C1.galkyl, C1-galkoxy, trifluoroC.

galkyl, trifluoroC_galkoxy, -S(O)nR6, heteroaryl, heterocycyl, aryl or the group -NR3R4;
40



or R11 and R12 together with the interconnecting atons to which they are
attached form a 5- or 6-nenbered heterocyclyl ring which ring may

addi ti onavbyowawt42n one or nore heteroatons i ndependerChnGEedsawsed from
0, Sor N, and wherein the heterocyclyl ring nmay be further optionally
substituted by one or nore groups independently selected from 10 hal o,
hydr oxyl , carboxyl, Cl-6al kyl, Cl-6al koxy, trifluoroCl-4al kyl,

t rN'R; 'Rzor ORI H‘ééh%éa Hbor%@ AP ,(oﬁi%hﬁll)l)@b\éhtutétﬁé@ @ltermvé gr@§¥ lind@behdgntigr ou P
- ;onr sents, 0, , r epnesERt s r 2. on ec
of the i m?gﬁg egnﬁ?ﬂ‘e% ri'aio’p'ﬁ%os?)%dé%r? &&éggﬂ'%#@ﬁcgéﬁaﬂ;g?y’e W%@%tﬂ%@?gi ng
a conpoundfiuofoGnaibey, (O),R* hetirgaryb hetgramtylyarsicardpe giolup -NBPRG 3t | ves

t hereof, wherein the conpound of Formula (A') is a conpound of Formula (A)

ot  mot. & FRITP-EB oo SR ot RUEaa - B oreB| & el Bin Sag B0RhEhS

St er eoi sonedy Ioe bptiarally eulgstitutéd by onayr caomé groupsriedependently sedgoterbfromndabar bon
at ons) . T(hi?dﬁolaglll vd:aib@kyl,st(ﬁr_%ﬁormt;@alkc(xﬁnariﬂdmo@q_aagcwd Eifla@beﬁﬁﬂlhbkﬁ,) -and
m xt ur es re i uded within. the sco . 25 the present

i nventi on. (Qﬁlﬁﬁggeéﬂ?ry?ﬁ@tgmoy%, ag{/]lso(g e gere '@ﬁgﬁ?’ndi Vi dualo i soners of the
conpounds represented by Fornmula (1) or Formula (A) as mixtures with

I someng tREREOLNG kB YU g&?ﬂﬂE’chQﬁnté‘E‘&Bﬁq&hﬁﬁ SlonfeRtiigh e A URAARE form a
Likew se, Jt is understood that . conpounds of Fo | a or Formula (A
i ot 50T GGG Ee: NP GIIROK IS WPkt T2y ST, obrn-50%, B ahorke

t hese ar e hetesoatoms|indragndentlyi seladed Eeoa SPr Nnaenpwdeesit heteoogyalykbing B8y The
conmpounds wef furenMabtorially sObsti@eayaortebr Wite &jrours indepsridentip sefectddefrghoups
Rl or R2 1) thabrxyid cBddki, Y cakyHic gHIkdxi tauomLCf i, sefidcro®4 Y hlkoxy, -
physi ol ogi cal lﬁ’ acceBt able aci c?s or bases ang reherence to conpounds of
For mulld (15O & befr Yk pgterpayeylyaryls hegioyRelRsBch salts. Terns and
Definitions As used herein, the terns "physiol ogically acceptable
derivativesg el i ept I i MET

phar maceutt ¢4 [ SARdE A RepleseREACE 2, df»—%g@‘ég‘k‘?%@f{ggj;@’?}’% o,
car bamat e,hetgroay| whereins Biey&q-2ky!, QJeﬁPyﬁloﬁq%ldla[}g,h FroLys RS ogy! #RHRul a
(1) or Formay Be fufther BHidRBINQDI IR BY Gid @irherd dreugsindérpidphiBdelddecR@abl e

of praoyi di FIX§IC chdboRyl, ERHalEE (3 Yaalkoxg O TRALIRE 19fallly®  tAllcRo€] aRbxy;ar nul a
(A, 2? anHég)étri(yég/e X?m::t abgl | teQ%fg@V\D12%)%6l)g674623P _L;acgz)OOS/ 0051))613 )c()}lr:
resi due t HEPdR°: Netespaiyh BateHIPHRMLRTRS TP sANREB abl e derivatives are

salts and solvates. As used herein, the term "prodrug" neans a conpound

which is conuertedqgv.thin th , NoJR) LS, ] :
intoits é’éﬁg\e/%ane%r mt?%% erﬁ’%@ t@ml?%g%fn%%%ug%{\l sé{o'%éﬁg}rﬁ L‘%‘?Ié%f %%aﬂtt{s?/%h%c@grgt abl e
prodrugs & 2 eaemhemed hetgroapy gubeierogyelyingaviich Hng may seid(iigaallyscagiia
Del i vasy Sys2 éeteroatoins ihdepehdetity del€bt&d fisymnss wm IGeand syheszinl then 5- Euviir d B.
Roche, ed. ne/Bhoel\isrbBiyErifh el SeStulRebMtonBRS @R ituEiERY 6A8 oPhatr8ReIpsi cal
v ime e ri a urthe n st bR o I !
Q;SOCI atl Osrcleleac?ed ﬁgrrng&q&alk@[ eéf‘_z;alr%g)%,?’ trﬁﬂtopo(ﬂf_zle\{ﬁ%}l,C{}iflacr)r%d1 P4Caﬂ{09(9,r _el\tuggkzt}er ern
hydroxyl, aryl, heteroaryl or heterocyclyl (wherein the Cq_galkyl, Cq_galkoxy, aryl,
heteroaryl or heterocyclyl groups on the 5- or 6-membered heteroaryl ring may be further
30  optionally substituted by one or more groups independently selected from halo, hydroxyl,
carboxyl, Cq.galkyl, Cq.galkoxy, trifluoroCq_galkyl, trifluoroCq.4alkoxy, -S(O)nRG,

heteroaryl, heterocycyl, aryl or the group -NR3R4);

R11 represents H or Cq_galkyl (optionally substituted by one or more groups
35 independently selected from halo, hydroxyl, carboxyl, C1_galkyl, C1_galkoxy, trifluoroC4.

4alkyl, trifluoroCq_4alkoxy, -S(O)nRG, heteroaryl, heterocycyl, aryl or the group -NR3R4);



10 reference. Esters may be active in their own right and /or be
hydr ol ysabl e under in vivo conditions in the human body. Suitable

phar macewocaddog7aecept abl e i n vivo hydrol ysabl e ester pgrmBsovasdoade

t hose which break down readily in the human body to | eave the parent acid
or its salt. Exanples of such esters include al kyl and 1-(acetyl oxy)ethyl
esters. 15 As used herein, the term"alkyl" refers to straight or branched

hydr ocar bg2gagﬂee§qts e é}kJ“ @? P&y@oa‘ﬁg@cargl ﬁ&emwaﬂrorq{et&e{a@mea@i S Bhich-or

exanpl e, nmean al ght “or branched g contai ni ng at | east
1, and at mayse @otloaaummsam%by ERRADIMOES grQUPs éﬂdl@P endly gelegtaderaan falo,

i ncl ude, bmroayle qachoi nfCedlieyb, Crresalispiy. dfProCnhaglkydpyiriflugioGrugikoxh- - 20
pentyl, 6, INrRBRH-1, 1-di met hyl propyl . As
used her el K@% hé%ﬁ%ﬁ%“ (e):i(o)%/?cﬁf e%ﬂ{eodw&%ltr\# ai ght or branched al koxy
group Scontaining the specified nunber of carbon atons. For exanpl e,

Cl. 6al koxyr Rééraﬁd R1 2Stbg@them|tmthebntamha@buag letorys tgrwhiph teyteré attachedtfoineast

1, and atg @meﬁﬂeF&f] gﬁ?cl vI%rh ﬁl@ﬁlrﬁﬁ Ry aé&h&i@ﬂ Bt 6k B?F‘rﬁiré‘

e, eSS ye SiopB Y Seaelsc ., S @a%g'n%&jﬁﬁf %?;/ or

hexyl oxy. may hesfodhéremsionallytsubstityiech byaineydr erase Q&wpél
group16 ef @ele, hydraxylj carhoxybrC13elkir &negadwxg.arifiveroed-4aiuk dr(tfwomﬁn -hallseys - gr oup

cont ai nin d o) tNﬁmﬁ4Exanples of such groups
|nclude ng¥?91 gg&ﬁgﬁglgﬁg&gﬁédgﬁgQﬁi &D%Q used 'herein, the term

"aral kyl" as a group or a part of a group refers to an alkyl group as
herei n dehiggds¥fts oh1eppt ai ns the indicated nunber of carbon atons, the

al kyl group 35 being substituted with an aryl group as herein deflned As
used herein, the term"cycloal kyl" as a group or a part of a group refers
to a $atuead ayrerEsaentsc! BY@r ocar bon group of 3 to 7 carbon atoms. Exanpl es
of such groups include cyclopropyl, cyclobutyl, cyclopentyl, cycl ohexyl

apg uCyg lr Ohﬁ'egé/ lasr%cPHPt‘ﬁe IMnﬁgn H}r%?éi ltsgf?g\ﬁdéb attlé&ttoﬂé Eheial @rﬁlt%&élﬁﬁb‘smgﬁé a
Ovel bal ky oot pe FafIataD e Srybabays arERAE8 oS el uiltein o
used her eithe compounsd of FREMWA) isra raMBownsk et Sotnaula | (G Mhid iscather thad a

brom ne orcohpdimeseleded frogdlister &5 Inereinbefoteedafinédr yl " refers to refers to a
cyclic conmpound made up of one or 5 nore benzene rings and includes phenyl,

ht hyl , ph th d whi ch o] t |1
oo sheneotend s on i scei a5t Sl G T i
hydr oxyl , tiey ey gontaidloneadrkpore agym@iticosasbon aiomsmofr beindividua) ISterQQ*$an€H§r od -
4al koxy, -(&f4AtiBRRrs &R GibSRedmertedrRl MIRIUeéy b, thesey bredincludéBiithin e dsopesitd
herei 23I t Qﬁe hﬁé’s?htt #\%@foﬂa% Pe%eﬁt iAVEHEBR HisoPodRld t}‘%fmalvg[lglule ﬁ‘n@ifseéfsthéo an

optionally s ar ona one to et er oat

sel ect ed fPBROUNGS BPEFFENSI tlyh':eor ?rc"ocg'gb'[?p Aé%ﬁt"ﬁ'ixw 8*?1@0”1% here hr ee

5- or 6- rnmmitéctedneconjmyat efdrabreehtise dare i ingestedi tlikextisd, elass lmderstmﬁg thedvi ng

a conj ugatgfhoBlind SCESBISUFbEFbrmula (A) may exist in tautomeric forms other than that
shown in the Formula and these are also included within the scope of the present

30 invention.

The compounds of Formula (I) or Formula (A) wherein at least one of the groups Ry or

R, contains a basic or acidic grouping may form salts with physiologically acceptable

acids or bases and reference to compounds of Formula () or Formula (A) herein
35 includes such salts.

Terms and Definitions
As used herein, the terms “physiologically acceptable derivative” or “pharmaceutically
acceptable derivative”, mean any pharmaceutically acceptable salt, solvate, or prodrug
40 e.g. ester or carbamate, or salt or solvate of such a prodrug, of a compound of Formula
() or Formula (A), which upon administration to the recipient is capable of providing
(directly or indirectly) a compound of Formula (I) or Formula (A), or an active metabolite
10



Het eroaryl groups may be substituted by one or nore groups independently
sel ected 15 from hal o, oxo, hydroxyl, carboxyl, Cl-6al kyl, Cl-6al koxy,
trifluorowb-24da@ldeéyde2 trifluorod - 4al koxy, -S(O nR6, het ecoarB2h)s/005007

het erocyclyl, aryl or -NR3R4. Exanples of such 5- nmenbered heteroaryl
groups include furanyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl,

t hi azolyl, imdazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl, triazolyl or

tetrazoly Qc%pltgm@%aét S&kl bad akove.
Exanpl es ([3 ?%Qd&@%ef%@%@?g%ﬁ?%ﬂgﬁ%sﬁl ncl ude p)rlll‘l ﬁ?,%yrl dazi nyl ,

pyri ni di n§?Y@8%B$razi nyl and triazinyl and these heterocycl es may be
substituted as descri bed above. Exanples of fused heteroaryl groups,

i ncl ude bﬁ%s@ﬁd@lahy{he tean zpiodruas yhearisnal ebimpourichiaichl iy lconbertetowiizioltyd |,
napht r'géggéls ryﬂtcr%;.s if WP 'ay'mtaﬂgé R CoRRt BEORALY | mdli RstroRRY be

substitute yC yI
as a grouph BW%eHB‘Fac”yo?C‘%pb"gfﬁJﬁr? sar? o‘?eéﬁ %‘Sﬂﬁ‘ o-lﬁaPIf%V'CEhﬁQ? ut %F -
7- menber e@rodsaguasiNeseloDeliyart Swﬁtemssﬁoluﬁéwécﬂmzé\& Bc Sympasitoaberias. @ﬂ@wfb
cont ai ni ”Ed@/@ﬂi BORbEHY, eBEBMEddrSiBR Satietifbrig O¥siyn, AmefdarbPharieiceuteycl vl

roups nm r S t 30
?romphal 0)5‘359(%51 'Oﬁ %'?%Hg ?8arﬁar gggs 1%? 2’ PL rwg&? %sgrgt\éd fierBfh 89
triflUodrocfewary Ste’ﬁrm%{ b ABYe '”4‘3?'k6‘9(9 righ 739) PRES Y, bleyynder in vivo

het erocyc Icyrhdltlcmsyh the hurhiR3 Bddy. Bridatgé cpbamﬁacﬁummﬂjoecmtamtmwmymwws@ﬁ@up s

i ncl ude p)é%tre? ‘rcg)é@% ln(BMdié %selvw&h bké’é‘kdcﬁﬁm réa)dlg(m fRedRaRan %baylto 126 hhef
whi ch na b b
he'tgrocyilpefengé%ﬂs 15 Setadeanyengt oo pais THOOE kv Aae o eRE Sty

pi peri di ngbtersach of which may be 35 substituted as descri bed above. An
exanpke of 7-nmenbered heterocyclyl groups includes honopi perazine

(hexahydr ?‘u ggkde]dnﬂ?r%'irfiztﬁg't@ it “}S'k%l” rEf%][éi%“srtr‘a ﬂ} of hﬁ'aﬁc‘ﬂea‘ hyd?@éa%&ﬂéﬁélﬁé

i ncl udes

ero I e Z0opi pe i,N
benzopi perc82ieing, t "@aé?fg/ ieydv\ﬂ‘?reh rPra ?JBOQL%@P tulf%rd )[‘fé]?@g E?’l’ Fa&% M2 40
As used hetraight ort irenchedralkys qwalntngt%deast &1 andsattroos) f saibontatems wEkamplpe
nfilﬂed Sub%F l‘élkwrats Wed Herdis iridudenbst argwbt unmte/a tJEHELHE eﬂj 'GE';%%E/'% gﬂgggrg nbgl ng
allo unl e or
t he \gg@i d&ﬁgéﬁ&%e&xlugpgﬁyﬁ S%PFO?%% &%endgr??ﬁgtﬂﬁﬁeop S that where nore than
one substituent is selected froma nunber of possible substituents, those
subst i t uemiss usey hebesint the sane “akoxdf frefarerto . a Sstriight carnmpemabied ca‘ikCtXMegrprJESent
i Eventl Ontcgﬁ‘bé ke Eé&lffegrrmn‘?éeraé"fq{a%omﬁ%n@e F@IdgkdmﬁéeC%blldﬁ(y&neans ah
phar naceu e
phat ey St B Rbe ek s T ol o %‘*aﬁ%%@é@%%ﬁwé to
For muRa (EXPWGSF@?'MNO&Y”(% upeg hpeeipinsfusier bt éR?eFOtﬂﬁ@t opaethores sthey base
or free agiréhdxgcapdp-2-oy¢hbaky,s but2eaoxy, g2-emtieylprepabty t P-roethgiptopkd-biyty t o
t he nol eCLbleﬁto&E%Fﬁ ij?ci litating 10 formulation into a dosage form
Accor di ngl e Invention is further directed to pharnaceutically
acceptabl e salts of the conpounds according to Fornmula (I) or Fornmula (A).
As used hdyseiged hemeint taerternp felkyienss @siacaiouy oaedwst eftd arosigireters toed dpeartas

sal t s 3phatpragindl Raturated hydrocarbon linker group containing the indicated number of carbon
atoms. Examples of such groups include methylene, ethylene and the like.

As used herein, the term "aralkyl" as a group or a part of a group refers to an alkyl group
as herein defined which contains the indicated number of carbon atoms, the alkyl group
35  being substituted with an aryl group as herein defined.

As used herein, the term “cycloalkyl” as a group or a part of a group refers to a saturated
cyclic hydrocarbon group of 3 to 7 carbon atoms. Examples of such groups include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl groups.

40
As used herein, the term "cycloalkyloxy" as a group or a part of a group refers to an
-O-cycloalkyl group wherein cycloalkyl is as herein defined.
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15 the desired biological activity of the subject conmpound and exhi bit

m ni mal undesired toxicological effects. For a review on suitable salts
see Ber gewetoo@la674b2 Pharm Sci., 1977, 66, 1-19. The t @CmWGB2005/005007
"pharmaceutically acceptable salts" includes both pharnaceutically
acceptabl e acid addition salts and pharmaceutically acceptabl e base
addition salts. These pharmaceutically acceptable salts may be prepared in
situ during the final 20 isolation and purlflcatlon of the compound, or by
separately reactin id or frqﬁ base

for m wi t hAg uses haiist s g’“ I!Imalggﬁrﬁ or ng &er @Zﬁugrme ‘th’”gﬁcqrow P Gitate

fromsol ution and be coI | ected by f||trat| on or may be recovered by
evapor at i ag (@kd therei,ah¥ &tin "aAA" RigBas Fﬁ@@ublac@chyccaﬁp@mdaﬂnbee apiofioadadirti on

| |
b R e iR
suI furic, oswhicAnmay bﬁlQF’F'PEa Y& i Y 0%, 0F | r% gr Se‘ epéﬁ‘?i Z?ﬁ?
acrylic, fremmhglo, oo, ‘P’FVB‘P)@/Jey deﬁaﬂké" GneaORk el OrOQJt-‘ﬁl 8'5’6:[1yr| c,

pr opi oni ¢, o kRRLE®),REI Rdtédant, Metcrbdyelyl, lang of NR¥RAdel i ¢, benzoi c,
0- acet oxybenzoi c, Hloroben20|c 30 net hyl benzoi c, d|n|troben20|c

hydr oxybenzoi c, nethoxyben20|c sallcyllc glutamaic, stearic, ascorbic,
pal m 10 c, Asl wed, hgginthe terpatimterparylll amiacgrobpuari & pagl thargrcu;asepfal’St focan p-
tholjlrjgnezgh ﬁ’cSHa‘H sQSé’cE@c@@%\%rﬁéh’cg gﬁérglépg%f)r?gﬁﬁﬁg'bﬁ@% four ﬁbf@?@@mbfs@l@c@d f?om)

X u al epe -
a% nobgnz 2@ i éﬁ%lar%r%até R F?rg 'n'nﬁea'i%otiglg g%@% gné(;l ére@ ?Hérht‘é’%bﬁ? P
aci d), optCDlﬁJIOIQEPtB? or fusgd rings withzaleass @nwng havipg ageeniugatadgpiralect f§8|%fﬁfn to
give the swidrowyi groups msubé Isybstitateatsdodenr nexagpupsbindepeysicatlyl salattedn and
filtragi oﬂronﬁhézbadsxmmmbmabdryomO@pgalbweoqggad(oaytdnﬂuamcmbkyl tffluarayopound

of formul a e or
hydr ochl oﬁ?&@ky’h%gpgﬁ%%”b‘% erogiyf. fl?ﬁt%ro%(f nFyé\toé '\W pﬁfathCh 5
hydrogen phastdrad eheter@umlgwm;fs inohldeafiganyinliisiesy, bwramt eoxaaolgt, aseazolyl,

Lrit] uor ogeel i cimidasel g&i%eyl PORRID mh.aégzélw%%@i of tdfBbigI aldiresat e

| act at e, benzoat e, esu

p- ol
benzenesulhletﬁﬁ%t‘fy@esnﬁlaﬁa\% st FW’H%ﬁjeas qﬁ?&'ﬁ%"éﬁ a%BYl%t eEXxampplsh¢ aBéﬂ%@}Bﬁ’F nat e
(e.g.22- rmafsEnodrsl groess | ifcude eyrldyl*reml'miaelgull. wiyemidinyl, maxAny| 2&Bb tripginyk 2nd
ECT / @2?051/1&-{%59@%rod§/bl@§nﬁéw RO @Rbstitutedt 84 urRestddPRBOVE:, Esshplesnsit fused
exanoat e | S r

hydr ochl Oﬂeﬁe %ré(ll é}g&gﬁ f{l%%dderﬁ%@ﬂ%%io ofbe%nhéfupgn& r?]%gll |H§3Kf§/ rByiﬂ"i))@al}(g%yl(:aI |y
accept abl dapabyri¢iadi Pﬁeaﬁ'ng'anwne'aw' pad mﬂsﬁélft?ﬁaw grUPE Nk %sﬁn%g‘ﬁﬁ @Ad of

fornul a (ldeswilicd aboseli t abl e i norganic or organic base (e.g. ammpni a,
triethylam ne, ethanolan ne, triethanolam ne, choI ine, arginine, lysine or

Fo gt ve ¢ e SRERSRR, che, bR AR #05.G0e B o8P o7 8. SRH8 TeBER) SR,
crystalli wtlmﬁilyaﬁdb?ntitutw ast oe. 7F'ﬁ9mhﬁr@éut$9(§lé(ﬁte)¢ 0&0@%’&@'%@%%@@ §)§H“Ps
i ncl ude amvawCumoﬁa@rbathmhg onel tohfour Jeteroatoaseselectad | froh Y, OO0asdlS.s of
o 'Ogr Y. $fh . tﬁé& bérsnbamﬂea ddé%%bﬁé%r@hﬁ)&ﬂﬁéb&m%mlﬁ%élected
thylt3gm ﬂao'}ﬂ H? y? '%B(yliso r I’lﬁiﬁ]a gl %J z:mne éét“%ﬁ%ﬁ@%am ne,
et hanol am4ﬁé§oxy,r1$|6@ zhlmen@ryl hetewv@weam oary dEé@rnalﬁmoéﬁrrn@mbered
cycl ohexyl g B8 RN igEehBube ByabithRAByRetidityIN fhidazolinyl, imidazolidinyl, each of
which may be substituted as described above. Examples of 6-membered heterocyclyl
groups include pyranyl, morpholino, thiomorpholino, piperidinyl, each of which may be
35 substituted as described above. An example of 7-membered heterocyclyl groups
includes homopiperazine (hexahydro-1H-1,4-diazepin-1-yl).  In addition, the term
"heterocyclyl" includes fused heterocyclyl groups, for example benzopiperidinyl,
benzopiperazinyl, each of which may be substituted as described above.

40 As used herein, the term “substituted” refers to substitution with the named substituent or
substituents, multiple degrees of substitution being allowed unless otherwise stated.
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sui t abl e pharmaceutically acceptabl e base salts include pharnmaceutically
acceptable 15 netal salts, for exanple pharnaceutically acceptable

al kal i - meweal2o@vosadozal i ne-earth-nmetal salts such as hydiroxigBes¢s/osmbonat es
and bi carbonates of sodium potassium |ithium calcium nmagnesium

alum nium and zinc; in particular pharmaceutically acceptable netal salts
of one or nore carboxylic acid noieties that may be present in the conpound

g;l thr ”}“O‘;Fof tHe Q\foéé:ég{)&(:gw;t%logﬁ) mt;yezt@rrﬁl“iﬁaépélﬁénﬂ’}haﬁé%elﬂéi waéﬂﬁym@@q?aafg ahke f

, . n Ios 0
conpounds P RN i ORFE A i lbe? B Epeeidh syPRTEE Osd 3fsutBn® ikl
i nvent i onbedbe Fa@eiondéERtanbn i ncl udes within its scope all possible
S]E oi chi olmet ric and non-stoichionetric forns of the salts of the conpounds
of For I e ' - SPlpeat e t of
var i able ar6, exriagiEoth B8 Bhsbept WehBhf m3P 2P tnd T o Budol BB B8, 0
o For mul 2TWGretke Sanaiaepuisay Sceriln splofobedoh ol Sobodnenticn
sol vent s ftie invértiopu pharsecetticalieataeptabld saitsrai yheneampaings fageerdingtte Forraula
3/; ?L?gl C?KI)%@}F‘OYM&M @ nidyespretdned dvsn %%p@(ftilvé l:ll';e‘eahisé i Gleeedtic bedrtksude

, € ol _and. e cldy : Y sed.ii. s wat

v SRR A0 el i O BB 9! ARcBb P oBiyinnt o
the i AQentoraniatione e e tosadssormeH areprdipgly ciprci/ention dsoHesr 95%%%&’[9 A
r epr esent phéhBacautiCHiy @ddptable salts ofrthé eomasipretstaccardingpodoemuls (TR Formulane
aspect of (M]e invention the ring B represents phenyl, pyridyl, pyrimdinyl,
qui nol i nyl” “or pyrazolyl. In another aspect the ring B represents phenyl,
pyridyl, pyrimdinyl or 40 pyrazolyl. In a further asPect, the ri ngg B
represent sASpmﬁymeremthmjeﬂnd'e%@meQﬂqa@r AcEeRtaie seltoeers, i pRltsalbgk Eataing ne
ring Bsi SRJ’;I@@Td'bQiF@I bwlo@gastlbt%]\ﬁtyeﬁ thy s:)lm'ectommpmlrﬂ' argl exiplsit mimimah ahtexsired
aspect, ERUSa KRt EFbR SR ElitanReL L6 seE HerguiGh- Sdnkith. sl 1682 koxy,
aryl, ar a?ﬁcﬁ te ocy,pﬁ et er oar bﬁﬂiﬁao .af - whi ch be opt.l gnal |
Subst i tut & By 1bn Mo T egPETIAC ey AGERLaIE RElS, Tadhaks Bl PRB Gy ,
Cl1- 6al ky| ,acGapteblekaciy ,addiiparsaiiy cand pharmgoghtically -agrepiable brseRadgitign salts.
tadd} |t i onalﬁrﬁésémnamg@@mégw byc@%m@t@dsfmayn dealpeapabecd ioXxeytl, durinREfe4 finali t r o,

ri roGl- . r c = - arific
(0 ity %ﬁi&%@&%bd-_%@%gﬁéﬁ%?&- fdg E)%%par?@ﬁgogti Sﬁ'gil S pRned oy
groups MRCOBPOREY Thils fisgaschaklies Paseiqry Win £ yitpble kaseigr ac é?%%&ﬁ‘(%w, f or
exanpl e phtreaszaitl may pleemitatedformbolutiomand be coljsictesiney filiyatinnbartmaybe tedoyerede or

nor e groups, el/%b,r&@g,pgpﬂg%i\,gnt_sel ected from Cl-6al koxy or -NR3R4); or Rl may
addi tional I'y be 1ndependently selected from-NR3R4, -CONR3R4, -S(O) nRe6,

-NR7COR8 or - S(O n\NROR10. In one aspect of the invention R2 represents
C3- 5al2Ry| A dtharmagasicalye accsptables aptd gdfiiign saitscathibenfarmpd ey readlieay of a
opti onal | yeompasihil ofifestulay(l)GitiRalskijdble inoegagiiciorn drganiotaald (suctbas hypdrobroanition
atons in Hhéfard%ﬁlogiﬁo%lﬂijr?c, b& fitaRRD ﬁitr@?goh%sph&icon&cém?cﬁnaréfc,tr%ré@}»f@iéié,on R3
and R4 in ac‘?ﬁig, f%rr]rtrﬂc}lacr:eﬁpc,r r?ysd(?g)gyacHétic?%ﬁer%/llakc.)ékic, b%inric, isobutyric, propionic, fumaric,
citric, tartaric, lactic, mandelic, benzoic, o0-acetoxybenzoic, chlorobenzoic,
30 methylbenzoic, dinitrobenzoic, hydroxybenzoic, methoxybenzoic salicylic, glutamaic,
stearic, ascorbic, palmitic, oleic, pyruvic, pamoic, malonic, lauric, glutaric aspartic, p-
toluenesulfonic, benzenesulfonic, methanesulfonic, ethanesulfonic, 2-
hydroxyethanesulfonic,  naphthalenesulfonic  (e.g.  2-naphthalenesulfonic),  p-
aminobenzenesulfonic (i.e. sulfanilic), hexanoic, heptanoic, or phthalic acid), optionally in
35  asuitable solvent such as an organic solvent, to give the salt which is usually isolated for
example by crystallisation and filtration. A pharmaceutically acceptable acid addition salt
of a compound of formula (I) can comprise or be for example a hydrobromide,
hydrochloride, hydroiodide, sulfate, bisulfate, nitrate, phosphate, hydrogen phosphate,
succinate, maleate, malate, formate, acetate, trifluoroacetate, saccharate, propionate,
40 fumarate, citrate, tartrate, lactate, benzoate, salicylate, glutamate, aspartate, p-
toluenesulfonate, benzenesulfonate, methanesulfonate, ethanesulfonate,

naphthalenesulfonate (e.g. 2- naphthalenesulfonate), methanesulphonic,
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6cycl oal kyl, heterocyclyl or heteroaryl wherein the Cl-6alkyl,

Cl- 6¢cycl oal kyl, heterocyclyl 20 or heteroaryl groups may be further

opt i onal lwyo=udsatsi4eat ed by one or nore groups i ndependentCy/GBeb@otsw7f r om
hydr oxyl, Cl-6al kyl, Cl-6al koxy, C -3al koxyd -6al kyl, heterocyclyl, aryl
or -NR3aR4a; or R3 and R4, together with the interconnecting NNatom to

whi ch they are attached forma 5- or 6-nenbered heterocyclyl ring, which

ring nay <8 “k%' %#@ @.]stn oHorf, s%tMa@éB@ﬁ%oh@ eNASAL ihceaingsi ed
or or c’%ﬂ"%

fromO, In razi t he
5- or 6- nﬂ?ﬁS%l'se%onfg? Far“iqﬁ'égroﬁ@?” Sqlﬁrqfﬁbercotf?ﬁ Hﬁlo\p@eé “r?gf?'? ‘ut ed
by Cl-4al kyl, (wherein the Cl-4al kyl group may be further optionally

substitut ed hymw&u@éaum@egraawpsaseﬁ@aamamautl yars deefir@dd f hyo meadtion esfogycl y!

a1 Ry Sui éﬁp?‘@""‘%%ﬂfsﬁiﬁ?aﬁ(” Wﬁhaé’@“'%’%é Wﬁgmg%t%aﬁﬁpéﬁe?%' Fﬁ@gélently

sel ect ed ﬁrﬁiiﬁbﬂ%mﬁycﬁt mipg, Srgthanol %‘F'“Z’N AliRga, argmlqgs 4|
wi th the iopti@ralipimacuitaide Bblsemtrauch as\ani argam@eqivmteweglvams{e@dmﬂan Baltor

ﬁ trrenbe{e et B Re%M ¥blakddbr e%tﬁmgféftﬁ y BYsta¥ationdghd fllﬂaﬁér{YPﬁQﬂﬂﬁa’iﬂeUtldaII?lr 2
et eroat ons | cted from 0 0 |ne
or pi peraZtfd Qgﬁgﬁ S%\ﬁ@b%fr}?ﬁ{d oy '% aﬂ%r@gr%&l [h Srgaﬁ Iad%glegllﬁa[’&)ng
furthdp opaitsmé|prlma§utﬁﬁmﬂ@ﬁ%cﬁrﬁyte@wam@qs ingiud "ﬁﬂ @H@%@p@'ﬂ'ﬂeﬁf a&OH@t'C

i nvention aRB@esalaubmﬁ diamdiaps, rathelrityldsoxy eilkyeEsengs, Iduon a€mdbylayine, éthylaaire, her

S?;%eggzgg og) Pé ndepg QrHFn'e}’ r&%%ml% 6@t otardine VOt AGBL RS 2

ts .C kox
whi ch 1 s GIUPERRN M Ongﬁ?‘?%PEaamnmyﬁ'Oh' A e P
exanpl e NI‘SBIZ@blﬁmhﬁHUWWécalm peaeptiiblee basqmsglés; m'W@ @lﬂarmace@tiqaﬂu r?éyeptabie

anot hgs asRastsaits, fbﬁéi&ﬁ}ﬁétpﬁaﬁﬂa&ahdgn Yiccdptabile arkehmaair alalitdrearttpuraidl i on
R6 represenps . ﬁhy glu Yhax oIe% éérg&ﬁeﬁgsl aﬁ&lbl%lrbd?{até%e&% %tas Clhthi%f'n] whi ch

may be optiona e urps |n ect ed
T om G- 64RIGHM. BI0RR DX FETIHHIN A HBE R PYRT Bhar ﬁzﬁaﬁwﬁ
NMVe2, nor phethi saits opopeoi mhoreecanboxylipacid maisties that nemoenpresenipe te cmmound

repr esent g Edrnd@b iy br Fdfhdig(Qne aspect of the invention R7 represents H or
Cl- 4al,kyl . In one aspect of the invention R38 represents Cl-6al kyl or

het erg ycI or heteroaryl each of which may be opti onaIIy substltut ed by
one or hgrr pepehamassbiicain acgeriable saly fof redﬁ*i“@.? exalips Myt be N8 for15 | n
one as peCtexaifnptehm thevisolatiom oREompduriisOof théejpeentont land rarpriecieded within the

Cl- 6al kyl g o%@&ﬂﬁ%qwén%nor het eroaryl each of which is optionally
substi t ut 8 y one or nore groups independently selected from hydroxyl,

carboxyl, Cl-6al kyl, aryl -NR3R4 or heterocyclyl optionally substitut ed by
Cl- 6al2Ry| , Therinvemtian inclres withiyeitsnegopaiall trossieleisiiehiemaiiie and g igiehiameiict o

whi ch thewor@rﬁsﬁofdhé aaihast the@Esmgoumds obFoeiuld (jrenber ed het erocyclyl ring which
ring may additionally contain 1 or 2 heteroatons independently selected

wher el h LH hed ol I RERERNAIE. BB rbBFENpIoL T ARls ST oPpRgformed
opt i onal | yysaisalutet(in toig ibwentios, aeompausdgf Egrmulséll) @cFemnula (A)ora Salt thereof)
30 and a solvent. Such solvents for the purpose of the invention may not interfere with the
biological activity of the solute. Examples of suitable solvents include water, ethanol and

acetic acid. Most preferably the solvent used is water and the solvate may also be

referred to as a hydrate.

35 In one aspect of the invention A represents CH,, CH(CH3) or CH,CH,. In another
aspect, A represents CH, or CH(CH3). In a further aspect, A represents CH,.

In one aspect of the invention the ring B represents phenyl, pyridyl, pyrimidinyl, quinolinyl

or pyrazolyl. In another aspect the ring B represents phenyl, pyridyl, pyrimidinyl or
40  pyrazolyl. In a further aspect, the ring B represents phenyl.
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from Cl-4al kyl, or -NR3R4, (wherein the Cl-4al kyl group may be further
optionally 25 substituted by Cl-6al koxy). In another aspect R9 and R10 both
repr esentwQHMBge/wr46®9 and R10, together with the mtercammﬂmzmrﬁg)obdmatomto
which they are attached forma norpholine, piperidine,' pi'p&Fazine or -
pyrrolidine ring. In one aspect of the invention R11 represents H or

Cl-4al kyl . I n another aspect of the 30 invention Rl2 represents Cl-6al kyl.

\IAE. ghfg[]te hﬁ;orr%%)s%e&t Eﬁlelnﬁdﬂé .Blasnéremﬁfshsét.tutfea fbytdhe c%rlﬂrwgewcga Hrﬂn%cﬁﬁé}gﬁ to
ring may )alt%scﬁ’ef; 3% Igf%}’pgorﬁ?%u |8§8pe31rdeW"§"§§{ grgﬂﬁ (rsﬂs'ﬁg%}ﬁ]e Al yWR}l

sel ect ed faralkyl) hetsranycliX, hatetbanyie(esich of dnichehey be oplighallyisugstitategd by dnerdrher
ﬁplt i onal LlymomJ@@Upé indedefdently aelertenoiram diyortopg, anenhde?‘elky)xﬁ?ﬁrbﬁflyﬂ ,rom
al o, r ox X uor o

Cr ] ugt oci Ei?[}t“?% ) HResi il bp oo SRt santion reiidle iy

In one asp¥BPRSf nitiee t”fh@é?m -oifkyh, friflypesansalkaxy, camoxy, oﬁ@ e t-CORY,

i nvent i on densesmr@oas -S@)IRIEOD 66 4R ST (2005 Uo7 aeaeetnew

f ﬁ%ﬂ , h
sepect o et PG oM e RO ol i SO
6R). 5 |t pywatdlylbeeaohdef sitierd ridnatbet bptigraty esubsiitnieein by oones wremsrealdroups

combi ngy | Oﬂéef%ndéﬁlgﬁ%egcféfd TfrBﬁH d n QIEB OBr ‘NRSR4di Bg F@“'%é@' 3 ,tg)ggweryeent
C

and preferre escrib bove. éd?g‘l dne asp %
entities uledmﬁndenﬂy[ Hi?'ﬁfﬂt@sefmml nNB orr 1ch%@e)n OR%a%t -one

chem cal gj)g}mgﬁ‘ RMormula (1) selected fromthe group conS| sting of: 10
(3R, 6R) - 3- di hydro-1

Hinden-2-yl)-6-(1-ethyl propyl)-21-[2(hydroxynet hyl ) benzyl]-

pi per azi neinZrfz-abipectesf theeinvghticd-R? (Ges<hily) €3-5aRy3 ot RAyrdpreserits C3_scycloalkyl

(Hs'R ng%% 2- ‘?’}')’% Qr&alcylhb@g@wer RIpRBAIY - sibstittted OB Tl o allyR GrFéIR Ythé TBBNMLMBENG0at €;

H-i nden- 2- wryoreaf@mserﬂﬁwlﬁr@myw Js-befween 8 gad By | oxy) phenyl ] net hyl }- 15
2, 5- pi perazi nedi one; (3R 6R)-3-(2,3-di hydro-1

H- i nden- 2- y ) e%é 5@}5{90 é,gdg.ytto}q 8[ ﬁmﬁa’ép%H&émiy)ﬂéBFé%)éhﬂ H2 G galkyl, C1.

e 0t s Conplih gt ooy

2, 5- pigger agi RedreHng; gr30p£ Iy6 B - 3rthér, dptibriayyrsubdtituted by one or more groups
H- i nden- 2- pdpdmbhthe tseldcrico R +\3,'dl{o|5<921 (ccrpgéikylom pAIRERY, | OR5AKbYC1-galkyl,

2, 5-pi era2|ned|one 3R

i nden 2o GRoEeuEN g DRSSP at 7 SUEL I AdsHh N e fypreomnesting N-atom
pi per azi neti whieh ti{eyRaré RAittaghgd{Bmck by dr 6-ndembered heterocyclyl ring, which ring may
H-i nden- 2 é{ a. cﬁmﬁ <Bhia @r&pxlwetéroétbﬁrs( hﬂéﬁédd@ﬁmélébﬁb}imw)l S @SN (for

rrHeIt Eél era2| nﬁ(?j@rgpg% j}ﬁﬁﬁ (21& |ﬁ tg i mber dEetgrocyclyl ring
pi per azi ne ﬁ’gf ail [s%/‘ % %5' ﬁt}% ﬂ%? 4 Ik&l ld‘?813¥ be
H i nden- 2- mlrtheﬁo@ﬁermlltnyémmsw;dd) by, cﬁwe or more groups lndependently selected from

heterocyclyl or aryl). In another aspect R3 and R4 independently represent H or Cq.

4alkyl which is optionally substituted by one or more groups independently selected from

30  hydroxyl, Cioalkyl or -NR33R4a, or R3 and R4, together with the interconnecting N-atom
to which they are attached form a 5- or 6-membered heterocyclyl ring, which ring may
additionally contain 1 or 2 heteroatoms independently selected from O, S or N (for

example morpholine or piperazine); and wherein the 5- or 6-membered heterocyclyl ring
may be further optionally substituted by Cq_galkyl.

35
In one aspect of the invention R32 and R4@ independently represent H or C1-galkyl. In

another aspect R32 and R4 independently represent C1-galkyl.
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pi per azi nedi one; 30 (3R 6R)-3-(2, 3-di hydro-1

H i nden-2-yl)-6-(1-ethyl propyl)-1-[(4-fluorophenyl)nethyl]-2, 5-

pi per azi nEdi20008167463R, 6R) - 1- [ ( 2- chl or ophenyl ) net hyl ] - 3- ( 2c3+aH2hgsds0
Hinden-2-yl)-6-(1-ethyl propyl)-2,5- piperazinedione;

(3R 6R)-3-(2, 3-di hydro-1

H i nden-2-yl)-6-(1-ethyl propyl)-1-{[3-(4-norpholinyl methyl)- 35

phenyl ] met;fgnb- a?s %ctpéfﬂﬁ FREREH ROE mgregém&% A xw)rr@n i(s r%’%? LipYibstitdted

H i nden- 2-y ethy propyl)-1- |Iﬂ%
net hyl }- 2 vairp Wémzh retisaliey. (BRNRIRB-(for, exanmms di e& morpho ine, piperidine,

H i nden- 2- %é%r?gné&E&r%ﬁh%?pm'a)no%e{%g‘pécijp‘f&%’ég*@ @23 (2. 3-di hydr o- 1

phenyl ] net | perazi nedi one formate;

Hi nden-2-yl)-1-[(2- di met am no) et hyl ] oxy} phenyl ) net hyl ]- 6-(1-et hyl
or opyl §- 2 l)énzaﬁﬁél[oge%q{ﬂému(ammon R epiEsat (et é@ﬁ#@ém?@@%b%d%ﬂerocy(dyl Y

(3R, 6R) - 3- fd A" Ray be o naIIy bstityted by one or more groups independently
EI-;DQESQI- ﬁ%‘%}t&d tll et(%y aq‘@’?p ,10-?'33.3 0 % @ilkfﬁr %g{é?gég’dyrr%tr h?(lg:;% I5or example

H i nden- 2-Niigs, %drﬁh@hbyﬁlpérﬁm)é or-pipdradné). o anphenydpeoeRb yddreshints Cqsalkyl.
pi per azi nedi one; 5 (3R, 6R)-3-(2, 3-di hydr o- 1

et hy 1D 515 oBp PP %%ﬂéﬁyr?%%eég ahleatib b & ongpme ! ) pheny! -

Hinden-2-yl)-6-(1-ethyl propyl)-1- {[4 (trifl uoromethyl ) phenyl ] -
met hyl } - 2, 1h-opeReb é@tldﬂﬁfblﬁV@tlo(\ Resentc L3 éllk v hétedoc cIyI or heteroaryl each

Hind 2- l-eth t I t h
e 2 ncrz?we epépriogaﬁ%a é%@k(oe%org%‘e’r%"%‘%ap y%af feAdenty selected
H- i nden- 2-fdrp Og-dalkybtdryNBPBHy| ) - 1- ({3 [(trifluoronethyl)oxy]-
phenyl}nethyl) 2, 5- pi perazi nedi one;

I(—E:?ngen % I[gn%? aglﬂgc reT‘IP3 L | OX%’M})’P‘)G'Q% %Fr%% Pmeaﬁbg'rg%sggﬁﬁ* C1-palkyl,
(I—E):QngeRZ] % Heteroby I‘bh'h@fe%d?ﬂréélbh @Whlbh]ls 3pﬁcﬂwafﬂy gubstalited by one or more groups
(3R 6R) . 3. M!}époe%géﬁtﬁéé&l@{ﬁB% %y ?%P%{-ﬂf@%?ﬁ% R3R4 9 heteragyaly)
met hyl ) -2 @tmpalb'esmnhumil Wn@q -6EBH, eRR and R d@smlmrcywm the mterconnectlng N-
i nd " 2% g'\nfh?chzth%'é ?‘r l g&f;@ rjg)a;Pl'é ﬁﬂ%%%%ﬂér&gfcﬁw%é wh%ﬂ ring

2, 5- plpera2|ne I.one;
H- i nden- 2-%pYy agdifiqnally HF?PE‘Fb "G[r?"’lto'ﬂ?? IndensRdeRflyeteifpiqd 5o O, S or N (for

pi per azi nezkaowpis n(dBﬂ)dilR? ﬁp@ﬁlrﬁi di hipdrazing); and wherein the 5-, 6- or 7-membered

H; l)ndfn g Wétéroéy&ly(l ng rﬁéy’@é Wr{he'? -opHEhAy b ttBieR Wy orfer brlmoft §Xups selected

(s o178 EEndl IFCR) g e Ryvels g2 ey rer optonaly

H i nd&s- 2- s,ub)stﬂﬁte(dlby 64 alkopy)o pinl gnothes -aspearR ane @ 18rtmth represent CHs, or R®
and R10, together with the interconnecting N-atom to which they are attached form a
morpholine, piperidine, piperazine or pyrrolidine ring.

In one aspect of the invention R11 represents H or Cq-4alkyl. In another aspect of the
30  invention R12 represents Cq-galkyl. In a further aspect R11 and R12 together with the

interconnecting atoms to which they are attached form a 5- or 6-membered heterocyclyl
ring which ring may additionally contain one or more heteroatoms independently
selected from O, S or N, and wherein the heterocyclyl ring may be further optionally
substituted by one or more groups independently selected from halo, hydroxyl, carboxyl,
35 Cq.galkyl, Cq_galkoxy, trifluoroCq_galkyl, trifluoroC1.4alkoxy, -S(O)nR6, heteroaryl,

heterocyclyl, aryl or -NR3R4.
In one aspect of the invention n represents 2.

40 In one aspect of the invention m represents 2.
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(3R 6R)-1-[(2-bronmophenyl ) et hyl ]-3-(2, 3-di hydro-1

H i nden-2-yl)-6-(1-ethyl propyl)-2,5- piperazi nedi one;

(3R, 6R) - 3W020&/mdrdsgdr o- 1 PCT/GB2005/005007
H i nden-2-yl)-6-(1-ethyl propyl)-1-{[4-(nethyl sul fonyl)phenyl]- 30
met hyl } - 2, 5- pi perazi nedi one; 4-{[(3R 6R)-3-(2, 3-di hydro-1

H i nden-2-yl)-6-(1-ethyl propyl)-2,5-di oxo-1-piperazinyl]-

met hyl } - N, N-di et hyl - benzenesul f onam de; (3R, 6R)-3-(2, 3-di hydro-1

; :02332, ﬁ@%pé%gsé%ggft@g @@Pén e %Jngq“ hé ﬁ%’%h VA BB Y eberntistry of the
H- i nden- 24wé phical pentmcrryﬂhpro@pval)mmer@z(r& a;5td1<arpﬂ~.rmq/ws) LY ] - 2, 5-
pi per azi nedi one; (3R 6R)-3-(2,3-di hydro-1

M ndesl n étyls?g @ Elgdé]:gt]bgé( Itrpeft Wﬂ)r)asént r(v%npérjf E&B@&Vé&rﬂﬁh&)ﬂr&s o?aépects of the

pi pera

(3R 6R) - 1iqvestion, dnduding yfigbley Fynyepiephand prefagied\arqups. dosasibed hreingbeve.
H i nden-2-yl)-6-(2- 40 net hyl propyl) -2, 5-pi perazi nedi one;

(3R 6R) - 341 Bné-adpé‘qtdchbmjcal entities useful in the present invention may be chosen from at

ot iyt 1 - 2 st PR PSR BRI P e BE YR, PR BETBY b o7

(3R 6 3- L - - 1-[2(hyd II-
i dgb} . (ﬁl-;\} 6?3%@ (b}fs‘ddi ﬁ%&o p1 rI-Iolggi/en 2- fll) -6-(1 ethylgrogyl? hl[a( Iyarzog?/methyl)benzy]

| ) pheny! ] 50 d 3R, 3-(2, 3-di hydro- 1
/) teny| S @R&mﬁ %’a‘@;‘rﬁﬁf?@%em.< oz s
yl ) met hyl pipbrézimipestiatb

(3R, 6R) - 1- (ék%Rg%' rsoahgd}?s S){;@H?ﬁ( blén)?s 612etﬁylﬁ+d§wf1§131- methyloxy)phenylimethyl}-

H- i nden- 2 é a&

(3R 6Ry- 12{‘? ipgr i”@HEBFOphenyl)met hyl1-3-(2,3-di h dro 1

H i nden 2-(§RPRI-3C(2-3dibydrodi-bipgen-2-yP- 63(1p¢tbﬂp@pvhé (Hrethylphenyl)methyl]-2,5-
(3R 6R) - 3; ;ﬁp’erézwbdwo 1

H-i nden- 2- (ék)qﬂﬁer(g £l H%A 8r1‘?-P¥1h?en oy EnPBIRIRH LM ERRBN bRerbimethyl)-

nmet hyl } ST he

(3R 6R)- 12{5{ B‘pﬁfaéﬁ‘"@(ji?é?hyl oxy) phenyl ] met hyl }-3-(2, 3-di hydro-1

H i nden- 2- (3R)6R)-3e(2 ;3 ahmrb ibt-mdgh-R-yB); & ( pethgpapyrddil 2 reethyloxy)phenyljmethyl}-
(3R 6R) - 3o

pheny! | nit%%ﬁ?f(é £ Bﬁ@ HbrRa L SRRy P MR mgtvi-2.5-
H- i nden- 2-pjterazingdidNes - di et hyl phenyl ) et hyl ] - 6- ( 1- et hyi pr opyl ) -
2, 5-pi per a(szzj4ag(rzes ditdRo 6iIR}-inde-25y8-63{ hgtelylprabyl)-1 {[3 (trifluoromethyl)phenyl]-

H-| nd |')-1- (phenyl met hyl ) - 2, 5- pi perazi nedi one;
(3R 6 rgi % AEX'}‘Q ﬂr?%t h

Hi nden

propyP |2]23")56 é@ﬂg‘}ﬂl 2’&5 ﬂﬁ%meg}yéqhenyl)methyu-z,a
(3R 6R)- 3p(;zerazmmwro 1

Hi nden- 2-gR -BRbrheR@PYEthyl[L3-{4, S-d(hydry T AeHdeyt D he )-2,5-
5 pg ;96? ﬁ%% e??boﬁem{éﬁ%%is et hydro fybithetilprepy)
(

Hindeg-2- ¥ BR)-3-(2,3- dlhgfdrg P b SRy Bopy - ¥u3£gﬁ§%" hrethy11-25-

piperazinedione;
(3R,6R)-1-[(2-chlorophenyl)methyl]-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-
piperazinedione,
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[3-(4-morpholinylmethyl)-

35  phenyllmethyl}-2,5-piperazinedione formate;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[4-(4-morpholinyl)phenyl]-
methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl}-1-{[3-(1-piperidinylmethyl)-
phenyllmethyl}-2,5-piperazinedione formate;

40  (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(2-{[2-(dimethylamino)ethylJoxy}phenyl)methyl]-
6-(1-ethylpropyl)-2,5-piperazinedione;
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met hyl } - 2, 5- pi perazi nedi one; 25 (3R, 6R)-6-cycl ohexyl -3-(2, 3-di hydro-1
H i nden-2-yl)-1-{[ 2- (net hyl sul fonyl ) phenyl ] net hyl }- 2, 5- pi per azi nedi one;
(3R 6R) - SW() @/ drdegdr o- 1 PCT/GB2005/005007
H i nden-2-yl)-6-(2-nethyl phenyl)-1-{[ 2- (et hyl sul f onyl ) phenyl ] -
met hyl } - 2, 5- pi perazi nedi one; (3R 6R)-3-(2, 3-di hydro-1
H i nden-2-yl)-6-(1-nmethyl ethyl)-1-{[2-(net hyl sul fonyl ) phenyl]- 30

I

I

?g}?h%:% g’(%'\’ Eh$§ g,élrd%"? '?[[ﬁ[ ln?in -yl) 26 (3 edh%g)/rgpyl) -1-[(2-fluorophenyl)methyl]-2,5-

H i nden- 2P{PeTaAnedfoRel net hyl sul fonyI )- phenyl ] net hyl }- 2, 5- pi per azi nedi one;
(3R, 6R) - 3{3R FB)-GHRypetiilydlo-HHindem231)y3- (1-ahylpropyly1-[(3- uorophenyl)methyl]-2,5-

i met hyl pr %}amﬁgd{dng (et hyl sul fonyl ) - phenyl ] net hyl }-2, 5- pi perazi nedi one;
35 (3R 6R

H i nde %33(_%%' rcg f'%’ pmﬁj?n -yt){64(1[e(ttt[1¥l rfo%ly éhE(ttrlflu]oPmethyl)phenyl]—

sul fonyl ] Brﬁé'fw edioneyi per azi nedi one; (3R, 6R)-3-(2, 3-di hydro-1
H-i nden- 2(344? ﬁRl%{(EB-dIWSEﬂ@yHGN%n-Z—yOfﬁe@h%thydnﬂcrbsdbrf'HWWWfqmethyl)phenyll-

met hyl } - 644 gg? 5- pi per azi nedl one; (3R 6R)-3-(2,3-dihydro-1

AR
?‘n{e[‘ﬂi{‘sﬁﬁf%hﬁ?? bi)h»ﬂa& E%%%wpﬁzg B PR Ruorometnynonyt-

(3R, 6K) - 1phemviioratayib2.4-pinasesyediens; ony | )phenyl ] met hyl }-3- (2, 3-di hydro-1

H i nden- 2-(3/R,BR§>-3 (Q;Brcﬂhym 1pm@aﬁ P-yB-E6¢1pethEp@pylnd d{BftieifludrdméadydoKis 067462
PCT/ GB2005¢ s di hydro-1

H i nden- 2 ﬁﬁ 5- et he
RS sl S TR N
H-i nden- Zej‘,hy)per)(l)fZ5{p¢p]_eraZ-lmﬂd1m19hyl et hyl )t hi o] phenyl }met hyl )-6-(1- ethyl
ro 2 L G-Gli‘;ﬂlo%lﬁl thyl ~-dihydro-1H-inden-2-yl)-6-(1-ethyl [
F3Rp%hR% 32??6523 Z[ez I H i ﬁgg%mez 3&;' ;3 (%3(1| yetrohyl p;rr]oep?yl )y)l ({[el );r%rtoﬁilll) 5-(tri
f I uor onet hy ol -4-yl hby 2| ng ?
(3R 6R) - 34 @6@)-&@%&@@@ 1H-inde 2-y|) -(1- ethylpropyl? -pyri mylme Ryl)-2,5-
H i nden- 2pjderadinddioret hyl propyl ) - 1- {[ 3- (et hyl sul fonyI )-2-
pyridi nyl ](ﬁfk%h?s}(z%éh%rsﬂmzuuaﬁéwr@ (2,2-6RRDrogyl{-2- [@ﬂéﬂw@h@n )methy
Hi ndgél2 |p i @eg‘oﬁ dpropy )-1-(2-nit robenzyl p| pera2| ne- i one;

2-{[( ro-1 Hinden-2-y
propyl ) -2 (SR 2- @hweéﬂ iRgen-2-yied- h&@%éf@f&lﬁ)ﬂ [ékl%/)dl phenylethyl]-2,5-
2-{[ (3R 6ﬁ§)pe’831(|r?edﬁor@ hydro-1 H-inden-2-yl)-6-(1-ethyl

1) -2, E odar
br ?F{ 3)R1 2 jﬁ %; ggvpg%g 66\44..%& 21PH- i¢d %ld%ﬁ?ﬁﬂﬁ%ﬁlﬁﬁﬁﬁﬁ@tﬁlﬁw R
propyl)-2 Rﬂl ' ?%l'i‘?qﬂ '~ net hyl } benzani de;
2-{[ (3R, 6F€§5R£§R)Z {&&lbisj(mﬂﬂylpxwphmélmezhw}ré (%3-gdhyeoni-inden-2-yl)-6-(1-
propyl ) - 2,hyibepR)-2 spimeaagédidid, - met hyl } - N, N-di met hyl benzam de;
2- 3R 6 r _ 6-(1- -
or g{)g/l )- %R%Ré% aﬁ?fg}op% 518n)ﬁ)nn'1_§t ﬂpg? § d}'ih/)i cf1 ﬁ&n@%{n% etr%prﬂwl) -2, 5
peri di nyl ARSFeZMHRN

(BR,6R)-3-(2, 3 dlhydro -1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[4-(methylsulfonyl)phenyl]-

30  methyl}-2,5-piperazinedione;
4-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}-N,N-dimethyl-benzenesulfonamide;
(3R,6R)-3~(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-[(4-hydroxyphenyl)methyl]-2,5-
piperazinedione;

35  (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-[(3-nitrophenyl)methyl]-2,5-
piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-[(2-nitrophenyl)methyl]-2,5-
piperazinedione;
(3R,6R)-1-({3-[(difluoromethyl)oxylphenyl}methyl)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-

40  methylpropyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-{[2-(methylsulfonyl)phenyl]-
methyl}-2,5-piperazinedione;
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(3R 6R)-3-(2, 3-di hydro-1

H i nden-2-yl)-1-[(2-{[4- (di met hyl am no) - 1- pi peri di nyl ] -

car bonyl }wbengddsmsthyl ] - 6- (1- et hyl propyl) -2, 5- pi per azi ReuiGB2805/005007
2-{[ (3R, 6R)-3-(2, 3-di hydro-1 Hinden-2-yl)-6-(1-ethyl

propyl) -2, 5- di oxo- 1- pi perazinyl ] -

met hyl } - N- (1- et hyl - 4- pi peri di nyl ) benzam de formate; 25

FZJ; E)E))(/IS? E%l;gl-‘\’g% @ 3ddi §15¢ g;—{]m!f? Q%rb' &-mbihyBrdpinettink1,2,3-thiadiazol-4-

net hyl } - Io'S\- et hyl benzani de;

2-{[ (3R GIR)R,BRQ -2; (z&wlhxcu@df-&mden aﬂéfﬁ-@ -gthylp@pyl-1df hiphenyt-dhyayyazel-4-
5- ?ihoi(o llnléﬂf ]erazmedlone

nmet ny 10 05 ] 2 5.
S U AR 8y S D b o 2
propyl ) - Zpﬁ)et'ﬁ 'q‘epl perazinyl] 30

met hyl } - N{3R.6RH1HER, Micamrm)epympqmylbaﬁz,émIMTO-zH{I[IQMJ&R)&@QOIpder o-1

?elt Rdlen @ra(zﬂqteﬁtohﬁl propyl ) -2, 5-di oxo- 1- pi per azi nyl ] .
A e

car boh§| ] pret |wp§|ngdlgnq3| per azi nedi one;
2-{[ (3R, 6IR)R3R()—2 {33mblsyldemybky)pheiwﬂn%tmm})&&-$-ﬂimdrtwy1H-lnden -2-y1)-6-(1-

propyl)-2
met hyl } - N- ar y et.h 35 di hydro-1
o TR S et RO 11
r oxyet hyl )plb@mﬂhmthxél l{lPQ@Rn@@?D% (2 3-di hydro-1 Hi nden 2-yl)-6-(1-ethyl
propyli}- 2 (3@6@)@(& 3ldipydreridzintgh-R-y1)40[(3,5-dimethylphenyl)methyl]-6-(1-ethylpropyl)-

nmet hyl } - N- F%z Ayl ) - N- et hyl benzam de; (3R, 6R) 3-(2,3-di hydro-1
H-inden-2 i ran -

o A i b s SRR PSR o0
2-{[ (3R 6I®)pe3a1nied39rda hydro-1 H-i nden 2-yl)-6-(1-ethyl

?g gmél) 2 (éRfd;R;XI iclﬂbi%%héﬁyl)m@t&yl] -3ret, Bl nlyd - - deard-gl)-6y( I -eeyimopythez, 5-
Hi ndgh 2- rg%'q "hyl propyl) [2-(1- P er azi n | car bo g

phenyl ] met Ig?ne}R)zB G DR B e 4 TR R OB DS APHNabY PhenyI-
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(3R,6R)-3-(2,3- d|hydro-1H-inden-2—y|)—6-(2-methylpropyl)-1-{[2—(methylthio)phenyl]-

30  methyl}-2,5-piperazinedione;
(3R,6R)-1-[(2,4-dichlorophenyl)methyl]-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-
2,5-piperazinedione;
(3R,6R)-1-(2-biphenylylmethyl)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-
piperazinedione;

35  (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-[2-(3-pyridinyl)ethyl]-2,5-
piperazinedione;
(3R,6R)-6-(dicyclopropylmethyl)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(3-methylphenyl)-
methyl]-2,5-piperazinedione;
(3R,6R)-1-{[3,4-bis(methyloxy)phenyllmethyl}-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-

40  methylpropyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(4-{[2-(dimethylamino)ethylJoxy}phenyl)methyl]-
6-(1-ethylpropyl)-2,5-piperazinedione;
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h t 4 di hyd
i nae ”Epg yilﬁ%t%vlﬁ?%ﬁ BERIBATS <4l beo B p%{ Syl
net hyl } - N{8R.6R)3- @&cqleyww%@ﬁ@r&%y@eﬁ (uewlpmy ﬂy({%L(aﬁﬂ%tmdﬂrﬁirml@azpl -2-
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(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-({4-[(5-methyl-1,3-thiazol-2-

30  yl)amino]phenyl}methyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-({4-[(5-methyl-1,3-thiazol-2-
yl)amino]phenyl}methyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[4-(1H-pyrazol-1-
yl)phenyllmethyl}-2,5-piperazinedione;

35 (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[4-(1H-1,2,3-triazol-1-
yl)phenyllmethyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[4-(1H-1,2,4-triazol-1-
yhphenyllmethyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-(1-ethylpropyl)-1-{[4-(2H-1,2,3-triazol-2-

40  yl)phenyllmethyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-{[2-(1 H-tetrazol-1-
yl)phenyllmethyl}-2,5-piperazinedione;
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methyl } benf?[( lggl\i @Bg]dl ydro ?H inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
40  methyl}-N-methyl-N-[2-(methyloxy)ethyl]benzamide;
4-{[(3R,6R)-3~(2,3-dihydro-1H-inden-2-yl)-6~(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}-N-[2-(dimethylamino)ethyl]-N-methylbenzamide;
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WD 2006/ 067462 PCT/ GB2005/ 005007
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IPerazipe
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2-{[(3R,6R)-3~(2,3-dihydro-1H-inden-2-yi)-6~(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}-N-methyl-N-[2-(methyloxy)ethyl]-5-(methylsulfonyl)benzamide;
N-[2-(diethylamino)ethyl]-2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-
dioxo-1-piperazinyllmethyl}-N-methyl-5-(methylsulfonyl)benzamide;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-[(4-(methylsulfonyl)-2-{[(2S)-2-
(1-pyrrolidinylmethyl)-1-pyrrolidinyl]carbonyl}phenyl)methyl]-2,5-piperazinedione;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-
piperazinyllmethyl}-N-(2-hydroxyethyl)benzenesulfonamide;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-(1-ethylpropyl)-1-({2-[(4-methylhexahydro-1H-
1,4-diazepin-1-yl)sulfonylJphenyl}methyl)-2,5-piperazinedione;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyi]-
methyl}-N-{[(2R)-1-ethyl-2-pyrrolidinylJmethyl}benzenesulfonamide;
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27 WO 2006/ 067462 PCT/ GB2005/ 005007 affinity at the human reconbi nant
oxytocin receptor in CHO cells and this may be conveniently denonstrated
usi ng t hewpnowaduee descri bed by Watt et al. Bi oorgani ®C&GHpeN 05002

Chem stry Letters, 2001 (11) ppl 301-1305. 5 The conpounds of the invention
are therefore useful in the treatnment or prevention of diseases and/or
condi tions nedi ated through the action of oxytocin. Exanples of such
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anount of n?éth |}3@5t §}§Z|ﬁ&ﬁ@fi|@a| entity conprising a conmpound of Formula

(1A or E’i@ﬂ? ﬁ@gé‘%é?/ﬁ Qﬁ?}%ﬁq& gf,’ )QB&Q%éﬁ%QE,Qﬂﬁyl)phenyl]-

phy5|olog| I n"one aSpect, the disease
or condi tlf'ﬂﬁfh)’l 25§§P%{@¥'@%ﬂ'?ﬁ%m pre-term | abour, dysnenorrhea and
endonet r i gBRSR)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2- methylpropyl)- -{[2-(methylsulfinyl)phenyl]-

30  methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-(1-ethylpropy!)-1-{[2-(1 H-pyrazol-1-yl)phenyl]-
methyl}-2,5-piperazinedione;
and physiologically acceptable derivatives thereof.

35 The ability of the compounds of Formula (I) or Formula (A) to inhibit the actions of
oxytocin may be determined using a variety of conventional procedures.

Thus, compounds of Formula (l) or Formula (A) have a high affinity for the oxytocin
receptors on the uterus of rats and humans and this may be determined using
40  conventional procedure. For example the affinity for the oxytocin receptors on the rat
uterus may be determined by the procedure of Pettibone et al, Drug Development
Research, 1993 (30) pp129-142. The compounds of the invention also exhibit high
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It will be appreciated by those skilled in the art that reference herein to
treatnent extends 5 to prophylactics as well as the treatnent of

est abl i shw0 2dicaeames or synptons. It will further be appcedebe@dosivat t he
anount of a conpound of the invention required for wuse in treatment wll
vary with the nature of the condition being treated, the route of
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Wiile it |b§n@9§é§é@ﬁ)}agﬁmag‘é)r use in therapy, a conpound of the invention
may be admniistered as the raw chemical, it is preferable to present the

active ingredient as a 25 pharnaceuti cal fornul ati on, The i nvention thus
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According to a further aspect, the invention also provides for a method for antagonising
the effects of oxytocin upon the oxytocin receptor, comprising administering to a patient
in need thereof an antagonistic amount of a at least one chemical entity comprising at

35 least one chemical entity comprising a compound of Formula (IA) or Formula (A") and
physiologically acceptable derivatives thereof.

According to another aspect, the invention also provides for a method of treating or
preventing diseases or conditions mediated through the action of oxytocin, which
40  comprises administering to a mammal in need thereof an effective amount of at least
one chemical entity comprising a compound of Formula (IA) or Formula (A) and
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at | east FWealedired dbss atayycohveniently be: preseniedfin 8 sitahpdesriovas dividedinsasi on.
40 30 WO 20RfiSEredtat dpproptBiRARRNMRS Gt exaRipiy aamb, Bxearfoesorrablesdub-dasks
Conpo?@d of E’%ﬁgl nvention 50.0ng Lactose 70.0ng 5 Mcrocrystalline

Cel | uFdse PFoYoN Cross-1inked polyvinyl pyrrolidone 8. 0ng Magnesium
Stearate 2.0ng Conpression weight 200.0ng 10 The conpound of the

I nvent i on,Compositiogst al | i ne cel |l ul ose, | actose and cross-|inked

While it is possible that, for use in therapy, a compound of the invention may be
administered as the raw chemical, it is preferable to present the active ingredient as a
25  pharmaceutical formulation.

The invention thus further provides a pharmaceutical composition comprising at least
one chemical entity comprising a compound of Formula (IA) or Formula (A') and
physiologically acceptable derivatives thereof and a pharmaceutically acceptable carrier

30 or diluent. The formulation may optionally contain other therapeutic and/or prophylactic
ingredients. The carrier(s) must be 'acceptable’ in the sense of being compatible with
the other ingredients of the formulation and not deleterious to the recipient thereof.

The compositions of the invention include those in a form especially formulated for oral,
35  buccal, parenteral, inhalation or insufflation, implant or rectal administration.

Tablets and capsules for oral administration may contain conventional excipients such
as binding agents, for example, syrup, acacia, gelatin, sorbitol, tragacanth, mucilage of
starch or polyvinylpyrrolidone; fillers, for example, lactose, sugar, microcystalline
40 cellulose, maize-starch, calcium phosphate or sorbitol; lubricants, for example,
magnesium stearate, stearic acid, talc, polyethylene glycol or silica; disintegrants, for
example, potato starch or sodium starch glycollate, or wetting agents such as sodium
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pol yvi nyl pyrrol i done are sieved through a 500 m cron sieve and blended in a
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For buccal administration the composition may take the form of tablets or lozenges
formulated in conventional manner.

The composition according to the invention may be formulated for parenteral

20 administration by injection or continuous infusion. Formulations for injection may be
presented in unit dose form in ampoules, or in multi-dose containers with an added
preservative. The compositions may take such forms as suspensions, solutions, or
emulsions in oily or aqueous vehicles, and may contain formulatory agents such as
suspending, stabilising and/or dispersing agents. Alternatively the active ingredient may

25  be in powder form for constitution with a suitable vehicle, e.g. sterile, pyrogen-free water,
before use. '

The compositions according to the invention may contain between 0.1-99% of the active
ingredient, conveniently from 30-95% for tablets and capsules and 3-50% for liquid
30  preparations.

Since the compounds of the invention are intended for use in pharmaceutical
compositions it will readily be understood that they are each preferably provided in
substantially pure form, for example at least 60% pure, more suitably at least 75% pure

35 and preferably at least 85%, especially at least 98% pure (% are on a weight for weight
basis). Impure preparations of the compounds may be used for preparing the more pure
forms used in the pharmaceutical compositions; these less pure preparations of the
compounds should contain at least 1%, more suitably at least 5% and preferably from 10
to 59% of a compound of the invention.

40
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Conpound of the invention 0.10 Witer for injections B.P. to 100.00 15
Sodi um chl ori de nay be added to adjust the tonicity of the solution and the
pH may bewoadjoustesd to that of nmaxi mum stability and/ or pCo/dBR00G05@YT €
solution of the conpound of the invention using dilute acid or alkali or
by the addition of suitable buffer salts. Solubilisers, such as
cosol vents, may al so be added to facilitate solution of the 20 conpound of
t he i nventy Nl oXi ts and nmetal chelating salts may al so be incl uded.
The sol ut it‘dé’(r‘)fp'."é c%?%ﬁ%g, made up to final volunme with water and the pH
remeasur ed! 2{efs adjusted if necessary, to provide 1 ng/m of the conpound
of Fornula (l8) or F&ompoand Af the imvastignl uti on may?b@MBackaged for injection,
for exanple by filligewos®d sealing in anpoul es,700dgs or syringes. The
anpoul gs, vials or j : eptically f4 25 (e.g. the solution
§ wﬁoprglrg%{h%)bemﬁlgeé 7d.d)r‘ﬁg |
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aseptic conditions) Q&WWGFQP&V'HM'PWNQP@W lised ¥¥M8. by heating in an
aut ocl ave usi ng one Magihesibm Steaete abl e cycl es). Theémdol uti on may be packed
under an inert atmogRAfiressidn wight ogen. 30 Prefgg@biny t he solution is
filled into anpoul es, sealed by fusion of the glass and termnally
sterilised. Further sterile fornulations are prepared in a simlar_ nmanner
cont ailfli ng 0.Td)‘ﬁ,COU!@G”%\@HtheGPYae)%tWPv"WOQW%GIEW‘?JE'}R‘PGOPCE%é IVERSIfed so as
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phar maceut i cg@uhghesccept abl e derivative thereof together 40 with a further
t herapsutic agent. 32 WO 2006/ 067462 PCT/ GB2005/ 005007 When a conpound of
the i nvention,or a SR i | ywagcept abl e deg hygti ve thereof is used
i n conbi nati orbl)u W t hR%% ecoﬁgﬂ@b\é%ggﬁi c agent 9%0!?‘/1 agai nst the sane

di sease state the &8§€SBf each conpound nay di ?é: bmpr om that when the
conpound is used alRregelatigadoPpaicht e doses wi || ByOmgadi |y appreci ated by
t hose skilled in thegéd-linkeH ﬁ&ﬂvlny@?rr&io%ﬂ@red at eglofngat t he anount of a

conmpoynd of the invention. regui or use intr nt will vary with the
naturgaof the condit %?%g'é'hng{ééaggt ed and the a e the condition of the

patient and will be GAroprassien yeight t he di screti of%%PMPhe attendant physician
or veterinarian. The conpounds of the present invention may be used in

combi nati on WridheoBSRldY bf 8% RiveRieNatiasd 'aﬁdrﬁégélbmlﬁféed Theae e Wieided but
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i nvention may used in onbi nation wth antenatal steroids including

bet anet hasone and dexanet hasone,

Capsules
30 a) Compound of the invention 50.0mg
Lactose 148.0mg
Magnesium Stearate 2.0mg
Fill weight 200.0mg
35 The compound of the invention and pregelatinised starch are screened through a

500 micron mesh sieve, blended together and lubricated with magnesium stearate,
(meshed through a 250 micron sieve). The blend is filled into hard gelatine capsules
of a suitable size.

40 b) Compound of the invention 50.0mg
Lactose 132.0mg
Polyvinylpyrrolidone 8.0mg
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15 prenatal vitam ns especially folate supplenents, antibiotics, including
but not limted to anpicillin, amoxicillin/clavul anate, netronidazole,

cl i ndanycwo,20end742xi ol yti cs. The conbi nati ons ref er r ed PCo/Gaizo005808@7
conveniently be presented for use in the form of a pharnaceutical

formul ati on and thus pharmaceutical fornulations conprising a 20

conbi nati on as defined above together with a pharnaceutically acceptable

carrier or excipien | : pect ofg @dg i nvention. The
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conveni ent | yhia aRlAHneaR L&Fsg azy bf?n% for such conpounds in the art.
Abbrev¥ations 35 In describing the invention, chenical elenents are
identified innjeegen Fonnalatiohh the Periodic Table of the El enents.

Abbrevi ations and synbols utilized herein are ing, ggcordance with the
common usage of suc%ﬂabbrevi ?&{?Qns %nd synbol s by_.those skilled in the
chenical arts. The fATRRMNAGT MSEPEAYSRi ons are us8dCherein: 40 BoC
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The solution is clarified, made up to final volume with water"and the pH remeasured and
adjusted if necessary, to provide 1mg/ml of the compound of Formula (1) or Formula (A).
The solution may be packaged for injection, for example by filling and sealing in
ampoules, vials or syringes. The ampoules, vials or syringes may be aseptically filled
25 (e.g. the solution may be sterilised by filtration and filled into sterile ampoules under
aseptic conditions) and/or terminally sterilised (e.g. by heating in an autoclave using one
of the acceptable cycles). The solution may be packed under an inert atmosphere of
nitrogen.

30 Preferably the solution is filled into ampoules, sealed by fusion of the glass and
terminally sterilised.

Further sterile formulations are prepared in a similar manner containing 0.05, 0.20 and
0.5% wi/v of the compound of the invention, so as to provide respectively 0.5, 2 and
35  5mg/ml of the compound of the invention.

The compounds of the invention may also be used in combination with other therapeutic

agents. The invention thus provides, in a further aspect, a combination comprising a

compound of the invention or a pharmaceutically acceptable derivative thereof together
40  with a further therapeutic agent.
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mn mnutes NWVP N-nethyl pyrrolidone NVR Nucl ear Magnetic Resonance
spectroscopy Pd/C palladiumon carbon 20 Rt retention tinme RT room

t enper at Wwe 208RiE740! | d phase extraction TBDVSO tert - butgirdisreaspb®irl yl oxy
TFA trifluoroacetic acid 25 THE tetrahydrofuran tosylate
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Compound Preparation 30 Cbnpounds of the invention may be prepared, in
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bi- or t r$‘te§ec!hﬁch§|ey4>f AT EABPRIy Moy cBTES el gt ‘ﬁ'h i g, & usBdo™
het er oat ogBne.i Appegieiatedodes \mélbecreadilyfapomd}ata*o‘bmhme Wﬁde&ﬁ‘r@pﬁiré ”aWtHI’F@nyI
Pyrazq on‘%pfﬁr &bl knd irfiant 8 CBPBANPEORE FRRALIGDIALIA tdrake BEpetienOl ( he
Roman nuriil ey Wﬁl} gt |'(\th5e g’l‘qﬁ?l hi ?(%W&h%%gf%a%rwftﬁ%% aaﬁ'\datb@ cgﬁcﬁ#l&{‘gl’; ﬁgl gy
(A). Substhes p@ﬁerlt(ﬁmlouﬂih@eoﬂltlptﬁt%l%t he discrgfien () ther éﬂ%réqﬁ“h ysigiap| qy
(Aa), (I byetefirfpibn. Thé?):ombd\ﬂﬁd,s df It prefsAd) inveritien mayed pséd in) Qombima)tlonmtr( | 9),
(Ag). (I fgo’co fog Or c&ﬁ@ edid s) ' THeAE InclddbX but 4réfbt lifitéR to, 6é@agohlsty |

RS

) st S B 0 B e

accor di ngantbinflammgéong dalgs, sushasi indgorsethasin, SB“@?‘" maewwmwu%gww
' ndlbcat fdSL'JIBhétQ%tﬁéﬁ@%cnﬁbﬁ@géﬁ%ts%tﬁcwwéﬁosman betdrpregesteineragonistspanst ect ed
car boxyl | go !?d g fgﬁremﬂilit%n r}ﬁ‘f{tﬁfn%h rbfPth é&ﬁ‘%méﬁtﬁnsrﬁﬁb&a&é‘ Bsdt i ogen

protectin exa Iea -

T oo e oo Sy, b AR )

i soni{5il pre(n\d)al vitdraingiespdcially ﬁuiate)puwdambntgub@ﬂhl@tl@enmduﬂ@g kutaeplisited i s g
chloro, Hﬁ)’clllﬂ?(\é |C||Imn%‘t@$ﬁétidh%§olgrcllnaamlyﬁiﬁ,nénd anxiayties) t abl e

sol vent stch as nethanol, 10 trifluoroethanol or chloroform to gi ve

conpounds of Fornul a (VI) wherein J is an tional substituent
exanple, J he sombisiationsorefeseas-ip @wednawmvs@egﬁb% PreseRteddpr pee '%@Eéﬂrtm | t
wi Il be appar pRdrnizaeetitheal }&ﬁhﬁmﬂloakadd ﬁdJSI pharimaceuttcat Frarnuitiop® wedwrising Ror nul a

(1, é' | denpinkiof a8 flﬁﬁg it QQtﬁialﬁﬂécédﬁcéﬂ@r sbdeptalel earrief of
HFBEh3

bef or tdFh PEROh. SR MG ohisbr B b )

bef or e th@x‘élﬂ‘éf‘*t?%’r‘i}/r@? %
reagent s mambhaticrsdedy tb@ga;inm;lstqrqad glthqyﬁngtrallwp;(f;mlgtaneously i para?e

combined pharmaceutical formulations by any convenient route.

25  When administration is sequential, either the compound of the present invention or the
second therapeutic agent may be administered first. When administration is
simultaneous, the combination may be administered either in the same or different
pharmaceutical composition. When combined in the same formulation it will be
appreciated that the two compounds must be stable and compatible with each other and

30 the other components of the formulation. When formulated separately they may be
provided in any convenient formulation, conveniently in such manner as are known for

such compounds in the art.

Abbreviations
35  In describing the invention, chemical elements are identified in accordance with the

Periodic Table of the Elements. Abbreviations and symbols utilized herein are in
accordance with the common usage of such abbreviations and symbols by those skilled
in the chemical arts. The following abbreviations are used herein:

40 BOC tert-butyloxycarbonyl
Cbz benzyloxycarbonyl
CDCl; deuterated chloroform
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It wll be further apparent to the skilled person that the amne (I11) may
be added to the reaction in the formof a salt, such as a hydrochl oride
salt; in woaheerwse a base may be 20 added to the reaecr@B2msme, for
exanple triethylam ne or DIPEA. Step (b) A deprotection reaction to renove
nitrogen protecting group P from conpounds of Formula (VI) to provide
conpounds of Formula (VI1), wherein J is an optional substituent, 25 for

exanpl e, Iﬁ Me @ chlor gichReda¥ihany or TBDMSO substituent or is absent. Wen
Pis an ?é%é%/car bonyl ..%SUFF %ﬁi. g- tert-but oxycarbonyl), deprotection may
be carrie usi ng STSEPRVE®aci d, for exanple TFA or HO in a suitable

sol vent sdickeras 1, 4- dilgkdieXat nethanol, or in the presence of acetyl
chl ori de pgfnmet hanol . NKetime&thykormaBlide gr oup, deprotection may be carried
out by hy nation i &afance of a suitable catalyst, 30 for
exarrplse ng%gfl n a suidﬂ?@:@ﬁ%l vent cla as acetic acid or nethanol. Step
(c) A cycPMSQ-f®n readed at8$ &%) ﬁlﬂﬁ%{' Gf Forrrul__a_dgﬁ\i/ﬁlll to provide
conpoundsEDEC.HGI mul a (3 dimethwaminoriopyl)y 3-ethyloerboimidehydegchisidgar ri ed out in
the presepge Mg a sui trdaltee ®lddtospraf mads spsectginaatiyal acetic acid, in a
sui tabl e sol vent such h%ﬁrsChI oroform Alternatively, cyclisation may be
carried out in the presence of a suitable base uch as sodi um bi car bonat e,
or a l0hi xE8r MSof sodi IVGSH¥FISEHIERIDLAESE P?%c?rﬁmehﬁ ne. Alternatively,
cyclisati HATORY be caP{(7-ezabmnzotrinzaltiey RNNNGH -igiramethyluseniviise in a
sui tabl e solvent. 40 Ideafiddroftfosphaarent to the person skilled in the art
that the ¢is-diastereqi.soner, I .e...t d of Formula (I) or Fornula
E|E>]§_ q’flgﬁb%eP%LgE tI|§u1d cn%mé‘\tgé%p@g

(A, my geparated Y0 ans  dijas i sgner (both isoners shown
in SchemeL&MSyy convertiqudShresuatpgraphy Msss SBECRE'®N06/ 067462

PCT/ GB200h{e(af07 t eahsthgweaitonateor exanpl e by chronat ography.

Al ternati y, the mﬁanﬁ%SOf cis- and trans- di astereoi soners nmay be
subjected to function ro i nterconversion(s), for exanple those

depi ct ed NMR he react ﬁ&ﬂ%’&ﬂ@ﬂ@&d%ﬂ% 12 herei nbel ow, and separated by
convent i oMMR t echni quedudi¢psidagnetie Resorgige gBeqtraseP11" NC O ~CO2H IN P, N
I (a) Njpge(11) J (alledith™r{cdBodi R A~NH2 1O B RRAH NO RL (I11) (1V)

J (b)261eph?tection I ete(n%nﬂne

RT room temperature
SPE solid phase extraction
TBDMSO tert-butyldimethylsilyloxy
TFA trifluoroacetic acid
25 THF tetrahydrofuran
tosylate 4-toluenesulfonate
xantphos 4.5-bis(diphenylphosphino)-9,9-dimethylxanthene

Compound Preparation
30 Compounds of the invention may be prepared, in known manner in a variety of ways. In
the following reaction Schemes and hereafter, unless otherwise stated R1 to R12, A, n
and m are as defined above for Formula () or Formula (A), and the ring B represents a
mono-, bi- or tricyclic aryl or heteroaryl group containing one or more heteroatoms
independently selected from O, S or N, for example a phenyl, pyrazole or pyridinyl ring.
35 These processes form further aspects of the invention.

Throughout the specification, general formulae are designated by Roman numerals (1),
(), (1), (IV), etc, with the exception of Formula (A). Subsets of compounds of Formulae
(I) and (A) are defined as (la), (Aa), (Ib), (Ab), (Ic), (Ac), (Id), (Ad), (le), (Ae), (If), (Af),

40 (Ig), (Ag), (If), (AR, (i), (A1), (1j), (A)), (1K), (Ak), (Im), (Am), (In), (An), (l0), (Ao), (Ip), (Ap),
(Ig) and (Aq).
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NSA cyclisationA H2N HN~, R HRZ RLNR O + (I) or (A) 0 (VII) O NSA
11~1 H\~ R RL O Alternatively, when P is an al koxycarbonyl group (e.g.
tert-but oxpeasamemek) , the 10 deprotection step and thePcyaiB2eetiosn7st ep
may be carried out in a one-step reaction as shown in Schene 2, in the
presence of a suitable acid, for exanple HC, in a suitable solvent, for
exanple a m xture of 1,4-dioxan and DCM 15 20 36 WD 2006/ 067462

PCT/ SBZOE{E@BEQ%E of ﬁm% ) or Horrhi@84 mQ/ be |p|répdr5& acE8rbig o (tRe gbhéral ) J
(C%:l i sat i Ectien Schgmg, R%K‘ Oh‘?"i“ng-lﬁlﬁzﬁlas "Q'C%tgd @N%S tec'g(l_ ono/; OO(l) or
Step (a)

5 A reaction between a chiral N-protected carboxylic acid of Formula (ll), wherein P
represents a suitable nitrogen protecting group, for example alkoxycarbonyl (e.g. tert-
butoxycarbonyl), or Cbz; a suitable amine of Formula (llf), an aldehyde (IV) and an
isonitrile (V), wherein J is an optional substituent, for example, J is a chloro, benzyloxy or
TBDMSO substituent or is absent, in a suitable solvent such as methanol,

10 triflucroethanol or chloroform, to give compounds of Formula (VI), wherein J is an
optional substituent, for example, J is a chloro, benzyloxy or TBDMSO substituent or is
absent.

It will be apparent to the person skilled in the art that compounds of Formula (i, (1),
(IV) and (V) may be added together in varying order, for example an imine may be

15 formed between aldehyde (IV) and amine (lIl) before the addition of carboxylic acid (1

and isonitrile (IV), or the reagents may be added together in a "one-pot" mixture.

It will be further apparent to the skilled person that the amine (Ill) may be added to the
reaction in the form of a salt, such as a hydrochloride salt; in such a case a base may be
20 added to the reaction mixture, for example triethylamine or DIPEA.

Step (b)
A deprotection reaction to remove nitrogen protecting group P from compounds of
Formula (VI) to provide compounds of Formula (VII), wherein J is an optional substituent,
25  for example, J is a chloro, benzyloxy or TBDMSO substituent or is absent. When P is an
alkoxycarbonyl group (e.g. tert-butoxycarbonyl), deprotection may be carried out using a
suitable acid, for example TFA or HCl in a suitable solvent such as 1,4-dioxan or
methanol, or in the presence of acetyl chloride in methanol. When P is a Cbz group,
deprotection may be carried out by hydrogenation in the presence of a suitable catalyst,
30 for example Pd/C, in a suitable solvent such as acetic acid or methanol.

Step (c)

A cyclisation reaction of compounds of Formula (VII) to provide compounds of Formula

() or Formula (A). Cyclisation may be carried out in the presence of a suitable acid such
35 as glacial acetic acid, in a suitable solvent such as chloroform. Alternatively, cyclisation

may be carried out in the presence of a suitable base, such as sodium bicarbonate, or a

mixture of sodium bicarbonate and triethylamine. Alternatively, cyclisation may be

carried out in the absence of acid or base in a suitable solvent.

40 It will be apparent to the person skilled in the art that the cis-diastereoisomer, i.e. the
compound of Formula (I) or Formula (A), may be separated from the trans
diastereoisomer (both isomers shown in Scheme 1) by conventional purification
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Compounds of Fornula (Ib) or Forrmula (Ab), wherein Rl represents - CONR3R4,
may 5 be prepared from conpounds of Forrmula (la) or Formula (Aa), wherein
R1 repr eswot2806/06@d20H, according to reaction Schenme 3. EomGBINER00§00a) oOr
(Aa) may be oxidised at the R position to the carboxylic acid group
-CO2H. This can be carried out for exanple in a two-step process by
reacting conpounds of Fornula (la) or (Aa) with 4- nethyl norpholine N oxide

(NWNO) wiy Eg\?{hcggsefsawr %Feyﬂn@mmh%mmgféwemmaﬁwme iniktére X clinh@kbas-

sol vent su

ng
al dehyde dRREPIRGISAMET K| 0F %@ﬂ%‘%‘{% ”Q\A%Fﬂa%m '%H"?‘O%g °”@h °r%§%b'e
provi de tthese alepisied iirc tb@lréaCtloﬁh(@CB%m%)@It@ c12a@ieEF"FFé?i°"i’ hand bc@p@r@&%‘féa’ with
a sui tab'&n@éﬁtﬂﬂal’i@&%ﬁﬁuesfthéreeﬂaﬂpl e in the presence of a coupling agent,
such 1%5 2- (1H benzotriazol-1-yl)-1,1, 3, 3- tetranmethyl uronium
tetrafl uoroborate in the presence of a suitable base such as 15
triethyl ehemely 3 sol vent e.g. dichloronethane, to formthe conpounds of
Formula (Ib) o mJIa(Ab) Scheme 3/ \ OC oxidation CO 2H am ne

NSA coupling re .,,NRZ CONRBR4 0 (Ib (Ab) (la) or (Aa) 20
Conmpounds of Fornu (%b%Ho*r mul a (Ab), wher

resents the group
- CONR3R4, wherein eit R3 or R4 represent a"'~ h cont ai ns
an NH 37 WD 2006/ 067462 PCT/éB2005/008007 i ety, fi) e a

ni trogen-contai ni ng hetg@gr ocykl yiv gr oup, e.g. piperi Bl ¢ pr epar ed
according to reaction Scheme 4 (piperidine shown by way @f exarrpl e) by
deprotecting t eornespondi N- pr ot ect ed conpound Formula (Ic) or
(Ac), wherein R S a suit Jitrogen protecting gFéup. WMere P is, for

exanpl e, an al kagxycaggponyl gr oup (e.g. tert-butoxycarponyl), deprotection
may be carried out in the pré bnce of an acid, e.g. I—L deploldctiéh SUi tabl e

sol vent such as 1, 4-dioxan. Schenre 4 OHONOMH O N} A deprotection N A
ION-p e NH "HN R Rz

o © Qj
,,,,, / \/[LN/A cycllsatlon /j\
L (2 ’
‘R2
N

Alternatively, when P is an alkoxycarbonyl group (e.g. tert-butoxycarbonyl), the
10  deprotection step and the cyclisation step may be carried out in a one-step reaction as
shown in Scheme 2, in the presence of a suitable acid, for example HCI, in a suitable

solvent, for example a mixture of 1,4-dioxan and DCM.

15

20
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(lc) or (Ac) (Ib) or (Ab) 10 Conmpounds of Formula (1d) or (Ad), wherein Rl
represents Cl-6al kyl substituted by the group -NR3R4 nay be prepared
accor di ngvbaosmeiszon Schenme 5 by reacting an al dehyde pcomgBroesdosdo7 For nul a
(VIT1) with a suitable coupling agent, such as sodi um
triacetoxyborohydride, in the presence of a suitable am ne HNR3R4. 15
Scherre 5 O CoSal kyeneCHO O Co sal kyl eneCH2ZNR3R4 NI A coupl i ng agent AZ N~

) II?WF@4HN) ., R OO (VIIl) (1d) or (Ad) Conpounds of Formula
(I e) or ornmnu Ae), wherei n Rl represents the group 20 -S(O nMNROR10 may
0

be prepared acc . to re on Schenme 6 by de t ecting sul fanyl

conpounds of For f) to formthe tK und I X. This may

be carried out for g a nitroaryl su , | ofide, for
chioride, in the pr es"”:ce‘No Jui t abl e

exanpl e 2- ni trobenz n Ife
base, such as triet hyI am ne, { and a—su+tabte sol vent ""Lor -u- e DVF, and

tris(carboxyet hyl ) phosphi ne hydfvbchl oride. 25 CorrpoundN may e oxi di sed,
e.g. with sulfuryl ghloride '8 the presence of a suitdbl@ base, such as
pot assi um nitr g t&Horma gul fonyl chloride conp of Formula (li) or
(Ai) which is subdequently greanied with a suitable ne HNROR10 to form
the amde (le) ror (). 30 3&, WO 2006/ 067462 PCT/ GB82005/ 005007 Schene 6 |
N2 SH Sa A /A (IX SO HNa. ,, Rz B RIGERGHRGRH 3. HO HN,., Rz O
O1X (1f) or (Af) oxidation "0 SO2NROR: ¢

() or (A)

Compounds of Formula (Ib) or Formula (Ab), wherein R1 represents ~CONR3R4, may

5  be prepared from compounds of Formula (la) or Formula (Aa), wherein R1 represents —
CHoOH, according to reaction Scheme 3. Compounds (la) or (Aa) may be oxidised at
the R' position to the carboxylic acid group -CO.H. This can be carried out for example
in a two-step process by reacting compounds of Formula (la) or (Aa) with 4-
methylmorpholine N-oxide (NMNO) with tetrapropylammonium perruthenate (TPAP) in a

10  suitable solvent such as dichloromethane, followed by oxidation of the resuiting aldehyde
using a suitable oxidising agent, such as sodium chlorite, to provide the carboxylic acid.
The carboxylic acid may then be reacted with a suitable amine HNR®R?, for example in
the presence of a coupling agent, such as 2-(1H-benzotriazol-1-yl)-1,1,3,3-
tetramethyluronium tetrafluoroborate in the presence of a suitable base such as

15 triethylamine, in a solvent e.g. dichloromethane, to form the compounds of Formula (Ib)
or Formula (Ab).

Scheme 3

oxidation CO,H

o CH,OH ——

amine

N/A coupling reagent
HN A, e

R? CONRZR4

0 (Ib) or (Ab)
(l2) or (Aa)
20
Compounds of Formula (Ib) or Formula (Ab), wherein R1 represents the group
-CONR3R4, wherein either one of R3 or R4 represents a group which contains an NH
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S2 NABHNRORIc OC AHNN YI/ RB Oa , R HN (le) or (Ae) O
(i) or (A) Conmpounds of Forrmula (1) or Forrmula (A), wherein Rl represents
the groupwoS(@mwRE2 5 may be prepared accordi ng to reacPCOGEOITAIENNT
starting fromthe thiol conpound of Formula IX. This may be reacted with a
suitable N-protected am ne R6X, wherein X is a suitable |eaving group, for
exanpl e nesylate, tosylate or halo, to forma sulfanyl conpound of Fornula

(1j) or (A rei b Shi L i i ClidGi i can
et oA ORI e sy gt et
agent sucRrePgress ageqr P%rBHQ?%ng olc a{?f TaBF Lo §Y d&r t%c r@g) Pgr
exanpl e usieprgtesiing thedsorrsapensingNipsotacted compaunsgicar ﬁwf;wm)@r A5, wereindi m a
Zul fa?yl t%da@maﬂemitéﬁnmp&oﬁeo&i&g)grwp.(mmere Pliee feukbkamgle( bmaliaxy¢akbgnyiray be
eprotgc r | a ; P tierd s nyl
group, gang _#ﬁy@ﬁé%’ﬁr oe:\(ééﬁ:rrﬂt))(g%)‘%fgedp'11 Sﬂle 5o 4s .?g)de : Cdtnieoﬁ?lltjtrlﬁéﬁ%gkgasgéﬁéi;ta gg,lq)ey
group RO 8Adt fg- . b3 syialle solyerb SHChRS fr @Npherein Y is a suitable

| eaving group, for 15 exanple nesylate, tosylate or halo, in the presence
of a suit@khemieage, for exanple potassiumcarbonate, in a suitable

sol vent, such as . Scheme 7 rotecRGX / -, ~ R2 HNR HN OR 1|X oxidise
(lj)or(A) (Ik)o %OOOZ{)OH QSO NA-O

4 )ﬁ\ X W NH R aNeoc O
eprotect NSA RBY B A | O, (Lm)or o) LTl )Ton (A (I ) or
(A 39 V\02006/067462NPN.,,/%0§'\U° : H,(@L” @ NH

% ""Rz

0 e}
(I¢) or (Ac) (Ib) or (Ab)
10
Compounds of Formula (Id) or (Ad), wherein R1 represents C1.-galkyl substituted by the
group -NR3R4 may be prepared according to reaction Scheme 5 by reacting an
aldehyde compound of Formula (VIIl) with a suitable coupling agent, such as sodium
triacetoxyborohydride, in the presence of a suitable amine HNR3R4.
15

Scheme 5

C,zalkyeneCHO
Q:‘ o o® 0 Cy-salkyleneCH,NR R,
o, y/U\ A coupling agent """’)J\N/ A

L2
HN\H)..,, 2 HNR,R, HN\H)'" "

0 0

(viny (1d) or (Ad)

Compounds of Formula (le) or Formula (Ae), wherein R1 represents the group

20 -S(O)mNRgR10 may be prepared according to reaction Scheme 6 by deprotecting
sulfanyl compounds of Formula (If) or (Af) to form the thiol compound IX. This may be
carried out for example using a nitroaryl sulfenyl chloride, for example 2-
nitrobenzenesulfenyl chloride, in the presence of a suitable base, such as triethylamine,
and a suitable solvent, for example DMF, and tris(carboxyethyl)phosphine hydrochloride.

25 Compound IX may be oxidised, e.g. with sulfuryl chloride in the presence of a suitable
base, such as potassium nitrate, to form a sulfonyl chloride compound of Formula (li) or
(Ai) which is subsequently reacted with a suitable amine HNR°R™ to form the amide (le)
or (Ae).

30
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Compounds of Fornmula (1) or Fornmula (A), wherein Rl represents the group
-NR11 S(O nR12 , wherein R11 represents H nay be prepared according to
reacti on weche@ms742starting fromthe nitro conmpound (I nPCoOrGR2008/008d07Cch rmay
be hydrogenated wusing standard conditions, for exanple in the presence of
a Pd/C catalyst, to formthe 5 amne (o) or (Ao) which may be reacted with
a suitable sulfonyl chloride conmpound of Forrmula (X) in the presence of a
sui tabl e Bag&mesUch as triethylam ne and dinmethyl am nopyridine, to form

t he sul phonam 8e conpound (1p) or (Ap). Scheme 8 O / \ ONOX ONH O
HVS.R12 NH, ~ Ny A hydrogeng}\'(on "o ~NaJNA p - (~) HN2 o H\~ z ~"~
SO HN R2 R 11 @%leoo 0 101 R 10 n) or (A 0) or (A% (X) (1p)
or (Ap) Alternati Yy, Aco. nds of kgrrul @ (1) or nu wherein Rl
represents the group R1 ) TRL27  WRerer i RLL reprefeny's opti onal Iy
substituted Cil-4al kyﬂ  orfp " may be prZepzare accordl ng reacti on Schenme 9
by reacting the sul phomam de (Ip) or 15 (Ap) wth a suitable alkyl halide
R11Z, wherein Z is a lgavyiyng group such as hal ogen, for &anmple R'Z is

i odonmet hane, in the presence of a suitable base, such as potassium
carbonate in a suitable solvent such as dinethyl formam de¥¥PVF). Schene 9 0
0O ozll 0°Z21S. =~z R\ ISRz HN11R/\NR11XON~A HN~1.1 Rz HNY. .,

Rz 0 0 20 (1p) Ap) (1) or (A) Conpounds of a'(l) or Formul a (A)
wherein Rl repre s tqne g1 SR NR11S( O) nR12 forms li sed
sul phonam de may b prep rS\iccor di ng HERR, reactl tarting from
t he correspondi ng amHNﬁ(f podnd (1 0) or (Ao) and reac I with the
appropriate chloroal kylg fonyl chloride in the prese 25 suitable
catal yst such as tetrabt(Jlt)yI(A )ammnl um i odi de. 30 40

e) or (Ae

(Ii) or (Ai)

Compounds of Formula (I) or Formula (A), wherein R1 represents the group --S(O)nR6

5 may be prepared according to reaction Scheme 7 starting from the thiol compound of
Formula IX. This may be reacted with a suitable N-protected amine R6X, wherein X is a
suitable leaving group, for example mesylate, tosylate or halo, to form a sulfanyl
compound of Formula (lj) or (A]), wherein P is a suitable nitrogen protecting group, which
can either be oxidised to the sulfone (Im) or (Am) using a suitable oxidising agent such

10  as 3-chloroperoxybenzoic acid, or simply deprotected, for example using an acid, where
P is a tert-butoxycarbony! group, to form a sulfanyl compound of Formula (k) or (Ak).
The sulfone (Im) or (Am) may be deprotected, for example using an acid, where P is a
tert-butoxycarbonyl group, and may be further modified, if desired, to introduce a suitable
group R® on the amine, by treatment with R®Y, wherein Y is a suitable leaving group, for

15 example mesylate, tosylate or halo, in the presence of a suitable base, for example
potassium carbonate, in a suitable solvent, such as DMF.

Scheme 7

aes seil Qj@;i =g

d
°’1V (1) or (4) or (8
,R"
NBoc
\o Os. s\o
deprotect ,A
HNYi ‘

(Im)or (Am) o

(Yor(A) f_')(A)
Ol
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WD 2006/ 067462 PCT/ GB2005/ 005007 Schene 10 (1350 O NH C~(SCGzCl ON O N
~Az 13 ~, N-A" '~ RBBHN2B HNR (lo) or (Ao) (I) or (A
Conmpoundswof2otearsmska (1) or Fornmula (A), wherein Rl repPeIaB280F(t0800gr oup
-NR7COR8 5 nay be prepared according to reaction Scheme 11 by treating the
primary am ne conpound of Fornmula (lo) or (Ao) with a suitable acid
chloride, such as acetyl chloride, in the presence of a suitable solvent,

Séuﬁnzasé a'(ﬁml H?tQIarF%erF&d}_@ BRSEormURY (RXaWBbRin PRY i fipAsenk) the heroe 1|1 0
or (A Con ﬁwﬂﬁlForWﬂ (1) or o@ﬁméﬁa b%ﬁ%apeoo &((13@@ ?Sesféﬁ[? n§ h)e
group - NR&chRRe § staniingefromRiteanio REmipoget (ie) oni(Am) whieh cma)bbaWynggeugtedo

‘tN';' fgat [‘?éﬁgﬁ‘@esté‘ﬁ&a?& ReRuificHsTe exhniy f the [BeinRe oTRYPEE Qét atr Wfo’#@)ctﬁédl ng

che reactl th C
sui t abte h' gﬁﬁ?&%&@" ¢ W%grbe r%a%%%ﬁté\ %gR?éﬂ)ned?wo%l %I? oe'miéatljr;ll on I
group to \ﬂﬂ"@h'elt 0%) 1Br éhent RTINS 106 i SUIERPIS | 'Q?S@r otsh ias ttfl'ﬁih)ﬂ?'@@én@@ of a
sui tabl e amhethylamirbpefidiag, to émpetheisabhdearhide oswpbtrd(le) adApent , such as
1,4-dioxan and the m xture subjected to mcrowave irradiation to formthe
resultlng cyclic_amde. 20 Schenme 12 1-3 OBr Ol N '"r)~N'A HNR7CORB
Np ~HN2®eMa$ R, v-11 1R 0 O_(1q) or (Aq) (1) or (A)
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10 (In)or (An) (1o) or (Ao) ©) (p) or (Ap)

Alternatively, compounds of Formula (1) or Formula (A), wherein R1 represents the group
—NR1'|S(O)mR12 , wherein R11 represents an optionally substituted Cq_4alkyl group

may be prepared according to reaction Scheme 9 by reacting the sulphonamide (Ip) or

15  (Ap) with a suitable alkyl halide R11Z, wherein Z is a leaving group such as halogen, for
example R''Z is iodomethane, in the presence of a suitable base, such as potassium
carbonate in a suitable solvent such as dimethylformamide (DMF).

Scheme 9
Q
O
()
% I R \“\
/ \R

12 N R
R'x
/A
HN\H) HN -

(Ip) or (Ap)

20 (H or (&)
Compounds of Formula (I) or Formula (A), wherein R1 represents the group —
NR'”S(O)mR12 which forms a cyclised sulphonamide may be prepared according to

O
12

reaction Scheme 10 starting from the corresponding amine compound (lo) or (Ao) and
reacting this with the appropriate chloroalkyl sulfonyl chloride in the presence of a
25  suitable catalyst such as tetrabutyl ammonium iodide.
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Those skilled in the art will appreciate that where a conpound of Formula
(I) or (A) 25 possesses an am de group anywhere in the nol ecule, for
exanpl e tWe 200606p462 CONR3R4 at the RL position, this gr®am/aBEgoI®5007

synt hesi sed for exanple froma coupling reaction between the corresponding
carboxylic acid -CO2H and an am ne HNR3R4, using a variety of standard

nmet hods. The carboxylic acid may be synthesized by oxidation of the 41 WO
2006/ 0674 (2, gﬂ/ @82005/ 005007 correspondi ng al dehyde -CHO or the

correspon I'ng alc ou -CH20H, or by hydrolysis g t he corpggppondi ng ester
- C02Rx, wherein '\~ f05 exa le a Cl 4al kéfl ¢ , gr f m~bhe

correspondl ng hal o -- r exaﬁtﬂ’\e/ y t r eat\yent lw £ Gignard
reagent in the presengr bondioxide—5 Those §ki\l I@ nthe art wll
appreci ate that where a o hd of Fornmula (1) or (' “gossesses a

sul fonam de anywhere in ®he nol ecul e, for exanple thedgroup -S02NROR10,
this group nmay be synthegdsed for exanple froma react hombet ween t he
correspondi ng sul fonyl chl oride -S2CI and an am ne, using a variety of

standard 10 rreth The, sul f r he{HZHRE

oxi dati on 8finHB or‘f’@é‘l@g rﬂ%“H@‘gf‘? Ve'h%?em %gérﬁgg%%e g%@'h ‘f'\ﬁi d
condi t on8ayebg. Pr?@%f@‘ﬂ |%S?ﬁ0'§ﬁirt91 %U?QQPPS}I C*’@ﬁleorl oy it |rﬁa§"|*~£ é’é‘@ﬁ’@é agping

sui tabl e ba&ﬁouﬁEhef Fdrimola ¢ongradoll witlsld suitable el chidridef, soch as laeetybehiarideondi ng

sul fanyl g’l’]con e§Fésﬂﬁéﬂfé/Eolpé(ntC&IJhYdsWﬂcm&bn@tl'%Br MEE S HESEn IS

under standay. |t|ons 15 Those skilled in the art will further
appr eci at 8142 where a conpound of Formula (1) or (A) possesses a
sul f oxi de or sul fone anywhere in the nolecule, for exanple the group
-S( O 10 2R8chémesi1gr oup nmay be may be synt hesised for exanple by an

oxi dation reactiogny of the corresponding sul fa corrpound - under
standard condi ti oro exanggj e, 20 oxidati on sul f ecorrpound
-SR6 to provide t G | cobfiipound -SQRR6 ma rige out usi ng usi ng
a suitable oxidising a en as 3- oxybedZ%F d The

sul fanyl compound -S “aCcegsi bl e byesal kyl ati on @Nﬁ r espondi ng
thiol conpound -SH with an al kyl ati ng agent R6X, whergin X is a suitable

| eaving group, for exanpbesfesyl ate, tosylate or halo, un der standard
conditions. 25 Those skilled in the art will also appreci é{e that in the
preparation of the conmpound of Formula I or a solvate thereof,

necessar y CangpoandslesForaila(l} or Faroukcid) omeerein R hspeesesisshe grﬁélpgTNRl &OR% t he
mol ecul e ogyHEhan W%F\QW't@é&hémﬁ ﬂ%cb‘a@lﬁ&\yt grodp @Y Which tHeylard siedvhed Sordea

t t abl t 30
ventSon ot 4. wRuAY PlsbRibsCheRing % rbafof Sbtiends readig e i
convent i osampoxegh el or @se wWithc Slé?&!?pﬁ”@' ey W‘l& s8R veWB‘f"rSlE‘p'g % % g%ﬁ her

synt hesi s'withythd .cd¥bo¥legroep andhicR tiieyMre \Mitashdd) fom a/Eyaliy g&upoinsthé J9agence

Ofr ngetC;Ibl%g %lnﬂ%fgé catQ}S/sP suth a{go&n'pﬁ&slgﬂldé@Qgggach@!utﬂV@thﬁfdw% ﬂ@-%@gxag Eﬁggg' es
(e.g. 2f or 1A mlﬁtgrpfqﬁb@p@gégﬁqrg éggr)?pya(ﬁo% Ofﬁﬁp)&ée r&%@fﬂ%%@%%@é&%r otecting

Scheme 12

??1-3
(o} Br 0 N (0]
,,,,,, ’)J\N/A‘ HNR7CORB "";,,)L /A\

(Ig) or (Aq)

(Dor(A)

Those skilled in the art will appreciate that where a compound of Formula (I) or (A)
25 possesses an amide group anywhere in the molecule, for example the group -CONR®R*
at the R' position, this group may be synthesised for example from a coupling reaction
between the corresponding carboxylic acid -CO,H and an amine HNR®R?, using a variety
of standard methods. The carboxylic acid may be synthesized by oxidation of the
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35 groups (e.g. benzyl oxycarbonyl (Cbz) and substituted Cbz), aliphatic
uret hane protecting groups (e.g. 9-fluorenyl met hoxycarbonyl (Fnoc),

t - but yl oxyoandmmsyde2( Boc), i sopropyl oxycarbonyl, cycl ohexylaBeyeszmobmwnyl ) and
al kyl or aral kyl type protecting groups (e.g. benzyl, trityl,
chlorotrityl). Exanples of suitable oxygen protecting groups may i nclude
for exanple alky silyl groups, such as trinethylsilyl or

tert-but ' L Sil b 2l t i

tert - but yFoaspoldpd aldehyadlcho or 4 SrEhandis g%’%ﬁ%‘z'o%*%%%@%@a e 2 007
Exanpl es” 1eeCorEPARingeeiRaizBs: WiarghiR dF O 8MPIR 2 e+ 8R! 9fes 8" .59{3#3% es
are not i odresxpedding hialonéampaund, for epample byHeeatmeelnwvitioa Crisierd wepent i ghe

provi de gg}ggﬁ@oﬁ@rgmigﬁaé,l ed artisan to prepare 5 and use the
conpounds, conpositions, and methods of the invention. While particular

enboditrents of the invention are described, the skilled artisan w ||
appr eci at 8heseaskillegain Higsart mihgerresiale Hadiwher @i eRePULd ‘EfeFﬁ’FﬁH’ga M%c‘ﬁ?
depar t i ngpbssegsésea spilfonamided aryebpe dh thee moleeulei dor eanGeeecth@l group
purificatigy I@Iﬂdelm,ghi}étd;g@dmrrﬁ?tﬂéoé%tré@%bdﬁ‘ér@dan’rﬁ%—f?omrefa@ﬂéivﬁétﬂléeh)th@ne of

t he foll owm ng net hods: a Supel cosi| LCABZ+PLUS columm (3.3 .cmx,4.6
mm 1 D), eFewesngnding hsuifomyk chigrtdeH-2@Clcansh af aminsniUsidageYafiely ioh siaaard
(sol vemt Ajethaaisd OTHR5%ulRGUZ Idhioride S0, Ghtreay ibe apdhesisad by eoXidatlopent tiB) ,

usi ng the | ' adi ! g p) e g (R
0% 10098, Cé'? ép%ﬁ%lﬂﬁitﬁhf%drﬁ‘éb&? QH%n%sthgaré%oﬁalﬂbﬁs?% P YEactidn tith. shiftiyn

s 10098, 5. 3-5.5_m pute 9 rate of 3
ml / mi nut e SRR R PRESHICE fpﬁlsyp%bi??’é??%rm%@éd L‘%“_@%HAFC’ Ea)ée'_(!l?svmé %C%E%'B%cfg)ﬁ ty
UPLC BEH ttegcotreponsting eiliany qosmoxrngs *ﬁGm@lle.hy.Cja,rry@gleﬁ&ewomﬂeﬂ BHIAEA i n
wat er ( SoLM@siHstfNdadEondRichs% TFA in acetonitrile (solvent B), using the
folloywng elution gradient 5% - 95% 20 (solvent B) over 0.65 m nutes and

hol ding at. 95% for 0.35 minutes at a flowrate of 0.8 m/mpute,. On a
Shi madzu_ [B9F03K S pI1BS ANl SudheiiapRreg .aia‘?\es%afompeumn%&w st
el uti ng wiAhpdssessesTaAulfaxideatresulippe lanpmtera)in el Moleggli, T RXaMPiE: e PUR | | e
(sol vent By(0), WRENhid GRup Phdyad gy Bk WhtAssigHcRRdr exdmaIe Yy-andididetisw Fecetion B)
over 3.0 mnutes and 25 holdi ng at Og gor 0.% nyt es .at ar_flow rate of
0.8 m / mi RLthe. coesepnding iy ROMANIRY % RB updef ?@%ﬁ%'&ﬁ"ﬁﬁﬂ?-(frfx ' 50
nm i 26@.) oxidhiigr ofgheistiianyd cOBPOUNEASRY tadrevidg thel spéane pYmMaendo-SER°TRAY i n
acetonitrile B, i -1 oW e [ ' %G s~ 99%
(sol vent Igﬁ3 Coa\(VZe?A %ﬁgb%ﬁ%u“{s@ g%&h _o? ﬁx@néu%ﬁagﬁi%rﬁB%hﬁggﬁ%éﬁg{{ Q%Cf | ow
rate of 1?9‘dnLTh?iWP@3§'°9”@9Uﬂ¢1ES%§sac§ﬁg%9?'Qy@ 3at|%[o theerosesRending Higki sons
VG Pl at f orcompounthtSH svithi aor alkylating &ent REXt whersireX is@ stitabledeavinaogyondytent age
using el e%%élﬂ?llérrﬁé(sypﬁé,'tbéWQeH’ RSi6ViéndeP stafibiag d¥nditiomsl M NH4) + ol ecul ar

el ec

I ons] ,or rospray negative [(ES-ve to give (M H)- molecular ion] nodes
on a cronass series 2 or a Waters ZQ nass st%ectromat_er. 'H NVR s Sﬂ%ra

wer e recorhese glilledyiratherarkwill aipocappregigienthat BobeHreparaligmAtine comnpy
spect r onetFermulai Ing 4 edivateehéngbs il mag banechssaex bed/oabesitabiedtr protect one or
more sensitive groups in the molecule or the appropriate intermediate to prevent
undesirable side reactions. Suitable protecting groups for use according to the present
30 invention are well known to those skilled in the art and may be used in a conventional
manner. See, for example, “Protective groups in organic synthesis” by T.W. Greene and
P.G.M. Wuts (John Wiley & sons 1991) or “Protecting Groups” by P.J. Kocienski (Georg
Thieme Verlag 1994). Examples of suitable amino protecting groups include acyl type
protecting groups (e.g. formyl, trifluoroacetyl, acetyl), aromatic urethane type protecting
35  groups (e.g. benzyloxycarbonyl (Cbz) and substituted Cbz), aliphatic urethane protecting
groups (e.g.  9-fluorenylmethoxycarbonyl ~ (Fmoc), t-butyloxycarbonyl  (Boc),
isopropyloxycarbonyl, cyclohexyloxycarbonyl) and alkyl or aralkyl type protecting groups
(e.g. benzyl, trityl, chlorotrityl). Examples of suitable oxygen protecting groups may
include for example alky silyl groups, such as trimethylsilyl or tert-butyldimethylsilyl; alkyl
40 ethers such as tetrahydropyranyl or terft-butyl; or esters such as acetate.
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Silica colum chromat ography refers to purification carried out using
prepackaged silica normal phase (Redi Sepe) cartridges sold by Isco or SPE
(solid phaeeo@xtsraset i on) cartridges sold by Internati oralr/GReodransoo?
Technol ogy Ltd. Am nopropyl SPE and SCX- SPE refer to the am nopropyl and ‘
flash SCX-2 cartridges sold by International Sorbent 40 Technol ogy Ltd.
G lson purification refers to purification carried out by high performance
liquid ch%g%raphy on a Xterra(r) Prep RP18 5 pm columm (30 nm x 100 mm
i.d.) 43 6/ 067462 PCT/ GB2005/ 005007 eluting with 0.1 % TFA in water
and 0.1 % TFA in acetonitrile utilizing gradient elution at a flow rate of
25 nl / mi niThe follvtving ekampiasdtiusinatethedpenborer Ehase exaimiassarainet standed imlirek i al
vas pur I( 1;3 ltrf‘éisldgxe bf e inmﬁiblﬁ,rﬁml?émeﬂ toprovitieoguiameag ll@&&étle@mrasdﬁﬁb(ﬁﬁ@ére 5pm
col um C 1., : 0 EI%F WRLEE irRBRIFP YA Rippat er
(0.5% ?icofﬁ()i‘ uﬁf itr|1e| g%go%ﬂr%df%'ﬁwséﬂo&éi on a tﬁéﬂ f°' Llﬁw ré&;e 6‘??8%%%@ 5}5' . The
G | son 2020edisiantn of dng devestiona5e (desgiiiede dhephilled/@risanwilpppTrgiale that
Spect r onevatiowsncitees bhd gnadificatiass cari be mhadee withoudydgipagingtiram fthe spirit efér t o
filtrati ogetah@snsplentyn. What man. Preparative |ayer chromatography refers
to the use of TLC plates sold by Merck coated 10 with silica gel 60 F254.
Internediate 1 1-]2-(Methylsul f_onkll ) phenyl ] net hanam ne. o o=s- HZN 15 To
a vi gb9 ouSieperalipurifigation gn @mabtical methadst hy| t hi o) phenyl | met hanami ne (5g)
in di chi ahayeédareo(Radodndusted®y onesof dddelibwihg metiddsor oper oxybenzoi ¢ aci d
(22.79) r gV d e CreaaPLOR Stb s &f sal 60 ), 3uiMg Wike®. fohen at
20C 1o 18008 é%‘ﬁ:@%’ v Gpetron uas to§de(d o L9320 Eﬁ#?ﬁﬁ o and
cartridges, %E\SQ?E'CP AT M ERRNEUTE AgPatE R r (PO Z Mﬁ:{ " RELNANGI
Concent r at i os%ofwatérein acetenitrjeveolverd B), oting thes fellowing whitippyvgradieny 8-,
?3% i1|§:DGV57( 'ﬁ%inlﬁés 5948, $57-I2nHine s O%%JW?’F%?? hﬂﬁut'lchHmD%B( 61(3@5.8)n|_i|)6ut85 13
' , 1. , , 1. t, 1 , 4.27 (s, 2H), 3.22
(s, 3H, 1. 63/‘{%%’[8‘5%@%?-1&2?#&4@”&% teri&?. 25 Interrr_gldi ﬁtgg%ﬂ 8.1
1-{ 4- [ ( Tr i1 &y dibeayily) YierRerarmaRem b savirnar 4R ACAuUrbS BR G186, o
To 4-[(trifl wer ookemny(GPsuRflomp,] iskn 2tuting niithe0.03%6 G A In WIEHE (sebyend Ax@ngd0C
vas added b@tfq%@@TFﬁgrg a?a@ﬁmf|y(meﬁ9§nlﬁmg(tﬂe faxrbwgqg.du;{ﬂjh gﬂagieﬁt 5%?5%- The
m xture was Lrr . r 1 s,
ool edlt o octgian e B AL ABF neloho sty for ks Bidts s dF 2
70C, and the®-&odméwtaand t he sol vent
C) On a Shimadzu LC-2010 HPLC equipped with a YMC-AQ (50 x 2.0 mm ZD) column,
eluting with 0.1% TFA in water (solvent A) and 0.05% TFA in acetonitrile (solvent B),
using the following elution gradient 10% — 80% (solvent B) over 3.0 minutes and
25 holding at 80% for 0.5 minutes at a flow rate of 0.8 ml/minute.
D) On an Agilent Zorbax SB-C4s 5.0 ym column (2.1 mm x 50 mm, i.d.), eluting with
0.05% TFA in water (solvent A) and 0.05% TFA in acetonitrile (solvent B), using the
following elution gradient 10% — 99% (solvent B) over 3.0 minutes and holding at
99% for 1.0 minutes at a flow rate of 1.0 mL minutes™.
30 The mass spectra (MS) were recorded on a Fisons VG Platform or Waters micromass
ZQ spectrometer or Finnigan LCQ-Advantage using electrospray positive [(ES+ve to
give MH" and M(NH,)* molecular ions] or electrospray negative [(ES-ve to give (M-H)’
molecular ion] modes on a Micromass series 2 or a Waters ZQ mass spectrometer.
'"H NMR spectra were recorded using a Bruker DPX or Avance 300MHz or Avance
35  400MHz spectrometer using tetramethylsilane as the external standard.
Silica column chromatography refers to purification carried out using prepackaged silica
normal phase (RediSep®) cartridges sold by Isco or SPE (solid phase extraction)
cartridges sold by International Sorbent Technology Ltd. Aminopropyl SPE and SCX-
SPE refer to the aminopropyl and flash SCX-2 cartridges sold by International Sorbent
40 Technology Ltd. Gilson purification refers to purification carried out by high performance
liquid chromatography on a Xterra® Prep RP18 5 pm column (30 mm x 100 mm i.d.)
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removed in vacuo. The resulting residue was di ssol ved in nmethanol and
passed through a 20g SCX- SPE cartridge. The cartridge was washed with

nmet hanol wodotdms74seoduct am ne eluted with 2. OM anmoni acredBa080i0500Re moVval
of solvent in vacuo afforded the 35 amne as a yellow oil (1.4g, 89%.
LCMS (A) Rt = 1.66 mnutes; mz [MtH + = 240 "H NVR (CDClI 3) 6 7.98 (d, 2H),
7.68 (d, 2H), 4.09 (s, 2H. 44 i WD 2006/ 067462 PCT/ GB2005/ 005007

I nt er nedi 0 t | ke Otz reed i Utith at a

hydr ochl o@?ﬁ‘ﬁ”il{—{?w'%%wﬁeﬂ t1|%;r$§flﬁgwh@g hoxy) - 4- rrgltbhg?ntjhi 0) benzoi c
aci d (4. 0w rate af %’?Wym'r&%er (1om_) at 5 OC was added a sol ution of

l'i t hi um aMass rdirautedyaiﬂmmaplrﬁfeéﬁ iy Imetheds whereothe s@igrial wWase purifiegs by didlas
stirred abefffah®d licidl htomarsy rmh@elichtAlBMm cOllimPnBEEmx tmedias) WitOH

(15% 2@]1%{@?@ %te?% MeQQH' %F(@ ey, D) hﬁﬁ’s% &r%le\wauﬁ’éiﬂec*

and t red by
filt ratl o, a {lew lﬁ%‘té qﬁﬁmhm'@f ﬁ%r yf’l‘ﬁ&f'ﬁ%ﬂ r?%\l{z’g 9054%58 \Ha‘? 993@9&)3'%\ ortion
of the reBiatioen Vs Sgpctraseteli orsdéteeting the treass of iBkeseédr m (10nL) and

dii Sl()p{ OpMilc?f%BB@lﬁéWrﬁsere(‘ér téfl!mailor@ﬂ@e%blhaﬁﬂ/vﬁé\thfaﬂny| chloride (0.46n) added
regul atin e era

hour s, ?{ﬁpa a:%'?ff yg&aérg mﬁ‘?éa&év'u%ge&g 9 aye;’geg(fﬁl%cw% c{lﬁfﬁ/'efg?{) oéb?enql
(2x5rﬂ_() awdh s @ag@l(ﬁQtﬁZWGd organi cs reduced in vacuo. The resulting residue
was di ssolved in dinmethylformam de (3nL) and added to a m xture of

bis(1, 1- dlﬂgﬁﬂiﬁ hwl) 15 im dodi carbonate (1.3g) and potassium

tert - but oxi ormam de (12nL). The m xture was heated
to 100C f6T{2'§M %‘ﬁ%(‘,‘éfgpgﬁﬁh“%agﬂﬁ" gnched with saturated ammoni um
chloride (15nmL). The resulting mxtur%_gias reduced by ca. 80%in vacuo and
wat er (50nmL) and ethyl acetate (100nlL) agdged. The supernatant |ayer was
washed with water (2 x 50nm) and sat uya bri ne (50nmL) and dried over

sodi um sul fate 20 before being reduddl i n"vacuo. Silica colum

chr ongd ogtrgphy v(g%tréusiy sﬂlﬂﬁﬁats@lbﬁ(yrﬂ sthexgneetipfthiohhengirhehangaine (5 in

i m do- car
di chl oron@‘tcﬁ%hg“%t% ,?% 56?“‘6\%? SG té_ ;étid&ﬁ;?ge iu Eﬁ'lo %%ég&%dd;;mdg(ﬂ? 9
(0. 499) aﬁ@”'QDWﬁPorT@ﬁé%&t&Pﬁé’i‘é%F et ?1f°5§ ”38558% %&9@ 8?8 %Qgrs
stirred f@he 2dadtionmnasdoatietiva taidot 20@ SEAr-SPE aantdgdse wasbed with medhang! aodii um
hydr ogen %@téﬁﬁrrpmaér%n{o%%éthaﬁ@l clbRéfration ol - attel Rve andipredlicoragaai cs

mere duce ng nd the residue purified by silica colum
chro ogV AS f%r ‘acet at e/ Cﬁﬁl ohexane). The resulting sul fone (0.35g)
was then & &1 5 38 minutes oz VEr] 67 6%t hane (4:1, 10nml) and acetyl

chl ori de (9 NWMRIECDedy®a. 18 (dOTH), V85 (t,MHK 1.5 (d\faflsl-l)s714|4r(tedl-lf)o4=2'2(15 Rblr F22and
reduced i i I mpound 30 (210ng). LCMS (A) Rt = 0.38
m nut es; %?@PW% gorg g%lélt(ﬂfcll}d'eé VR
25 Intermediate 2
1-{4-[(Trifluoromethyl)sulfonyl]phenyl}methanamine.

HZN/\©\ F
S

$oF

To 4-(trifluoromethyl)sulfonyl]lbenzonitrile (1.6g) in THF (20mL) at 20°C was added

borane-tetrahydrofuran complex (1.0M, 13.4mL) via a cannula. The mixture was stirred
30 for 1 hour before warming to reflux for 18 hours, cooled to 0°C then quenched with

methanol (5mL). The mixture was heated to 70°C, and then cooled and the solvent

removed in vacuo. The resulting residue was dissolved in methanol and passed through

a 20g SCX-SPE cartridge. The cartridge was washed with methanol and the product

amine eluted with 2.0M ammonia/methanol. Removal of solvent in vacuo afforded the
35 amine as a yellow oil (1.4g, 89%).

LCMS (A) Rt = 1.66 minutes; m/z [M+H]" = 240

'"H NMR (CDCl;) & 7.98 (d, 2H), 7.68 (d, 2H), 4.09 (s, 2H).
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1H NVMR (CDCI3) 6 8.41 (br s, 3H), 7.68 (d, 1 H, 7.56 (d, 1 H, 7.50 (s, 1
H, 4.08 (br q, 2H), 3.95 (s, 3H), 3.31 (s, 3H. Prior to inclusion in the
Ugi reactwonotdie7deeee base of the anmine was obtained byPoE&@BR00AHS®I an
am nopropyl - SPE cartridge or by treatnment with one equival ent of
triethylamne. Internediate 4
{[ 2- Chl or 0- 4- (net hyl sul f onyl )phenyl ] met hyl } am ne hydrochl oride. 45 WO
goog{ 0674@&3&;@{{ I05/ 005007 H2N d o To a solution of

chl oro-4. fon ther 10nL) at
0C was ad# V'?'(m?t%\f'g&"? u&eﬁ@u%%%{"g“yghe%hﬁwé et éler ()1. oM
30nmL), The mxture was stirred at 20C or 3 days and quenched w th water
(1.2m), aqueous NaOH 5 (15% 1. 2ndy ter (3.4nL). Sodium sulfate
(anhydrous, 2g) was added and the “mi x stirred for 5 m nutes whereupon
the solid was renoved by f||trat|on wash bwith ether and the filtrate
reduced in vacuo. The residue ? 1.Ssol v Ln .tetrahydrof ap
(10nL) an®o @ soél&@n&éﬁr@tqwq%ﬁﬁ@ew ﬂ‘r'ﬁi_bfn%ma aﬁ'@t(ﬁé)ﬁg'”s‘ﬂ?f'éﬂh‘?ﬁp%rh{@mﬁ{é@
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hour s and (T2allc Sthei mixtvee was heatgd t@ 1007€ for 8 heursc coniedited)°C2ar@nmpenchegivrith A) Rt

=0.3m “gé Eatecﬁfégbg{dwdfﬂ' th|oné’e’- 5%)%(&@%@%%% \Zﬁs {dalicsd by 84 80%.iA0 (s,

toH|) ncl usiV8#d a9 Walerd® rple)a%'{dl%Hylt 8taft<? g1({0grg_gé|d§?d %ngerngt%nt %?%r whE | or

means  of \Aanh@dnwnbmtﬁsﬂxﬁﬁmtdaﬂd rsa@g@e@bnm(&qnéataﬁﬁﬁﬂemw W%&H?ﬁ}%l ent
of trpet hykrig Neeind Ntredusedi ahe 2acd. [ ( 5-Sleahyteldmapheginatography  (ethyl

H-pyrazol 4= Ml JaRIAEkd AT 0P fhe redblie HAN e imido-carbonate (2.2g), 0.49g of which was
then dissolved in dichloromethane (7mL) and water (6mL) and sodium hydrogen
carbonate (0.49g) and 3-chloroperoxybenzoic acid (1.5g) added. The mixture was
stirred for 24 hours and the mixture partitioned between saturated sodium hydrogen

25  carbonate (10mL) and chloroform (10mL). The combined organics were reduced in
vacuo and the residue purified by silica column chromatography (ethyl
acetate/cyclohexane). The resulting sulfone (0.35g) was then dissolved in
methanol/dichloromethane (4:1, 10mL) and acetyl chloride (0.35mL) added at 0°C. The
mixture was stirred for 24 hours and reduced in vacuo to give the title compound

30  (210mg).

LCMS (A) Rt = 0.38 minutes; m/z [M+H]" = 216

'H NMR (CDCls) 8 8.41 (br s, 3H), 7.68 (d, 1H), 7.56 (d, 1H), 7.50 (s, 1H), 4.08 (br q,
2H), 3.95 (s, 3H), 3.31 (s, 3H).

Prior to inclusion in the Ugi reaction the free base of the amine was obtained by means

35  of an aminopropyl-SPE cartridge or by treatment with one equivalent of triethylamine.

Intermediate 4
{[2-Chloro-4-(methylsulfonyl)phenyl]methyl}amine hydrochloride.
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A solution of ethyl 5-nethyl-1-phenyl-1H pyrazol e-4-carboxylate (1 g, 4.3
nmmol) in dry ether (4 m) under N2 was cooled to -75C. Diisobutyl

al um ni urwbydoc/desst LM i n hexane, 8.6 nl) was added ovePCIGBmWIRMWE®7and t he
reaction stirred at -70C for 2 hours. Dry 35 nethanol (0.85 ml) was then
added and the reaction stirred for a further hour. Hydrochloric acid (2M
4.5 mM) was added and the reaction allowed to warmto room tenperature and
stirred for 20 m nutes. The organi ¢ phasg was separated and the 46 WO
2006/ 067462 PCT/ GB2005/ 005007 aquemis se extracted w th dichl oronet hane
(2 x 50 m). The conbi ned organics wer .ed (Na2SO4) and concentrated to
yield (5-nmethyl-1-phenyl - 1Hpyrazol -4- yl)g®f hanol as a paI e yeI | ow solid
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| n dryst esatbgted aiFrWCmiUn(l 4hiBricd |30eiL).OThavessuAifg ealxtuid WasgiradaksdTby b4 MBiWds | de

(1 M sol %bL‘fH‘aﬁd‘wét%F HQH Z%télte @(Jml-_r)hﬁﬂeﬁaclﬁwe% gﬁ%taﬁ |aryéﬁ_ﬂa£ or 1
hour at roo e P

reaction M&%&)WH@ a?%%ééﬁﬁ) ﬁ%ﬁg (ng ROmMid @&nlidHiRd Sversediim pyifale 7
m), 15% dereimbejdr oxédisedO. Im67vaﬂup and Silisat ecol¢dn5 chrpmaidgepBy (@188 Q)

\t/vas t hen[ adetath/cytithexary tdf afe Weridlel §aver @d infidb-tdiBorae f(RI13hT, abcte %@q%rﬁ at led
o gi W, Oi
(218 36, sl el o bR e a?‘@%?‘é%ﬁé%bfﬁ?e (0%prl3 i es:
n z [M+H]3 0°G g gThermiytase wescetiyed, 07?611h?l§s rew'ugedrmsvaqqﬂ tosgiye thye title (s,
2H), 2. 32compodid) (210mgY. (s, 2H). 30 Internediate 6

({2-[(1, 11V A))ﬁt%td‘S{'rﬁlﬁLh'téQ]rﬁlE yH eidpyl ) am ne  H2N  Prepared si m larly

Eﬁe[éim”é’?%‘*bﬂ f@ E?ﬁé&meb"%r%ﬁﬁ m#&ﬁ@f S e peliatiatedee 2, 1O

Prlor to inclusion in the Ugi reaction the free base of the amine was obtained by means
of an aminopropyl-SPE cartridge or by treatment with one equivalent of triethylamine.

Intermediate 5
30  [(5-Methyl-1-phenyl-1H-pyrazol-4-yl)methyl]amine

SN
HZN/\§I\’1

A solution of ethyl 5-methyi-1-phenyl-1H-pyrazole-4-carboxylate (1 g, 4.3 mmol) in dry
ether (4 ml) under N, was cooled to -75°C. Diisobutyl aluminium hydride (1M in hexane,
8.6 ml) was added over 10 minutes and the reaction stirred at -70°C for 2 hours. Dry
35 methanol (0.85 ml) was then added and the reaction stirred for a further hour.
Hydrochloric acid (2M, 4.5 ml) was added and the reaction allowed to warm to room
temperature and stirred for 20 minutes. The organic phase was separated and the
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35 "HNWR (CDCI3) b 7.55 (dd, 1 H), 7.41 (dd, 1 H), 7.35 (dt, 1 H, 7.23
(dt, 1 H, 4.07 (s, 2H, 1.57 (br s, 2H), 1.31 (s, 9H). Internediate 7
{[ 1- Met hyweo=2eqaasrdsk uor onet hyl ) -1 H- pyrazol - 4-yl ] net hyl } @Oirre32065/005407

2006/ 067462 PCT/ GB2005/ 005007 N-NF // F F H2N Prepared simlarly to
[ (5- et hyl - 1- phenyl - 1H pyrazol -4-yl)nmethyl Jam ne (Internediate 5) from
commercially avallable ethyl 1-nmethyl-5-(trifluoronethyl)-1H pyrazol e-4-

car boxyl Z‘Taﬁlie ?raae @1 %hm tRsne @ % S0Vl *+ The Jc%%blr{éd kie$Cl 3)
A

6 7.41 di ate
8 4- {[2 ( erRet ﬁdarﬁ\‘ h?ﬁ‘ Ceﬁ“” t %O%H)aféﬁi %%‘%P\yﬁ pl’(‘leiiy"\ﬂ py%),qe
1. OM sol uM)matMﬁolmstam@euﬁliqwmjﬂdﬁﬁiélgsmct%)r ahydrofuran (7nL) was added

sl owl y t o gms@l)yti=0n15milditds, th/Bptks] et 188nol ami ne (0. 75, 7.19mmol) in

tetrahydr §§ Qi rﬁ 76€mg P We® Sthisdifd of Q5-rmad );p nut es.

Thi s Tega%gg I 'g'h%&ﬁ{'% 8" ﬁ ?{é ¢1 ot %?ﬁ r ben itrile

7. 1ommol ) phanyFiE-RYEA0)- a}ﬂ)meéfw (R15Re. 4-84unp! "@%‘ P@"%H&X?ﬁ(}? d at

-65C for mg)cm-m mrholgrand| holeedar siewes 4 A9 in oifvnch@mrem&thane @dRAé méti Thed
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sul phdfe an@ patoyrllemtsoli §63MEeYS Ydduced pressure to give the title

conpound @EMSWIRtON\Q 8 ImifB88Ym/z20+HF =NNER (CDCI 3) 6 7.47 (m 1 H), 6.65 (m

2H), 4.09 5(|1h 74 4 cgrb%Qieh de te1 TRt Rad dissolved in
et hanet hiedl E ﬁv%ayé S 3b Suf Lol °%.?:é9rz°8" f s b g8 ingl e

t reat ed wiaddec §b¢ m-lxtuﬁe Wwas b,eqte@a( geflux for 2 hours The reactlon was allowed fo cool
| met hybamt@%&h heipé&raitre Zntil pwrtrdneammdernl wetet &ndSoroformt(@nn2alindL. e TBE i n

dry THE (40 @ﬂgﬁ m%\éTé]ne%o \gva Pd ;E%%céﬂt?‘aftéﬁ 4 - hqte{rﬁfm-%henﬁ aem

(17h) 1 S{rﬁa%é@ aIBpIgy i ST 85 B VAR 8L S CriF NG UPLSAI: ERPEBRat o
(40mL) . Th.é:l\@(m)qﬂeoﬁ%mmuieswalz [MX*HI ac2@ with di chl oronet hane (DCM and
the Ofganh% BhaRfionest 5-WRIMAd -pHeh{i- BHBRaESe A0k buTiéNydEOgaMe CBBH NG 29Bhen
R Y S R e %@ i Ho: o%‘ve%' | UORL TR IGARRRT hidHsS s e
solutlon in tetrahydrofuran, 4.4 ml). The reactlon was stirred for 1 hour at room
temperature and then heated at reflux for 18 hours. The reaction was cooled to 0°C and
quenched by the addition of water (0.167 mi), 15% sodium hydroxide (0.167 ml) and
water (0.5 ml). Na,SO, (0.33 g) was then added. The reaction was filtered and the
25 filtrate concentrated to give [(5-methyl-1-phenyl-1H-pyrazol-4-yl)methyllamine as a
yellow oil (615 mg, 112 % contains some tetrahydrofuran).
LCMS (A) Rt = 1.62 minutes; m/z [M+H]" = 188
'H NMR (CDCl3) 8 7.61 (s, 1H) 7.5-7.37 (m, 5H), 3.75 (s, 2H), 2.32 (s, 3H), 1.67 (s, 2H).

30 Intermediate 6
({2-[(1,1-Dimethylethyl)thio]phenyl}methyl)amine

i
i

Prepared similarly to [(5-methyl-1-phenyl-1H-pyrazol-4-yl)methyl]lamine (Intermediate 5)
from the commercially available 2-[(1,1-dimethylethyl)thio]benzaldehyde.

35 'HNMR (CDCI3) & 7.55 (dd, 1H), 7.41 (dd, 1H), 7.35 (dt, 1H), 7.23 (dt, 1H), 4.07 (s, 2H),
1.57 (brs, 2H), 1.31 (s, 9H).

Intermediate 7
{[1-Methyl-5-(trifluoromethyl)-1H-pyrazol-4-ylmethyl}amine
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4-{[ 2- (di met hyl am no) et hyl ] oxy} - 2-fl uorobenzonitrile and

4-{[ 2- (di met hyl am no) et hyl ] oxy}- 2-(nmethylthio)benzonitrile (1.659). This
was di ssowvoeedodos7aey DVF (5ml) and added to a 35 sol uti eocTaB28@diosor

met hanet hi ol ate (0.72g) in dry DVF under nitrogen over 1 hour. This 48 WO
2006/ 067462 PCT/ GB2005/ 005007 m xture was stirred at roomtenperature
overni ght then quenched with agqueous ammoni um chloride (30nlL) and aqueous
sodi um hydrogen carbonate (50ni). The N_aHeous phase was extracted with DCM
and t he organi c phase was washed with) us sodi um hydrogen carbonate
then with brine, dried over anhydrous fod&un15 sul phate then concentrated
under reduced pressure to give the titfte conpound as a vyellow oil (57%.
LCMB (A) Rt = 1.82 mins, [MrH + =237V H NVR (CDCI3) 6 7.43 (d, 1 H),

6. 82-6. 77P('ébaré’d'|)s1mllérl)17o ((Bxméthi)ls1-gheB- ( Kpy2izpl-4-2)Hithi famidi)) (Interthediaté $) 6H)

10 I'nter a omn thyl  1-methyl-5-(trifluoromethyl)-1H-pyrazole-4-
4-{[ 2- (Dn?rrrtgéh]yl am n eCI "¥| I]avall 2 (eme¥ t hyl sul 1yony enzonlyt)rllgyoz- Il I N

0- 4-{[ 2- CRiLRXYIRIGI am no) et hyl ] oxy} - 2- (met hyl t hi o) benzonl trile (Int. 9)
(1.060) WAEMS &9 Rtwei42 trinutes; an/g [WEN E1HOL) under nitrogen and the sol ution

was treat eg NMR?CD@EBQ?(@ @5M), 3§he(s r&@ubeemg IH)x1.86 €orHSL i 1 1 ed

overni ght. was ad foll owed by water (20r1L) The aqueous
phase was saturated with sodi um suI phite and sodium carbonate; the m xture
was then dnterrpediate 30 ni nutes and the phases were separated. The aqueous
phase was 4qvga-(BithethylamddyethyBoxy)r2-fluoeolerganitdleohase was washed with 20

sat ur at ed aqueous sodi um car bonat The organi c extracts were concentrated

under reduced pressure to give t%lﬁg corlrpound as an oil (4799 . 'H NWR

(CDCI3) 6 7.72 (d, 1H), 7.56-7.49 ( 4n26 (broad s, 2H), 3.05 (s,

3H), 2083 (broad s, 2H), 2.35 (broad s,~6 25 Internediate 11

2-{[4-( AmAntDﬂM mw&«mawwmm% )rpmawqroww ) avaseadeied Slavdn e ne

22"{\1[9 ?gl h QfNNdm)[eﬁhylethanolamme (0.75mL, 719mmol) in tetrahydrofuran (5mL) at 0_0)
| mn

oLy o e e e i

on charcoéﬂ -difjgorpbeagppitdle (1-QHg ghdp Hy 'ar(ég'é«h 3t iPd §t‘?(5’9r

pur gi ng t heixisiyes wassivrédat66TO e 13, hddma toert alloped tnagarmelouoen teypéiature aﬂﬁon

?nldte; a?:ats 4 \Agrsa; 2% Cg‘eP@STH@ peGreWddthan $8Blkl to ‘g% A qQén@@MwﬁH\ﬁat@ﬂ(ﬂ@nﬂgd

[ [

product adhep )95%“?6\/\”?"@\ pleh[y 5‘9\53%5‘51’{‘55313" eg %Eczkﬁ d‘r“’%grwa%rh?g%é{ﬁ‘r and t he

sol uti on Wa@mtpnibent wish dﬁlr@n@mk)ecﬂj@édoﬁreé@lﬂb{d@u% H@Qr@%‘%ls&'@@at% apd

m xt ur e ofcoRBeritRidtrtieler Astick® bresbareatacyivding titlelcutmpoundasa gelioveoit (83%)H under

reduced PrESHHRACDRI) & 7.47 (m, 1H), 6.65 (m, 2H), 4.00 (t, 2H), 2.74 (t, 2H), 2.30 (s, 6H)

Intermediate 9
4-{[2-(Dimethylamino)ethyl]oxy}-2-(methylthio)benzonitrile

-~
N\\é
|

25  Sodium methanethiolate (0.46g) was dissolved in dry THF (30mL); this solution was
treated with a solution of 4-{[2-(dimethylamino)ethyl]oxy}-2-fluorobenzonitrile (1.259)
(Intermediate 8) in dry THF (40mL) added over 90 minutes. The mixture was stirred at
room temperature overnight. Then was treated with aqueous ammonium chloride
(17mL) followed after 10 minutes by aqueous sodium hydrogen carbonate (40mL). The

30 aqueous phase was extracted with dichloromethane (DCM) and the organic phase was
washed with aqueous sodium hydrogen carbonate then with brine, dried over anhydrous
sodium sulphate then concentrated under reduced pressure to give a ca. 2:1 mixture of
4-{[2-(dimethylamino)ethyl]oxy}-2-fluorobenzonitrile and 4-{[2-(dimethylamino)ethyl]oxy}-
2-(methylthio)benzonitrile (1.65g). This was dissolved in dry DMF (5mL) and added to a

35  solution of sodium methanethiolate (0.72g) in dry DMF under nitrogen over 1 hour. This
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afford the di hydrochloride of the title conmpound. This was converted to the
free base using a 10g am nopropyl SPE cartridge eluted wth nethanol.

Pr oduct - cwotzadenions2 49 WO 2006/ 067462 PCT/ GB2005/ 005007 PCTraB2005010S000€er €
conbi ned and evapor ated under reduced pressure to give the title conpound
as a yellowoil (80%. "HNW (CDCI3) 6 7.37 (m 2H), 7.27 (s, 1 H), 4.06
(t, 2H, 378(s 2H) , 294(s 3H), 2.67 (t, 2H), 2.22 (s, 6H) 5

I nt er medi ghg,rh2wad- t'?rréd3 Hobfhi fg{ﬁﬁép@@f@lld\/gﬁﬁ nﬂh@hn@uénched NyittENulons xt ur e

of 3-br d

10 (56823?%&@%% G @&wier@‘“’q»%s %%9@ B BiBhely chfipaak 8§ “'Eheac' ‘
0. 033mnl ?QWWUSMUWa%ﬁIraW@M'Bb%“@ ard’ e areenicapkese Was h@ h‘%’t‘
(8m) V\aSamueds@numewdwgenf carbéndtouinen aiitt briven dried| @@r ahhgdious tapdiinmas

treated wy g had rWler‘?fco rﬁfaté’%ﬁgn%’f' gﬁ depredbird t%@@‘thé)futlé“cﬁmpﬁﬁlﬁﬂr%"@ne

The conbi ne ase was over magnesiumsulfate, filtered and
evapor at eMeW?'g(%géq a yellow oil. The produc'? was 15 purified by

chr omat ogLe@msy(ARtrg!. &ZB’gfleB%ﬂ'i]eFBS'é SPE cartridge and eluting with a

m xt ure ofy fiM(CDORES hamad, B)esele. AN BH)EOIS (RRANIE.E2 (t22H), 851)(st31-l)g| ve
100ngy %(%&@)he t|tIe corrpound as a colourless oil. LCVMS M+ 185. 'H
NMR (400 '3) 5 3.97 (s, 2H), 7.34-7.38 (m 2H), 7.45-7.48 (m 2H),
7.54 1@0 (bs, 1 H, 7.87-7.91 (m 1 H, 8.58-8.61 (m 1 H, 8.84-8.87 (m 1
H) . 1 nter ivtdrmédiate310 [ 2- (Am nonet hyl ) - 5- f | uor ophenyl ] net hanol OH H2N F 25
To a sol uylsy mh\&hgéﬁﬁno)étﬁw]%ﬁg RhametyIsUlidng1)beazorfrie™! ) i n anhydrous
tertahydrofuran C wasoadded i sopropyl magnesi um chl ori de (2M
in tetrahydrofuran 15 m 30 mpl )O\nd the reaction stirred for 3 hours.
Di net hyl f or mam de (5.79 rri 75 mm as then added and the reaction
allowed to warmto roomterrperature ) stlr;{,ed for 1 hour. The reaction
was then cooled to - 10C and hydrochl Bri® aci a (2M 37 m) added 30 and the
reacti On at{[z (RehefHYTangRo)atHyNe:es-2- (ethyiteiaienaoniuis (Ihhed) (1@Bgrwes disseolvad 3

origin 4 @M M”‘pﬂ)tng_a :.Er{dtef g H"'fab!? thd lelu |&¥%§ttﬁ‘eat£1ﬁnt9m&5(3%§)9 t hen

dri ed
ol d, 2. TESGESUNRLISDBES, 168 WEto P 0ng e pdged (Plodbaob?" 5
(1H, r’r) Waldr (20H)L)dBhe aquems AlGgse2wasl seiyated . with 7sodu|m‘( §ulpﬁ1ltq-r)and3g>dp_m5
Ret tinme Zarbonafd? tHeSmix@he &¥aseflen stirred for 30 minutes and the phases were separated.
The aqueous phase was washed with DCM (x3) and the organic phase was washed with
20 saturated aqueous sodium carbonate. The organic extracts were concentrated under
reduced pressure to give the title compound as an oil (47%).
'H NMR (CDCl;) 8 7.72 (d, 1H), 7.56-7.49 (m, 2H), 4.26 (broad s, 2H), 3.05 (s, 3H), 2.83
(broad s, 2H), 2.35 (broad s, 6H)

25  Intermediate 11
2-{[4-(Aminomethyl)-3-(methylsulfonyl)phenyl]oxy}-N,N-dimethylethanamine

S

~ :O
H;N |
o/\/N\

A solution of 4-{[2~(dimethylamino)ethylJoxy}-2-(methylsulfonyl)benzonitrile (Int. 10)
(0.52g) in glacial acetic acid (40mL) was hydrogenated over 10% palladium on charcoal
30  (0.4g) at 1 atmosphere of hydrogen for 3 hours. After purging the system with nitrogen,
the catalyst was removed by filtration under nitrogen and was washed with a small
volume of DCM. The combined filirates were concentrated under reduced pressure to
give the crude product as a yellow oil; this was dissolved in 2M hydrochloric acid and the
solution was concentrated under reduced pressure, then dissolved in a mixture of
35 methanol and toluene and this solution was concentrated under reduced pressure to
afford the dihydrochloride of the title compound. This was converted to the free base
using a 10g aminopropyl SPE cartridge eluted with methanol. Product-containing
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To a solution of 4-fluoro-2-fornyl benzonitrile (2.78 g, 18.6 mol) in
anhydrous tetrahydrofuran (34 m) at 0 C was added |ithium

al um ni urNpaoicds7462M i N tetrahydrofuran, 37.2 nl, 37.2Ppoir)GEena/ b7
reaction stirred for 1 hour. Water (1.14m), 15 50 WD 2006/ 067462

PCT/ GB2005/ 005007 % sodi um hydroxide (1.14 nml) and water (3.42 ml) were
sequentially added followed by the addition of sodium sul phate (1.4 g).

The reactjq %lﬁW?Sw%rJ% %blhEﬁré?ﬂi @Vébo?&@&%ﬁd%ﬁtr@@ucefdopbé‘s@ur@ to glve ththltll\?l\/R

[ 2- (am none or o gg/ met anol as a brown 0| ,
( CDCI 3i 48@“ ° 720r§ ; 7.11- 08(1H m) 6.97-6.92
5 (1 H Nmre(ccrma)aﬁz Amo2(iR 2T, 1 tQ6rfb @HIt 278 48, 2H), 2.94 (s, 3H),

(3R, 6R) - 3262,(82 %-6H)
H i nden- 2- yI) 1- [2 (hydroxynet hyl ) - phenyl ] net hyl } - 6- ( 2-

met hyl pr o%l) 2. 5-piperazinedione OH O HN,"' 10
[ 2- (Ami no ?W‘;ﬁ‘l?e?il ] met hanol (3.509 g, 25.58 mmol) was dissolved in
met hanol 1{2&3dPyridinyl)phenylhyethanamdne ( 2. 75ml 25.63 Mol ) added fol | owed by

(2R) - 2, 3-di hydro-
1H i nden- 2- yl ({[ (1, 1-di et hyl ethyl)@_@yl}am no) et hanoi c acid (7.453
red for

g, 25.58 nmol). The m xture was $iN 15 m nutes before

2- h | met hyl d added.
e e baad DB RyatS 4o R T aene oo s heb R ortRE A7

t enpet@t u(ES8mgs 3. Zmmiok) Hars! tetrtlsis @riphenylabosphiriedehliediumi0) (9Mg, ia@3Bmmelhimn
Then acet yh,&dilsYodfieh ﬁé@oﬁat@ﬁMliﬁﬂﬂammetW@( ciddde@miJheR rdatedaxiclne was

el | R Bbl e ied, hd' Mry\]/ﬁ?tﬂe%téﬂtﬂ/% 886 §5s bha RFadtd T e

room

ra
r educed pwbsﬁx@mlooﬁ@'qh@é‘?@eﬁ‘aﬂar k THEofPMPIHESH CrgRRICT B'&%’ﬁewg{‘éass ffied Qyer n
chl or Of or FsghBsitmn) sufatk, Siteredatret] evaguated o sodkaima pélar binakhe producti was (40

m) fe E@h@t b0 abhy WS dh byt sshaveile spk! @érﬁfd@ér@ur{dlglgtlrﬁﬁ witargl t he

phases se tract r x 50
S TG S R R T
reduced pf4d6Lofdhe tﬂ'%@pmmnmas Wltflﬁﬁ%waform solution was treated 25 vmth
gl aci al aceMmsMaRi@5(2m ) and Ieft to stand, at roomtenperature for five

nghts, ThawRR08AAS! BRI vfga he%%?tw%%ﬂmswmm Asid (70
m) dil
Dhhsehns Gadhod- G0 190 A 48931 ol ST B Mibonat e sob ut i on (76

m ). The organi c phase was dried (l\/gSO4), evapor at ed under reduced
pressure drdediatk 1 vacuo to | eave a dark brown solid. The 30 solid was

| oaded in dightor sh silica chromat ography col um
(pre-elut e%(‘ﬁﬂ'ﬁ)@%&gf 'yﬁlgﬂékg?gylﬁﬁgﬁ'a&églmexane) The col umm was el uted
with 20%to 100% ethyl acetate in cyclolexane to afford
(3R, 6R)-3-(2, 3-di hydro- 1H-i nden- 2- yh x< -
(hydr oxynet hyl ) phenyl ] met hyl }-6-(2-nmeth (gpyl ) - 2, 5- pi perazi nedi one (1.563
g) as a pale brown foam

25  To a solution of 2-bromo-4-fluorobenzonitrile (5g, 25mmol) in anhydrous tertahydrofuran

(17 ml) at — 30°C was added isopropylmagnesium chloride (2M in tetrahydrofuran, 15 ml,
30 mmol) and the reaction stirred for 3 hours. Dimethylformamide (5.79 ml, 75 mmol)
was then added and the reaction allowed to warm to room temperature and stirred for 1
hour. The reaction was then cooled to — 10°C and hydrochloric acid (2M, 37 ml) added
30 and the reaction stirred for 20 minutes. The reaction was then reduced to ~ 1/3 original
volume and partitioned with ethyl acetate. The organics were then dried and
concentrated to give 4-fluoro-2-formylbenzonitrile as a brown solid, 2.78 g.
"H NMR (CDCls, 400 MHz): & (ppm) = 10.35 (1H, s); 7.9-7.86 (1H, m); 7.75 (1H, dd, J =
8.16, 2.64 Hz), 7.49-7.44 (1H, m).
35 LCMS: Ret time 2.25, no ES" observed.
To a solution of 4-fluoro-2-formylbenzonitrile (2.78 g, 18.6 mmol) in anhydrous
tetrahydrofuran (34 ml) at 0 °C was added lithium aluminiumhydride (1M in
tetrahydrofuran, 37.2 ml, 37.2 ml) and the reaction stirred for 1 hour. Water (1.14ml), 15
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35 LCM5 (A) Rt = 3.17 minutes; mz [MH + = 407. 51 WD 2006/ 067462
PCT/ GB2005/ 005007 Internediate 15 1, 1- D net hyl et hyl

3-{[ (3R, oRP-28e¢(@B742di hydro-1 H i nden-2-yl)-6-(1-ethyl pcomB2pesa05607

di oxo- 1- pi perazi nyl ] met hyl } benzoate 00", 0 0 HNJ O 5

1, 1- Di net hyl et hyl - 3- (am nonet hyl ) benzoate (2.69 g, 12.98 mol) was
dissolved in nethanol (15 m) and 2-ethylbutanal (1.6 m, 13 mmol) was

l"’_‘lfjdﬁge‘;o'z%o ] w&%‘e%{l ﬁ‘4l ) QH]S‘ Wity (3.4|2 ml) were sequentially add_eéi foZowed by

i - 2- nyl nme X al bon ar e aci :

12, 99 iaﬁpﬁ cfsainpre V14 Bl PR ek R R e i oo Corttated

2- [ ( phenytorelt j2-{amindpatyiH5-fluoserheaw] aethepolas browd qindi®)9.-was added. The
m xt gre W8S NMR [(CBE1,a800 mna);t@r(mﬁﬁ) )g# ?EE-lQ%f(uﬂ, ?);87.1111){7{1(18 @nid nt)heie7ieed2 to
st an ve . nd.. efore the solvent was evaporated under
reduce% pm-jsrs}@r‘g%ﬁgﬁl @%\(ﬁégé@gﬁ\%y foam The foamin solution in ethanol
(90 M) containing acetic acid (1.5 m) was hydrogenated at room

t enper at uhdermaerdiatertbssure over 10 % Pd/ carbon (1.42 g) for 18.5 hours. The
reaction i eR)-842BaMhydfd - PHGRdEH-258-1-{[R+(Ry driokymethyd)aphéhd]nsethy B +6-(2- enoved

in vacuo to. gi,V . 15 The foamwas stirred in chloroform
(50 m) aﬁﬁtﬁlggquﬁﬁ%g%@é@%faéﬁ@cet ic acid (Zzd). The m xture was

stirred overnight (21.5 hours) at_room®enperd@ture. Then the reaction

m xture was diluted with chl or,,;L . a_d washed with 2M
hydrochloric acid (40 ml) fol Pe#eT sat uriat ed aqueous sodi um bi car bonat e
solution (40 m ). The phases were sepa at”’égdy hydr ophobic frit and the

organi ¢ phase was evaporated under 20 redu pressure and dried in vacuo
to |l eavye a brown solid. The solid was | oaded in dichloronmethane onto a
1209 f | as[p-GArhincmethyhoirenlyhaetphyl (2508, (25158 einudlpdvasi diksd G iretigtharetet at e

in cycl Ohgsm )anzljéhﬁ. HOlUERaMES7 HhUBE B3WhinBl) HOYed SN 8L PH)-B8ahgde- i n
X

Sl AR e ke il hgguﬁ@ 'E’:ﬁﬂﬁ%‘ifcg&{?pyl}%pim)gthanoic acid (7.453 g, 25.58
et hy| pr opyiriel2, Bheliroixiorel wrspetirsed figrn T Areminytesh befpt 2l (Rienyimpndoydprhew! sol i d
(2. 1195 9) isodpariddVs , B%.58 namdlY waik ridties.; The mixtivishas stirsd&or 1.3Maersradd at e

R L !
16 Phenyl E@%;? ‘.X‘Ié I%_g,é%-ﬁ{)(/ ,{ogﬁ‘?e@i&@m%_%vgf ghlg,)ﬁ%r (R7dre it was cooled in an ice / water

i nden- 2- } )
ol e BB 0 Db IEIRYIRS 200 Pl 14 Aoel) war, adgegl. Then fPeomituie Wes o | of

H\N\ J. 30sfirrdd im thel esolimn bath for a further 10 minutes before it was stirred at room
2-{[ (3R, 6Rmerbitrsd- M yAsD hblitsi e @hixidrey k/\hasfe\/érfo@téf&iy Uind¥r aBilided2oresslirexe- 1-

B oo 2 i O VA CER. SNrU s ] Pt (0B Rt
pheny! met ggiHeisysqdityh digaRangin seJuliane(40 ml) for 60 minutes befote it was diluted with
chloroform (100 ml) and the phases separated. The aqueous phase was extracted with
chloroform (3 x 50 ml). The combined organic phase was dried (MgSO,) and
concentrated under reduced pressure to ca. 80 ml. The chloroform solution was treated
25  with glacial acetic acid (2mi) and left to stand, at room temperature for five nights. Then
the reaction mixture was washed with 2M hydrochloric acid (70 ml) diluted with
chloroform (140 ml) and filtered. The filtered organic phase was washed with saturated
aqueous sodium bicarbonate solution (70 ml). The organic phase was dried (MgSOy,),
evaporated under reduced pressure and dried in vacuo to leave a dark brown solid. The
30 solid was loaded in dichloromethane onto a 330g flash silica chromatography column
(pre-eluted with 20% ethyl acetate in cyclohexane). The column was eluted with 20% to
100% ethyl acetate in cyclohexane to afford (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-{[2-
(hydroxymethyl)phenyllmethyl}-6-(2-methylpropyl)-2,5-piperazinedione (1.563 ¢) as a
pale brown foam.
35 LCMS (A) Rt = 3.17 minutes; m/z [M+H]" = 407.
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(39ny) and the m xture stirred for 3 hours at 20C. Methanol (2nl) was added
and the 52 WO 2006/ 067462 PCT/ GB2005/ 005007 m xture passed through a 2g
am nopr opyb-28sBecmumm and t he sol vent renoved. The regdirtdBrgovmsiodue was
purified using a 2g Si-SPE columm eluting with ethyl acetate/cyclohexate
(40-50% to provide the title conmpound (69ng) as an oil. LCMS (A) R = 3.67
m nutes; niz [|\/H—|]+ = 618, [M- = 616. 5 Internediates 17-18 were prepared
by net hod gt o that described for Exanple 66 from

2-{[ (3R 6 6- h

Coxo 1 p.}; m?%?u Rerbsi nieeiPidgn 1 i € B PR R e
Name No rdquoﬁimlmérazlﬂylﬂmﬁhﬂ}@rﬂoag 617; 1, 1-di nethyl et hyl

4-{[(2-{[ (3R, 6R)-3- (A 615 (2|hydro 1H i nden-2-yl)-6-(1- "N o ethyl
propyl ) -2, 5-di oxo- 1- pi perazi ny hyI phenyl) ar bonyl]am no}-1- T 6-, Y m
HNpi per i di necar boxyl ate 18 602

1- di met hyl et hyl 4-[ (2-{[ (3R 6R) - 3 ~ INN\gt\)

(2, 3-di hydro-1Hinden-2-yl)-6-(1 HN N

propyl) -2, 5-di oxo- 1- plpera2|nyl] phenyl)carbonyl] 1- pi per azi ne-

(lifllr 23)(;|r§atze1yl1 %ﬁrgé?.yf% g(% e é%g?’ [)'1@’93' Partol) was dissolved in

e oo o gl ﬁma G R R o o by 25
(3R, 6R) - 3-dilydBe-diHHndero2-yKil(pheieyimathyl)pxylearipenyllaminp)efharait aridt (hy2Rp tchi18)29
phenyl } retfirol)- 67hd -fikdiré RiP¥linted? i&r- Pi PRhaRE Nedbreng-[(pRxamaERY Gy |dhRn@g) in
? ﬁ:t Imcxf? ﬁ'rlgocs}/%pgggg 7§%§ 23%%%?%%\/3%"?%989 G%S%iﬁtﬁ falc \?I?g lstlﬁgﬁ %lr rlogﬁ t%ﬁ'l(ﬁ)‘éggtlg%nd
vacuo, 10t hefor dShaurngng Eendelt Fesiper everdha yseleng (& *wuea%th%mrﬁ arseivant Wesen.)
and the mevapomtett ugdersredutsd preasiredd lea@0a siandwifoah. riftter fogemingsautiaor in20
m nut es. ;
hy drocn Orétggﬁ réé&b@rr‘ﬂlj‘@or(tag’im%?cefi?d“de'[(’1 '53&1?%@Wﬁ@ﬁa}ﬁfkfﬁahﬂ@mpﬁﬁur%r
hydroch! o Lol S eyRE T &SI £ WA KLU 1ol gt R il
through glass flbre filters and the solvent removed in vacuo to glve a pale brown foam.
15 The foam was stirred in chloroform (50 ml) and treated with glacial acetic acid (2ml).
The mixture was stirred overnight (21.5 hours) at room temperature. Then the reaction
mixture was diluted with chloroform (100 ml) and washed with 2M hydrochloric acid (40
ml) followed by saturated aqueous sodium bicarbonate solution (40 ml). The phases
were separated by hydrophobic frit and the organic phase was evaporated under
20  reduced pressure and dried in vacuo to leave a brown solid. The solid was loaded in
dichloromethane onto a 120g flash silica chromatography column (pre-eluted with 10%
ethyl acetate in cyclohexane). The column was eluted with 10% to 100% ethyl acetate in
cyclohexane to afford 1,1-dimethylethyl 3-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-
ethylpropyl)-2,5-dioxo-1-piperazinyllmethyl}benzoate as a pale yellow solid (2.115 g).
25 LCMS (A) Rt = 3.77 minutes; m/z [M+H]" = 508.

Intermediate 16
Phenylmethyl N-[(2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-
dioxo 1-piperazinyl]lmethyl}phenyl)sulfonyl]glycinate

Qo Pty
. e

To a solution of 2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-
piperazinyllmethyl}benzenesulfonyl chloride (Int. 20) (100mg) in dichloromethane (2ml)

was added diisopropylethylamine (78ul) and phenylmethyl glycinate hydrochloride
(39mg) and the mixture stirred for 3 hours at 20°C. Methanol (2ml) was added and the
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50% wher eupon et hyl acetate (400nL) was added and the m xture washed with
de- gassed water (2 x 250nmL), brine (200nmL) and dried over sodium sulfate.
Renmoval oWotb&/06382W0 2006/ 067462 PCT/ GB2005/ 005007  solpegrdB200s/008mao0 and
silica colum chromat ography (ethyl acetate/cycl ohexane) gave the title
conpound (5.8g, 82%. LCM5 (A) RR = 3.7 mnutes; mz [MH + = 423 "H NWVR 6
7.15-7.35 (m 8H), 7.01 (br d, 1 H, 533 (d, 1 H, 4.23 (d, 1 H, 4.15

(dd, 1 H),pix e?' ggs ro% h]a amn [fy'irBPQFQolur?rn 2Ad (the sélvb‘}nt’ reﬂwo%gd(cme
s ggg il

, 1.52- | nt er nedi a
|2_|){[(3R 6RPS t'ftgz r§5 hyX a‘FoP @‘% e 2a % ?*i ela?% frin Sl it &Ry
propyl ) - 2, detiteigyslahepaiedAa-E0M) Itg provide tea %ﬂﬁ GaneRLedde gbaﬁyan ehl ori de 00""'r
O O-\ S~CCh ciib (AMWRE-13.67 thifiates; el [MEHYTE 618, (IR~6RB: 3- (2, 3
hydr o- H-|nden 2-yl)-6-(1l-ethyl propyl)-1-[(2- rrercapto-

henyl rreth er azi nedi one n ac jtril 60m
gt 0>C/: was In H'@H'aﬁ%%)aﬁs'f%ﬁﬁ“ﬁ?tﬁ’r&?%re% QV?g’)‘é}Bé‘i’é ?9893 &Poﬁ\ﬁ? %t%ﬁdt ?%n 012
sul furyl diaomla&6( fromn2X[(3RBRFR2,3diysre-1Hendert-2yh del( 1agthypropd)-R $rdiox®

hours. Sodj. Hgb@grng%&qq@}&é}ﬁb.c\/@m @xse®)l ved in water (100n) and added to
the reaction at 0C/ the m xture stlrred for 2 mnutes and partltloned

a laYa) P \v A el a Y=Y |
bet ween ety acetate(26611H) oulu wart (50 )—The—acgueous Id.yCI wa's

extract ed (Mht h Stuglare acet af RES/Orﬂ )"V%tnd Nef® conbi ned or gani cs washed
with satUrNé ed brine (150n1) andndmi ¢dveover sodi um sul fate. Renoval df the

sol vent in1v7acuo 2 agld 5| k 8“"3‘&33"'41%??0@“0&% tﬁ)quc{{ﬂFQ(gﬁ% ane,

chl orof orm 'di|et hyl’® and et h% %%dat VE und

159, 5a%. LOVE (AR =[3.7 i )te ra:1 R @ 8. 14 (d.

(1 H)? 7.706(t ( ) t, 1 H {31 (de%trﬁpyl)ﬂ@dmo -Gpiperagingly: (d,( 1
E)D, 25'834(33’ (gg, (ﬁ] H21H)4 ils(s(imelhmheﬁylﬁ@rddﬂfyl]éiﬂho -B. 868(7m(t1
3H5. | nt er|nedi ate 2101 - D| et hyl|et h§/| 4-[ %m{e é'gguegp{? @Q?Z 3- d| hydro-l ’

g

H i nden- 2-yj ) nyTprp

2, 5- di oxo- 1“8)p iper a(&tv ﬁ%ﬁ lgn 6R?o] 141 %' él'}yle&hyl 4e[é2 m) R&?//I?)a%e g

0~ O S|N “b@ri 4 WO 20687 06P262 mfmmmmﬁ?ry -6-(1-
ethylpropyl)-2,5-dioxo-1-piperazinyl]-

methyl}phenyl)carbonyl]-1-piperazine-
carboxylate

10
Intermediate 19
(3R,6R)-3-(2,3-Dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-[(2-mercaptophenyl)-
methyl]-2,5-piperazinedione

15 To a solution of (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-({2-[(1,1-dimethylethyl)thio]-
phenyl}methyl)-6-(1-ethylpropyl)-2,5-piperazinedione (Example 60) (8.0g) in acetic acid
(80mL) was added 2-nitrobenzenesulfenyl chloride (3.3g) and the mixture stirred at 20°C
for 24 hours. The acetic acid was reduced in vacuo, the resulting yellow residue
dissolved in dimethylformamide (36mL) and the mixture de-gassed by means of a

20 siream of nitrogen gas for 20 minutes. Triethylamine (3.3mL) and
tris(carboxyethyl)phosphine hydrochloride (6.7g) were then added and the mixture
stirred at 20°C for 1.5 hours under nitrogen. The mixture was reduced in vacuo by ca.
50% whereupon ethyl acetate (400mL) was added and the mixture washed with de-
gassed water (2 x 250mL), brine (200mL) and dried over sodium sulfate. Removal of the
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To a solution of (3R 6R)-3-(2,3-di hydro-1Hinden-2-yl)-6-(1-ethyl

propyl)-1-[ (2-nmercapto- phenyl)nethyl]-2, 5-piperazinedione (Int. 19)

(800nmg) iwoaocwtmwnickrile (3.2ml) was added 1, 1-di nethyl eCmydB2005/005007

4-[ (et hyl sul fonyl ) oxy] - 1- pi peri di necar boxyl ate (477ng). The reaction was

cooled to OC and de-gassed with a stream of nitrogen gas for 20 mnutes. 5

Pot assi um car bonate (330ng) was added and the reaction was heated to 80C

for 3 houggy nTDﬁvjc@@%'hb Qﬂc%@lu%rdh‘rémﬁﬂgﬁé Hﬂé@ﬁ%ﬂ@cé\@fe%yc(o%%%ﬁe)@ﬁde gichy|

acetate (1%@ i g ous | ayer exiracted with ethyl acetate

(2x12n) OE'B’r%'Pﬂ fcs were, cgncent rat ed and the residue purified

by silica @MgrA) Bhréﬂamwteépﬁ‘ﬁz Mty F 428cet at e/ cycl ohexane) to give the

title cgnprmF( 6 701837.36 3/ S8HLO7.QCKB d, AH)R5.33 (d, TH)ydm3 @s 1H 415 kdd1H)= 606

H NI\/R 7. 7 14 Eb, 4.51
5 36%3‘;”@ 114)*%48(#%1—@@ o7 th 16),%_2812(7@{%@@&?).,5@ 2150%% gg) (1$ﬁ$1m

1 92 (br dﬁﬂz 60 §)(m 5H) 1 "he (s, oH), 1.29 (m 1 H), 0.88 (m 1 H).
15 Internmediate 22 1,1-Dinethylethyl 4-[(2-{[ (3R 6R)-3-(2, 3-di hydro-1
H i nden- 2- mtgmfedidte@ohyi pr opyl ) -

5% 0N Y ﬂ?@%@%hié'<9*®“2k@“hﬁ“3%b)@% LS L b G U

4- [ ( 2-40 ( metnytoenzenesulfopyltodHle | nden- 2-yI) - 6- (1 20
et hyl propyl ) - 2, 5- di oxo- 1- pi pera I ] met hyl }pmengpl ) t hi 0] - 1- pi peri di necar box
ylate (Int. 21) (670ng) in dich th & . &) was added

re stirred for 2 hours.
to 10% sodiumsulfite
utes. The organic |ayer

3-chl or oper oxybenzoi c acid (570ng)
The m xture was quenched by the drop
solution (5ml) and the m xture stirre
was separated and the agueous phase washgd di chl oronet hane (2 x 5ml)
and 25 the conbi ned organics reduced in vacuo. The residue was dissolved in

met hanol angl a golutichi @‘CI(SBt)ﬁl%\)mh(mdeﬂo-ﬁPExdeagﬂlj &g1 -bh@/lpmgm)u*ct(zimn‘a(romt@anol :
Evapor ati ofhdfyiy¥a %Hlﬁeratz Bdibhé | @tC8PeRg) (P 2088 NitHE Bomb DBotdIwR =
|?:|)7 r7n th e%ddefn%) ASSH gltr H: (%87 olll\lyl\%]g(b rogt;{qfeS a%dlgon égéltlfé[;yl ahlogtdei_& ﬁrgr)gz
(d, 119, 'ﬂhegmu)(u@re \A@sm)tlrred, 329-1@&3 fon2. @hpurs48qqummarmqpte (3gpwag disselved inH) |
15 (m @hier (R009H) &hd adddd to the7feattisn a8 08Hthe AidBre( $titred, foll 2hhinufestdhdl. 80
m 6. 1, g%g%%gg@g?g%gg g1} 588 b ) e o ™ 0

3.
(
20(() of ?g;?gexér% 2 WIth oBHaY 2 %{ﬁgenéz X ant? combined organics washed with
saturated brine (150ml) and dried over sodlum sulfate. Removal of the solvent in vacuo
20  and silica column chromatography (dichloromethane, chloroform, diethyl ether and ethyl
acetate) gave the title compound (1.5g, 54%).
LCMS (A) Rt = 3.7 minutes; m/z [M+H]" = 489
"H NMR 8 8.14 (d, 1H), 7.70 (t, 1H), 7.55 (t, 1H), 7.31 (d, 1H), 7.2 (m, 5H), 5.43 (d, 1H),
5.04 (d, 1H), 4.20 (dd, 1H), 4.11 (d, 1H), 3.20 (m, 3H), 3.06 (m, 1H), 2.88 (dd, 1H), 1.68
25  (m, 4H), 1.38 (m, 1H), 0.95 (t, 3H), 0.87 (t, 3H).

Intermediate 21
1,1-Dimethylethyl 4-[(2-{[(3R,6R)-3~(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-
2,5-dioxo-1-piperazinylimethyl}phenyl)thio]-1-piperidinecarboxylate

0

Qg foae

I’l,,]/U\N
HN "f,ll
¢ O
30
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H H2N N ~N A m xture of 4-bronobenzonitrile (3.76g, 20.8mmol),

am nopyrazine (2.4g, 25.3mmol), 5 xantphos (0.26g, 0.45mmol), Pd2(dba)3
(0.25g, Owo2nmnicy46and caesi um carbonate (9.25g, 28. 4mmolprTiaB2desaosnve ( 50m )
was heated at reflux under nitrogen for 24 hours. The m xture was cool ed,
diluted with THF, filtered, concentrated in vacuo then chromatographed
(silica, ethyl acetate/petroleumether 1:3) to give crude 4- (pyrazi n- 2-

yl)am nObe["bZ%Eo tioh Sof ( §R 13- &lh%”E AHIHERD-yPLE-( fél‘hﬁbl’dﬁl) -AL2-Fne@ipts-i al

2.38
Eo 3683 \Qﬁ‘éﬁy' 3 Y'gg%gp'pﬂéﬁbgd'g% a1t9e§1?8mlga?éel% Hley g{‘f%%n?e%eal ckel
sol ution ewh‘pmmﬁhkdathvw-ﬂm%hwmfﬂ(\m@wm HLPEE'd'W‘;aéhﬁ’W@ﬂS%ﬁ‘lW% A&e (readkign.

LC'VB (C) Rias= cboléd 161 0AQ %&d dg-gadshli - witiiH2] $trearhSef AittobdR Ja€DBF 0 Givutdd. (d,
q:’cftg% %g%rbo?? %@m mﬁ fﬁjﬁﬁégarﬁd’ehe%ctlo% Wias ﬁgategﬂ)n ,80°& XoP 365
l"lon

anal ogous rst HRe rgadion ?Ieé’bl‘f"ﬁtleé%%f\ﬁ; E"Ij) %ﬁ’fﬁ?ﬁ ﬁt%“%b qﬁgl

+ve' Nane thélaqueous layer ®4racte|ti wito ethyDagstateg2x12ml). The combined organics were

j Eliyrl Phctlt)acyﬁtbaaéa nahkengy! pesidie ddﬁﬁéd%;( CBmo’éS dNILﬁﬁ?N%raggﬁ)lg?%y (%thyl e
met hy] | ~ nt er medi at e

4- (5- Mot hyA Ce%‘%g%c?‘%rh&aﬁ%gg%gﬁe e s engyT,a SN N )S N N

5- Met Yl -1qu$,('é‘thdi4&z’B|n“@5aW{ "'é"i =§06165 mmol) and potassi um

t ent - but ox"Hd“eMRZEW@B (85 1PN G . 20mmh,) 7 Hya8. 58 i(lsrsth | NH.05. P& (MBI 4310, i), 4atii(m,

stirred at1H)09@vt(ﬁmﬁ5%tW f4@{ ésbt@ttm(m A5l 92 i, o), 4r.62 yﬁrsllg,em._ztgmé,tri le

(10.8 g, -) was added dropvm se over m nut es.
The react?gg_n J\Igg?ﬁééhg and stirred for 30 minutes. The reaction
m xture was poured into water (1000 nL) and a precipitate forned. The

sol utilgn viaterakditté@d to pH =5 with 2N HC (100 nmL) and then filtered. The

c ssol vea § y AEEEMAASER W%&‘@;ﬁ%yn “%fy“‘é‘%?”ti“m‘ liER 1 Bhaayl). s

xo-1 -piperazinyl]m necarboxylate

To a solution of 1,1-dimethylethyl 4-[(2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-
20  ethylpropyl)-2,5-dioxo-1-piperazinyl]methyl}phenyl)thio]-1-piperidinecarboxylate (Int. 21)
(670mg) in dichloromethane (7.4ml) was added 3-chloroperoxybenzoic acid (570mg)
and the mixture stirred for 2 hours. The mixture was quenched by the dropwise addition
to 10% sodium sulfite solution (5ml) and the mixture stirred for 5 minutes. The organic
layer was separated and the aqueous phase washed with dichloromethane (2 x 5ml) and
25 the combined organics reduced in vacuo. The residue was dissolved in methanol and
purified by aminopropyl-SPE, eluting the product in methanol. Evaporation in vacuo gave
the title compound (690mg, 98%).
LCMS (A) Rt = 3.7 minutes; m/z [M+H]" = 638
'H NMR (CDClg) 8 7.98 (d, 1H), 7.57 (t, 1H), 7.46 (t, 1H), 7.28 (d, 1H), 7.2 (m, 4H), 6.5
30 (brd, 1H), 5.32 (d, 1H), 4.80 (d, 1H), 4.25 (br m, 2H), 4.11 (m, 2H), 3.36 (br t, 1H), 3.15
(m, 3H), 2.98 (m, 1H), 2.75 (br m, 3H), 2.08 (br d, 1H), 1.60-1.80 (m, 6H), 1.53 (s, 9H),
1.40 (m, 1H), 1.03 (t, 3H), 0.95 (t, 3H).
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purified by flash chromat ography on silica gel to give 10.2 g of

4-[ (5-methyl -1, 3, 4- thiadiazol -2-yl)am no] benzonitrile. This material (2.2
g, 10.2 mwol2povmmzscydr ogenated in et hanol i c anmoni a ( P2%/GH2)os00s007 Raney
nickel (0.40 g, 6.8 mmol) at 50 psi for 3 hours at roomtenperature. The
catalyst was filtered off and the filtrate evaporated to obtain 5 1.9 g of
N-[ 4- (am nonet hyl ) phenyl ] -5-net hyl -1, 3, 4-t hi adi azol -2-am ne. 'H NWR
(CD3CD) 6|Zte1r’§leﬁpate§ , 1.37 (d 2H), 3.94 (s, 2H), 2.59 (s, 3H HPLC (O
Rt = 0.80 nh) L‘I\/EHJ‘ = 221 Internmedi ate 27 was prepared by nethods
anal ogous 4 yt’??df'zdﬂ neaf ?H?mf'}ﬁ ernedjate 10 23 exce t sodium carbonate
was used as the base. 27 / N 219.3 }L@Zﬂ 4- (5-met hyl t hi azol - 2-yl ) am no-
" (C) benzylami ne Internedi ategn28 2

4-(2H1,2,3-Triazol -2-yl)benzonitrile and #(

H 1,2, 3-triazol-1-yl)benzonitrile OCNNN, N 15 To a solution of

4- br ormbentz@mkmfé be4{pidrgobemioitrieid. Y64, Ra8rymblyFanitpiiazines(2aged €8.3mmol),

SUCCGS%' ve) 7 A5RAER dgé 9mmmogomrda&,umoemné@ 59,
and pot as s(;g;‘ %5\5'?@;['8 c&"i’@ﬁg (Lﬂ'@ﬁﬁ%i)c cgeﬁ{eglfejglru%m%g'"ég?ﬂdé@g’ }?‘%Jé

ni t rogen aThellﬁKtum/ewaﬂ gholed, Tiutedowitle nT Hia dilteripd p croaceirated vacasuoethep
acet at e Washréfsegraphed mﬁludae%tmac@taré/;ﬁémleaaq ethenltd)rg ghel crubieA-(paszin-2-

filtered, ahﬁrgob%ﬂgorﬁt\ll%ogé ?ﬁ@d tht}%uYEfF g fcsticH, t'hﬂ;e a‘ﬁé’nal " Q%ﬁg %er S-

Chr omat ogr nzoni. L'g

28) (305g)hy Ffpgqnﬁeéc@@eé hanplie argnorig(tH0 ahgy Jyc £ é)"s r%l 4 (1
H 1, 2, 3-t rhcaz| The cgta)yistwasfitensd| off anmthersmmoateyaa@r)ate(dztoa@)tam ASPYIEZINR
(cpa 3) bﬂ BircheR ¥|g,§|ﬁe@4 nt er nedi ate 30 {[4 (1

H 1 2 3-Tr | HN \ 30
4- (1H- 1, 2%@8‘8&'3{ }P en%“ WW @| =183 o at o 29é (2,30, 13 Sqel) in
THE (12m )'H NMR (o ﬁr?h@e%hcﬁﬂ@(fm U, o r{chillth ApBHH g} Z.39(d, 2H

63. 2mml ) 665 (addeH), 3BT (si AW se. The mixture was stirred at toom
tenperature for 1.5h then recooled in ice and aqueous sodi um hydr oxi de

10m d d | t | ut . THE
| ayer” dr i datereciAas A4ER S BEPR BY ﬁ*ﬁ*fp?i Giodols B, iy AEBIF 1"
yl ) phenyl ] Interipdipterahe (2.59) LCVMS (C) Rt 0.45 minutes; mz [MH + = 175
57 WO 2006/ 067462 PCT/ GB2005/ 005007 "H NIVR (CDCI3) b 3.96 (2H,s), 7.49

(2H, d), 7.‘7|]ht_( ZH d), 7.84 (1]H, narrowt/d ,+\7€;98 (1H, narrow d).
Structure Mwt , Name
No. min -ve
24 R 200.2 | 0.61 | 184 | 4-(pyrimid-2-yl)aminobenzylamine
WO, (py ) y
9 ©
25 202.3 [ 0.53 | 203 4-(1-methylimidazol-2-yl)amino-
WO (1-methy
2 N ) (© benzylamine
N

20
Intermediate 26
4-(5-Methyl-1,4,5-thiadiazol-2-yl)Jaminobenzylamine

ﬁ©'>ﬁs
NP

5-Methyl-1,3,4-thiadiazol-2-amine (19 g, 165 mmol) and potassium tert-butoxide (24 g,
25 206 mmol) was dissolved in DMSO (100 mL) and stirred at room temperature for 1 hour.
A solution of 4-fluorobenzonitrile (10.8 g, 88.5 mmol) in DMSO (30 mL) was added
dropwise over 15 minutes. The reaction was heated to 50 °C and stirred for 30 minutes.
The reaction mixture was poured into water (1000 mL) and a precipitate formed. The
solution was adjusted to pH = 5 with 2N HCI (100 mL) and then filtered. The precipitate
30 was washed with water and petroleum ether. The solid was dissolved in MeOH and
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Internediate 31 5 4-(1,2,3-Triazol -2-yl)benzylamne NN\~ HZN / \ ND This
conpound was prepared fromlInternedi ate 28 by a nethod anal ogous to that
descri bedwbanodmsteenedi ate 30. "H NVMR (CDCI 3) b 3.92 (2FCT)GB26054B5(02H, d) ,
7.79 (2H,s), 8.03 (2H,d). 10 Intermedi ates 32-33 were prepared in two
steps by met hods anal ogous to those described for Internediates 29 and 30
except that in these cases a singIe regi oi soner was obtained Int. Rt/ No.

AS,tEUC';g;gI Oﬁﬁ; s%% Otj:igwé%z g of A(E-methyl-1,3.4-
4-(1 2, 4- ttmaa%a%'-fi?' 'B&h lon 8 e 28 72 afod) s Afogenatedn

2- (1H- Tet rraszanqw;an)m@mam ak) @vaﬂﬁqnewmckﬂ@eo,g 88 mobrat §P PaHEn? ARSI ¢
acid (10.Qg, roarﬁrwmbérauﬁedmhm @zalgzt& wak4ileerd Gl dnunthe filratd ev2Potatédres blythin

t hof I om t d
it i DR PRI 1 erea ol o

o R oy b Eia (fa 85 3 2R Epdh) b7 he e o

(3H, M, 8.HBLEC {CHRIy 0.89.nTioutes; rH’K'[M+H25- RPAternmediate 35 2-(1
H Tetrazol - 1-yl ) benzam de HZN O ANN A m xture of

(1 oy b SR 0 e s PR i
1- hydrl@xy- ﬁt:'ipﬂmm parbﬁnaiewm b#SR462 PCT/ GB2005/005007 (4. 20)

in DVF (432y) \ Kbd at 2408 t@r.ﬁ?er aﬁme 4HSleretigtgiarolf yl)dhhinbour s|.

Vater wag addedz an tlure was @xtract ethMABnMAdY! acetate. The
conbi ned arganic Iaver r » drie Sa dlevaporated to yield the desire

product (1.8g). 'H NVR (CDSCD) S 7.63-7.79 (4H, m, 9. 43 (1 Hs) 5
| nt er medi alh?erﬁ’n%d?été;ﬁ"a}qa%azm -1-yl)benzonitrile
4-(2H-1,2,3-Triazol-2-yl)benzonitrile and 4-(1H-1,2,3-triazol-1-yl)benzonitrile

Ol Hon
<N CN ‘N—@—CN
N I/

15 To a solution of 4-bromobenzonitrile (10g, 54.9 mmol) in dry DMF (20ml) was added
successively 1H-1,2,3-triazole (3.81g, 54.9mmol), copper(l) iodide (0.5g, 2.6mmol),
(1S,2S)-N,N-dimethyl-1,2-cyclohexanediamine  (1ml, 6.25mmol) and potassium
carbonate (16g, 116mmol). The mixture was stirred under nitrogen at 110°C overnight.
The solvent was evaporated in vacuo, ethyl acetate was added to the residue and the

20  resulting solution was filtered, dried and evaporated to give a mixture of the two
regioisomers. Chromatography gave 4-(2H-1,2,3-triazol-2-yl)benzonitrile (Intermediate
28) (3.59)

'"H NMR (CDCls) 8 7.79 (2H,d), 7.88 (2H,s), 8.23 (2H,d)
and 4-(1H-1,2,3-triazol-1-yl)benzonitrile (Intermediate 29) (2.3g)
25 ' NMR (CDCls) 8 7.84-8.07 (6H,m)

Intermediate 30
{[4-(1H-1,2,3-Triazol-1-yl)phenyllmethyl}amine "
. MN=N
Wadae
30  4-(1H-1,2,3-Triazol-1-yl)benzonitrile (Intermediate 29) (2.3g, 13.5mmol) in THF (12ml)
was cooled in ice and lithium aluminium hydride (2.4g, 63.2mmol) was added
portionwise. The mixture was stirred at toom temperature for 1.5h then recooled in ice
and aqueous sodium hydroxide (10ml) added dropwise. The resulting solution was
filtered, and the THF layer dried and evaporated to obtain {[4-(1H-1,2,3-triazol-1-
35  ybhphenyllmethyl}amine (2.59)
LCMS (C) Rt = 0.45 minutes; m/z [M+H]" = 175
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CN L--NN Triethylam ne (0.4nl) was added dropwi se to a stirred solution of
2-(1Htetrazol -1-yl)- 10 benzam de (Int. 35) (110ng) in phosphorus

oxychl or iwe 20ddstde2at room tenperature. After 30 m n tRETMABANVDINAS
poured into ice-water and extracted with ethyl acetate. Drying and
evaporation of the organic |ayers yielded the desired product (80mg). 'H
NVR (CDCI3) b 7.69-7.94 (4H,m, 9.26 (1H,s) 15 Internediate 37 {[2-(1

H Tet razol iR fASOY) § 3ot @Kl 9) aﬂungnﬁﬂ@yw*rfz#l% BNV, Aasel db,i 098 ¢fH,
2-(1Htetrazol - yI enzonitrile (Int 6) in met hanol i ¢ anmoni a
(20m ) wad' AP Ygenat ed over Raney ni ckel (0 59) at 40 psi for 2 hours. The
catalyst 20 was filtered off and the solution evaporated to obtain the
desired prlﬁthmted(aﬁemg) LCMs (C) R = 0.47 minutes; mz [MH + = 176

I nterng ﬁ@?-ﬁ.% )BQ RAidAlie acid dinethyl ester Ove OO0 Br 25 Owe
A suspen5| 0 sopht hal 1 c aci 10 40.8 mol ) in MeOH (150 nl -)
was cooled to O C. Thionyl chlori dWETO mml ) was added dropw se

over 10 minutes and the reacti onH§M|r gd atN overnl ght. The sol vent was

t hen renoved. The ow soli ken .u di.chl or onet.h and
wnshed: v FiigompolEd i, nSersd HHR IR REdRRo A8 "2 vilanh liRoBR He R
separ at ed, degefiksd f@vmtermaeﬂ@@?»%nd concentrated to vyield 4-bronoisophthalic
acid di fTE“'WNM%(‘IRJCIQ% R9MEH,s), 3ABi(gH(d),17. 09 (RH, )/ 803 (RKEMp (D) Rt = 2. 60
mnutgg, mMz [MH+ = 273 35 59 WO 2006/ 067462 PCT/ GB2005/ 005007

I ntermedi at e 39 Di net h% gano- 1, 5 benzenedl car bo P{ ?) Qh

a7 Bt oot s JIRTECRoR 3% FREY HYPPEEH o PionEePsehy (raier® 30aIgBoiRolg those
copper (1) dpsaribetefds liftédnediajes 26and 3ﬁTe*<)ept trett i titelsg Icaaesersingte 3givisateer( 6. 38
g, 40.3 mMpi9 obtainey s(di benzyl i deneact one) di pal | adium (2.96 g, 3.2 mmol),
1,1' - bis(di phenyl phosphi no) -

. Rv +ve;

Int Structure Mwt ) Name

No. min -ve

32 D 173.2 | 0.66 157 | 4-(pyrazol-1-yl)benzylamine
HZNr< >—N\;J P (py yl)benzy

33 N | 174.2 | 0.44 | 158 | 4-(1,2,4-triazol-1-yl)benzylamine
Naae . ( yl)benzy

15
Intermediate 34
2-(1H-Tetrazol-1-yl)benzoic acid

HO” o N
A solution of anthranilic acid (10.0g, 73mmol), sodium azide (14.0g, 217mmol) and
20  trimethyl orthoformate (23.6ml, 220mmol) in glacial acetic acid (250ml) was stirred at
room temperature for 2 hours. The resulting solid was filtered off and dried to obtain the

desired product (8.739g).
"H NMR (CDCl,) § 7.46-8.06 (3H,m), 8.26 (1H,m), 9.79 (1H,s)

25 Intermediate 35
2-(1H-Tetrazol-1-yl)benzamide
-N
N7
N
sy

A mixture of 2-(1H-tetrazol-1-yl)benzoic acid (Int. 34) (3.0g), ammonium chloride (1.689),
EDC.HCI (6.0g), diisopropylethylamine (10.8ml) and 1-hydroxy-7-azabenzotriazole

H,N"0
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ferrocene (7.14 g, 12.9 mmol) and 100 nL di oxane were m xed and refl uxed
for 2 hours under N2. The m xture was then cooled down to RT, diluted with
400 nlL etwpl2o@oerste and filtered through celite. The frirtGrRbE/mwam7t hen
washed with 100 nL saturated sodi um 10 bi carbonate, dried over MgSO and
concentrated. The crude material was purified via conbi flash silica gel
colum eluting with 10-50% et hyl acetate in hexanes to give dinethyl

4-cyano- 1, & i%emgwd(@ﬁﬂméybm&j Qﬁoémﬁ@;ﬁebé@irb@ﬁdépbﬂg@n(ﬂr 15 Bour§0Watel- CVS

(9,7 2 Wik ool ol o

8.32 (d, 1% Hb}e‘g fid he f%ﬁg’ 3 oxpaboy
40 [ 4- (An*ﬁh‘%fﬁﬁ\telﬁ?ﬁﬁ'%ﬁ%ﬁ\éap}?raie@jF%/Y'?'élt%‘tj?ﬁéfﬁcﬂm (BN - oH To a

suspensi on'HRNMR (GD0D) & T6B-ALAS (Miidn), 643((2H42 g, 63.9 mmol) in 200 nlL dry
THE at 0 20 C was added di net hyl 4-cyano-1, 3- benzenedi carboxyl ate (Int.
39) (7.0 g, r}m;%) |n several batches. The suspension was then warned
up to RT W&erg{qdﬁ f hours. After cooling down to 0 C, 15 mL MeOH
was added Zréﬂéfretm;o'tbqu%@?@lﬂltﬂlﬁb reaction, followed by 15 nL water. The
resulting mxture was stirred overni The suspension was then filtered
t hrough 100 g celite and washed with {5 x 60 nm). The 25 conbi ned
filtrate was concentrated and dried i vzﬁtml to give

[ 4- (ami nonet hyl ) benzene- 1, 3-diyl]di m&thaffol as a brown oil (5.0 g, 94%.

LCVS (D) NMER 6 (M
31| 6 8 ne‘th% ?%%é; %vasrg ie[i'\é*f ge‘ t&% "@:}éi% {5" ? -g?lgttfgra%ﬁrf ?
2- chl of%- 52§ ﬂH }QJH@ SPB Ep Pvehlerige (IHm) ahfogp temperature.
2-chl or o SAftere3thynin lihe nhixttzeo ves outed( B ipe-veater7 andnsiira¢tad MeD-pthyISacatdte)

was cigl egotym Parfd evEpbeftish of the@rg it l@?&slﬁel%eh‘lttﬂe%l'@ﬁl'éd m&ucﬁtmdﬂ_ yr Op\lM Set
over i a overnig e sol ven
was t hen r}g-_lm)ved&%u@rbd7 5533‘6@8'6’7‘8972}6‘3“ / GB2005/ 005007 vyel low solid
was taken up in 250 nL ethyl acetate and washed with 30 nL saturated

sodi uni chtérorediate 3he or gani ¢ phase was separated, dried over Na2SO4 and

concentr at . - nmet hyl t hi o) benzoate as a white
solid (23. gd (1HT)étr%E8I TIgi)Ebé%/ga]rﬁé"thgt}ﬂnﬁre( 76 mynut es) mz [ MH + = 217

Internedi ate 42 I\/Et hyI 2- cyano- 5- (et hi 0) benzoat e
N""
N
sy
A solution of 2-(1H-tetrazol-1-yl)benzonitrile (Int. 36) (120mg) in methanolic ammonia
(20ml) was hydrogenated over Raney nickel (0.5g) at 40 psi for 2 hours. The catalyst

20  was filtered off and the solution evaporated to obtain the desired product (80mg)
LCMS (C) Rt = 0.47 minutes; m/z [M+H]" = 176

H,N

Intermediate 38

4-Bromoisophthalic acid dimethyl ester
OMe

o]
O
Br
25 OMe
A suspension of 4-bromoisophthalic acid (10 g, 40.8 mmol) in MeOH (150 mL) was
cooled to 0 °C. Thionyl chloride (10 mL, 140 mmol) was added dropwise over 10 minutes
and the reaction stirred at RT overnight. The solvent was then removed. The yellow
solid was taken up in 100 mL dichloromethane and washed with 30 mL saturated sodium
30 Dbicarbonate. The organic phase was separated, dried over Na,SO, and concentrated to

yield 4-bromoisophthalic acid dimethyl ester as a white solid (11.0 g, 97%).
LCMS (D) Rt = 2.60 minutes; m/z [M+H]" = 273

35
59



O O N--/\ 10 Methyl 2-chloro-5-(nethylthio)benzoate (Int. 41) (23.2 g,
106.9 nmmol ) and copper(l) cyanide (19.2 g, 213.8 mmol) were dissolved in
100 nL N-wet2hgd/gey46z0l i di none. The resulting m xture wa®Chaa2ea/@s00160C f or
72 hours. LCMS showed the presence of the cyanated ester and hydrolyzed -
acidin 1:1 ratio. After cooling down to RT, the reaction mxture was
treated mﬁth 250 nL water and 300 nL ethyl acetate and filtered through 15
celite. aﬁﬁeggre separated. The aqueous phase was extracted with 2 x

250 mL g}/ﬂ% % 01333’ ﬁgg&l ggrtbgr ics were washed with 250 nL water,

dried over fo an oil. The crude material was
purified via conbi flash silica geph=¢olum eluting with 0-20% et hyl
acetate in hexanes to give nethyl 2-cy -50 (net hyl t hi o) benzoate (6.14 g,
289% as a white solid. 20 LCMS (DN mnutes; mz [ MH + = 208

I nternedi ate 43 [2-( Am nonet hyl ) -5-(ne Itmlvlg)phenyl]rret hanol OH H2N 25

To a Susp%éfdhﬁbléﬁphtnam@uer@ aimemwwg}éaxmlw 413 P 7403 riBol), mle}( )'é]/ maerrt

dry THE at C th 5-

(Esy14 5 : §4g vvalschin "@ngtrasg}y?éﬁg@mo?& [}Z ins& ‘goé% \%mo d up
to RT and tg&(drbee@vhﬂ@meaf@nﬁmj@adladlum {296 can'i?r'i@f“a m1rob'@(dt9hemdphﬁ_spl\m@ﬁ was
added car gétibianet(v.1qus 2l mhwl)ramactdoant. didkahé wergtimixed Endnkflwadedor 2 hibers

I ti St i h
][Iels?eﬁ | N9 JHd 5 N §n|§tru|'é {}vsgtr?én JS'SBl \ﬁn&ﬁﬂﬁsdnumﬁw?tﬂﬁﬁsrﬁl?@mypﬁcé‘t%t en

A
Cobrnes A Hires Geob el T f&tvﬁatﬁ PP i Wi 00 3l Pt Scium
[2- (atDnortitdyonats-dredeney MQ‘ﬁQ;)qmbqiMCPnﬁﬁ@teﬁarT@B c(r@desma@ena?m puitadsvieD) Rt
= 0 40 M rdeh@s flath Zsillcht détdoturmm lﬁiﬁm%’bvﬂi\/ﬁo(@@@ﬁyl tacétatd iff chexards, to/ gRE ('S,

o1 v Do el P%%%&%%@% fglehs o fllbveloiPsdigh 3-e08.. 192 (bs,

2 {((3R 6FAYCMS (B) Bt H2ipdpiputesim|Z -2- ©)-6-(1-ethyl propyl)-2,5-di oxo- 1-
pi per azi nyH WRI’@ID}CI&@(&IH sy )8 3hid, Y HR T2 (@e hily&.060(sCBid), M.01 (sHMN). J |
SO2Me 150 5 (3R 6R)-3-(2, 3-di hyd ro-1 Hinden-2-yl)-6-(1-ethyl

propyl ) 1- IH% [ aéyrret hyl ) - 4-
(et hyl sul nmet hy I% pi perazi nedi one (Ex. 206) (880 ngy, 1.76
mmol ) was [4dA§§BPméH1M|) efzeney éi’d'ﬂﬂ@ﬁﬁ'ﬂﬂ?ﬂ! (5 nl). Dess-Martin Periodinane

(1.13 g, 2.64 mmol)
H,N :
OH

To a suspension of lithium aluminum hydride (2.42 g, 63.9 mmol) in 200 mL dry THF at 0
20  °C was added dimethyl 4-cyano-1,3-benzenedicarboxylate (Int. 39) (7.0 g, 31.9 mmol) in

several batches. The suspension was then warmed up to RT and stirred for 6 hours.

After cooling down to 0 °C, 15 mL MeOH was added carefully to quench the reaction,

followed by 15 mL water. The resulting mixture was stirred overnight. The suspension

was then filtered through 100 g celite and washed with MeOH (56 x 60 mL). The
25 combined filtrate was concentrated and dried in vacuo to give [4-(aminomethyl)benzene-

1,3-diyljdimethanol as a brown oil (5.0 g, 94%).

LCMS (D) Rt = 0.26 minutes; m/z [M+H]* = 168

'"H NMR (CDsOD) § 7.29-7.46 (m, 3H), 4.68 (s, 2H), 4.63 (s, 2H), 3.33 (s, 2H).

30 Intermediate 41

Methyl 2-chloro-5-(methylthio)benzoate
OMe

:
Clj<< >—S
\

A solution of 2-chloro-5-(methylthio)benzoic acid (20 g, 94.7 mmol) in MeOH (150 mL) -
was cooled to 0 °C. Thionyl chloride (10 mL, 140 mmol) was added dropwise over 10
35 minutes and the reaction stirred at RT overnight. The solvent was then removed. The
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was added. The resulting suspension was stirred at RT for 1 hour. The crude
reaction mxture was purified directly via conbi flash silica gel colum
el uti ng wvoho@/06382et hyl 10 acetate in hexanes to give PCT/GB2005/005007

2-{[ (3R 6R)-3-(2, 3-di hydro-1Hinden-2-yl)-6-(1-ethyl propyl)-

5-di oxo- 1- pi perazi nyl ] net hyl } - 5- (et hyl sul f onyl ) benzal dehyde (710 ng, 81
%9 as a white solid. LCM5 (D) RR = 2.73 minutes; mz [MH + = 497 'H NWR
E%D?’SE& Gy%@o\%g P wad t |$n §p 31’92@@ mile %ac?etgte Arid wasHdd with 48 rhd saburdibd 7. 22
(o2 L3 Hstte) THE ot o e ca $3nejgiey., T oV o gﬁ'@fﬁ?m
2H), 1. 60-ctndEhtiatad mneldlmsmyk Zchiorg-5-(methy mlp)beamate ag. white solig)(23.2
| nt er medi aipgudd> was prepared by a nmethod anal ogous to Exanple 1, usi ng

({2 [ (4, 14 ] d t hyl d

et hoi pr%ﬁ% P A TR "R ) e Name ho. i -ve 45 -
.~ 450 3.8 451; (3R 6R) 3-(2, 3-di hydro-1 Hinden-2- H (A -
yl) - 1- ({ 21pteimediiterd2 hyl et hyl ) o thi o] phenyl } nethyl)-6-(1-nethyl- eth

1)-2,5- i ppstRgl I.e¢ads-(meBt\aihiG)Benisatd6 Was prepared fromlnternmedi ate 45
by a nethod anal ogous to Internediate di@ 25 Int. Rt/ No. Structure Mm mn

~-ve~ Name 46 i QN H 6(H 394 3.4 496; (3R 6R) - 3- (2, 3-di hydro-1
Hinden-2-yl) HN (A) - 1-[(2-nercaptophe I)nethyl] 6-(1- O neth leth |
-2,5- i erazinedione 62 WD 2006/ 0873 ‘u PEB2005/ 005007 | nternedi ate 47

s o, oo i b T e 0 i gy LR
2- {[(3R 6 Ryafidé 31920, he1H.& nirkbl) mabee disablved in 108)mL N-methylpyrrolidinone. The
2-yl)-6- (Jreémﬁﬁafﬂns&d}x'voas%e'étéa S@olc i ReRcRs N CMIRSHuleHRE pRIteRte bR

chloride 5

H i nden- 2 cya?atgd (ei%étaﬁ&hygrr"l}’ﬁﬁ %%5 g'?) ?’at@a ﬁtepc%lﬂ{zgodo]w to RT, the reaction

met hyl } - 1,/Bixbie nasdeaated wah @ ate and filtered through
15 celite. The phases were separated The aqueous phase was extracted with 2 x 250 mL

ethyl acetate. The combined organics were washed with 250 mL water, dried over
MgSO, and concentrated to give an oil. The crude material was purified via combi flash
silica gel column eluting with 0-20% ethyl acetate in hexanes to give methyl 2-cyano-5-
(methylthio)benzoate (6.14 g, 28%) as a white solid.

20 LCMS (D) Rt = 2.42 minutes; m/z [M+H]" = 208

Intermediate 43
[2-(Aminomethyl)-5-(methylthio)phenyl]methanol
0

H
H,N >:
S
\

25  To a suspension of lithium aluminum hydride (3.37 g, 88.9 mmol) in 70 mL dry THF at
0°C was added methyl 2-cyano-5-(methylthio)benzoate (int. 42) (6.14 g, 29.6 mmol) in
several batches. The suspension was then warmed up to RT and stirred for 18 hours.
After cooling down to 0°C, 15 mL MeOH was added carefully to quench the reaction,
followed by 15 mL water. The resulting mixture was stirred at RT for 3 hours. The

30  suspension was then filtered through 50 g celite and washed with MeOH (5 x 60 mL).
The combined filtrate was concentrated and dried in vacuo to give [2-(aminomethyl)-5-
(methylthio)phenyljmethanol (3.80 g, 70%).

LCMS (D) Rt = 0.40 minutes; m/z [M-NH,]" = 167
'"H NMR (CDsOD) § 7.27 (d, 1H), 7.26 (s, 1H), 4.50 (s, 2H), 3.70 (s, 2H), 3.34 (bs, 1H),
35 3.17 (s, 3H), 1.92 (bs, 2H).
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O (3R 6R)-1-{[ 2, 4- Bi s( hydroxynet hyl) phenyl ] met hyl } - 3- (2, 3- di hydro-1
Hinden-2-yl)-6-(1 10 ethylpropyl)-2,5-piperazinedi one (Exanple 196) (490
ng, 1.1 rwol2poonmz4edi ssol ved in dry di chl or omet hane (5 mCy/GH2eEs0MANt i N
Peri odinane (1.38 g, 3.3 mmol) was added. The resulting suspension was
stirred at RT for 1 hour. The crude reaction mxture was purified directly
via conbi flash silica gel colum eluting with 0-75% ethyl acetate in
hexanes tqg&!&% dﬂatéhﬁg’R 6R) - 3- (2, 3-di hydro- 1Hi nden- 2-yl ) - 6- (1- et hyl

1)-2 - | Jpal dehyde (485
Pr{:;?p)l/o%)% ?aﬂ(?lﬁéﬁ} ?'ézé"tFP BMR %E'Q T‘?}g&br&hz"%! Fe’nﬂf grsbe g':‘??c‘g'r[ﬁ/w]e+y_e4g7 1H
NVR ( CDCl @lpe@zml]mthﬂ}-ﬂ(methmguIimxlbenzalplehzdeg (s, 1H), 8.10 (d, 2H),

7.51 (d, 1H), 7.21-7.28 (m 43(d 1H), 4.98 (d, 1H), 4.11-4.19 (m
1H), 4.05 (s, 1H), 3.18 (m 302ql-m 1H), 2.82-2.88 (m 1H),
1.50-1.70 (m 4H), 1.36- 141( 20 3H), 0.88 (t, 3H).

| nternedi ate 49 Dastereorrerlc mxt

4-{[ (3R 69) - 3-(2, 3-di hydr o- 1H-|nden- NE A

propyl) -2, 5-di oxo- 1- pi per azi nyl ] net hylo}b nzoic acid and 4-{[ (3R 6R)-3-(2, 3-
25 di hydro 1 Hinden-2-yl)-6-(1-ethyl
pr opyl $- 2 (BRcBR)»aa@:Ls puhwoaw nyilepﬁ?e)tlh@-l(} -pthwlonony!)- Bti2dhydoesinetidi-4-NN- HN- . 6,
TNIOdO . I|f8 'yah@ %@56&&3&@& Poey (880l ] 076 ahmol) was

I met e
trifluoroet Soﬁmeﬁ fP h\%ggsﬁé ?@%f%ﬁ%ﬁ-ﬁ\?arm 8g %&e mg)g ?%4 D
stirred atwag é‘éﬂﬁdt e?ﬁﬁe?e&t‘UP%sPﬁﬂenﬁ'Q“rW%Lﬁ red at kT our. The crude reactio
(2R) - 2, 3- dnixyde avakhpurifide mirdetlyl (ia [combl flasmeiticey pelt ¢D)Ll|r)1n eluting with 0-75% ethyl

?g}:tcflg)go%e%aﬁﬂm)e%ﬁ@é‘% @w%%-@[(iﬁlieﬁ? 3 %Is%ul%ﬂdrmmdé\@é-ya@@deth%@ |-After
stirring gééldb%% AP g.y@pg%ylgg?(n?%y ull.]‘a?y(j)?e)niaq%(%hyg%gq@ géﬁ:} Pé:%l &
(0.52 g, 3wigte spkidl ) was added. The reaction was stirred at room

t enper aturlﬁCMSQDnghtZ Kmlnhmrm)z [a/ndH]thaQ?cool ed inanice/ water bath

RN A U Rl sy
t he Welékenﬁmf’ﬁe 'ib%r a goﬁg)e 7r%a(fj§d JEQ%HEESL@‘?@
gi ve a br ofan36pl3.00- 3M§t(ﬁyl2¢=he2 92 imo 2Hd &1 .63+ 7|5L()n alrlrﬁ 4384t r1hb.<R196 ¢l Sbiks

sodi um bi C@ig@?ﬂgﬂp solution (20 nL) were added to the crude residue and
then stirred for 30 m nutes. The phases were separated and the aqueous

phase extracted with Et OAc (3x The ¢ i ne i was hed
wi th bri néntermesiate pseas pmr%%ﬁﬁén@"?g‘gg ﬂ?@@f“g @%@E’@F‘ep?’e%%'ﬂﬁ é{\g’ﬁﬁg'l ve
1.0 120y odimetrstdtmkyhiblpbemyswtivd)amiid ando2-orathy(@Opiohjldemsieadded to t he
residue and the resulting solution was treated with glacial acetic acid

(0.6 m-) anlg'_ riTred at rodmtenperﬁt;urgve;
Structure Mwt , Name
No. min | -ve
45 )V 450 3.8 | 451; | (3R,6R)-3-(2,3-dihydro-1H-inden-2-
EEU'/W\N/\é A |- yl)-1-({2-[(1,1-dimethylethyl)-
BN, .
f T thio]phenyl}methyl)-6-(1-methyl-
ethyl)-2,5-piperazinedione

Intermediate 46 was prepared from Intermediate 45 by a method analogous to
Intermediate 19

25
Int. Structure Mwt Rj[/ Ve, Name
No. min | -ve
46 CEU y ﬁ 394 |3.4 |495; | (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-
A |- 1-[(2-mercaptophenyl)methyl]-6-(1-
methylethyl)-2,5-piperazinedione
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overnight (16 hours). The reaction was concentrated to give a brown oil.

Et hyl acetate was added to the residue and then extracted with a saturated
aqueous Nablce®/mwoleati on (3x). The conbi ned aqueous ext rPatiGB2aev@s@ci di fi ed
with 2N HO (pH = 2 - 3) and back 20 extracted with ethyl acetate (3x). The
conbi ned organic extracts were washed with brine, dried (MgSO4), filtered
and concentrated to give 0.42 g of the title conpounds as a yellow solid.

BPLCt (D Rhtewribd?aﬁtenhﬂuh? prépated Midrh Hnterthdbiate 28 byt £riEMbat snaddous to
ast er eo e o
4-{[ (3R 6@?{%&8%§%5hydro 1H i nden- 2-yl ) - 6- (2- net hyl -

propyl) -2, x0=1-piperazinyllmethyl }benzoic acid and
4-{[ (3R 6F)l-n%.— 2 3 di hydr o- RY +ve;
1H i nden- 2-pb) | 6 H&ﬁrﬁw prloyt) -Rirp] diyex - 1- pi per azi ﬁlff‘f‘]erret hyl } benzoj c

acid 02H 02 N~ N—HN o, L ANO O 301 UL T O O )

1, 1- di et hyt'eth m}%met | )|benz )é%i,' 8'.{%/3 %@T@é”'?fﬁﬁ@“’i"ﬁmd%‘t hanol
(4 m) werle adlded ( i hydr|dALH t nden23dya-(TFmethytethii)r-aidxetTay| ) bxy] -
car bonyl } am no) et han |FaC| (0.98 g, |3.38 Ems@fe)zmyf]mb{r@l}@dwzbﬁesulfonyl

4-chl or ophenyl i sonitrile .46 d, 3.8 mmp t hen i soval er al dehyd
(0.37 nmL, B838—mmol)—TFhe Ud.l..Ll on—was—stirred d.L room-tenperature
overnight (18 hours) and then concentrated under reduced 35 pressure to
gi ve adyellntesmeolidatd 48Met hyl ene chloride (3 m-) was added to the residue

and t hen Lae3RER}-8-8,3DiMytifo-A-ihdéh-D )tB (ﬂthgroﬁyl?&@é'o&é 1Uhpe?é}1:§&|11m')

was added Q over m he 1ce bath was renoved and the
reaction s M\éq’gfbeﬁ‘égﬂ? 'g eesé%/ 067462 PCT/ GB2005/ 005007 t enper at ur e
over the weekend. The reaction concentrat ed under reduced pressure to
give a dark brown oil. Methyl erne @ 9HRL) and a saturated aqueous
sodi um bi carbonate solution (10 k)™ adted to the crude residue and
then stirred for 30 mnutes. The p ,vve &%arat ed. The organi c phase
was furthered extracted with a 5 satur éﬂ\:aque ® NaHCO3 sol ution (3x).
The conbi ned aqueous extracts were ac‘Pdl dwith 2N HA (pH=2- 3) and

back ext r cts were
was hegl q%hgﬁ)w {[@ %Qﬁ&, r%éghéjﬁ)éh%ﬁ Ileméq é"}g cen qp,gﬁ%g&c% gfstgd’@e 1.01 g
of theti 11 sRANEToRPEr=RSTane (FyeE (P ) 1REmol) 18 2issPEH iR divt 2
[ MtH] + = 4didhlorongthamedBrolli Bess-Martin- l{e{r(oamaesz)(ﬂse»(@ 33 Dholhywas raglded. The
H- i nden- 2-rgbUitify 6lspRInich WaPRNrdd At RTUFfPXPPbRET Jhkcrddd Irdaction mixture was
met hyl } beng akdeden i Bms tash stick 4 'umn eluting with 0-75% ethyl acetate in
hexanes to give 4-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-
15  piperazinyllmethyl}-1,3-benzenedicarbaldehyde (485 mg, 100%) as a white solid.
LCMS (D) Rt = 2.82 minutes; m/z [M+H]" = 447
'H NMR (CDCls) 3 10.26 (s, 1H), 10.12 (s, 1H), 8.39 (s, 1H), 8.10 (d, 2H), 7.51 (d, 1H), -
7.21-7.28 (m, 3H), 5.43 (d, 1H), 4.98 (d, 1H), 4.11-4.19 (m, 1H), 4.05 (s, 1H), 3.18 (m,
3H), 2.96-3.02 (m, 1H), 2.82-2.88 (m, 1H), 1.50-1.70 (m, 4H), 1.36-.141 (m, 1H), 0.93 (t,
20  3H), 0.88 (t, 3H).

[¢7)

Intermediate 49

Diastereomeric mixture of 4-{[(3R,6S)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-

ethylpropyl)-2,5-dioxo-1-piperazinyljmethyl}benzoic acid and 4-{[(3R,6R)-3-(2,3-
25  dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyllmethyli}benzoic

acid
CO,H
HN\H/L,,, HN
S I
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O 15 (3R 6R)-3-(2,3-D hydro-1

H i nden-2-yl)-6-(1-ethyl propyl)-1-[2-(hydroxynet hyl) -

benzyl | piwenaw/mwes2, 5- di one (Ex. 1) (4.04g, 9.6 mmol) wasTdiBRse@/ossm7i n dry
di chl oronet hane (25 m) contai ning 4A nol ecul ar sieves (3.43Q).

4- Met hyl norphol i ne N- oxide (1.6g, 13.6 mml) was added to the stirred

m xture followed by tetrapropylanmoni um perruthenate (101 ng, 0.29mmol).

The m xt urfg Wagodtior e %nrﬁ&ﬁmm heamRRoRictiyBbéRioald (070U e8.80eifiop int was

| oaded 4

oo ot B Cbraaia)ta hiE) e SoERA B AR B0E (0 47 R Pk dH £t B

cycl ohexarf@oﬂbteﬁfpﬁfﬁtléfezfol{ B0 grnges.- I2RY-23-dihydrar! SHIDAER-duy i(ﬂ(biﬁlr‘)‘etby@i‘y'

B e O
' Jas e disso e cif. ZA rfhgatdddm t p t r

"3t g% i ﬁzé@ﬁopw?sé"d*ﬂ 1l 230 il v b ok P s,

4.00 (d, 1st|Ft)ed a8 ra@n tempeyeiure ogergiphf (A2 hourg) ang then cerled In &) icey veer hath.4H) |

1.34 (m 1Ac|:@t I cﬂloﬁSe (16 nflHp2. Senheolyedisaideed ardpise over 30 minutes. The ice bath

gl égg 2le gy dd%ﬁ%%é’ réﬁfg d&ﬁ’re% A foofsn (élmﬁér?ﬁﬁ(re BR/ PYHQ Wee er oRife 1- |
coeH dl%bs Wﬁ%b Rl (5%‘5 éd’(ﬁeﬁsﬂrestﬂ give 8nbr8¥"”siﬂ"‘f*a ihylang | (277

nmy, 2.86 nchidridei (|20vmal-)ean(( 2 sa_t)rate@:lsamw@gel sadiopwbisarbopgter sautionn(@p eslx werg

5: Ihr Ir ed Soédﬂe'dqg 1 critdd Fdshitetdiid tBefk diirfedtioh 80 ﬁw‘iindtb‘lsl THE Bhdsas! werbseparated

e ro |

(it Pag) e 5ieBE padt BREREIIN FIRY . e SATREF bEARR3 RIS
dropwi se ad@shedoyitioring. dded {¥gpOorang @Gaﬂﬂfﬁf%waﬂqrtr%dt(ceés%e%@fe ® Fve hbol )
in watier (@ofd ptickpbtawn sdiid. Ghtdrofoemh(20 nibg esas sdtled tthe a¢sidweand ibepesutingr

1(‘) %ag?cmso \}lgcrﬁlatn' Waé"@éat%&@ﬂﬁg éi:aggl y%@@é@@b@m )PARE SR éﬂooﬁﬁ%rétbr%

o ract e Neron (g mofit: ang reaftoh s Bpeciatdl dhe 8 ol P EY APate, e
with satuwas e@ﬂe&cfgéiam@smuam taem @xtraféeds\wltme isafurgted aﬁueyousd\laf&p@wqug s,
evapor at ed(3kf) Thdebmbiedcrdepusedract werd adrdﬁfed with 2NEIDD (HD =f £ BY dnd back

?ei L)(/I%Sr g?ﬁ? _%‘% eét j% dﬂ"’jgor}ﬁ nl eextracts jere vas ashe IV\(l:lth aci d
as a V\/mte ‘Eﬁ{% tFge ° V%Off‘?gn‘?r}ﬁ gﬁ'\/c?ﬁ‘&o BF# =

479 1H NI\/RIG(IIDJWS@Idb854(s 1H) 8.43 (s, 1H), 8.09 (d, 1H), 735(d 1H),

7.22 (s, 2|l=|’b>Lc(%SRF-i?o(rﬁmut%bbm/zli[wﬂr@](flmakl) 4.87 (d, 11H), 4.00-4.05 (m
1H), 390(s 50 (bs, 1 H), 2.80-3.10 (m 5H), 1.30-1.60 (m

4H), 1.10-. (m 1 H, 0.80 (t, 3H, 0.70 (t, 3H). Internedi ate 53
25 Intermedlate 50

Diastereomeric mixture of 4-{[(3R,6S)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methyl-
propyl)-2,5-dioxo-1-piperazinyljmethyl}benzoic acid and 4-{[(3R,6R)-3~(2,3-dihydro-
1H-inden-2-yl)-6-(2-methylpropyl)-2,5-dioxo- 1-plperazmyl]methyl}benzmc acid

g‘iz gS
30 To a solution of 1,1-dimethylethyl 4-(aminomethyl)benzoate (0.70 g, 3.38 mmol) in "
methano!l (4 mL) were added (2R)-2,3-dihydro-1H-inden-2-yl({[(1,1-dimethylethyl)oxy]-
carbonyl}amino)ethanoic acid (0.98 g, 3.38 mmol), followed by 4-chlorophenylisonitrile
(0.46 g, 3.38 mmol) and then isovaleraldehyde (0.37 mL, 3.38 mmol). The reaction was
stirred at room temperature overnight (18 hours) and then concentrated under reduced
35  pressure to give a yellow solid. Methylene chloride (3 mL) was added to the residue and

then cooled to 0 °C with an ice bath. 4M HCI dioxane (56 mL, 20.3 mmol) was added
dropwise over 30 minutes. The ice bath was removed and the reaction stirred at room
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2-{[(3R,6R)-3-(2,3-D 1 hydro-1 Hinden-2-yl)-6-(1-ethyl

propyl) -2, 5-di oxo- 1- pi perazinyl]- 20 nethyl }-5-(nethyl sul fonyl)benzoic acid
1\ 0 COGmo 2pid/6@B2Me O A sol ution of sulfam c acid (120TmaB20d5/@800mmol ) in
water (2 nL) was added dropwise over 5 mnutes to a stirred solution of
2-{[ (3R, 6R)-3-(2, 3-di hydro-1Hi nden-2-yl)-6-(1- '

et hyl propyl ) - 2, 5-di oxo- 1- pi perazi nyl ] net hyl }-5- (et hyl sul fonyl ) benzal dehyde
(Int. 44) %ﬁ ééﬁﬂe er | the QL RERY ) THe YeaSRINORAS 6¢Hc@n(rét§d Wader fedlib shyret he

Caor (5 p'veﬁ {ﬂ‘%r? o Pl BVRER oS TS P Bt 8 oo Bcdus Sodii ) 1 1
90 ni nut edidarbanate solufier ftlcallees afded éxthe ‘if#'é% §‘Eﬁ*@9c and g?ﬁEV@'rEQﬁiefobﬁaam c
sol vent. mﬁut@queras hagss witre sepsratid. The drgsinidpHESe mias fuditered axicaated willc ed

W th eghyls ag ﬁé ﬁéh@é; omsn GERD naleOEaAfheS diRESuslkRsduaer

MySOt, > evap ora ed pi) Al H))ﬁcﬁ rfctggﬁh etY1leacetate (%x; Hhe?”

{[ (3R 6R) a@ld(? dawilf
propyl)-2 dﬁnﬂhlnndooﬂgqmlq)@rxﬁaﬂﬁymﬂfﬁetwaﬁh?d with ritney | Eigdf MMgBPoeridiered add as

gS\A@rlh t efleiloh@'er(tn'é?éH ﬂag;yve%@@gdﬁfﬁﬁtl(efé)oniﬁoundséaééyaudwh&gﬁ. ml!z [ MFH] + = 513
e fo RLERA y a nethod anal ogous to

| nt er nedi A?ﬁ'v&’[@ %tm %@%@%ﬁé%i% BgT %005/ 005007 +ve Int. No.
Structldre MM mn Name -ve 54 490. 3.79 491

1, 1- di et Hyteemiediate f (3R, 6R)-3- HO 6 (A) (2, 3-di hydro-1H i nden-2-yl)-6-(1-

0 o ethyl x gxr bkL ﬁarbuﬁmohmmﬁnﬁz-w;d (1oEh o A2 BadiexoFierazin1lyl]-
(3R 6R) - 3-

H i nden- 2- yB’ f"_’L flﬁwdﬁropyl) (hydroxynet hyl ) -

benzyl ] pi per azi ne-2, 5-di one O e~,, ~N HN ~1-111 0 5

[ 2- (Am nonet hyl )phenyl ] met hanol 0 no B" was di ssol ved i n nethanol
(30m) and 2-ethyl butanal (3.7n1, fol | owed by
(2R) -2, 3-di hydro-1 Hi nden- 2- yI({[(]1_rl|
1- di met hyl et hyl ) oxy] car bonyl } am no) et % |t (8.74g, 30 mmmol ). The
m xture was stirred for 15 mnutes bef@e @I orophenylisonitrile (4.13g,
30 mmol ) was added.

15 (3R,6R)-3-(2,3-Dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-[2-(hydroxymethyl)-

benzyl]piperazine-2,5-dione (Ex. 1) (4.04g, 9.6 mmol) was dissolved in dry
dichloromethane (25 ml) containing 4A molecular sieves (3.43g). 4-Methylmorpholine N-
oxide (1.6g, 13.6 mmol) was added to the stired mixture followed by
tetrapropylammonium perruthenate (101mg, 0.29mmol). The mixture was stirred at room

20 temperature for 90 minutes before it was loaded onto a 40g flash silica chromatography
column (pre-eluted with cyclohexane). The column was eluted with 0% to 100% ethyl
acetate in cyclohexane to afford 2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-
ethylpropyl)-2,5-dioxopiperazin-1-yllmethyl}benzaldehyde (2.59g) as a pale cream solid.
HPLC (A) Rt = 3.35 minutes; m/z [M+H]" = 419.

25 'H NMR (CDCls) § 10.15 (s, 1H), 7.86 (dd, 1H), 7.59 (dt, 1H), 7.52 (br t, 1H), 7.32 (d,

| 1H), 7.22 (m, 5H), 5.47 (d, 1H), 4.90 (d, 1H), 4.15 (dd, 1H), 4.00 (d, 1H), 3.16 (m, 3H),

2.97 (m, 1H), 2.83 (dd, 1H), 1.63 (m, 4H), 1.34 (m, 1H), 0.88 (m, 6H).

Intermediate 52

30 4-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-
piperazinyllmethyl}-1,3-benzenedicarboxylic acid

HN ;\ﬁ CO,H
O



10 The m xture was stirred for 2.25 hours and then left to stand at room
tenperature overnight (16.3 hours) before it was cooled in an ice / water
bat h. Themoao@tosgi4eehl oride (12.75m, 179.5 mmol) was aetdEGBENGNM®EE,
keeping the reaction tenperature below 20C. Then the m xture was stirred
in the cooling bath for a further 10 m nutes before it was stirred at room
tenperature. After 5 hours the m xture was evaporated under 15 reduced

pressure L shEme fs@%rnlﬁc%mﬁ E@ it} WAl i0 R g SRS abaiSs
(75n) and s ra aqueous, s te tion nil 120

hs Daver D Mintis © & sutan e bhraRaRIT %ﬁaﬂ R RES R
?eggr :ts ed. etffipropy| 12 Sudioxhhpiperrenyllemethylct, %@ewqmd@ﬁmild@hmen (r8. 48156480, The
conbi ned qpganNi@ nPhASH abatondfileegd ﬁimsaﬁmedamdth@@nmmé ati@tbruere solutstusfed
pressure t %dﬁ@ﬂ n{:ﬂérn@ g %Bgsné: N8y Hf‘rﬁg éfgﬁ ﬂ‘ﬁ.t) V‘@ﬁe?’tﬂetrﬁ&tﬁr'eeﬂad"b%éh dlrRgl @l

acetic ac rature gver t he weeke d.

Then the r%a@?ﬁb%?mﬁ%(?w% %ag v(B‘é‘H@a ‘an"ﬁ? O¥A rnggdl‘ﬂd@l‘lr‘é uged gPresedrey to
fol | oned hgmeat Uhatorghrie) selverst. §bd|anmebus:aesbdllvat/\lesshlutﬂdl with (5761 \)vateﬂa@d

3;92? tcoplfaége cteﬂ’a;ﬁ;ltm@tr@ﬁaéé@@? x afdmRY.apes 8b@dined dfgamies Wers! waEREE Wit f”d
i ro Qade nto a
330 1| asHrellrieRa i BB shis SRR 10 A: Bkl YeL ST G ARG

acet atld i rﬂ@?blrﬂi@,@én@ﬁssul'ﬁear@oﬁ% igceq (i@ e?cflfom Aril(SRgR) t?b(zl%@%’%rph

acet at e i rindate-ghex@rethylpropfif-a5ediG:aR] HRer BiryB g}y 8ibendenddicadenyl-

1)-6-(1- t hyl ) benzyl 2, 5-di
%’4) 129§ aeéc*‘tvésp %}f%)soﬁd&t%ow B%Pm(Agl ) enzg ]26plmpﬁlrj'?élsnen12 [NL&]”? _
421. Mg YBE727 'H NMR (CDCI 3) 6 7.37

7.30 (m ZH)NMR (DM$@) 65&)54 (6. 82), GA3 @, 1HM)8.0% (51H)d7.3% () 1H). 7. 224g8aﬂbl),4l_%3
gd 21I1)5H) 4248 (4, CPZH)lSHD (d411|9}3 4(8fd(d, ) 4.08-406 (ml, 1H), B)9O (3,315) ,(310-34p, (bé’, 92
m
s 30040 Gy 0,000 P oSl o il ol ©
anal ogous to that described for Exanple 1 using 4-chlor ophenyl isonitrile,
opt i onal | yinterttedidte 53ddi ti on of a base such as triethylamne or DI PEA if
the hydr OCilt[?m dR)-342, tsa:.ﬁ%(‘m Hé’iﬂﬁil-%l)@?ldethwproﬁylm(ﬁ diosatigiperiziryn-s

nmet ho were prepared in a nmanner anal ogous
to Exdfpl e %@‘A’ﬁ %i’ﬁﬁg?”z" ée“ He AR ot hyl') (di met hyl ) silyl]oxy} 10 pheny!
i socyani de, optionally with tk

3ddi tion of se such as triethylam ne or
DIPEA if the hydrochl oride saH .‘. m nes e used. Ex Structure Mm Rt/
+ve; Nane No min -ve 2 ~ 0 0 44875™ met hyl
2-{[ (3R, 6R)-3-(2, 3-di hydro- ~H-N i ;(nA 47 nden- 2-yl)-6-(1-ethyl
propyl )-2,5- o di oxo- 1- pi per azi nyl ] metlhy{/T RenZ4¥8 3 Q 420.6 3.50 421;
(3R 6R)-3-(2, 3-di hydro- 1 Hinden- 2- T\o ~NA 419 yl)-6-(1 eth 1l ro 11 3
LML p,&' %8 kl&ﬁ%% thlke}nﬁig’a%i_doh%rrﬁé,' ﬂgﬁhn‘ﬂ*ﬂgl) in water (2 mL) was added dropwise
over 5 minutes to a stirred solution of 2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-
ethylpropyl)-2,5-dioxo-1-piperazinylmethyl}-5-(methylsulfonyl)benzaldehyde  (Int. 44)
25 (500 mg, 1.00 mmol) in acetonitrile (15 mL), followed by the dropwise addition of a
solution of sodium chlorite ( 136 mg, 1.50 mmol) in water (2 mL). After the mixture had
been stirred at room temperature for 90 minutes it was evaporated under reduced
pressure to remove the organic solvent. The aqueous residue was diluted with 10 mL
water and extracted with ethyl acetate (3 x 10 mL). The combined organics were dried
30 over MgSO,, evaporated under reduced pressure and dried in vacuo to afford 2-
{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinylJmethyl}-
5-(methylsulfonyl)benzoic acid_as a white solid (520 mg, 29%).
LCMS (D) Rt = 2.54 minutes; m/z [M+H]" = 513

35 The following intermediate was prepared by a method analogous to Intermediate 15
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4 Q 404.6 3.59 405; (3R 6R)-3-(2,3-dihydro-1 Hinden-2- "r (A) 403
yl)-6-(1-ethyl propyl)-1-[(2 H\W~.,,, C net hyl phenyl ) nethyl]-2,5- fl

pi perazi negdi20067462C b 420.6 3.48 421; (3R 6R)-3-(2, 3- dirhydrBredFsosonden-2 "r
(A) 419 yl)-6-(1-ethyl propyl)-1-{[4-nmethoxy- HN..,,C

phenyl ] met hyl } -2, 5- pi perazi nedione 6 d_ 420.6 3.54 421,

(3R, 6R) -3-(2, 3-di hydro-1Hinden-2- "~N\ i (A -

yl)-6-(1-dihyl propyl )-1-{[2 H\pi perjazi nedj,@ne erazi nedi one 7 404.6 3.60
405; (3R, GRht.3 (2 - di hydro- | h- '}r;,genMI‘"? N\ /7 (A 6- (1- et hyl
propyl)-l-[,ﬁg Stguctirec gt h'§’/‘ Hepyd ){met hiyl ] - 2, 5- p| é@ zinedione |8 F F
458.5 3.63 9; (3R 6R) - 3- (2, 3-di hydro-1 Hei hden- 2 ~N\ i (A -

1) - 6- (1- iy ipCopyl ) T ([ 3 Huoo! |37 flagar bimidvbinplesy rsrlomhb- 2.5 1
pi per azi negdi one . 6/ 06 76462 ISg;r/ &B200b ﬁg‘ggm' zh F}e}? g% 405

(3R, 6R) - 3-|(2, 3 di hydlpos hekjaddr 2- "/ e dn
propyl)-1-[ (4 |o C neehyl phenyl|) met Hyl ] -2, 5- 'Qﬁqpﬁ ~AeXad- i Q(I 425. 0
3.65 425; (3R |6R) - 1-[(3-chl orgphenyl ) netjhyl ]} plperaimyl]mémymzoate

3- (2, 3- di hydro=—t+Hinden-2=yt)=6-(1=Hik

et hyl propyl ) -2, 5-pi perazi nedione 11 i Q 408.5 3.51 409;
(3R, 6R) - 3- E)&t&ldﬂhydro | Hinden-2- (A 407 yl)-6-(1-ethylpropyl)-1-[(4 HN

E | uor op hensRIgRLNA -nihyaro ik mdeﬁrzaw-agﬂheﬂmprob& DL i2(HdroRyheyIf 25
; ;@%FX

3- (2, 3-di ﬁh] Or?i%‘g%eag‘é/gﬁaa (1 HN-

ethylpropyl) 2, 5- pi perazi nedi one "0535

(3R 6R) - 3- (2, 3- di hydr o- IH-|nde rékHX
HN ~11' 0 OH nor phol i nyl net hyl )- e’z I }

.58 490;
l-ethyl propyl)-1-{[3-(4- N
5- pi perazi nedi one formate

[2-(Aminomethyl)phenyllmethanol (4.12g, 30 mmol) was dissolved in methanol (30ml)
and 2-ethylbutanal (3.7ml, 30 mmol) added followed by (2R)-2,3-dihydro-1H-inden-2-
yI({[(1,1-dimethylethyl)oxy]carbonyl}amino)ethanoic acid (8.74g, 30 mmol). The mixture
was stirred for 15 minutes before 4-chlorophenylisonitrile (4.13g, 30 mmol) was added.
10  The mixture was stirred for 2.25 hours and then left to stand at room temperature
overnight (16.3 hours) before it was cooled in an ice / water bath. Then acetyl chloride
(12.75ml, 179.5 mmol) was added dropwise, keeping the reaction temperature below
20°C. Then the mixture was stirred in the cooling bath for a further 10 minutes before it
was stirred at room temperature. After 5 hours the mixture was evaporated under
15  reduced pressure to leave a dark brown gum. The gum was stirred in chloroform (75ml)
and saturated aqueous sodium bicarbonate solution (75ml) for 20 minutes before it was
diluted with chloroform (75ml) and the phases separated. The aqueous phase was
extracted with chloroform (3 x 75ml). The combined organic phase was dried (MgSQOy)
and concentrated under reduced pressure to ca. 75ml. The chloroform solution was
20 treated with glacial acetic acid (3ml) and left to stand, at room temperature over the
weekend. Then the reaction mixture was washed with 2M hydrochloric acid (75ml),
followed by saturated aqueous sodium bicarbonate solution (75ml). The organic phase
was dried (MgSO,) and evaporated under reduced pressure and dried to leave a brown
foam. The foam was loaded in dichloromethane onto a 330g flash silica chromatography
25  column (pre-eluted with 20% ethyl acetate in cyclohexane). The column was eluted with
20% to 100% ethyl acetate in cyclohexane to afford (3R,6R)-3-(2,3-dihydro-1H-inden-2-
y1)-6-(1-ethylpropyl)-1-[2-(hydroxymethyl)benzyl]piperazine-2,5-dione (4.12g) as a pale
brown solid.
HPLC (A) Rt = 3.26 minutes; m/z [M+H]" = 421.
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14 (O 475.6 3.38 476; (3R 6R)-3-(2,3-dihydro-1 Hinden-2- (A 474

yl)-6-(1-ethyl propyl)-1-{[4-(4 i norpholinyl)phenyl]nethyl}-2,5-

pi per azi ng0i200wa674ddl 533. 7 2. 65 488; (3R, 6R) - 3-(2, 3-di hyecocB2bbyos®n- 2- 15

i NN (A 486 yl)-6-(1-ethylpropyl)-1-{[3-(1- HN,,,( OH

pi peri di nyl met hyl ) - phenyl ] met hyl }- 2, 5- pi perazi nedi one formate 16 i 477.7

2.67 478; (3R, 6R) 3-(2,3-di hydro-1 Hinden-2- Q/N (A

yl)-1- [(21 B&i 8' )1H m=28} h}d1](ﬂ¥>5}49@8¥kerraeim')yb]456(d(m)et hy!
fideod 5& ‘éﬁ

I 2

?5%'065 34(2‘%" ﬁd&é’ 19) ;’ H_I)(§1e5t D3 Dod9?) M- [ ( 2-
HN.,,, A fl1ht)r2)m1émy2l'))rréﬂﬁ>(m}iﬁ ),5- 6%oﬁnp> ﬁééfﬂo%é P2Hm @45 3. 54 409;

(3R 6R) 3-(2, 3-di hydro | Hi nden-2- (A 407 yl)-6-(1-ethyl propyl)-1- [(3 HNY

C pi pe azl H'qu 30%/ OB 4P 2 &ET 9%3%5’090@@% sl&df g‘b"ag

459: %14 Pr

pr opyl ) - 1-%2‘2"@%‘3’( E?‘ff"f‘ 80?5?1%@ Hnﬁ%ﬂé’f‘wwﬁ%‘{tﬂéi YR ?néh)) Y"q% e Pﬂ%’ﬁ?rbﬂ 20 F
F 458.5 3bae 466 as BRIBRAMIGe 02 DIRA fiyite bydnachinddmsalts of amipestwegre used. in
yl)-6-(1-gt HWd@n&QﬁaH bf Inid [ethodANExarhpiek| wnerrez hBJl Hphdsywéneeplephied2inSa

TII PeT 2 g "Shascpns - Pydindg 22 ubi ﬁfﬁ @hply@rnqetﬂywysnﬂﬂﬁw

[(tri ﬂDuorpbﬁBYIH%CYW% p}p@ﬁwlwﬂhgh?)addfﬂpnffe Spak Pﬁ&rm“aw?é“'ﬁ? kDBPEA474. 5
3. 73 475; if(tB&nhGRpeRlofid idiohgohines wdre iunein- 2- (A) 473
yl)-6-(1-et hyI propyl)-1- ({3 \ AN [(trifluoronethyl)oxy]phenyl}nethyl)-

l(_";\R 6R) - 1- {Efxz §%E@E§Q Eggly) r@“, é RY b’§)"eb ﬁﬂ%’ﬁyﬁ]brlmt hyl }-3-(2, 3-di hyfiro- 1
H- No min | -ve
2 % do 448.5 | 3.47 | 449; | methyl 2-{[(3R,6R)-3~(2,3-dihydro-
Hé/‘w“é (A) |447 |1 H—inden-.2—yl)-6'3-(’| -ethylpropyl)-2,5-
I >\\ dioxo-1-piperazinyllmethyl}-
benzoate
3 C@ (EN r@‘* 420.6 |3.50 |421; (3R,6R)-3-(2,3-dihydro-1H—inden-2_—
o Ww) (A) 419 yI)-6-(1-ethylpropyl)—?-{[3-rr-1eth9xy
o (\ phenyllmethyl}-2,5-piperazinedione
4 Cb N/_@ 404.6 | 3.59 |405; | (3R,6R)-3-(2,3-dihydro-1H-inden-2-
ut Y‘ (A) | 403 | yh-6-(1-ethylpropyl)-1-[(2-
o (\ methylphenyl)methyl]-2,5-
piperazinedione
5 Cb ]i : 420.6 |3.48 | 421; | (3R,6R)-3-(2,3-dihydro-1H-inden-2-
me)N p (A) | 419 | yN)-6-(1-ethylpropyl)-1-{[4-methoxy-
o (\ phenyllmethyl}-2,5-piperazinedione
6 Cb o 420.6 | 3.54 | 421; | (3R,6R)-3-(2,3-dihydro-1H-inden-2-
(ﬁ\N,—G (A) |- yl)-6-(1-ethylpropyl)-1-{[2-
G (methoxy)phenyllmethyl}-2,5-
piperazinedione
7 Cb ‘/E r@ 404.6 |3.60 | 405; | (3R,6R)-3-(2,3-dihydro-1H-inden-2-
W A |- | yIr6-(1-ethylpropyl)-1-[(3-
0 (\ methylphenyl)methyl]-2,5-
piperazinedione
8 Cb F;LFF 4585 | 3.63 | 459; | (3R,6R)-3-(2,3-dihydro-1H-inden-2-
(&N (A) |- yl)-6-(1-ethylpropyl)-1-{[3-
" I [\ (trifluoromethyl)phenyl]methyl}-2,5-
piperazinedione
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H\M ~.,,,” inden-2-yl)-6-(1-ethyl propyl)-2,5 fl piperazinedione 24 cl
"(~~)-_-p( 459.4 3.74 459/ (3R 6R)-1-[(2,6-dichlorophenyl) N' C (A 461,
met hyl | - wW020&/@r4egdr o- 1H i nden-2- H N - ~. 455/ yl) - 6- PCTAHE2965/005007

propyl)-2,5- o 457 piperazinedione 25 / qi~ 391.5 3.09 392;

(3R 6R)-3-(2, 3-di hydro-1 Hinden-2- (A - yl)-6-(1-ethylpropyl)-1-(2-

HprridinyInEthyI) 2,5 piperazinedione 26 404.6 3.69 405;

(3R 6R) - 3 ﬁ 0- | Hi ﬁd;@ﬂJaZ- 362N 405} ((A)? e#@% (2,3 d|hEdro 1H—|nden 2-

16-(2, 2- - hy|
yl)-6-(2, 3-di e 3(52 43@;( 6)Ié n,g @9@??@9 &A_}L H i ndent 2-

pi per azi nedi one
HA N (A) 403 yl)-6- (01 hyI gropy! - 1- (|1 R) - 1m9thylphenyl)methyl]25-
phenyl et hyl ] -2, 5- pi perazi nedi one |28 1.|N 419.@p&taftedi@die

(3R 6R) - 34 ,‘5- hydro- IHi 1 2- 4, __ -
V)11 (2, 8% _ yl-@@@c?%?/l - éﬁp@ EL:G,BH SrpiRReRyITe !
propyl)-2,5- ¢ pip edi qgne” 70 B 2 1 O P Yub+1- 20 Q -
4ﬁ0. 6I ]3 53 4|5.L; (32R,og ; % 3[2,4-b| s(met|hoxy) Mhylprlopyl)x? S-piperazinedione
phenyl ] net - ) | hydr b i
erazi nedi cné %3 4 .Feq@égl el %6?{ o:(ﬁ'gggg%hzf%ft@-ﬁ&&ﬂN Blr

(A 471; 3-(2,3-di 1, 0< 1H ijnden- 2 -
et hyl propyl ) - 2, 5- pi pertazi nedi one | 31 R fiyprapgeng)metbyt8d-
(3R, 6R)-37(2, $-di hydro- 1 H i|nden- 2 \ 1 \pieerainédibRy 467 yl)- 6-(1- gt hyl

9
[ AV s Praape e |

I\.)

propyl) - 1-

497.7 3.3 |4

i nden- 2-vyi 1)-2, 5 (A Hi o3~ d|hydro—1H—|nden 2-yl)-6-(1-
- pi perazin ethylpropyl)-2,5-piperazinedione

535.7 |2.58 | 490; | (3R,6R)-3-(2,3-dihydro-1H-inden-2-
(A) | 488 | yl)-6-(1-ethylpropyl)-1-{[3-(4-
morpholinylmethyl)-phenyllmethyl}-
2,5-piperazinedione formate

475.6 | 3.38 | 476; | (3R,6R)-3~(2,3-dihydro-1H-inden-2-
(A) | 474 | yl)-6-(1-ethylpropyl)-1-{{4-(4-
morpholinyl)phenyljmethyl}-2,5-
piperazinedione

533.7 | 2.65 |488; | (3R,6R)-3-(2,3-dihydro-1H-inden-2-
(A) | 486 | yl)-6-(1-ethylpropyl)-1-{[3-(1-
piperidinylmethyl)-phenylimethyl}-
2,5-piperazinedione formate

477.7 | 2.67 |478; | (3R,6R)-3-(2,3-dihydro-1H-inden-2-
A |- yh)-1-[(2-{[2-(dimethylamino)-
ethylJoxy}phenyl)methyl]-6-(1-
ethylpropyl)-2,5-piperazinedione
408.5 | 3.54 |[409; | (3R,6R)-3-(2,3-dihydro-1H-inden-2-
(A) | 407 | yh)-6-(1-ethylpropyl)-1-[(2-
fluorophenyl)methyl]-2,5-
piperazinedione

408.5 | 3.54 |[409; | (3R,6R)-3-2,3-dihydro-1H-inden-2-
(A) | 407 | yh)-6-(1-ethylpropyl)-1-[(3-
fluorophenyl)methyl]-2,5-
piperazinedione
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di met hyl

-benzenesul fonam de 33 406.5 3.29 407;

(3R, 6R) -3-(2, 3-di hydro-1Hinden-2- H (A) 405 yl)-6-(1-ethyl propyl)-1-[(4

OH hydr oxwpheowiey4set hyl | - 2, 5- pi perazi nedi one
3-(2,3-di hydro-1 Hinden-2 HN ""
yl)-6-(2-nethyl propyl)-1-[(3-

(3R, 6R) -

pi per azi nedi one

~11

111 |

(A 420

34 Q 421 PETR:EM04i02007

o nitrophenyl)nethyl]-2,5-

35 O NO 421.5 3.35 422;

(3R, 6R)-3-(2, 3-di hydro-1

H i nden- 2 420 vyl -(2- r I b-
i erazi nedi E)@e if_i:_@y )?S(FB. ZWBp %:E)iR 645;9-:[1 3 éﬁﬁﬁh@%ﬂ%)ﬁ?ﬂh%ﬂg? 234;
[ (difl uorgnet hyI ) xﬁ henyl }imet hyl ) b BN%. B yibropyix 1 fla; Y26 (2
met hyl propyl ) 42, 5- pgﬁe(ézi ngdi one B7 o R 454(tmflu3)roggeth5|9phenyl]methyl}
(3R, 6R) - 3-|( 2, \-dl hydr o-"1 Hi[nden- 2- (A)| 453 ypipetazinddioré hyl propyl )-1-{[2 HN
b AT AR L
t hi adi azol | 4- {1 Qﬁ rret hyl } - 2, 5} 'Ner 238 he Y bRE1-PIVRPROOELGE 7462
PCT/ GB2005/ 0050 Qi 456.6 3.b5 457; (3RUROr@n¢DyRenpirdetbyl}-2,5-
[+ byr aol -yl ot XW O (L-athylprppyl) ) L[ (lopbeavbaioe oo L
41.1?/ (3R, 6@1—]6%% c@pgppheﬁﬁ%é rres.ﬁ@v 47540 CRER)- &@3-314f(3@rc81/d1lm#3@r27- i
H i nden- 2-yl) ; vjtrgst Hytpriopyl ) - 2,(Ry P| #E3 akjinedi as/iprddyliftp4 3. 65 445;
|(_|_3R SR) - % [ (3,]4-di Qm#qr phenyl) HN " ¢ [A) 44ﬁtrlﬂ'§5#3melhyﬁo{<ﬁpI’?én%n%ﬂ{yﬁ L
naen ° 2,5-piperazinedione
22 “YF | 4745 |3.73 |475; | (3R/6R)-3-(2,3-dihydro-1H-inden-2-
Cb (Jj (A) | 473 | yl)-6-(1-ethylpropyl)-1-({3-
HNKW\N [(trifluoromethyl)oxy]phenyl}methyl)-
Wg)(\ 2,5-piperazinedione
23 "o 450.6 | 3.50 | 451; | (3R,6R)-1-{[2,6-bis(methoxy)-
C@ (EN /Qc{ @) |- phenyllmethyl}-3-(2,3-dihydro-1H-
HN“)%C inden-2-y1)-6-(1-ethylpropyl)-2,5-
° piperazinedione
24 C@ C'Q 459.4 |3.74 | 459/ | (3R,6R)-1-(2,6-dichlorophenyl)-
(ﬁ\n ¢ (A) | 461; | methyl]-3-(2,3-dihydro-1H-inden-2-
””f""@ 455/ | y1)-6-(1-ethylpropyl)-2,5-
457 | piperazinedione
25 Cb o 391.5 |3.09 |392; | (3R,6R)-3-(2,3-dihydro-1H-inden-2-
Aoy A) |- y1)-6-(1-ethylpropyl)-1-(2-
A C\ pyridinylmethyl)-2,5-
° piperazinedione
26 /é 404.6 |3.69 |405; | (3R,6R)-3-(2,3-dihydro-1H-inden-2-
©\_/1HNKEN (A) | 403 | yl)-6-(2,2-dimethylpropyl)-1-{(3-
I )< methylphenyl)methyl]-2,5-
piperazinedione
27 C%j Kﬁ\ 404.6 |3.58 |405; | (3R,6R)-3-(2,3-dihydro-1H-inden-2-
T mj“@ (A) | 403 | yi)-6-(1-ethylpropyl)-1-[(1R)-1-
o phenylethyl]-2,5-piperazinedione
28 S 419.6 | 2.51 | 421; | (3R,6R)-3~(2,3-dihydro-1H-inden-2-
C@ (ﬁ < (A) | 418 | yI)-1-[(2,6-dimethyl-3-pyridinyl)-
g methyl]-6-(1-ethylpropyl)-2,5-
0 D piperazinedione
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cl yl)-6-(2-methyl propyl)-2,5- i erazinedione 42 0 475.6 3.47 476;

(3R, 6R)-3-(2, 3-di hydro-1 Hinden-2- ,,,,~N (A 474

yl) - 6- ( 1-wOohyequoagsy! ) - 1- {[ 2- (4- HN\ ~ nor phol i nyl ) phenyl| poetdB2b}s/@5@7c

pi perazi nedi one 43 450.6 3.48 451; (3R 6R)-1-{[3, 5-bi s(nethoxy) -

HN'1.,~,,,~ o- (A) 449 phenyl]methyl}-3-(2,3-dihydro-1 H

I nden-2-yl)-6- (1 et hyl propyl) 2, 5 Qperam ned| one 44 Q FX 474.5 3.75 475;
3 Hi

(3R 6R) - é jj £31¢ |( [2,4-bis metho
1)-6-(1-e ﬁ,{é 3[’ i
)2/, )5 pi I(Oer §1t2| nedi one. 4 H (t r| Jorors % I?Xﬁjgl '§' %)hm‘—)

Jalg: (3
Hinden-2{ H 1t (A o (3,5 d| met hyl pgenpdqm%whgﬂ -etthroeyIQ?_%t hy

F;op%I g :2:, 511 ° i erazinedione 46 Q 390.5 3.d#der38A¢dione

R, 6R) - 3%, 8-dr nyd T Hi - 2- " § §¥|

propyl ) -1- he Qa;g,hyl ) Qg@% pi%ggr\lazdfér?@dl onééR)Z? 16&%33“8{] yl)lrg thyll-
(3R 6R) - 1] (4 enyl ) ret hyl |- (A) C~47(]A) 3rEi3-dihydro-1H-inden- 2-yl)- -(1-

3-(2, 3-di hydr ¢- 1H i*N 2-yl|) - 6- (1- HNet4r@7Vpreibybrppﬁ)-ﬁp’isplpelwaamedledeone 48
469.9 3.37 470; (3R°6 - 3- (2,3-di hydr o- 14dg-i nden-2- .,r' k0 (A) 468

yl)-6-(2-methytptopy ) =1 3-(2—~ AN T D n -
pi per azi ng dlon é% P@ 6"%@2 F\g}/ € éﬁ%ﬁ@ﬁ%ﬁ’sﬂw"éf %I\Bl’
prepared hy nethods) f Jous to théd) dedd i pareAbetheeseae!-fi4- using t
I ntermedi gt es|indic di( optii onal I'ly wi tih t hel @sdhyisuongdiphaniisethghe/s- as
triethylamne|or D PEA if the hydrjochl ori de sﬂbéﬁﬂ%d\laﬁ% nes were used [EX

| nt St r uctpeMut—RH—+ve—Narre—No—Ne—m+ 468633469
(3R 6R) - 3-|(32, 3-;0%0-1 H J4197(7A) %87 |48 &{[@@6@)—@42,&%%-5%| )-1} HN
on

N
{[ 2- (et hyl sul| f ﬁ\q@}él ]| meth | AR, 5498 peinden-2et)ita(feeth@probyl2,$110
480.6 3.37 481; (3KPRNGY

vw

\IJ

U'I_

>

cl ohexyl -3-((2, 3 | gioxo-1-piperazinyl}]-methyl}-N,N-
dimethyl-benzenesulfonamide

33 Cb (ﬁ 406.5 |3.29 | 407; | (3R.6R)-3-(2,3-dihydro-1H-inden-2-
o Y'f“@ ) (A) | 405 | yI)-6-(1-ethylpropyl)-1-{(4-
K Ol
I hydroxyphenyl)methyl]-2,5-

piperazinedione
34 Cb (ﬁ o |4215 |3.34 | 422; | (3R6R)-3~(2,3-dihydro-1H-inden-2-
Hij‘“@r ° (A) | 420 | yl)-6-(2-methylpropyl)-1-[(3-
I nitrophenyl)methyl]-2,5-
piperazinedione
35 C@ Kﬁ 000 | 4215 |3.35 |422; | (3R,6R)-3-(2,3-dihydro-1H-inden-2-

T ﬁ“@ (A) | 420 | ylI)-6-(2-methylpropyl)-1-[(2-
o )\ nitrophenyl)methyl]-2,5-
piperazinedione
36 Cb (ﬁ _ 4425 | 342 | 443; | (BRERF1-(3-
NU Y (A) | 441 | [(difluoromethyl)oxylphenylymethyl)-
HN A, F
I 3-(2,3-dihydro-1H-inden-2-yl)-6-(2-
methylpropyl)-2,5-piperazinedione
37 C@ (& oo | 4546 |3.25 |455; | (3R,6R)-3-(2,3-dihydro-1H-inden-2-
g A) | 453 | yi)-6-(2-methylpropyl)-1-{2-
o )\ (methylsulfonyl)phenyllmethyl}-2,5-
piperazinedione
38 Q] (ﬁ 460.6 |3.49 | 461; | (3R,6R)-3-(2,3-dihydro-1H-inden-2-
HWJ\@\@ (A) | 459 | yI)-6-(2-methylpropyl)-1-{14-(1,2,3-
© Ne thiadiazol-4-yl)phenyllmethyl}-2,5-

piperazinedione
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HN- (A) 479 di hydro-IHinden-2-yl)-1-{[2- 0 O

(met hyl sul fonyl ) phenyl ] nmethyl }- 2,5- i erazinedione 51 1 1 ' 488.6 3.19
489; (3R WA)R2@7062463- di hydro-1 H (A) 487 inden-2-yl) - 6- ( PcastBrgdyosyl )- 0 -
1 -{[2-(methyl sul fonyl)phenyl]- nethl}-2,5-piperazinedione 52 1 -0 376.5
3.36 377; (3R 6R)-3-(2,3-dihydro-1H HN (A) 375
inden-2-yl)-6-(1-nmethylethyl)-1- o {[2-(methyl sul fonyl)phenyl] neth I -2, 5-
I erazinediggné 53 1110 497. o R, thyl) -
HN (A) 427 %Z V A[2 thyI qu anysz)i 78 rr%aﬁp é %ﬂm gm?%mn |%na 54
11" - 46§.6 469 (3R §R) -3-(2(& 'emN' O T-pheny-
i nden- 2-yl|) - 6 et hyl [o propyl) - 1- {1 2 Hé‘tPMSﬂZQM-VUM?lh)/H -2,5-
phenyl ] netihyl }- 2 5+w razijnedi one 55 R 0" iperazinédione 3. 5 523;
(3R, 6R)-3-(2, 3- di hydcr -1 HHE (A _-linden-2-y ? 6-(1-ethyl propyl)-1- N
({4-[(trifilqgon @;2%) - sul fCQM'o]g FM b 4141;Pp éli)ﬂﬁt(béeh)m?pr@nyl)meth Il-
pi per azi ngdi one 84. 5; S ?W Os5_ (A
6I(gdrer2t ﬁylyg c)évl{g%m Derg-m;ed' %f)(erre;%fl Onylﬁ@?%gﬁ I¥ ig Q/ g ;ISB|07
57 3 0=-" 498. 7%,12@ (3F 4aB)4 3 §.853r gidyd GRH @B4J-d|chlorophenyl)
phenyl | mutlhyl J-2, 5Woerde) redi onel S8 4| OFso0f f@x 7@pnaRfrt-1Hiden2
(3R 6R) - 1-[{[ 21 chl oroML(rre Hyl- 1| c1 (A) - sbyB %“j%'?bgwywl}r%@hyl} 3- (2, 3-
~J-..~N dilhydrfo-1|Hinden-2-yl)-6-(1 HN pthyl lper,'alzhedlpﬁe pi per azi nedi ong 59
5 n\ 470.69 5 31 471, 3Pﬁ:§R)‘3tr7%?6 3 8liyhy diA5; 1HIR6IR)3-(2,3-dihydro-1H-inden-2-
Nﬁ (A) | 474 | y)-6-(1-ethylpropyl)-1-{[2-(4-
”No <\ morpholinyl)phenyllmethyl}-2,5-
piperazinedione
43 % Kﬁ‘ :<< 450.6 |3.48 |451; | (3R,6R)-1-{[3,5-bis(methoxy)-
N o (A) | 449 | phenyllmethyl}-3-(2,3-dihydro-1H-
o (\ inden-2-yl)-6-(1-ethylpropyl)-2,5-
piperazinedione
F| R -5 " . _ —. O
44 C@ (EN " 474.5 | 3.75 | 475; | (3R,6R)-3~(2,3-dihydro-1H-inden-2
L., C (A) | 473 | yh)-6-(1-ethylpropyl)-1-({4-
0 (\ [(trifluoromethyl)oxy]phenyl}methyl)-
2,5-piperazinedione
45 Czj (ﬁ 4186 |3.74 | 419; | (3R,6R)-3-(2,3-dihydro-1H-inden-2-
o m)N : (A) |- yI)-1-[(3,5-dimethylphenyl)methyl]-
0 (\ 6-(1-ethylpropyl)-2,5-
piperazinedione
46 C@ (EN 390.5 |3.51 |391; | (3R,6R)-3-(2,3-dihydro-1H-inden-2-
e \n) C (A) |- yl)-6-(1-ethylpropyl)-1-(phenyl-
o (\ methyl)-2,5-piperazinedione
47 Cb N _ 4250 | 366 |425; (3R,6R).-1-[(4—chIorophenyl)methyl]-
Wi, C (A) | 423 | 3-(2,3-dihydro-1H-inden-2-yl)-6-(1-
o (\ ethylpropyl)-2,5-piperazinedione
48 Cb Z 0| 469.9 |3.37 |470; | (3R,6R)-3-(2,3-dihydro-1H-inden-2-
‘jLNUo (A) | 468 | yl)-6-(2-methylpropyl)-1-{[3-(2-
”No /k pyridinyloxy)phenyllmethyl}-2,5-
piperazinedione
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| -
HN~. , ,

F 462.5 3.47 463;
i nden-2-yl)-6-(1-ethyl propyl)-1- HN {[1-nethyl

N 4. (

et hyl
di hydro-1H F (A) 461

(A) 515 2-yl)-6-(1-ethyl propyl)-1-[(5 N nethyl
,~ yl)methyl]-2, 5-pi perazi nedi one
(3R 6R) - W020@/mdirdegdro-1 H i
HN et hyl ) t hi o] phenyl } net hyl ) - 6- ( 1-
(3R 6R)-3-(2, 3-

60 6

A)
prop

- 1- phenyl
~ 478.7 4.0 479;
1)-2, 5-

-5-(trifluoronethyl)-1H

-1 Hpyrazol -

i nden- 2-yl) - 1- PC2/R2005I00800met hyl -
i perazinedione 61 7 F

F%rRaég) _ g %J"@%Xé 1 %veré pretjah&l Wh@%ﬁ@ aﬁalogéfufﬂlﬂ@'tlt'#a’ﬁcﬂascribed for Example 1,
H i nden- ng( ng. e laﬂ‘ﬁ%gﬂﬁ Gatqd. prfiongliy Iﬁ/ the; addifi ?n pf a base such as
0

pyri di nyl ]tmnilnympeZ)rBJBE:ﬁ@‘rt hV@QP@W@@“‘S a@r@s\mgrwuw N 50

1-[ 3- (Met hyl sul fonyl ) - 2- pyrldl nyl ] et hananine (186 mg, 1 mml) and

2- et hyl but r i QS*Q,EVECNane chl oroform (5 nL) and
the m xt ur ?wa% I %{UC room tReArrM\plgr aturg for |63 hours.
(2R) -2, 3- Ne-11H i nden-2- vy 08 sV Byl let-hy by exyd
car bonyl }clmlgn ))Iet 67,3.2 nmﬁIQ) wa@s, GeRitﬁe@ﬁ -tibydroviddt by 4 10
chl or ophenyl i $oni ‘Dip)) g7t Nendan<-yn®- M/aahyapnopqul fcr 30
m nutes at| room eft flor 4§ {Egﬁﬁ?ﬁh I %nf’ﬁ’éh\éﬂﬂ'ﬁj bl own
off with nitrogen, n upfin mt the
sol ution vas ¢oolled to OC, theh acetlyl dhl orildBethy QWM_OUQ y
added dropwgseéq Th 1 Xt ur enas48@bt| 387 rjc@N t(em)a-wmmxﬂm(mt tihen
the solvent was bl o i h nitrogﬁﬁg adnot Mgy ﬁﬁ%q ndgn42— 1256/ 067462
PCT/ GB2005/ 005007, ta % U n| di chljor dmgt hane ? I ﬂ St Ilfﬁneg@ﬂ t|h
sat ur at ed |aqueous| sodi u ydr bgen darborjat e (|SMRHYISUIPPY)POEY m
hydr ogen darbonatle bei ng added|wi t h | cautli on urid.$ipipsrazinedisneence ceased.
The organi|gqphase H4886N%.90 et OF{GRQ!R) 3-4,3-dihgmd-tH-eat Ed with
gl acial ageti ¢ acj The mixture @s O [0 H%W ure
overnight.| It |was W th sg@ur ated |a 'ﬁéén Eéﬂ)so{%o'%g?hglﬁ gen
carbonate |[(5 ), hdi um jhydr dgen ca?ﬁ%ﬁ@?g‘yﬁé'lf‘i’@")ﬁﬁ%@@ Wi tlh
caution until jefflervescence ceased t hen [t he ormethy§-2fpiperazmsdisepar atjed
using a hygdrophopyoy frit. olbe € MMI8S 3 HRISGEfHPr essur e
and the cru%re qprog&ﬁmr ? § b@ﬁ:’&’a%ﬁ% F§ @% g@ 9‘2’\ owed by
preparative |ayer| 10 chrd gt aphy o )SI Yo" F'Q? yletyl)ypts,
t hi ckness)| el yted| x 3 woth 2.5% i sopropanol i n{[ﬂlmﬁhws'dfmwhmwv gi vVl
(3R, 6R) - 3-|(2, 3-di hydro- 1Hi nden- 2-yl|) - 6- (J1- methyl}-2,5-piperazinedione
R P IO L QAT LR Lo ompRRRhaRRed one
SOy (A) | 427 | 3-(2,3-dihydro-1H-inden-2-yl)-1-
oA\v {[2-(methylsulfonyl)phenyl]-
methyl}-2,5-piperazinedione
54 |1 Cb (ﬁ % | 468.6 | 3.32 | 469; | (3R,6R)-3-(2,3-dihydro-1H-
o m)N (A) |467 |inden-2-yl)-6-(2,2-dimethyl-
§ propyl)-1-{[2-(methylsulfonyl)-
phenyilmethyi}-2,5-
piperazinedione
55 | 2 o o 522.3 [ 3.5 |523; | (3R,6R)-3~(2,3-dihydro-1H-
%5 (A) |- inden-2-yl)-6-(1-ethylpropyl)-1-
Cb(ﬁ,q ({4-[(trifluoromethyl)-sulfonyl]-
HN (\ phenyl}methyl)-2,5-
° piperazinedione
56 |3 o 484.6 | 3.3 | 485; | (3R,6R)-3-(2,3-dihydro-1H-
o (A |- inden-2-yh)-1-{[2-methoxy-4-
%}N (methylsulfonyl)phenyllmethyl}-
“Nwol) /K 6-(2-methylpropyl)-2,5-
piperazinedione
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off-white solid. HPLC (A) Rt = 3.18 mns, [MH + =470 15 1H NWR (CDCI 3) 6
8.72 (dd, 1 H, 8.30 (dd, 1 H, 7.72 (br d, 1 H), 7.42 (dd, 1 H), 7.23-7.14
(m 4H), wo4boqmd7462 H), 5.03 (d, 1 H), 4.47 (d, 1 H, 4pr00/gBRdo5/0dsddy, 3. 42
(s, 3H), 3.18-2.80 (m b5H), 1.85-1.61 (m 4H), 1.48-1.35 (m 1 H),
1.04-0.95 (m 6H) Exanple 63 20 (3R, 6R)-3-(2,3-D1 hydro-1

H i nden- 2- yI) 6-(1-et hyI propyl) 1-(2- nltrobenzyl)pl perazine- 2,5-dione <

D'"" ONOF 7 N HIN J~ 0 Ilé 7I\{I|§§oph@gyl @ptdmlﬂ BRvépedrrechl orfi de
5.02 0, 3676 %ﬁ Y
( o ed. Th 5%? gani c (ie:ﬂe ’&ﬁ' J Z%h@%r Ylgﬁlegm

hydr ogen gar bgnat
dried (Nags®) an d to dive (2-n| t{E?omﬁMV)‘lr(meﬂwlf]bﬁﬁﬂHb as a
yel low oi l| (2]48 |g, 61*.“\4)"1'0 . HPLC Rt| = 0.[46 mi|rpHeagimethyl}2M:H + = 153, To a
?ggu';ni ;)n af [(2-njitrophenayl) et hyl]am ne |(2. 48 &per&ﬂngdigﬁ@l ) in nethanol
vies—gaged—(2R—2 3—diydr o=t
H- i nden- 2- yﬂs({ B( 1, 1-di mettiyl et hé@%-ﬂ)xy:]-%ar Ry | {SEAMGY[2-sblos-frimsttw-adi d
(4.72 g, 16 nrof % , 1- di met hy (At hyA )(dismﬁbhﬁ)phsh%}rhe}tbydk}%héﬂyl
i socyani de (3 78 @, )| and 2- et hy|l but anah c{r@1ﬁ-mdér§2%/l) . The
reaction was |stifred

room [ enperjat ur g for 0C
and acetyl| chljoride (6. added The |react|i %Hﬂ%@y%% ;E‘B%r%%n‘é?lgé%

t enper at urfee for- 72 nours e d

di ssol ved f‘q? Q 7 of of orm (1 ?J]déoras'um b47@é?°3’/§€52§3(§%¢d{9y0?8§ %j!%rg;lm ;Je

and the bilphagic r irr =d for| Phow'®. n)-Er(d=sinderp HQ%‘ -

separ at ed,| drijed a@ and concentrat ed. Thlemethgi tipbenydd Hebhysazall-ded |i n
errpe

chloroform (120 m etl, acid (1.2 m)

stirred at| roomt rapu [ 75 MD 2006/ 06?ﬁi @&ﬂ%rﬁ%ﬁ%ﬁ%@ 18

hours and t&en gt 50 C f 1. 5 hpgirs| 4. dhe| 4RACH 3%Rp§(g@gmyu@smd W t|h

hydr ochl or|ic aci d 00| m ). [The of gani(c o 2? pAg (ﬁﬂll dried

(Na2S™) |and conc d ji ve a Brtlown sol j' W‘T?’(}' "W gUrllﬁ by
faphy to givie ethyl)thlo]phenyl}methyl) -6-(1-

silica collum| chfonmat™
(3R, 6R) - 3-{( 2, 3-di hydr o- i nden- 2-yl) - 6- ({1- et hydthypapyl)-P; &plbémzﬁledlone

ni tr obenzyl 1, pi-pef azi ne- dr ¢ S I b 44 4 10).
HPLC (A) LTRSS nu “5 74 %}%H]%ﬂéag 3 g/gg ; (dd, 1)
H, 7.62 (dt, |1 H, L H), [7(83 (71 1| pglen-2; 1 thi‘ °Py'7" 9 (m
2H), 6.47 |(d, {1 : &\ H), 4.[72 (d, 1 H {[1-meﬂm-(5fﬂnflmonqmettzylxm'l( d, 1
2. 97o( 1 H, 2

H, 3.17 (I [3H) 2B (M| 1 H)| pkaiih 235 (m| 1
1) 0,93 (1 3k |0-86 (1, 3r)| 10 Exanpl b o5 |PHeEkAdImeti2 - 35 (m

'_\

piperazinedione

Example 62
(3R,6R)-3-(2,3-Dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[3-(methylsulfonyl)-2-
pyridinyllmethyl}-2,5-piperazinedione

% o %,
#N D

o)

1-[3~(Methylsulfonyl)-2-pyridinyllmethanamine (186 mg, 1 mmol) and 2-ethylbutanal (124
uL, 1 mmol) were dissolved in chloroform (5 mL) and the mixture was left at room
temperature for 63 hours. (2R)-2,3-Dihydro-1H-inden-2-yl({[(1,1-dimethylethyl)oxy]-
carbonyllamino)ethanoic acid (291 mg, 1 mmol) was added, followed by 4-
10  chlorophenylisonitrile (138 mg, 1 mmol) and the mixture was stirred for 30 minutes at
room temperature, then left for 48 hours. The solvent was blown off with nitrogen, the
residue taken up in methanol (10 mL) and the solution was cooled to 0°C, then acetyl
chloride (0.5 mL) was cautiously added dropwise. The mixture was left at room
temperature overnight, then the solvent was blown off with nitrogen and the residue
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2-{[(3R 6R)-3-(2,3-Di hydro-1 Hinden-2-yl)-6-(1-ethyl propyl)-2,5-dioxo-1-
pi per azi nyl ] met hyl } benzoic acid / \ O CO2H HN, J.,, [0 15 A solution of
sul fam ¢ woi2doe(063Bey, 7.72mml) in water (30nl) was addedTdrBrpes/@®sooover 5
mnutes to a stirred solution of

2-{[ (3R, 6R)-3-(2, 3-di hydro-1Hi nden-2-yl ) - 6- (1-

et hyl propyl ) - 2, 5- di oxopi perazi n-1-yl ] met hyl } benzal dehyde (I nt. 51) (2.48g,
5. 92nml ) ¢ 4@%@&%0&9'%5@%%0 ’mL)Obllid)Vt‘ﬁﬂ'eQYWi&m%aﬂJ’rQ@W caldi éddimof a

sol uti on I um C

h
mi xt ure h&YILEEM C§‘fh°t”?t§d 5taf“|' P08 rrgﬁq g?rﬁgmaiﬁgdf%gefno?%éﬁaﬁe rP% Ld?éAJ hh 1 1e
evapor at edautithe untile éffervesgsnes seaaset.o MEADYWaNIse Phasey A¥ASc SeRArFIeHt US“FHea
agueous rﬁw@pﬁommmpaﬁd trehtedadttbglhviabaceatichadd @cehdl)e ThESHixre avas leftet er

o) s Do @Refarle® ?ﬁ%é% eENGEL Wbt ﬁ%&rm%aﬁ%@euge@%u@&mgm de
{wosfsm SPpopaty (G RLyHit Sp §0<ﬁﬂi Sder| S51he a%g?cqnqgt e

i n vacuo
propyl ) - 2 cButibni aniil- efferveseBngsi peasex; riyer] the I@;Qa}"'lfeﬁh%ﬂecwaélﬁﬁpaéat%d \M’f‘rlflgeasol id
Eg Sg) HR&;Ero ﬁ%blE%tan 3‘h§93d103é’r‘|ﬂtv@% reicteli Nirtdet redu3d %rel;blhdb/%r(dw@:j &).Jdb 8. 27
723" sfgeey Y piiep o8 abpyiqh aligiiy t*é"o'w o gt e

4.12 (lld cmrqq)atog;'aml@/ opm‘,l @ngoxg vy (p,lﬁtesﬂ_g mr yk@gﬁs Jﬂuﬂ’ted X éSW'GI?TI

1.58 (m 2ddpropand# it moichidioméh&se (tb, giveo (36%!)5/?)-(3 ~(8:B-qibydraHi- Linden-26/ W1~

2006/ 0674@2]3}%1% -g@%ﬁ%@rmﬁom&)ﬁﬂﬂgﬁ&nﬂ%éhﬂﬂi 3RifRzifediche3(3B mgy ds anl

H i nden- 2 pr opyl di‘oxo- I-

pi perazi nyl N-rrethyl benzanide 0 CONHM HN -,,, O 5

2-{[ (3R, GFR)PL32(F9 Rt:? il Bynins IM+H i=4d@n- 2- y1 ) - 6- (1- et hyl

propyh}- 2‘5| WRﬂ@wgbp&mwmyH} -8.3® {day H Hhemizd(be dadHy 7(42x(dd6BH), 71BB7g4 0. 23
mol ) was) 380 dyg?é({,,m%g 3@ h%cmf D) 4@51k§d3‘n-¢5 Bubeshyhp. 12664ul |

0. 46 |
benzotmrr:)aim 5ii).y1-§5-1.61 (m Hi dt4 ?[G)’]I ﬂ?‘)oa (ﬁnq %@ PefMuor oborate (88my, 0. 27

mmol ). The 10 m xture was stirred at roomtenperature for 5 hours before
met hyl am nsanthiées of a 2M solution in tetrahydrofuran, 1.2 mml) was

ﬁgﬂfﬁyobeﬁaﬁ%%(‘%ﬁwﬁ“ﬁf'ﬂdﬁﬁ% AR ITRGR oBe bR el |,

sat ur at ed 2?di¥\%s sodi um bi carbonat e sol ution (2n1) The organi ¢ phase was

dri ed (hydrophobic frit) and ev at ed to | eave a yel l ow gum The gum was
purified . NO,
,l’l:, N

HNWJb

0]

[(2-Nitrophenyl)methyllamine hydrochloride (5.02 g, 26.6 mmol) was dissolved in ethyl
acetate (25 ml) and sodium hydrogen carbonate (25 ml) added. The organic phase was
25 separated, dried (Na,SO,) and concentrated to give [(2-nitrophenyl)methyljamine as a
yellow oil (2.48 g, 61.4 %).
HPLC Rt = 0.46 minutes; m/z [M+H]" = 153,
To a solution of [(2-nitrophenyl)methyllamine (2.48 g, 16.2 mmol) in methanol (50 ml)
was added (2R)-2,3-dihydro-1H-inden-2-yl({[(1,1-dimethylethyl)oxy]lcarbonyl}-amino)-
30 ethanoic acid (4.72 g, 16.2 mmol), 2-{[(1,1-dimethylethyl)(dimethyl)silylloxy}phenyl
isocyanide (3.78 g, 16.2 mmol) and 2-ethylbutanal (2 ml, 16.2 mmol). The reaction was
stirred at room temperature for 18 hours then cooled to 0 °C and acetyl chloride (6.9 ml)
added. The reaction was stirred at room temperature for 72 hours. The solvent was
removed in vacuo and the residue dissolved in chloroform (125 ml). Sodium bicarbonate
35 was added (125 ml) and the biphasic mixture stirred for 3 hours. The organic phase was
separated, dried (Na,SO,) and concentrated. The residue was dissolved in chloroform
(120 ml) and acetic acid (1.2 ml) added and the reaction stirred at room temperature for
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15 using mass directed autoprep to give

2-{[ (3R, 6R)-3- (2, 3-di hydro- 1H i nden-2-yl)-6-(1-

et hyl pr opyb)e@,/@w7420x0- 1- pi per azi nyl ] met hyl } - N- net hyl berzardrteosaps@7whi t e

solid (73ng). HPLC (A) Rt = 3.09 minutes; mz [MH + = 448 1H NVR (CDCl 3)

b 7.54 (br s, 1H), 7.40 (m 2H), 7.28 (m 2H), 7.20 (m4H), 6.60 (br q, 1
5.13 (d, 1 H), 4.47 (d, 1 H, 4.11 (d, 1 H), 4.03 (dd, 1 H), 3.12 (m

?lr_nl) , 3% 00 {gd 20&'50 and 4Red- A 15@ PC forHl .5 Rodio. El‘me feabhion 1Na§3trkgl wé%ﬁ'@do with61
re
pr epar ed é‘ﬁy Wé’&ﬁbafcagﬁl\g s&g)om'?h'_%&e gr gtﬂ:'rcl F%“aées”gs ﬁé é(’af %&?% Q\% ‘Qf’n%

2-{[ (3R, ngndsschqmr@mdpog&/eHal ReruviL 280fifl ) which1 waphpprified by silica  column
propyl ) - 2,dhrsthatsgrabhpi pergizé n{BR,6R2S( mehwbﬁdeb‘ﬁ-ereu—&szlb-d (( EthylBe)yINER-(2-

Structuyre 33.5 3.05 434,
> {l[J(Sé %e@%ﬁ | 8@2@??_35 dNﬁeT@séé Ilg‘ﬁ?br’dm 5@“@ 28‘ bll e /?)1 » hyI
propyl ) -2 iy % é"ﬂi@‘r’tﬁﬁl I rrEq hy benzam de 68 N o 461.6 3.2 462;

2-{[ (3R, eFéyHSMRz(czglcas)r@&%@d n66A (dtr KN, (A48 (dt,AH)] 7.38 (¢, 11kt WH (m, 2H),
propyl) - 2,B18l{mxeH)l sRi7znEr a), By3 lorrﬂHmy:l ¥2 0, MH) i ne (h, 1RpazniddeHY, 3. M0m,

%O?Féggé%%g 5 QTG PR, A RIS g 080 3

propyl 5-di oxo-1- ' Hpiperazinyl]methyl}-Nnethyl-N(1- O meth I-4- i
eridin I U's(amptecﬁé 70 ~N 544.7 2.57 545; (3R 6R)-3-(2,3-dihydro-I1Hinden-2-
Q" (A %E(:Mﬂb BR)-3(£.3- duwdn(dimﬁﬁdlbﬂ W)@?T—éthbi‘pro?yl)-z ,5-dioxo-1-

pi peridinyl.lcarbo l]-6- 0 -et hy ropyl)-2,5-pi pe razi
ned i one APRN%BYWY %l%ﬁggg%gf@é (3R, 6R)-3-(2, 3-di hydro-1Hi nden- OH H 0

(A) 529 2-yl)-6-(1-ethyl propyl o-dioxo-1 i % (N

pi perazi nyl ] met hyl }- N- (1- net hy| 34 Vipi perid | ) benzam de formate |1 72
518.7 2.65 519; 2-{[(3R 6R)-3-(2, 3ndih \ inden- N (A -
2-yl)-6-(1-ethyl propyl)-2,5-dioxo-1 I'N,

pi perazinyl ] methyl }-N-[2-(di met hyl - f N i

i | -N-neth (benzam de 73
578.7 2.65 533; 2-{[(3R 6R)-3-(2,3-di hyd

i nden-

15 A solution of sulfamic acid (750mg, 7.72mmol) in water (30ml) was added dropwise over
5 minutes to a stirred solution of 2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-
ethylpropyl)-2,5-dioxopiperazin-1-ylmethyl}benzaldehyde (Int. 51) (2.48g, 5.92mmol) in
acetonitrile (300ml), followed by the dropwise addition of a solution of sodium chlorite
(775mg, 8.57 mmol) in water (30ml). After the mixture had been stirred at room

20 temperature for 70 minutes it was evaporated under reduced pressure to remove the
organic solvent. The aqueous residue was partitioned between ethyl acetate (150ml) and
water (10ml). The organic phase was washed with saturated aqueous sodium chloride
solution (50ml), dried (MgSOQ,), evaporated under reduced pressure and dried in vacuo
to afford 2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-

25  piperazinyllmethyl}benzoic acid as a white solid (2.5g).

HPLC (A) Rt = 3.39 minutes; m/z [M+H]" = 435

"H NMR (CDCls) § 8.27 (d, 1H), 7.98 (d, 1H), 7.53 (dt, 1H), 7.38 (br t, 1H), 7.35 (d, 1H),

7.23 (m, 2H), 7.16 (m,2H), 5.30 (d, 1H), 4.68 (d, 1H), 4.15 (d, 1H), 4.12 (dd, 1H), 3.16

(m, 3H), 2.94 (m, 1H), 2.87 (m, 1H), 1.68 (m, 2H), 1.58 (m, 2H), 1.34 (m, 1H), 0.93 (t,
30  3H), 0.87 (t, 3H).
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H (A) - 2-yl)-6-(1-ethyl propyl)-2,5-dioxo-1i \

pi perazi nyl Jmethyl }-N-[ 3- (di net hyl - HN V am no) propyl ] - N-net hyl benzam de 0
formte MORMG/0674257 519; 2-{[ (3R, 6R)-3-(2, 3-di hydr o- 1 PETIGBIe65/0054d70 ( A)
517 2-yl)-6-(1-ethyl propyl)-2,5-dioxo-1 i QN piperazinyl]methyl}-N[3 HN
V (di net hyl am no) propyl ] benzamide o/ , 75 ~ 504.6 2.50 505;

2-{[ (3R, 6R) - 3 (2 3-di hydro-1 Hinden- HN O (A) 503 2-yl)-6-(1-ethyl

propyl) - 2 1 plpera2|nyl]nethyl} N[2 HW\~ V

(dlrrethylamn benza 6 2.54.5

(3R, 6R) - 34 r@}&#’% Q'W‘in Hd@'h inglen A{'IV'() (qééﬁﬁf‘ipyé? ? 5%héko-1-

-et hyl pr omeramyumemw}-mamylbenzaml@er azi nyl ) carbonyl ] phenyl} neth |
-2,5- 1 erazinedione 77 546.7 2.57 547; 2-{[ (3R 6R)-3-(2,3-di hydro-1

H_-i nden- " (A) 545 2-yl)-6-( hyI propyl) 2, 5-di oxo- 1-

pi perazinyl Jmet hyl }-N-[ 2- (4- I nyl )wl\]é)enzam de 78 WO
2006/ 067462 PCT/ GB2005/ 005007 47 .6 2.91 47/8;

2-{[ (3R 6R)-3-(2, 3-di hydro-1 H i ndert- 76 2-yl)-6-(1-ethyl

propyl)-2,5-dioxo-1- ' HN- ' ~N pi pentzi by ] yl}-N-(2 o
hydr oxyet hyl ) benzam de 79 491.6 3.06 H92 {[(3R, 6R) - 3- (2, 3-di hydro-1
Hi-lndeg.- "I (A%h4902yl) 6(1 et hyl pPop -2,5-dioxo-1 H
p v et s (g ol L Bt 3B,
?lrl)z ﬁ I( }nghémyIWmﬁ?smggf%)«g Og}r;g" %ﬁ% mmol) was dlsscélved in dré{ mromethane
pho BRlINY!46- m fddear dliowedi £TRe 7 ®y83(1H-
rz)i élég 2ZR i gﬁepﬁ% ﬂ%ﬂ% ﬁ%péert BéH% t}atr%hfo?’ob%trg'tel 89[1}18% I2)1 n?rmgr)d'T(Héo 1-
10  mixture was stlrred at room temperature for 5 hours before methylamine (0.6ml of a 2M
solution in tetrahydrofuran, 1.2 mmol) was added. The mixture was left to stand at room
temperature overnight (17 hours) before it was diluted with dichloromethane (2ml) and
washed with saturated aqueous sodium bicarbonate solution (2ml). The organic phase
was dried (hydrophobic frit) and evaporated to leave a yellow gum. The gum was purified
15 using mass directed autoprep to give 2-{[(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-(1-
ethylpropyl)-2,5-dioxo-1-piperazinyllmethyl}-N-methylbenzamide as a white solid (73mg).
HPLC (A) Rt = 3.09 minutes; m/z [M+H]" = 448
H NMR (CDCls) § 7.54 (br s, 1H), 7.40 (m, 2H), 7.28 (m, 2H), 7.20 (m,4H), 6.60 (br q,
1H), 5.13 (d, 1H), 4.47 (d, 1H), 4.11 (d, 1H), 4.03 (dd, 1H), 3.12 (m, 3H), 3.00 (d, 3H),
20 2.91 (m, 1H), 2.80 (m, 1H), 1.73 (m, 1H), 1.61 (m, 3H), 1.34 (m, 1H), 0.96 (t, 3H), 0.89 (t,
3H).

o 503.6

Examples 67-80 were prepared by methods analogous to that described for Example 66
from 2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
25  methyl}benzoic acid (Ex. 65)

Ex | Structure Mwt Rt/ | +ve; | Name
No min | -ve
67 (D~ (&Ni“é’ 4335 |3.05 |434; | 2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-
an.,,,, (A) | 432 | 2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-
° )\\ piperazinyllmethyl}benzamide
68 ~oo | 4616 |3.2 | 462 | 2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-
@Hﬁw«é @A) |- 2.y1)-6-(1-ethylpropyl)-2,5-dioxo-1-
i >\\ piperazinyl]methyl}-N,N-
dimethylbenzamide
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OONQWH ~NI ~5 01, 1 -Dinethylethyl

{[(2 {[(3R 6R) - 3- (2, 3-di hydro-1 Hinden-2-yl)-6-(1-ethyl propyl)-2,5-

I oxo- 1- pvpena@zaicmsl] met hyl } phenyl ) car bonyl ] am no} - 1- pi pecwd}meﬂsamblmxyl ate
(Int. 17) (845ng, 1.37 mmol) was treated with 4M hydrogen chloride in
dioxan (3ml, 12 mmmol). The m xture was stirred at roomtenperature for 1
hour before it was evaporated under 10 reduced pressure to | eave a vellow

foam The [fzgain was Toaded [igngls (o8t NgAS! 2{[(31R@tagl)_@r(grgaa,h@d}§.1(pphge,a.n

SCX- S | - h ).
S s ol @%ﬂgmﬁ. JEaFzret). S el sty o gt o
br ded
P

H
4-
d

fractions |af f ¢ 6R) -3} (2, 3td ih/mp@razmﬂmﬁthwﬂl\tnxeﬂ)ylél@i etlhyl

propyl) - 2,|5- di| oxo- 1@ erfazi nyl | net hyl } - N ﬂwemiwemlpﬁriﬂyiybemzarﬁldhe as d pale

yel | ow sol iﬂ b4/@| lb H 1A 2§Z F= 45

NVR (CDCl 3) " b|7. 44 ( d,o 1&%)', /- ’ 24
LS >Y d 2r{[45fdimgt ?“&'EP) 1I .13

(m 2H), '.18 (@p% 78 (m | 1AH) | o943
(d, 1 H), (4.07 il H .03 (dd, 1 H), 3p[parmglnyl]CEFlgonymeeIly()mfrpthyl]-la) 2.78
(m 3H, 2.06\(m 2H )L 3 (Tu\l H, 1. 61 g\ﬁéth?rlﬁ)orpw 24!5p|p6|‘92|n%U)one1 35 (m

1 H, 0. 96t 3H—0 t—3H-—20—25 606746

PCT/ GB2005/M05007  Exass| @743.'0\/3;21@% Bk | RriHaRIBR)-3-@- @py%rowwéan-
anal ogous |t o {hat ngtlr:Bb d for F(Aam)bgg832l§d<) @(1r-ethylprc@yl)4ml;5 &Roko-tve; [Nanme
No min -vdg 84" NON 2.59 503; (3R 6?})Ip§r m@i: g gen- (A

501 2-yl)-6-(1 | ) - 1-{ 2-(1- HN~ a2| phenyl]
meth | -2,/5- i e 5 Exanpl ¢ 85 ﬁegﬁf‘) 2 'd
roDV' )' 1‘{[42‘

T Zra. I Higaey 517 11

H i nden- 2-lyl ) - (4- | nor phol 1nyl met th )
-ZpP[e?)?::?] g’ﬁgﬁ%' Zﬁﬂﬁ_ﬂ' PS5 ;)514'53)[) f;LﬁRUM) -3- ﬁ3 dlhydro-1H—|nden-

- ) - 34 In -2-yl) - g [ oXxop
| perazi n- 1 v }ben‘zgﬁgehyde )16 gei %Q#@é(% )| was
di ssol ved |i n ¢ of uran| (2.%m), BW&@Z"W]WPHUB %W%Vphm i ne

.

(34.5ul, g.39
73

The s{irred m x{andno)ethyl]- N—methylbenzamlde
578.7 | 2.65 |533; | 2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-
(A) |- 2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-
piperazinylmethyl}-N-[3-(dimethyl-
amino)propyl]-N-methylbenzamide
formate

518.7 | 2.57 | 519; | 2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-
| (A) | 517 | 2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-
piperazinyl]methyl}-N-[3-
(dimethylamino)propyl]benzamide

74

75 504.6 | 2.50 |505; | 2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-
(A) | 503 [ 2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-
piperazinyl]methyl}-N-[2-

(dimethylamino)ethyl]benzamide

76 516.6 |2.54 | 517; | (3R,6R)-3-(2,3-dihydro-1H-inden-2-
(A) | 515 | yl)-6-(1-ethylpropyl)-1-({2-[(4-methyl-
1-piperazinyl)carbonyl]phenyl}-
methyl)-2,5-piperazinedione

546.7 | 2.57 |547; | 2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-
(A) | 545 | 2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-
piperazinylmethyl}-N-[2-(4-
morpholinyl)ethyl]benzamide
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was cooled in an ice / water bath and sodiumtriacetoxyborohydride (118ng,
0.55 mol ) added portionwi se. The m xture was stirred for 1.3 hours in the
cool i ng baohowwafotee it was stirred at roomtenperat ur e POTEB280dAY®7 Then
the m xture was partitioned between 15 saturated aqueous ammoni um chl ori de
solution (2ml) and dichl oronethane (5m ). The organic phase was washed

wi th saturat ed aqueous sodi um bi carbonat e sol ut| on (2m), dried

(hydr opho |7g rit) and gvapgragetiolnd | apye| - 5 ?QL@C@ -difjioSIpH- indeMas
i
t hano

| oaded in Chl or onet jane| onto an , SCK, ﬁE ar re-gluted
w th net hanol me coI unpn was eR edl tfi?lp?o&ybg§g%§oﬂ
L

anmoni a in nef aphmoni a| 20 i h net 19¥ﬁ’érazfﬂ¥ﬂﬁ‘@trt¥ﬂs!\’é?forded

(3R, 6R) - 3-{(2, 3-di hy H | nden- 2-yl )1 6 (1 Bydmkymtm»olehza‘mlde

{[ 2- (4- norphel+mH .u,t..y phenytrethyts razinedione—as_an_orarnge |
brown sol i|d® (145ng). HPLO fr%y-GRl 3067 | #82im ﬁdE(g@GRhfiz(wahq'dmﬂh@éenH NVR

(CDCI 3) b |8.65 (br Py

(d, 1 H, | 25

7.27| (%) 190 T239-G-(h-dthylprdpyd D F-dioxd-1H) , 4. 47
), 3.98 (d] 1 lep%r%y(met N.(zahyﬁﬁomsq, 21 |
3.21 (m 2H), |3. 14" , 2.97 (m 1 m 4H),
1.69 Em 4E)|), 1.35 m 0. 9% (5 3H)H]8thé!8§§ thyipgne 'Elf%rml e( H)s

prepar ed tgga et hod gha obguse t 03tieal 5955 3RERLBAD, 3@1@%%&5@@0 g0 VO

o oL LR, 5 5 b R S e o
n

1- ({2- [ (di|met hyl ami ) met hyl ] phenyl } - | met hy rr)arrehqlImylcgtbﬁwl)pbpaﬂlmtmﬂ}-5-
pi per azi ngdi one Exarrpﬂ:f 8P 2-{[ (3R, 6R) - 3- ( 2,53pipelayitiediote

H i nden-2-yT)-6-(1-ethyl propyl)-2,5-di oxo-1-pi perazinyl]-

met hyl } - N- met hyI benzenesul fonam de o,..,0 -NHCH3 N HM~.,,, O 5 To a
sol ution d¥amRIe@3R 6R) - 3- (2, 3- di hydr o- 1H-i nden- 2-y1 ) - 6- ( 1- et hyl

propyl) - 2, B{[(BRER)-3~2,8+Dibydroi-hiindet- Zryl)}ﬁaélﬁtbnbmwlbagﬂ-diohodri de (Int. 20)
(100ng) i h 440%;5,}0..“ nz¥sigé di i sopropyl et hyl am ne (39ul)
and net hyrba{%%gin?‘zlm ,hgwa 3e(. y,mél\lB generglly Seq. of volatile am nes,
1 eq. of non-volatile) and t Jxturg sti® 3 hours 10 at 20C.

Met hanol (2ml) was added and «’ xt e pagsed(t hgpugh a 2g am nopropyl
SPE colum to afford the product (8’ N"8

1,1-Dimethylethyl  4-{[(2-{[(3R,6R)-3~(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-
dioxo-1-piperazinyllmethyl}phenyl)carbonyllamino}-1-piperidinecarboxylate ~ (Int.  17)
(845mg, 1.37 mmol) was treated with 4M hydrogen chloride in dioxan (3ml, 12 mmol).
The mixture was stirred at room temperature for 1 hour before it was evaporated under

10  reduced pressure to leave a yellow foam. The foam was loaded in 1: 1 methanol :
dichloromethane onto an SCX-SPE column (pre-eluted with methanol). The column was
eluted with methanol, followed by 2M ammonia in methanol. The ammonia in methanol
fractions afforded 2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-
1-piperazinyljmethyl}-N-4-piperidinylbenzamide as a pale yellow solid (547mg).

15 HPLC (A) Rt = 2.54 minutes; m/z [M+H]" = 517
'"H NMR (CDCl3) 8 7.44 (br d, 1H), 7.38 (br t, 1H), 7.31 (br t, 1H), 7.24 (m, 2H), 7.18 (m,
4H), 6.78 (m, 1H), 5.12 (d, 1H), 4.45 (d, 1H), 4.13 (d, 1H), 4.07 (m, 1H), 4.03 (dd, 1H),
3.12 (m, 5H), 2.91 (m, 1H), 2.78 (m, 3H), 2.06 (m, 2H), 1.73 (m, 1H), 1.61 (m, 3H), 1.45
(m, 2H), 1.35 (m, 1H), 0.96 (t, 3H), 0.89 (t, 3H).
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HPLC (A) Rt = 3.4 minutes; mz [MtH + = 484 "HNWR b 8.03 (d, 1 H), 7.54
(t, 1 H, 7.45 (t, 1 H, 7.32 (d, 1 H, 7.22 (m 4H), 6.47 (br d, 1 H),
5.68 (q, 8b200dhed82(d, 1 H), 4.44 (d, 1 H, 4.1 (m 2H) PCI/GREIMIS®F), 2.96
(m 1H, 15 2.81 (dd, 1 H, 2.68 (d, 3H, 1.4-1.8 (m 5H), 0.96 (2t, 6H).
Exarrpl es 90-100 were prepared by nethods anal ogous to that described for
498 I2e{[(89 Ex Structure MM Rt/ +ve; Nane No mn -ve 90 i N, 497.7 3.4
Ink+18-BYy @h@efh®d analogou ed for
o8 2 YES gfﬁ%%ﬁﬁg@ﬂjf@?% 1HN.B%/,, {hoH gous to that described fo
di oxo- 1- pi 8 ylJmethyl }-N, N di neth | -benzenesul fonam de 91 539.7 3.4
540; (3R, 6R)-3-(2,3-dihydro-1Hinden- aq (A)
2-yl')-6- (1t hylspietayd ) - 1- { [ 2-Midt  NREN - -l-lve:rrm}slnhmylsulfonyl)phenyl] I
meth | -Z,MI per azi nedi one 81 WO 2896/ Q@g4€2 PCT/ GB2005/ 005007 92 NHz

469. 6 3.2 A2 3R6R=3-(23= —3
i nden- 2-yl)846- ( 1- }a”]y kzé@pyl \5@?@5 ZI-%SE\?[ %Oé i (g}?%%}l@a'@@’dﬂﬂ%ﬁnfﬁ%t hyl } -

f1 benzend- sul f ~~ "'~ 552. (A)2.|60853:2-yl)-6-(1-ethylpropyl)-1-{[2-(
(3R, 6R)-3-(2, 34di
2-yl)-6-(1-ethylpro
met hy| _1_ | nnr'ZILny

[

y e inden- Jjoo (A) - | piperazinylcarbonyl)phenyl]-

) ({2[(4- N HN\[~" "1 d

HrA e N Mm\ethyl} 2,5-piperazinedione .

p
H-swlfoeny-—+H—phenyt}=n yr) -2, 9-prperazrne-_dione 94
566.8 2.6 567; 2-{[(3R 6R)-3-(2,3-di hydro-1H ~" (A) 565

:jnden % ylﬁxaﬁmﬂa-gs][ hyl propyl)-2,5- HN\N~.,,, ~

i oxo-1-p e 1) -benzene-

sul f onam o‘gﬁQ@%lﬁnél ¢ J%EEN ﬁéﬁ -%g‘éﬂﬂ}l% Ddl ﬁlzfgdro 1H ~N o N, (A)
- i nden- 2-RpPiphelinylmsthy 8y T"f FmﬂeaF df' pi pe razinyl ] nethyl }-

met hyl - N- (1- et hyl - 4- pi peridin - benzenesulfqp de 96 CNJ 582.8 2.7
583; 2-{[(3R 6R)-3-(2,3-dihyd H NJ 8A) 581 iNaden- 2-yl)-6-(1-ethyl

propyl) -
HN\[H/"”
¢ O

2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxopiperazin-1-yl]-

10  methyl}benzaldehyde (Int. 51) (164mg, 0.39 mmol) was dissolved in dry tetrahydrofuran
(2.5ml), under nitrogen, and morpholine (34.5ul, 0.39 mmol) added. The stirred mixture
was cooled in an ice / water bath and sodium triacetoxyborohydride (118mg, 0.55 mmol)
added portionwise. The mixture was stirred for 1.3 hours in the cooling bath before it was
stirred at room temperature over 3 days. Then the mixture was partitioned between

15 saturated aqueous ammonium chloride solution (2ml) and dichloromethane (Sml). The
organic phase was washed with saturated aqueous sodium bicarbonate solution (2ml),
dried (hydrophobic frit) and evaporated to leave a fawn solid. The solid was loaded in
dichloromethane onto an SCX-SPE column (5g cartridge, pre-eluted with methanol). The
column was eluted with methanol, followed by 2M ammonia in methanol. The ammonia

20 in methanol fractions afforded (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-
{[2-(4-morpholinylmethyl)phenyllmethyl}-2,5-piperazinedione as an orange / brown solid
(145mg).

HPLC (A) Rt = 2.70 minutes; m/z [M+H]" = 490
'"H NMR (CDCls) & 8.65 (br d, 1H), 7.27 (m, 4H), 7.19 (m,4H), 5.41 (d, 1H), 4.47 (d, 1H),

25 4.5 (dd, 1H), 3.98 (d, 1H), 3.70 (m, 4H), 3.50 (ABq, 2H), 3.21 (m, 2H), 3.14 (m, 1H),
2.97 (m, 1H), 2.89 (m, 1H), 2.44 (m, 4H), 1.69 (m, 4H), 1.35 (m, 1H), 0.92 (t, 3H), 0.90 (¢,
3H).

Example 86 was prepared by a method analogous to that described for Example 85.
30
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\ N dioxo-1-piperazinyl]nethyl}-N[2- H\y.,,C
(4- mor phol i nyl ) et hyl ] benzene sul fonam de 97 N540.7 2.7 541,
2-{[ (3R, ORP-28e(@B762di hydro-1 H" o i (A - inden-2-yl)-@ctiB0is05007
propyl)-2,5- HN .dioxo- 1-pi perazinyl ] methyl }-N-[2-
(di net hyl am no) et hyl | benzene- sul fonam de 98 566.8 2.8 567;
(?I{?,ZG[R%-&(Z,S-di hydr o- 1H-i nden- ~o00 (A) - 2-yl)-1
- -[ (4- €ty erazin - | f henyl } met hyl ) - 6- ( 1- et hyl -
propyl) -2, E %{érrgtlz"%nedl orww),t99 PSMS% Wi qq%%%? a -6 /
(3R 6R) - 31 Ldu hydr o- 1Hinden | M0A) ‘Ve
ﬁ-yl I)f6 ( l.Lise';] ny | prsﬁ/l,)v -{4E1§.6({42§@- @%Aﬁﬁﬁcﬁ@b)%(ﬂn@rﬂrydmmf[b@f@ﬁi%ﬂ)'} HN
sul f onyl|) phe . hyEEj- , 5 pilp Zline io11 2 [aRHY)Rie enyl}-

PCT/ GB200%/ 005007 =~ 575. 2 g«)g 539; 9%_}2“%%@&09';1%?@1 1yIL-i nden
~00 HO (A -]|2-yl)-%6-X'1- ét hyl prlopy! )-1-{[ e,
pi per azi nyl sul fonyl ) phenyl{Jmethyll } -]2, 5-pi ¥ ‘?@%'Pﬁ‘@an%ne hydr ochl ori df
Exanpl e 162+3R6R)=3-(2,3=Drhydro-t
Hinden-2-yl)-6-(1-ethyl propyl)-21-{[2-(4-piperidinylthio)-
phenyl ] retBxahipl@89- pi per azi nedione. QO)~NH O S [O5 To a solution of
ét ﬁy?:ofg:)byﬁ fme(k) 3, é&lﬁ;&dr%ﬂfﬁmdeﬁ i%?h(d:.d}wﬂpm‘fy)ﬂ?h ad?aﬁaﬂwubeﬁ;(nw- ]

7 met hyl } pheny in i peridi necar box
ylate (I n%" tb ?%Ufgﬁ@? fe"%g[' J(‘)%Hélr‘rjiet hane (0.2nL) was addeg ElM hydr ogen
chloride in dioxan (0.1 he xtur@\\ss:cﬁl rred for 2 hours. The

m xture was reduced in vacuo ;Jalc r|f ed by ] M/CHai nopr opyl - SPE and
mass-directed autoprep to gi ve t (({;\w nd (1 2.2ny). HPLC (A) Rt =
2.8 mnutes; mz [MH + = 506 HNI\/RN 7.20 (m 7H), 6.54

(br s, 1 H, 532 (d, 1 H, 451 (d, H)m (dd 1 H, 4.02 (d, 1H),

1

1%

3.20 (m 5H), 3.00 (m 1H),284(dd01 275(t 2H), 1.95-2.20 (br
m5H)5170(m 5H), 1.32 (m
To a solution of 2-{[(3R, 6R) -3- (2 3- dlhydro 1H—mden 2-y|) -6-(1-ethylpropyl)-2,5-dioxo-1-

piperazinyllmethyl}benzenesulfonyl chloride (Int. 20) (100mg) in dichloromethane (2ml)

was added diisopropylethylamine (39ul) and methylamine (2M, 0.31ml, 3eq., NB

generally 3eq. of volatile amines, 1eq. of non-volatile) and the mixture stirred for 3 hours
10  at 20°C. Methanol (2ml) was added and the mixture passed through a 2g aminopropyl-

SPE column to afford the product (85mg, 83%).

HPLC (A) Rt = 3.4 minutes; m/z [M+H]" = 484

'"H NMR 8 8.03 (d, 1H), 7.54 (t, 1H), 7.45 (t, 1H), 7.32 (d, 1H), 7.22 (m, 4H), 6.47 (br

d, 1H), 5.68 (q, 3H), 5.58 (d, 1H), 4.44 (d, 1H), 4.1 (m, 2H), 3.18 (m, 3H), 2.96 (m, 1H),
15 2.81(dd, 1H), 2.68 (d, 3H), 1.4-1.8 (m, 5H), 0.96 (2t, 6H).

Examples 90-100 were prepared by methods analogous to that described for Example

89

Ex | Structure Mwt Rt/ +ve; | Name

No min | -ve

90 C@ %:Lﬁ,h\ 4977 |34 |498; | 2-{(3R,6R)-3-(2,3-dihydro-1H-
. (iiN &b @A) |- inden-2-y1)-6-(1-ethyl-propyl)-2,5-
”N\g) (\ dioxo-1-piper-azinyljmethyl}-N,N-

dimethyl-benzenesulfonamide
91 %:L 1% |539.7 |34 |540; |(3R6R)-3-(2,3-dihydro-1H-inden-
%,, o 00 Ay |- 2-yl)-6-(1-ethylpropyl)-1-{[2-(4-
”Nf (\ morpholinylsulfonyl)phenyl]-
methyl}-2,5-piperazinedione
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15 Exanple 104 (3R 6R)-3-(2,3-Di hydro-1 Hinden-2-yl)-6-(1-ethyl
propyl)-1-{[2-(4-piperidinylsulfonyl)-
hydr ochl owodeos/ddH#62Of O \S S OPD, HN O 20 To a sol ut iPam/GH2005/005007
4-1(2-{[ (3R 6R)-3-(2, 3-di hydro-1 Hinden-2-yl)-6-(1-
di oxo- 1- pi per azi nyl ] net hyl } phenyl ) sul fonyl ] - 1- pi peri di neca
i n di chl or onet hane (0 4nL) was added 4M

1, 1- di met hyl et hyl
et hyl propyl ) -2, 5-

rboxylate (Int.

22) (94ny)

phenyl] nethyl}-2,5-pi perazi nedi one

hydr ogen ¢@gLo oxN%n Qeg g3 anfasdie| pi ;(gpr(;@)_%t(lzrg@p}yargnha das.
The sol ven \ﬁ/a §'TF vaguo to %kie é@? » %’Zﬁb@ﬁ_ {}11 @gopq'ﬁgﬁ5
HPLC (A) Rt = t8%: iz [ MkH 5 SKiil's) 42
PCT/ GB200%/ 005007 & 'EI\NI\/R (CDCI 3) | 6 8. 80 (bt digxodrpipergzinglmeshylt 1 H) ,
7.88 (d, 1 H, 7.78 {t, 7.59 (t, 1|H), 7b8ﬁ’zeﬁ1dsullforh:§m|dé 20 (m 2H) ,
7.11 (m 2H; 5 16 (d - (0, H lH),
3.74 (tt, féH) %3 rH) >8§%Zr ag'Sby \)‘/S\g e Z%éggi%é éh 07
(br d, 1|H, 11 .45- 1. BEAU M - 4H) | 2D As( 1(?@'9@9)’ 10({ 4'(t 3H)
0.78 (t, 3H. |5 Exd 105 (3R 6R) | - 3- (2, 3- D| neltiyydt1rpipetrazinyl)sulfonyl]-
Hinden-21yl)-6- (1-et h | propyl)-1-1{[2-({1-[ 2] gréhymxyie®l e 3-piperazine-
4- pi peridiinyl }su I fonyl ) phenyl] net hyl } - 2] 5- pi p%{pﬁm nedi one O CSO HN\ ~l.
| ~ 0 10|A sdlution of (3R-6R)} 32 3-dihydro P rden—2 6 ethyl
propyl ) - 14 {42-|( A~pi pe?ﬁm%ﬁ 56680 1216) p 1éﬁ?l | Reli(BRIOR)S: @%ﬂﬁﬁ@zﬂ‘hedl one
hydr ochl ori de |( Mg, 0. 26A) Mreb3 i ihderiZapel(1-etyipropdezisont o an
?m' nop; opyl SFE coIH (\washl mg with et hanolm oQB”lCG rj'ai‘lhﬂflﬂﬂet)ﬂllﬂ\p@d
3R, 6R) - 3-(2, 3-di hydt ok1H i nden-2-yl)-6-(1-et g
1-{[ 2- (4- pi perli di nyl sul f onyl ) phenyl et hyl }- 2, é"eﬁ 3ﬂé‘r ‘%rﬁj&i’l RFEZYE-a gfeen
oil (131 rfy, |15 93%. HPLC (A Rt ¥ 2.66 m nulse@qnamldefl\/ﬁl-ﬂ+ 538 Tola
sol ution afg=( 3R 6R) -3 TB d illxgd gr 9ok H 159@I]er =4 2HiAydro-1H-
propyl)-1-{1]2- (@(}\/si el | sul Tonyl ) phenyl | ne ome
(131 g, Q.24 |mo ,)E oﬁ()\%\rret hy!l 1 d V£1 de '973% egﬁlgégﬁg tgésm um
car bonat e (40 |ny 0*“ '(Zm)l ), |2 brofroet hyl met h;dwépﬁeplp@r@zm%l]rpﬁthy Noa ol )
and tetrahutyl ammnl Unodi de (18 nmg| 0. 05 mMuinethyiNe(Tmathyl-dpipssidinpidal ed
to 50C for|] 3 hours. Further 2- benzenesulfonamide
96 582.8 | 2.7 583; | 2-{[(3R,6R)-3-(2,3-dihydro-1H-
Cb ?L NQ &) | 581 | inden-2-yl)-6-(1-ethylpropyl)-2,5-
&% dioxo-1-piperazinyllmethyl}-N-[2-
]:\ (4-morpholinyl)ethyllbenzene-
sulfonamide
97 N ___|540.7 |27 |541; |2-(3R6R)-3-(2,3-dihydro-1H-
Cb ‘/ﬁ\ osé \/\T A |- inden-2-yl)-6-(1-ethylpropyl)-2,5-

“NWH [\ dioxo-1-piperazinyllmethyl}-N-[2-
(dimethylamino)ethyi]benzene-
sulfonamide

98 @\ 566.8 | 2.8 567; | (3R,6R)-3-(2,3-dihydro-1H-inden-
& A |- 2-yl)-1-({2-[(4-ethyl-1-piperazinyl)-

”N\n) [:\ sulfonyl]phenylimethyl)-6-(1-ethyl-

propyl)-2,5-piperazinedione
99 J/é 596.8 | 2.8 597; | (3R,6R)-3-(2,3-dihydro-1H-inden-
@ A |- 2-yl)-6-(1-ethylpropyl)-1-{[2-({4-[2-
Cb ‘i?gaoN (methoxy)ethyl]-1-piperazinyl}-
., sulfonyl)phenyl]methyl}-2,5-
f (\ piperazinedione
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br onoet hyl net hyl et her (22.6 pL, 0.24 mmol ), tetrabutyl anmoni um odi de (18
nmg, 0.05 mmol) and potassium carbonate (40 ng, 0.29 mvol) were added and
the reactwonowas743 heated at 50C for 1 hour. The reactipomagsodoamed ont o
an SCX - SPE col um, washed wth nmethanol then eluted with 2M

amoni a/ met hanol . Concentrati on gave (3R 6R)-3- (2,3-dihydro-1

H i nden-2-yl)-6-(1-ethyl propyl)-1-{[2-({1-[2-(nethoxy)ethyl]-4-

pi per i din @gmony') HE TR} 3.5 35—@? azsmsm.@ggsaah@rahﬁaﬁd@u (117

g?b58(2;/? 1 76 _%hl)CI, 'm5m(JE‘ 3? )62‘(1(5'?1% y@’ py)é'\&/ﬁ{i 3)1 °
H) | 5.35(d 1I—|)“”waj"~ CH, b

(d, 1
2H), 3.35|(s, |3H), 3° Zgi 95 m 7H), B5 (m -3, 5pipetatfedisne 2H), 2.0571.8
(m 6H), 1.75-(2.5 (m 4H), 1.33 (m 1H),| O. 9’h9<§rocﬁ!39|de0 85 (t, 3H) 85
Exanpl es 106111 -were—preparetd—byrethods—anatlogous to that—described T or
Internmediate 21 (sulfides) and Internediate 22 (sulfones). 84 WD
2006/ 0674 GXahiplé @2005/ 005007  Ex Structure Mm Rt/ +ve; Narre No m' n -ve

e 2 S AR g i

propyl ] t hi "Beldsl?'k?eram nedi one _ 107 581.7 2.74 582;

(3R, 6R)-3-(2, 3-di hydro-1H 0=(D A) 580 i nden- 2fyl NH6- (1- et hyl propyl)- H-" i
1[(2 {[3-(4-norpholinyl) o p sulfonyl}g ) met hy

|]-2,5-pi perazi nedi one 108 2571 5087 (3R 6R)-3-(2,3-di hydro-1H (A)
506 inden-2-yl)-1-1(2-{[3- /~N i {0t \ )propyl]thio}p HNYI."
henyl ) met hyl ] -6-(1-ethyl prop 1)-2, [ég@ dione 109 N 565.7 2.81 520;

N
15 dd .me)erazmydwlfp@vl)pmewllmeshsa} m
2.
H)

er
(3R 6R)-3-(2,3-di hydro-1 H (A - |nd 2 -6-(1l-ethylpropyl)- HNI OH
1-({2-[(1-met hyl -4- piperidinyl)thio] | = et hyl) -2, 5-pi perazi nedi one
formaté 110 / O "' 597.7 2.71 552; (3R 6R)-3-(2, 3-di hydro 1 H . ~ (OH
(A) 549 i rtera oltipn Gef( 15 bdlh}etrpyrleipyll 3-[(2-{[(3R,6R)-3-(2,3-dihydro-1H-inden- -2-y1)-6-(1-

ethylpropyl)-2,5-dioxo-1-piperazinyl]methyl}phenyl)thio]-1-piperidinecarboxylate (Int. 21)
(45mg) in dichloromethane (0.2mL) was added 4M hydrogen chloride in dioxan (0.1mL)
and the mixture stirred for 2 hours. The mixture was reduced in vacuo and purified by
10  aminopropyl-SPE and mass-directed autoprep to give the title compound (12.2mg).
HPLC (A) Rt = 2.8 minutes; m/z [M+H]" = 506
"H NMR & 7.45 (m, 1H), 7.20 (m, 7H), 6.54 (br s, 1H), 5.32 (d, 1H), 4.51 (d, 1H), 4.17
(dd, 1H), 4.02 (d, 1H), 3.20 (m, 5H), 3.00 (m, 1H), 2.84 (dd, 1H), 2.75 (t, 2H), 1.95-2.20
(br m, 5H), 1.70 (m, 5H), 1.32 (m, 1H), 0.92 (m, 6H).
15
Example 104
(3R,6R)-3-(2,3-Dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1 -{[2-(4-piperidinylsulfonyl)-
phenyllmethyl}-2,5-piperazinedione hydrochloride.
NH

<
2z
d {
2]
I
Q

20 To a solution of 1,1-dimethylethyl 4-[(2-{[(3R,6R)-3~(2,3-dihydro-1H-inden-2-yl)-6-(1-
ethylpropyl)-2,5-dioxo-1-piperazinyl]methyl}phenyl)sulfonyl]-1-piperidinecarboxylate (Int.
22) (94mg) in dichloromethane (0.4mL) was added 4M hydrogen chloride in dioxan
(0.27mL) and the mixture stirred for 3 days. The solvent was removed in vacuo to give
the title compound (80mg).

25 HPLC (A) Rt = 2.7 minutes; m/z [M+H]" = 538
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NHN.,,~O1-({2-[(1-nmethyl -4 I\ piperidinyl)sulfonyl]phenyl}-

nmet hyl ) - 2, 5- pi perazi nedione formate 111 , 565.8 2.70. 566;

(3R 6R) - w0208 mdrdegdro-1 H (A) 564 inden-2-yl)-1-({2-[ PCTAIB2965/08500FN

pi peridi nyl)sul fonyl ] phenyl} nethyl)-6-(1-ethyl propyl )t 2/ 5% §¥lgradithedijofne
Exanmpl e 112 (3R 6R)-1-[(2- Am nophenyl ) et hyl ]-3-(2, 3-di hydro-1

H i nden-2-yl)-6-(1- ethylpropyl) 2 5- piperazinedione 85 WO 2006/ 067462

PCT/ GBZOOBHQQ bt PM), 9188 (d, 1H), 7.78 (t, 1H), 7. 59 (t, 1H),
BEIE e D S e )

hydrogenat(dd“di 3?4)6&11ﬂ‘9n%§144fm|2€| éCLﬂP@§¥d’\’%er @r801$064(mg o é’r%gﬁ ('(’W)? ng)

for 2.5 hotH)s1.90ke, SHY, ela4s-1.66 (wasHY, i1la6e(me d H) H0.8Qi (h3ld)e Dinsdt, &hY. t he sol vent
renoveq in vacuo to give (3R 6R)-1-

[ (2- amnopgx I)r@ hyl]-3-(2, 3-di hydro-1 Hinden-2-yl)-6-(1-ethyl
propyl)-2 a[5¥ I ne- dione as a light brown solid (1.79 g, 97 %9. HPLC
(A Rt 3(3846R)r31(a;339|hmq-1mnﬂpn-Lylbgdﬂﬁ@wlpmmm ([@m -Ermethoxysethydl- 1H) |

7.18 (m %.peﬁdirﬁ;l}(sdlfonﬂwher@x]afethm &bhoerﬁuﬁ&ném 3H), 10 5.45 (d, 1
H, 4.29 (br s, 2H), 4.07 (dd, 1 H), 4.03 (d H,.3B91 (d, 1 H, 3.14 (m
3H), 2.93 (mlH) 2.76 1 H, 188(m1 , 1.67 (m 2H), 1.25 (m
2H), 1.00 (t, 3H), 0.94 (t Exanpl

(2-{[(3R 6R)-3-(2,3-D hy J—I— den- 2-lyl") - 6- (1- et hyl

propyl) -2, 5-di oxo-1- 15 pi perazi nifl] Nret phenyl ) net hanesul fonam de 0 u
QD" fO- HN-S 0 "r \N HN\ J, HNQujo,,a ution of

(3R, 6R)-1-[(2-am nophenyl)nethyl]-S( 43\di hydr o- 1H i nden-2-yl)-6-(1-

et hyl propyl) 2, 5- pi per azi nedi one (I& 2) (150 ng, 0.37 mmol) in dry

PRt e W %f&?%@k%‘ﬁ%?’ IS rARGE 2y el TR Al b RRE 5,
pl, 0.74 rawfonylipasndlreribya?§- mneéam@%@n%myétqchbéae (Ex. 104) (150 mg, 0.26

mmol) in methanol was loaded onto an aminopropyl SPE column, washing with

methanol. Concentration yielded (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-

1-{[2-(4-piperidinylsulfonyl)phenyljmethyl}-2,5-piperazinedione as a green oil (131 mg,
15  93%).

HPLC (A) Rt = 2.66 minutes; m/z [M+H]" = 538

To a solution of (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[2-(4-
piperidinylsulfonyl)phenyllmethyl}-2,5-piperazinedione (131 mg, 0.24 mmol) in

20  dimethylformamide (0.6 ml) was added potassium carbonate (40 mg, 0.29 mmol), 2-
bromoethylmethylether (22.6 pL, 0.24 mmol) and tetrabutylammoniumiodide (18 mg,
0.05 mmol). The reaction was heated to 50°C for 3 hours. Further 2-
bromoethylmethylether (22.6 pL, 0.24 mmol), tetrabutylammoniumiodide (18 mg, 0.05
mmol) and potassium carbonate (40 mg, 0.29 mmol) were added and the reaction was

25  heated at 50°C for 1 hour. The reaction was loaded onto an SCX —SPE column, washed
with methanol! then eluted with 2M ammonia/methanol. Concentration gave (3R,6R)-3-
(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[2-({1-[2-(methoxy)ethyl]-4-
piperidinyl}sulfonyl)phenyllmethyl}-2,5-piperazinedione as a clear oil (117 mg, 82%).
HPLC (A) Rt = 2.72 minutes; m/z [M+H]" = 596

30 "HNMR (CDCl;) 6 8.05 (d, 1H), 7.6 (t, 1H), 7.5 (t, 1H), 7.35-7.2 (m, 5H), 6.5 (br s, 1H),
5.35 (d, 1H), 4.95 (d, 1H), 4.15 (dd, 1H), 4.05 (d, 1H), 3.5 (m, 2H), 3.35 (s, 3H), 3.2-2.95
(m, 7H), 2.85 (m, 1H), 2.58 (m, 2H), 2.05-1.8 (m, 6H), 1.75-1.5 (m, 4H), 1.33 (m, 1H),
0.95 (t, 3H), 0.85 (i, 3H).

35 Examples 106-111 were prepared by methods analogous to that described for
Intermediate 21 (sulfides) and Intermediate 22 (sulfones).
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at
LCVS. The

t et r ahydrwbuo@ne(4#25 nl) and

roomtenperature until

absence of starting materi al

reacti on was concentrated and the resi due dissolved in

was detected by

treated with 1 M sodi um hydrma2des/®sdoat i on

(0.7 m). After one hour the reaction was neutralised and extracted with
ethyl acetate (5 m ). The organi c phase was separated, 25 dried (Na2SO4)
and concentrated. The residue was purified by silica colum _ chromat ography
to yield \IF(XZ [G3RPR - 3- (2, 3-[dishy dr pr&H- | NdQ8- 2Ndme 6- (1- et hyl propyl) -
2, 5- di 0x0- -opi perazinyl] nethyl }pheny net hanesul|f onami de as a white dolid
(111 ny, 6290y HPLC (A R =315 MH-esd Y7 - M-H-+—=—484—36—HNNR
(CDCI 3) 64908 s, 1H) 5149}7, 7239 ((115,50,1H)(3RBR25 (ra-didydro-1H-23- 7. 13
(m 5H), |6.38]( : 3(d LK), 4-19 631 p);if) Hl) ,
4.06 (dd, |1 H), U8 86 WD R006/ 067462 ﬁ)o / q1 (s,
3H), 2.90((m 1 H), w7 , 1.84 (m 1 H, (m 1
H, 1.32 (m 1 H, 120 , 0.94 (t, 3H. E }Qilenyh)wtmﬁre
prepared by netlhods anal ogous tjo that|descrifbed f(zrs Emamzlr@dmﬁell?) Ex
St ruct ur e Mvt—Rt+—tve—Name—=Nor mi o =ye_it4T1" 2 976 3725498 |
N (2-{[ (3R1OR) -{3- (2, 3- di hydra- R8T/ ~ ?K? 49882nd 48R BR)B)(2&-qihydseiyi-
propyl 3-2, 5 HN %%fgjé—m (ra{zi[nyl ] -met(hyl(}rﬁégylr)indéa -Lylpshamthyirbpgpani de
115 gs)- 511.6 (3. A2y 2- 3R, 6R) - 3-(2,/3-di hydr9rdbh_ Ca 510
i nden- 2-yl|) - 6- (|1- et W -prepyl ) - R, 5- ~ A~N / HHET3 -rhorbhol(Y)
di oxo- 1- pi|per azi nyl ] -frethyl } phepyl ) N 2- pr opanes PrerRyfisiogyirhenxhimety 16
N-(2-{[ (3R 6R)-3-(2, 3-Di hydro-1| H i nden- 2-yl}) - 6- (| 1]-&5+widerazinedione
propyl) - 2,/5giaxo- I- 10 2 ) 2 (5 2 Py
pi per azi nyPRet|hyl 3 phenyl ) N et B0 fret Rddes diPP8na P RERSS@L-dyqP- ¥+ v o
To a sol utji on df 2, {[ (38R 6R) | 3- (2, B-(&) hydP8S 1 kHndedetryRD IS (1- et Nyl
propyl) - 2,/5- di gx0-%-Pi zi ny| ] met hyl } phenyl ) net(tieretsidrhioopnopgthidir.| 113)
(178 ny, Q.37 nmol) H\@J met hy| formamide (1 m) |wa Wfqglﬁ _gqqmlum
carbonate |(102 {ng, 0.94 ) 1p foll pwed by i odane %ﬁff ls B le nmnol )
and the reactign stirred -at room-tenperattra—+Fof p{qpy 3 'p in E&€tHon
was quenched®9by C%addi ti@ of | 56aBN] &.81n rrf’étZHar043R6R)3(23dlhydl’0-1H-
(ENAﬁ % A |- inden-2-y1)-6-(1-ethylpropyl)-
HNWH%C\ oH 1-({2-[(1-methyl-4-
o]
piperidinyl)thio]phenyl}-
methyl)-2,5-piperazinedione
formate
110 oSOV |597.7 |271 | 852; | (3R,6R)-3-(2,3-dihydro-1H-
Cbg%ﬁ o (A) 549 | inden-2-yl)-6-(1-ethylpropyl)-
HNYL""C\ 0 1-({2-[(1-methyl-4-
Q
piperidinyl)sulfonyl]phenyl}-
methyl)-2,5-piperazinedione
formate
111 o O‘/\ 565.8 | 2.70 566; | (3R,6R)-3-(2,3-dihydro-1H-
. AR (A)  |564 |inden-2-yl)-1-({2-[(1-ethyl-4-
hN (\ piperidinyl)sulfonyl]phenyl}-
° methyl)-6-(1-ethylpropyl)-
2,5-piperazinedione
Example 112

(3R,6R)-1-[(2-Aminophenyl)methyl]-3~(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-
2,5-piperazinedione
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solution (2M 0.74 m ). The reaction was then diluted wth dichloronethane
(4 M) and water (4 m). The organic phase was separated, passed through a
hydr ophobwo 2bed/ts746nd concentrated. The resi due was pur iPCiraB2bys/®5d07Cca
colum chromat ography to yield N-(2- 20 {[(3R 6R)-3-(2,3-di hydro-1
Hinden-2-yl)-6-(1-ethyl propyl)-2,5-di oxo-1-piperazinyl]

nmet hyl } phenyl ) - N- et hyl nmet hanesul fonam de as a white solid (62 ng, 34 %.
HPLC (A) Rt = 3.32 minutes; nmz/FMH + = 498 1H NVR at room tenperature
showed cl ear rotomers which coa -v atQ 120 CNHQ gl ve the follow ng

spectrum 1H NVR (DMVBO-d6, 120 Jﬁi& L 7.50 (m 1 H), 7.36
87 WD 2006/ 067462 PCT/ GB2005/ 005007 3 (m 3H, 7.15 (m 2H),
5.06 (d, 1H), 4.43 (d, 1H), 3.98 (dd, d, 1H, 3.22 (m 3H),
3.10-2.98 (m 8H), 1.6-1.28 (m 5H), 0. 8\(m 6H). Example 117 5

(3R, 6R) - 3- (2 3- Dihydro 1

H-i nden- 2 r{[&" é'RéR?—Bf{ﬁ'3dd?h}2:l'r6-°rPltlﬁwé?:\z@{/l)-@'-(m’éthylpmp 1)-1-(2-nitrobenzyl)-
eyt el (s & o %Zétﬁﬁwl%eemﬁﬁ Barogbnich o HY 1

~111111 @
(3R, 6R) - 1+pqm-tampamitrensnd peassyie] ower () % ddfspaban (197 mgefon 2y hoys( The
et hyl psopyéactidn ﬁrd@ifmefe@lzﬂﬂm@hwe&te(a@d thd $8lyerftiratoney ilva&Portorgive (BR,6R)-1-

T bt e i v oy i

Tet r abut y|9I4®#AS s added and the reaction stirred at
room t enpeiriGI(A F{te=r3 Mn‘rmues leW*Hb&c"fQGM‘Wwas concentrated and the

residue d”ﬁWRQ@DUH; gtAngh, (H), m1B.(mi BERT7RB @it,t1H)! 7108t bdy, )i mes((.a 34),m )

and hegteq, ? Paa 1119, LIBGH! o, 351 EORK n@' gshe
‘esid gasufﬁ%%ﬁii% N b TR e

purified by silica colum chromat ography to gi ve
(3R, 6R) - 3-fansidhydr o- 1H-i nden-2-yl ) - 1-{[ 2- (1, 1- di oxi do- 2-i sot hi azol i di nyl

- phenyl t r al e yell ow
)sol o (gsl’%i @ée@a &%ﬁgF@E@P f’%?ae"'%‘yg er% !‘Q@fgﬁﬂﬁ ﬁf‘+q_p510 1 H R
(CbcCl 3P 6 piperazinyl] memyl}phemd)mﬁﬁhaeﬁulfonanz em 5H) 5. 28 (d, 1 H, 4.31
(d, 1 H, 4.06 (m 2H, 3.69 (& 2H) 337(m;|2H) 3.15 (m 3H), 2.93 (m
1H, 279 (m 1 H, 2.57 (m / 1.64 (m 3H, 6 1.3 (m
1 H, 0.95 (m 6H). 25 Exanple

, ﬂ (3R 6R) 3-(2, 3-Di hydro- 1
| O
pi perazi nyl ] met hyl } phenyl ) acet am de 88 113511189/1 O O HN

H i nden-2-yl)-6-(1-ethyl propyl)-

To a solution of (3R,6R)—1-[(2-aminopheny|)methyl]-3-(2,3-d|hydro—1H-inden—2—yl)-6-(1-
ethylpropyl)-2,5-piperazinedione (Ex. 112) (150 mg, 0.37 mmol) in dry dichloromethane
(2.5 ml) at 0 °C was added triethylamine (0.26 ml) and 4-dimethylaminopyridine (450 pg).

20  After five minutes mesyl chloride (34 ul, 0.74 mmol) was added and the reaction stirred
at room temperature until absence of starting material was detected by LCMS. The
reaction was concentrated and the residue dissolved in tetrahydrofuran (3.5 ml) and
treated with 1M sodium hydroxide solution (0.7 ml). After one hour the reaction was
neutralised and extracted with ethyl acetate (5 ml). The organic phase was separated,

25 dried (Na;SO,) and concentrated. The residue was purified by silica column
chromatography to vield N-(2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-
2,5-dioxo-1-piperazinyl] methyl}phenyl)methanesulfonamide as a white solid (111 mg, 62
%).
HPLC (A) Rt = 3.15 minutes; m/z [M+H]" = 484

30 'H NMR (CDCls) & 9.2 (s, 1H), 7.58 (d, 1H), 7.39 (dt, 1H), 7.25 (m, 1H), 7.23-7.13 (m,
5H), 6.38 (br d, 1H), 5.13 (d, 1H), 4.19 (d, 1H), 4.12 (d, 1H), 4.06 (dd, 1H), 3.18 (m, 3H),
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N O To a solution of

(3R, 6R)-1-[ (2-am nophenyl ) net hyl ] - 3- (2, 3-di hydro- 1H i nden-2-yl )-6-(1- 30

et hyl pr opybye@,/mw42per azi nedi one (Ex. 112) (70ng, 0. 17mror)GB2005z00800dr ous

di chl oronet hane (1 m ) under an atnosphere of nitrogen was added pyridine
(32ul) and acetyl chloride (14.7ul). After stirring for 16hr the reaction
m xture was parti ti oned 88 WO 2006/ 067462 PCT/ GB2005/ 005007 between

di chi or ongt,han 1 p epap dnedHy ya)opRoline frit
and the g? (%i%H as \ém'\gth Ebg@dhgﬁqssﬁ\@%g C?(—S E ca¥t1ra?53(gn2 an)d el Et ed
with nmet ﬁ%hol of (br?{ Zf t he met hanol in vacuo and freeze drying from
di oxan gave N- (2-{[(3R 6R)-3-(2,3-di hydro-1 Hinden-2-yl)-6-(1-ethyl

propyl) - 25§am£ms01114 51wwe@r@épmalweﬁéwbdmbdohawtméecrm&daomtamle

| yophi atefé HPLC (A 3.21 mnutes; mz [MH + = 448 1H NWR
(CDal ésg(s 1 H: 828(d 1 H; 7.37 (t, 1 H: 7.27 (t, 1 H: 7.20
(m 4H); 707 (t, 1 H: 685 (s, 1 H . 525 (d—1 H+—4-16(d—1H—4.04
(m 1 H,; |£x01 Gdructllrd-l); 3. Bwf m | BH) ; +269LNeme 1 H; 278 (m 1 H); |2.26
(s, 3H); ZLN§8 m 1H); .70 (m 2Kk L6 (m 1 H); 1.31 10 (m 1 Hy;, 1.1

t, 3H; 06—S96(¢t—3H - -3 2,37 ydar o-
I(—I-i ndg?1- 2191146 Je{ ?;'faiﬁ‘r’ ‘S%Z# 2,55?-5d A% fF"@tﬂ“é’é‘:ﬁ'ﬁ(ﬂ'%yér&ﬁ*
]mt@b p;b NG, Na- di (At h$96  Bindearr- ki retmiropt)2.b \ |0

pi per azi nyl

HN'~v _N I H{N~ &\ || OH |15 To a soOUiskod-adrpipdrazinyl]-methyl}phenyl)-
(3R,6R)-1-[(2-amnop nyl)methyl]143-(2{3-dih r{])agi,% 2-yl)-6-(1-

et hyl propyl ) - 2,)5- pi perazi nedi one (Ex. 112) %%’aﬂejsgﬁé ng? | n anhydrous
di chl or ongthanre— {3+ )—urder—an—at € i ne

\v ) o AT oy ||uop||C| T Ul |I| l. t Ul‘.l T VWS auucu )f) I I U

t hang—(
(32ul) and 118, N di met hy I3} 816y | 3éhi pFil de | Ry@rl8RIT)I4e3-dibMegp:

stirring flor 16 I‘%h;br{% on 20| njaxt Li5¢0 waihdpar-yl}-6-ghethylpeopyde) 5-

di chi or ongt hang The phases \ere gfg&gﬁ Yih]-theyApRetPPI| C
frit and the ongani e gg(ﬁg'gl?{] rtrldge and

@ie was | oaded onto & a‘ﬁ
el uted witth nmethanol &t IN anmdni a i|n mef Rz maneﬂ{ gy % fraction| was
evaporated in vyacuo and t hel residle fufther purified using the

rrass directed  autoprep system Freeze drying from di oxan gave
-(2-{[ (3R, 6R)-3-(2,3-di hydro-1 H 25 i nden-2-yl)-6-(1-ethyl
pr opyl ) - 2 Fxammr&314.- pi per azi nyl ] net hyl } phenyl ) - N3, N3- di et hyl - f 3-
al ani nam s(2-{I(3R6R)-3-1B3Dyydrest Hrinden:-2yl)36e(d kethplpeopy2.6-didko: = 2. 60
m nut '?_g [péed%%;g]ifi“z% H?)Wﬁeﬁ%e@ﬁan’e@uﬂfén&nﬁldelm 8.05 (d, 2H); 7.33

(t, 7. 10 " 6047 (s, 1 H; 5.16 (d, 1 H;

4.08 (m 3H); 3.15 (m 3H); m 1H) 2.80&(m 3H); 30 2.67 (t, 2H);
2.40 (s, 6H); 1.83 (m 2H); 1

, ; ; 15?‘1 1H) 1.03 (t, 3H); 0. 92
ﬂ@

To a solution of N-(2-{[(3R,6R)-3—(2,3-d|hydro-1H-|nden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-
1-piperazinyl]methyl}phenyl)methanesulfonamide (Ex. 113) (178 mg, 0.37 mmol) in
dimethylformamide (1 ml) was added potassium carbonate (102 mg, 0.74 mmol)
15 followed by iodomethane (69 pl, 1.1 mmol) and the reaction stirred at room temperature
for 18 hours. The reaction was quenched by the addition of ammonia in methanol
solution (2M, 0.74 ml). The reaction was then diluted with dichloromethane (4 ml) and
water (4 ml). The organic phase was separated, passed through a hydrophobic frit and
concentrated. The residue was purified by silica column chromatography to yield N-(2-
20  {[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}phenyl)-N-methylmethanesulfonamide as a white solid (62 mg, 34 %).
HPLC (A) Rt = 3.32 minutes; m/z [M+H]" = 408
"H NMR at room temperature showed clear rotomers which coalesced at 120 °C to give
the following spectrum: '"H NMR (DMSO-d6, 120 °C): & 7.91 (br s 1H), 7.50 (m, 1H), 7.36

er
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3H). Exanples 120-121 were prepared by nethods anal ogous to that described
for Exanple 119 35 89 WO 2006/ 067462 PCT/ GB2005/ 005007 Ex +ve; Structure
MM Rt/ mwo-2o&/ddase No 120 _ SOH ~ 518.7 2.62 519; PCT/GB2005/005007
N(2-{[ (3R 6R)-3-(2, 3-di hydro- ~NH (A) 517 1Hinden-2-yl)-6-(1l-ethyl- r'N
H propyl) -2, 5-di oxo- 1- pi perazinyl]- o N, nethyl}-phenyl)-4-(di methyl -

am no) but anam de formate 121 i 530.7 2.64 531,

NB(Z (L (3355 37 3t S 0Hs00m, ) NSl0BAY, PR 4.4BHuNASN saydly OH B.64 ] HV-
o, oo T Eh W R s e o

pi peri di ndERrbeX
H-inden-2-y1l)-6-(1-ethyl propyl)-1-{[2-(2-oxo-1-pyrrolidinyl)-
phenyl | metgsipieq%r pi per azi nedi one 00 0 O N HN5 O Potassium carbonate

(126nm), 4;1- .

cycl oh xa %ﬁfﬂg%&%dbﬁ'&d 013 de 1 dlﬁéld%z %&ﬁfaa%ﬁ% g§)6R) 1-[(2-

bromphen;ﬂhﬁﬁﬁﬂmﬂ]ﬂh@(? §1_y pl‘?-ef?ﬁ i ?/ ) - 6- (1- et hyl

propyl) -2, 5- pi perazi nedi one 30) (200rrg ! 2mmol ) and di oxan (0.4m)
wer e sequentlally added to a 2 m (UowaveNfu‘E% The m xture was heated

with stirring at 150C for 4000se onds | crowave (EnrysTM Optim zer).
The reaction m xture was diluted vmth hIo thane and purified on an
SPE cartridge (5g, silica) eluting WHIN l/ di chl oronet hane (0 to

3% . The relevant fractions were evaporlat g vacuo and furt her purified
on a 2g SCX- SPE cartridge eluting Wltfpdl ororret hane then net hanol .

(37 oRy - 3C2 Syt (FRER: gt dh '“W%ygﬁ“gt“&[‘%e@% ArydrB G B pa0 0ave
propyl ) - 1«e{crp>@pr99ylb S-ipgrozinedions éEyq  pRedpP mmop) ig dighinremethangi(bRe as
a whitle Inpphidoat waé 2atdey . trielRl@n(iry (RR22=-mB. folowrdh by e3chlotoprdpeng] sulfeny74 1H
?'(';’R (1$|)DC| ShidRiad- 37 U 0.84 md). 2 treButyBihmohiukd iddife AH) mg) wk ddbledldmd. thé. 05
’ ' reaction stirred at room temperature for 18 hours. The reaction was concentrated and
the residue dissolved in ethanol (1 ml), treated with triethylamine (0.11 ml) and heated at
reflux for 5 hours. The reaction was concentrated and the residue dissolved in
15 dichloromethane and washed with water. The organic phase was collected via a
hydrophobic frit, concentrated and the residue purified by silica column chromatography
to give (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-{[2-(1,1-dioxido-2-isothiazolidinyl)-
phenyl]methyl}-6-(1-ethylpropyl) -2,5-piperazinedione as a pale yellow solid (58 mg, 36
%).
20 HPLC (A) Rt = 3.3 minutes; m/z [M+H]" = 510
'H NMR (CDCls) 5 7.51 (d, 1H), 7.35 (m, 3H), 7.12 (m, 5H), 5.28 (d, 1H), 4.31 (d, 1H),
4.06 (m, 2H), 3.69 (m, 2H), 3.37 (m, 2H), 3.15 (m, 3H), 2.93 (m, 1H), 2.79 (m, 1H), 2.57
(m, 2H), 1.77 (m, 1H), 1.64 (m, 3H), d 1.3 (m, 1H), 0.95 (m, 6H).

25 Example 118
N-(2-{[(3R,6R)-3~(2,3-Dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-

piperazinylJmethyl}phenyl)acetamide GSK681884A R11351/189/1
O

Oy s
’u,,]/lkN
HN A,
(T

To a solution of (3R,6R)-1-[(2-aminophenyl)methyl]-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-
30 ethylpropyl)-2,5-piperazinedione  (Ex. 112) (70mg, 0.17mmol) in anhydrous
dichloromethane (1ml) under an atmosphere of nitrogen was added pyridine (32ul) and
acetyl chloride (14.7ul). After stirring for 16hr the reaction mixture was partitioned
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20 4.04 (d, 1 H, 3.94(d, 1 H, 3.83(m 1 H, 3.7 (m 1 H, 3.12 (d,
3H), 2.86 (m 2H), 2.58 (t, 2H), 2.25 (m 3H), 1.71 (m 1 H, 1.59 (m
3H), 1.29%0rmoclociHe2 0.92 (t, 3H), 0.88 (t, 3H). Exanpl eCTZB206/00607
2006/ 067462 PCT/ GB2005/ 005007 (3R, 6R)-3-(2, 3-di hydro-1
Hinden-2-yl)-1-{[4-{[2-(di rrethyl am no) et hyl ] oxy} - 2-
(nethylsulfonyl)phenyl]nethyl} 6- (1-ethyl propyl)-2,5-piperazi ned! one
oD"" A N oro thane and water The phases were separated via a rfgjyrophoblc frit

2-{[ 4- (Am Ay 4 h f onyl

(10t ”% e e b8l ERAPE: Bhrfhd U4y LA O e
2,2, tr| fme,tbanmétﬁ\eav@rat(onmiye methanetlﬁwaa‘w ABd frieez® AYjnafsemdiia nagé*éfe&‘ and
t he xt ur(e-{HeR, 6Rl)-IBK(l2@;|draytﬁ'bﬁll-g|htiert -bet)-6-(1-ethylpropyl)-2,5-dioxo-1-

fatrzn no) 3 hi#ygi' Iﬂt‘gé'th ‘F\E 7 aY:te léelasla Whﬁ@i)}é}ﬁhiﬁt@ﬂjﬁ@w] car bonyl }

enylisonitrile were added and
the m xturd fat ﬁtl’rtaé mig % ‘59‘%31 xtﬁre was di ssol ved i n met hanol
at 0C and "BIOVRI (CO) Bi 89 (511H0¢L8>28A/ais1bmcre°c7 (t1 tH)18.27db THNeh2@ (mr4tda 708r 1
hour, but (GMs, @bg\(\@du-r)%lze g, ™); ahe (Bom)gmmn(m siel)ad.01 Yd, 1HhB.A6i(ahe 3HZ

e, 8 o 8 U 0, A N

m xture er re eés e an I'ssol ve

chl or dfor rﬁT(ZUrrﬂﬂ (tr@i} O Hon vvas stl rred with aqueous sodi um hydrogen
carbonate (20nL) for 1 hour The organi ¢ phase was separated and the
aqueous phasgn¥i@y18xtracted twice with 15 chloroform The organi c extracts

ﬁﬁtirS?BF?A?té%t@% sl S Y g&ﬁﬁiﬂtﬁy STsfuphER S AR 1
stirred omépﬁ!iagmyl]"ﬁﬁbylmliﬁﬂw sdmbﬂn@'ﬁmmm@rmé@uced pr essure to
give a yellow solid which purified usi ngoan SPE cartridge foll owed by
mass-di rected autoprep and:% revgNsJe\prrTaﬁe’ HPLC to give the title
conmpound as a solid 20 1H N 6 7.57 (d, 1H), 7.46 (d, 1H), 7.41
(s, 1H, 7.24-7.14 (m 4H), 6.8 1 (d, 1H), 4.51-4.41 (m 2H),
4.26 (d, 1H), 4.07-3.95 (m 2H), 3H , 3.18-3.04 (m 5H),

298(s 6H), 2.94-2.73 (m 3H), 17 . m 4MpH 1.43-1.30 (m 1 H),
1. 00- 87(m 6H) 25 Exarrple 1244{[0(3R ) - 3- (2, 3- Di hydro- 1

Hi nde1r§- 2- -meth -1- . .

pi per azi nyl Pn%tsﬂ'&‘t'?” _f I(l)?(’a%ﬁg 92{ %@W?B'h%‘yﬁmeﬁwgrﬁ -(fe3-diydriog H-fdepry i (h

sol uti on cdthylpropy-Bdnipénaizinedione di (Est hyillBenAébmeul Oolvamnde (ine7amiydraus 30
met hanol (d‘r&l&%)ne\ﬂ@a%e 49469 under an atmosphere of nitrogen was added pyridine (32ul) and

8)2(5% cgr g Od ﬁngtaT%ﬁgfﬁloﬁéé é@ réﬁ% rt% ”&? e |rr|ng for 16hr the reaction
i met hyet HV L{r@n Wﬁ% hiarjideneg PeSw&}en gicalyamets aﬁﬂddéNa(t%%T'Pﬁg)P%%es t R
3- met hy| budepaedted OiaZ#hydrpphobliefrit ead tHecorgawis phasnwas loaded onto a 2g SCX-SPE
cartridge and eluted with methanol, then 1N ammonia in methanol. The basic fraction
was evaporated in vacuo and the residue further purified using the mass-directed
autoprep system. Freeze drying from dioxan gave N'-(2-{[(3R,6R)-3-(2,3-dihydro-1H-
25  inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyllmethyl}phenyl)-N* N*-dimethyl-R-
alaninamide formate (18.8mg) as a white lyophilate.
HPLC (A) Rt = 2.60 minutes; m/z [M+H]" = 505
'"H NMR (CDCl;) 10.14 (s, 1H); 8.05 (d, 2H); 7.33 (t, 1H); 7.30 — 7.14 (m, 5H); 7.10 (t,
1H); 6.47 (s, 1H); 5.16 (d, 1H); 4.08 (m, 3H); 3.15 (m, 3H); 2.93 (m, 1H); 2.80 (m, 3H);
30 2.67 (t, 2H); 2.40 (s, 6H); 1.83 (m, 2H); 1.68 (m, 2H); 1.57 (m, 1H); 1.03 (t, 3H); 0.92 (1,
3H).

Examples 120-121 were prepared by methods analogous to that described for Example
119
35
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91 WD 2006/ 067462 PCT/ GB2005/ 005007 stirred for 18 hours. The reaction was
then cooled to OC and treated with acetyl chloride (0.94 m) and left to
warmto awbizestosr4soper at ure overni ght. The reacti on wasPCT@mBetmaioed and
the residue partitioned between chloroform (10 m) and sodi um bicarbonate
(10 mM) and stirred at roomtenperature for 72 hours. The organic was 5
coll ected and the aqueous extracted with further chloroform The conbiped
organi cs [gerel|then concentrated and the rlesjedue di ssolved in methanol|and
passed thrmg Strus@re SPE and| wit ed Rtfmingt h gnoINa"IThe met hanol vas

concentratety tg yi resi-dpe—whiteh—was—ptrHetd—by—Redi-sep—(t2g)—cpl um
to give thd20ifdle c é‘l@-él | &BZ0l | %‘ AHG2HHER. 8 6)-BERAS- CbIMd“Rt =

3.24 mnutes; m L il z ([ H] - 5=I,74821H-Exﬁﬁ¥ﬁ-ﬂ) 64 5-ethyl-
(3R, 6R)-3( 2. 3{Di hyX oinerazinvil-
H- i nden- 24yl ) - 1- [ ( 38%f et by ) gri nol mhat hyl 1A p@pﬁd'oxyd?'pe:azmy]

met hyl ] - 64( 1- et hyl pr op 5{ pi per dzi nedilone RAYI)-4-(dimethyls 5
m xture off N-{[|3-(ami norret hyJ phenyl|] met hy|l } - N- mhv)@ttmdﬁ feeme®. 2 nmol )

and 2- et hybbut ”ﬁ'r%@ 5B6.7Mgth@nol | £3k: i ).(pagsk bRYBEd, udikydro-

dHSODrop)Ieth» )t hep.\a so%# 0 L
(2R) - 2, 3- di hydrlo ;}rm{[(l,l i mrelt eﬂ"’?dgx ~yl)-6-(1-ethyl

car bonyl } ani no)|et haf {é 2 mol) in meth QPYQZ igxoyfritinerRA W t h a
solution af 20|2-{[(ZL 1-di thyI etHyl ) (di met hyinptiylyhdnyRyl-patyld-
i socyanideg (0.2 nmmol) in net hﬁmol (1 nl).| The raaeddifdtatfskabitifofrhatb"

for 2 days—Fhe—reactton—was thenm—cooledto 0Cand treated W th acety
chloride (200 ul) and left to warmto anbi ent tenperature overnight. The
reaction \m&nqojadazltrat ed and the residue partitioned between chl orof orm

and  sodi l{ﬁk @,t(b@ngn@dmmﬁaam ﬁlPG-’@'ﬂ@tHﬂro{ézP?ﬁ[i 2-;656 gﬁ%ﬁ?&%ﬂ%ﬁc

coIIected tr.ated. and the resi
(10- 35% @Hﬂ}cgﬁtﬂ'a?’aéwe e appr opr,
title corrpound as a gum 10.5 LCVS (A
462 The foll owi ng Exanpl es wer ared by
described for 30 Exanple 124 EXx U%UL(
H-N~N 442.6 3.32 443; (3R 6R)-3-(2,3 hyfdr o i nden- (A) 441
2-yl)-6-(2-methyl propyl )-1-[(1- /- pHégyt, razol - 4-yl ) net hyl ]
5- pi perazi nedi one 92 WD 2006/ 067462 CT[ GB2005/ 005007
5

U

d

te fractions yielded the

= 2.6 mnutes; mz [MH + =
hdds anal ogous to that

/[ +ve; Nane No mn -ve 126

Potassium carbonate (126mg), cuprous iodide (18mg), (1R,2R)-(-)-N,N'-dimethyl-
cyclohexane-1,2-diamine  (48mg), 2-pyrrolidinone  (62mg) and (3R,6R)-1-[(2-
bromophenyl)methyl]-3-(2,3-dinydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-piperazinedione
(Ex. 30) (200mg, 0.42mmol) and dioxan (0.4ml) were sequentially added to a 2ml
10  microwave tube. The mixture was heated with stirring at 150C for 4000seconds in a
microwave (Emrys™ Optimizer). The reaction mixture was diluted with dichloromethane
and purified on an SPE cartridge (5g, silica) eluting with methanol: dichloromethane (0 to
3%). The relevant fractions were evaporated in vacuo and further purified on a 2g SCX-
SPE cartridge eluting with dichloromethane then methanol. Evaporation of the methanol
15 in vacuo and freeze drying from dioxan gave (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-
ethylpropyl)-1-{[2-(2-oxo-1-pyrrolidinyl)phenylmethyl}-2,5-piperazinedione as a white
lyophilate (27mg).
HPLC (A) Rt = 3.14 minutes; m/z [M+H]" = 474
'"H NMR (CDClg) & 7.3 (m, 3H), 7.20 (m, 3H), 7.14 (m, 2H), 5.18 (d, 1H), 4.05 (d, 1H),
20  4.04 (d, 1H), 3.94 (d, 1H), 3.83 (m, 1H), 3.75 (m, 1H), 3.12 (d, 3H), 2.86 (m, 2H), 2.58 {t,
2H), 2.25 (m, 3H), 1.71 (m, 1H), 1.59 (m, 3H), 1.29 (m, 1H), 0.92 (t, 3H), 0.88 (t, 3H).

Example 123
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127 ON N\ 456.6 3.44 457; (3R 6R)-3-(2,3-dihydro-1 Hinden HN (A) 455
2-yl)-1-{[1- (3-net hyl phenyl)-1H 0O pyrazol-4-yl] nethyl}-6-(2-

met hyl pr opol2pecdeB62pi per azi nedi one 128 N 391.5 2. 61 392PCT/GB2005/005007

(3R, 6R)-3-(2, 3-di hydro-1 Hinden- HN (A) 390

2-yl)-6-(2-nethyl propyl )-1-[2-(3- pyridinyl)ethyl]-2,5 i erazinedione 129
, KN HN 469. 6 3. 09 470; N (3-{[(3R 6R) 3-(2,3-dihydro-1 H (A 468 inden-2-

16 2 rret 2dify @ RKg: Aa rpt ur{sd (dimthylian -2-
met hanesul ugn Z‘%%Egﬁyﬁﬁ? I _e ﬁ’ﬂ“ﬁ%‘ %iﬁ%%%mznﬁ 32 di hydro-1

H ~, HN(pe
2, 5-di oxo- 1- pi perazi nyl ] meth tqreth | acetam de 131 -R=0O 1 498. 6
e L~ (A 497

3.18 499; (3R 6R)-3-(2,3-dihy
2-yl)-1-{2-[4- (nethyl oxy)-3-" (nethyl’s If)phené(l]ethyl} 6 HN. .,

(2-met hyl propyl )-2,5- piperazi nedi “The T @ Temng Exanpl e was prepar ed
by a nethod anal ogous to that descri eda‘%r Exanpl e 125 Ex Structure Mm
Rt/ +ve; Nane No min -ve 132N i 427.5 1 428; (tSR 6R) - 3- (2, 3-di hydro-1
H i nden- BNE- (Amwnarzetrmﬁorn@hxlszﬂf@ﬁylmepvlww NMdimethydethanaeineny | met Kpt) - 2, 5
pi per agi nedi0reg) and Recth@bdtandl 0. 2Emayrweees disesleeddinep aretifiixyroatathaid$0mL).

anal ogous Tﬁ'lgthg/l‘%%ng?§%Phnf%agotrhe&%gﬁ ?nc}’thé’ﬁ)ﬁlk RAWaY éﬁrrﬁa 6\)&‘?n|§|‘iidﬂh%h0n of

S LRI AL oo . AN cpt Rl R

+ve; Nane (Nd5g) and-4~ehlorophenylisonitrile were added and the mixture was stirred for 3 days.

The mixture was dissolved in methanol at 0°C and acetyl chloride (1.7mL) was added. It

10  was then stirred for 1 hour, but LCMS showed no loss of the Boc group, so acetyl
chloride (a further 1.7mL) was added and the solution was stirred overnight. The mixture
was concentrated under reduced pressure and dissolved in chloroform (20mL). This
solution was stirred with aqueous sodium hydrogen carbonate (20mL) for 1 hour. The
organic phase was separated and the aqueous phase was extracted twice with

15 chloroform. The organic extracts were concentrated under reduced pressure then
dissolved again in chloroform (20mL). Acetic acid (12mL) was added and the mixture
was stirred overnight. The mixture was concentrated under reduced pressure to give a
yellow solid which was purified using an SPE cartridge followed by mass-directed
autoprep and finally by reverse-phase HPLC to give the title compound as a solid

20 'H NMR (CDCls) 8 7.57 (d, 1H), 7.46 (d, 1H), 7.41 (s, 1H), 7.24-7.14 (m, 4H), 6.89 (s,
1H), 5.11 (d, 1H), 4.51-4.41 (m, 2H), 4.26 (d, 1H), 4.07-3.95 (m, 2H), 3.72-3.46 (m, 2H),
3.18-3.04 (m, 5H), 2.98 (s, 6H), 2.94-2.73 (m, 3H), 1.76-1.52 (m, 4H), 1.43-1.30 (m, 1H),
1.00-0.87 (m, 6H)

25 Example 124
4-{[(3R,6R)-3-(2,3-Dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-2,5-dioxo-1-
piperazinyl]methyl}-N,N-dimethylbenzenesulfonamide

v _N
//\

O/

o
Oy
HN \[H'o,,,/<

To a solution of 4-(aminomethyl)-N,N-dimethylbenzenesulfonamide (467 mg) in
30 methanol (10 ml) was added (2R)-2,3-dihydro-1H-inden-2-yl({[(1,1-dimethylethyl)-
oxy]carbonyl}amino)ethanoic acid (640mg), 2-{[(1,1-dimethylethyl)(dimethyl)silyljoxy}-
phenyl isocyanide (515 mg) and then 3-methylbutanal (0.24 ml). The reaction was then
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133 394.5 2.99 395; (3R 6R)-3-(2,3-dihydro-1 Hinden- "N,, N (A 393
2-yl)-6-(1-ethylpropyl)-1-[(1 / methyl-1 Hpyrazol-4-yl)methyl]- 2,5- i
erazi nediwoeoddw7404. 5 3. 62 405; (3R, 6R)-3-(2, 3-di hydr oPLTiGB20a8810500FN ( A)
2-yl)-6-(1l-ethylpropyl)-1-[(1S)-1- phen leth I]-2,5-piperazi nedione 135
391.5 2.90 392; (3R 6R)-3-(2,3-dihydro-1 Hinden- HN I, (A) 390
2-yl)-6-(1-ethyl propyl) 1 (3 [/ pyridinylnmethyl)-2,5- i erazinedione 136
39;—|)5 g ?%’ur’ﬁ%%f g%o 09 gac%gﬁ#m{%@?}éﬁ @oo\é‘d BdRe- and%éja%d‘ﬁﬁh Ichlorlde7
e ,
N 447.6 .85 Hgand’ et (RVE ‘é’ b‘oé{‘&qﬁ 8¥oa)“ire g"%ﬁlgg i’? %%ét%ﬂ was
i nden- 2- ylcpréntrated andlthlet tegl pﬁomﬂ l)OHEdSb%IWGS%EB chlorgfosar ééq ) pRdt $RAIYD N
”E:f h I ben%ﬂﬁ\'tﬂﬁ‘naﬂe? 4R strréd 9t ratd8 terhfdrafid & 12 hdudi hym ordani¢ ivagen-
5 di ?. d&Aﬂqff'eooﬁ aad %g la?]ué%lhe @YAogéﬁRMﬁ)furjchér(&'l&rﬁf?)rmoﬂgwe combined organlcs

1 razi nedi o
(3R 6R)- 3M(eze Qﬂ ﬁ%%ea irq eﬂﬁ R reﬂdu%ﬁlssa gd 31 {8 h%‘O?f”Qtﬂ*?\??%fHB? 9}“ ?L [(2
0 hydr oxy g gPEmetd gluted in5metiiapelr Themeethane wasiconcgntyated 2o gigld 2oresidue

2-{[ (3R, GR)hl(,?h Was uriticddyi Redlddp (#g) coluritd\sive thetitle doApohad as a yellow solid,

| nden-2_—yg)‘9 1 met hyI ethyl)-2,5- o ~ dioxo-1- p| perazinyl Jmethyl }-N- neth

| benzani dé&22419-470. 6 3.42 471_ 3R, 6R) - 3%2 3-dih dro 1Hinden- Ho )N, N _

(A) 518 21OYS G)RL=s: Rﬁnpjwiﬁ?w IMpH = 4 M?I[Mﬁ]hyﬁ 1 H pyrazol -4 yl]

met hyl } - 2, 5- pi perazi nedi one 94 WD 2006/ 067462 PCT/ GB2005/ 005007 142 o

466.6 3. Zﬁx%ﬁ]me(]gg, 6R) - 6-cycl opentyl -3-(2, 3
(3R,6R)-3-(2,3-Dihydro~1H-inden-2-yl)-1-[(3-{[ethyl(methyl)amino]methyl}phenyl)-
methyl]-6-(1 -ethylpropyl)-2,5-piperazinedione

”%E

IIIIII

15
A mixture of N-{[3-(aminomethyl)phenyl]methyl}-N—metherthanamine (0.2 mmol) and 2-

ethylbutanal (0.2 mmol) in methanol (1 ml) was treated with diisopropylethylamine (0.3
mmol) then a solution of (2R)-2,3-dihydro-1H-inden-2-yl({[(1,1-dimethylethyl)oxy]
carbonyl}amino)ethanoic acid (0.2 mmol) in methanol (1 ml) and then with a solution of

20  2-{[(1,1-dimethylethyl)(dimethyl)silylJoxy}phenyl isocyanide (0.2 mmol) in methanol (1
ml). The reaction was then stirred for 2 days. The reaction was then cooled to 0°C and
treated with acetyl chloride (200 ul) and left to warm to ambient temperature overnight.
The reaction was concentrated and the residue partitioned between chloroform and
sodium bicarbonate and heated to 50°C for 4 hours. The organic was collected and

25 concentrated and the residue purified by Autoprep HPLC (10-35% CHsCN).
Concentration of the appropriate fractions yielded the title compound as a gum, 10.5 mg.
LCMS (A) Rt = 2.6 minutes; m/z [M+H]" = 462

The following Examples were prepared by methods analogous to that described for
30 Example 124

Ex | Structure Mw Rt/ +ve; | Name
No min | -ve
126 ©:>HI‘\I/E\N/\E\N _@ 4426 | 3.32 | 443; | (3R,6R)-3-(2,3-dihydro-1H-inden-
. (A) | 441 | 2-y)-6-(2-methylpropyl)-1-[(1-
phenyl-1H-pyrazol-4-yl)methyl}-
2,5-piperazinedione
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H(A) 465 di hydro-1Hinden-2-yl)-1-{[2- 0 ~ O
(met hyl sul fonyl ) phenyl Jmethyl }- 2,5- i erazinedione 143 436.6 3.51 437;
(3R, 6R) - W020®@/w@drdegdr o-1 H i nden- H" i (A) Not PCT/GB2005/005007
2-yl)-6-(1-ethyl propyl)-1-{[2 O seen (nethylthio)phenyl]nethyl}-2,5-
pi perazi nedi one 144 422.6 3.6 423; (3R 6R)-3-(2,3-dihydro-1 Hinden H" ~
(A) 421 2-yl)-6-(2-nmethylpropyl)-1-{[2- O (et hyl t hi o) phenyl ] net hyl }- 2, 5-
pi perazin ne 59.4 3 4468 (3R 6R571- [ BR.ER 159 Q,I@,eﬂ-y.llad-enHl\l (D)
met hyl ]-3-1(Z)'3; @ﬁf}gﬁ T@m- 2-%):?) 5(1((3%151 )UG% Tg'%ﬁ .
| erazi nedijone | 146 | 6 6 3.79 467 6 S ‘? ﬁ{e % r?e{a{/ ~N\
i (A (2,3-dihydro-1Fi den 2{yl)-6F(1 HNL~. pw:azol 4-yI]methyI}6 (2-
et hyl propyl ) - 2| 5- pi perazi nedi pne 147 Q| o0 -| metQprépyd-Z8- 406
(3R, 6R)-3-|(2, 3;di hydro-1 Hinden- H-N N (A)
2°y1)- 6 ( 1-ethpropy—it2—t3—6 _ piperazinedione _ i
- - 0- AT AN PANA® *A ARy BalE N WA e LRV, Ilullly I one
148 428.6 31285 @L 16- a9a-9c|%§?f 0 %mt@ﬁé% é?:ﬁé y h§8r3-iﬁ-mﬁen-
3-(2,3-dihydro n-2-yl){1- HN KA) e 39®B- n%u'hsﬁl-(@l‘mﬁlinvlpmhxﬂl-[ﬁ =35 5|pip
erazi nedi one 149 0 436.55 3. 19437 (BR, 6R) - 1- {[ gyridtidyl)atgBitel oxy) - (A)
phenyl ] methyl }13-(2,3-di hydroq \ ""[ AN 1| Hi nd&B I% ME& (2-rret hyl
HN) propyl p-2-b-piperazi “CdH ofte—I50—4F+H—12 928 -
(3R, 6R) - 3- (2% isnddR9.6i | 389 p470:) | N BT{KQR,{BB}»?’(@;%PWP&W@
et hyl ] oxy}pheny Wl §262 01- ""el k) pr4gyy| ) inded2pip(Raetatirapyd)- 151 n
473.7 2.69 474] (3R 6R)-5- (2, 31di hydfo-1 H i ndka s(f)o.1-
2-yl)-6-(1rethylpropyl)-1-{[3{(1- HN I /[\ . .
pyrrolidinyl mefhyl)phenyl ] net iyl } - 2, b- pi pePRSEREHIGRIYRenyD)-
methanesulfonamide
130 , \NLO 447.6 | 3.01 | 448; | N-(2-{[(3R,6R)-3-(2,3-dihydro-1H-
@:)}ﬁ%«@ (A) | 446 | inden-2-yl)-6-(2-methylpropyl)-
Wo(l>\ 2,5-dioxo-1-piperazinyljmethyl}-
phenyl)-N-methylacetamide
131 2o ! 498.6 | 3.18 | 499; | (3R,6R)-3-(2,3-dihydro-1H-inden-
fé( (A) |497 | 2-yl)-1-{2-[4-(methyloxy)-3-
CD- (TLN (methylsulfonyl)phenyl]ethyl}-6-
HN\")«‘,,, (2-methylpropyl)-2,5-
L. e
piperazinedione
The following Example was prepared by a method analogous to that described for
Example 125
Ex [ Structure Mwt |Rt/ | +ve; | Name
No min__| -ve
132 ©:>|)1de? 427.5 | 3.1 428; | (3R,6R)-3~(2,3-dihydro-1H-inden-
HNWH ,,,,,, [n (A) | 426 | 2-yl)-6-(2-methylpropyl)-1-(4-
© >‘ quinolinylmethyl)-2,5-
piperazinedione

5
The following Examples were prepared by methods analogous to that described for
Example 1, optionally with the addition of a base such as triethylamine or DIPEA if the
hydrochloride salts of amines were used.
10
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WO 2006/ 067462 PCT/ GB2005/ 005007
(3R, 6R)-3-(2, 3-di hydro-1 H i nden-

152 489.7 2.51 490

(A 2-yl)-6-(1-ethyl propyl)-21-{[4-(4-

XN nmor phowvongéametrdsgl ) phenyl ] net hyl} ""Y. C -2, 5-pi per azipoediBe/m5@7~ Ni '
447.6 2.57 448 fornmic acid - (3R 6R)-3-(2,3- (A ‘
di hydro-1Hinden-2-yl)-1-({3- " [(di methylam no)nethyl] phenyl}m
ethyl)-6-(1-ethyl propyl)-2,5- piperazinedione (1:1) 154 111 376.5 3. 36 377
(3R 6R) -3{& 3F $ﬂ, geo-1 Hindapt NEA |2ve! )|-Nemkd- methyl ethyl ) -1 - (8-
H\NJ., ,, ( th L#1eny| ynethyl [ -2,5(f]. pi p%azi nedi one 155 459 6 3.15 460
N-0yC|OpI‘( n' {[(3 ,RD\ 3 12,3 (,’—(\mndiﬁ"di’c +H-i-nder—2=
met hyl propws;a 2@3&@% HN. 394-5 iZeR8 489y | ](ﬁ@@@ma&e@mw mﬁ@n-
fol | owi ng ]IcExan W par ed by g (ot had3and-apeys-etylgrampl-g1125
starting romlnterms i‘fate 12 Rt/ [Struqdture laq Y n 156 N
1 453.6 3.2 454; (3R 6R)-3-(2} 3-di hydro-|1 Hi I\%\éthqu# ﬁezﬁﬂgtgﬁ)r%’(hﬂ]
yI) 6(2[’ thyl propyl)-1-{73-¥3- pyridinyl)pl 1
bi per azi nf‘dbﬂnb ,J?L Lz@l ovl 405 0 3408 1| 3RIGE) - EB-Bipyhot Trbitden-
anal ogous [to th f{é for Exa(ml g -1 uging)-bheetifRopB-fUsH1-
ndi cated | opty onal 1§ dilth tho addiltionlof a ligss Bl @apbisrFklzham e o
mn R -ve | 436 | 3R HR)-3-(2,3-dihydro-1H-inden-
(3R 6R)-31(2, 3 )2-f-641 @ttiyprop@pIAd- 1- ~), " =
H {[4-fluaro-2t(hy tFp '§ ,gbé@, era2| nedi one 96
WO 2006/ 067462 PCT/ GB2005/ 005p07 158 23 ~~11 i
( 3R, 6R) - 3- ( 2‘ 2t di hyd'/rﬁ\n_ 1 H plperazmedlone
136 ©:> AN 391.5 | 2.90 | 392; | (3R,6R)-3~(2,3-dihydro-1H-inden-
HNY"'«;\@“ (A) | 390 | 2-yl)-6-(1-ethylpropyl)-1-(4-
° pyridinylmethyl)-2,5-
piperazinedione
137 Czj o M | 447.6 | 3.04 | 448; | 2-{(3R,6R)-3-(2,3-dihydro-1H-
H@“Ej (A) | 446 |inden-2-yl)-6-(1,1-
55 dimethylpropyl)-2,5-dioxo-1-
piperazinyllmethyl}-N-
methylbenzamide
138 Cb KTL " 407.5 | 2.91 | 408; | (3R 6R)-3-(2,3-dihydro-1H-inden-
HNWHN ) (A) | 406 | 2-yl)-6-(1-ethylpropyl)-1-[(2-oxo-
I 1,2-dihydro-3-pyridinyl)methyll-
2,5-piperazinedione
139 Cb (& H 406.5 | 3.5 |407; | (3R ,6R)-3-(2,3-dihydro-1H-inden-
o N«é (A) | 405 | 2-y1)-6-(1-ethylpropyl)-1-[(2-
o K\ hydroxyphenyl)methyl]-2,5-
piperazinedione
140 Qb KE ool | 4195 | 2.85 | 420; | 2-{[(3R,6R)-3-(2,3-dihydro-1H-
;N N (A) | 418 | inden-2-yl)-6-(1-methylethyl)-2,5-
&8 T dioxo-1-piperazinylJmethyl}-N-
methylbenzamide
141 Cb ;L 470.6 | 3.42 | 471; | (3R,6R)-3-(2,3-dihydro-1H-inden-
SR (A) | 515 | 2-yI)-6-(1-ethylpropyl)-1-{[1-
o Q b (phenylmethyl)-1H-pyrazol-4-
yllmethyl}-2,5-piperazinedione
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(3R 6R) - WO2p@/@rdegdro- 1 H (B)

0 159 24 ~~NH 483.6 0.8 484

i nden-2-yl)-6-(1-ethyl pr epyIGB2265/005007

N NH O B inden-2-Y1)-6-(1 -ethYlpropYl)-1 {[4-(pyrazin-2-yl)am nophenyl]-
HN net hyl }- 2, 5- pi per azi nedi one

{[4-(pyrimd-2-yl)am nophenyl]- ~"" HN nethyl}-2,5 piperazi nedione 0 160
24 O "H 469.6 0.78 470 (3R 6R)-3-(2, 3-di hydro-1H (B)
i nden-2-yl)-6-(2-nmethylpropyl)- Ci 1-{[4-(pyrimd-2-yl)am no HN ~
Fggn%/is% e ?éi}-%@&,,dogm Eg)zuib% @ez4yllﬁé72‘> 3R teN')i64§/é|oée&y|7ﬁ(z4§5
({4 [ (1-met hyl|- 1H+ pﬁ& 25" |Hyl ) ari B8] pﬁ@gw “é’o%' -2
pi perazi nedi orle  162025/N "H |471.6|0. 72| 472 :@Re r(Yb)pBerwI]m?él“ryB 1H (B)
| In;jen_- 2-}/I ) - 6-|(2- net hyI propyl)) i 14{({4-](1- mtﬂ‘fybrpérdzlrrpwoaéol - HN
yl)am no n -2, 5- azl hedi,qne il 8| 504
(3R, 6R) - 3 (433 %({ (R ? rop QEH'"QG'Y
{[4- (5- met hyl - azol -2 HN (ﬁ)) a or ﬁ@ {[2'
pi per azi nedi orle 16402€\NH 489.6 076 49(Se¢r$R(mﬁ)hyﬂhlpmhsnw]nhﬁ;thle§H (B)
|2nd|e)n- 2-yl) - 6-|( 2 met hyI pr opyl) - i 1-{[41(5- metdipdraAnediciet hi adl azol - HN J"
-yl) am nopghenylj=Rkme Lllylj' °_5 0] zinedi gn B H 2 9—[%8 20
(3R, 6R) - 31 ('243 %\1 D422 K6 ??éz)?‘)z - Ji’ éﬁi a‘? @5}' -l
{[ 4- (5-mef hyl - m}?@ HNIN yl| Xahi ndghenyd- qthyjprspyl) -1 {[2-
(methylthlo)phenyl]methyl} -2,5-
piperazinedione
145 C@ (& . 459.4 | 3.42 | 459 | (3R,6R)-1-[(2,4-dichlorophenyl)-
T Y‘Nﬁ (D) methyl]-3-(2,3-dihydro-1H-inden-
ro e 2-y1)-6-(1-ethylpropyl)-2,5-
piperazinedione
146 % 466.6 | 3.79 | 467 | ap 6R)-1-(2-biphenylylmethyl)-3-
L ) A) (2,3-dihydro-1H-inden-2-yl)-6-(1-
HNTOH(\ ethylpropyl)-2,5-piperazinedione
147 Cb o Y | 4055|278 | 406 | (3R,6R)-3-(2,3-dihydro-1H-inden-
H¢' el (A) 2-y1)-6-(1-ethylpropyl)-1-[2-(3-
G pyridinyl)ethyl]-2,5-
piperazinedione
148 gj/ 428.6 | 3.55 | 429 | (3R,6R)-6-(dicyclopropylmethyl)-
G, A) 3-(2,3-dihydro-1H-inden-2-yl)-1-
””Y‘"f [(3-methylphenyl)methyl]-2,5-
° piperazinedione
149 L9 436.5 | 3.19 | 437 | (3R,6R)-1-{[3,4-bis(methyloxy)-
Cb '/K (A) phenyllmethyl}-3-(2,3-dihydro-
“r N 1H-inden-2-yl)-6-(2-methyl-
HNWOH"")\ propyl)-2,5-piperazinedione
|
150 A ATT.T | 283 | 478 | (3p 6R)-3-(2,3-dihydro-1H-inden-
7S é} (A) 2-y1)-1-[(4-{[2-(dimethylamino)-
(KN ethylloxy}phenyl)methyl]-6-(1-
HN\(BH(\ ethylpropyl)-2,5-piperazinedione
151 - 473.7 | 2.69 | 474 | (3R,6R)-3-(2,3-dihydro-1H-inden-
Cb rC% (A) 2-y1)-6-(1-ethylpropyl)-1-{[3-(1-
HNKE Ny pyrrolidinylmethyl)phenyl]methyl}-
X C 2,5-piperazinedione

9
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01 pi perazinedione 97 WO 2006/ 067462 PCT/ GB2005/ 005007 166 27 NH 488.7
0.69 489 (3R 6R)-3-(2, 3-di hydro-1H (B) inden-2-yl)-6-(2-nethyl propyl)- \
1-{[ 4- ( 5-wot2hyd/061463- t hi azol - 2- Nyl ) am nophenyl ] met hyl } - CHGEMOID05007

pi perazi nedione 167 32 /NN 456.6 0.87 457 (3R 6R)-3-(2,3-di hydro-1H _ N
(B) inden-2-yl)-6-(1-ethylpropyl)-1- \ / R {[4-(1 H pyrazol-1-yl)phenyl] HN
nmet hyl }- 2, 5- pi perazi nedi one 168 30 457.6 0.79 458

(3R, 6R) - 31 3- di hydr o- (B)48|9n;d3|2-5%- yl4)906 (1l-ethylpropyl)-1 {[4-(1
H1,2,3-triazqgl-1- yI ) - phenyl] @f)w } -2, 5(3R.6B)-a42 deatiysine1H69dess N
i 2 S SR T, (e e g
e - b- ropytl)- 1- - ,
phenyl] methyl(} \ﬂ 0 p| perlazi ne¢di one| 170 g% W"ﬁé%r 8¥ %W@gl{h]y‘}l
E?E, ?5)-3- (2, 3-di hy (B) inpden-R-yl )6 ‘P'P@ﬁm Qﬂﬁyl )-1- \ /| AN
= H1,2,3 t1+aZ0o1 II\I h I 1 = 171
37 ~ 444. 518376 Qa% ?A :-”(4%;%- & ;jr"&-gliiqrﬁ‘éfe%'dx(ﬁ ‘3’3)4;’&{(]?6 e
2-yl)-6-(2-netjh gﬁ 1 {[2 HN| YA (1 H- dmydrpmHlndew%-]th@I-] met|hyl } -
(2, )5 | gr az:|2ne|d|) one x 458.6 Q.79 459 (1 thﬁa&%oﬁn&hﬂ}fﬁ,@ﬁy] N NN
I nden4{2-y 6(1o yIprcpyI)-L- \ H CE t ] -
nmeth |}-2,5-pijperazi nedi one Y hél)féﬁ étﬁﬁB Opg‘) 2)§ )phenyl ]
piperazinedione (1:1)
154 @/ 376.5 | 3.36 | 377 | (3R,6R)-3-(2,3-dihydro-1H-inden-

@U (A) 2-yl)-6-(1-methylethyl)-1-[(3-
methyiphenyl)methyl]-2,5-
piperazinedione

155 v 459.6 | 3.15 | 460 | N.cyclopropyl-4-{[(3R,6R)-3-(2,3-

Cb (A) dihydro-1H-inden-2-yl)-6-(2-

(ﬁ\N )\ methylpropyl)-2,5-dioxo-1-
Wi piperazinyllmethyl}benzamide

The following Example was prepared by a method analogous to Example 125 starting
from Intermediate 12

RY +ve;
Ex Structure Mwt ) ve Name
No min | -ve

156 g 4536 |3.2 |454; | (3R,6R)-3-(2,3-dihydro-1H-inden-2-
O\(P (A) | 452 | yl)-6-(2-methylpropyl)-1-{[3-(3-
@QHL/EN pyridinyl)phenyllmethyi}-2,5-
I >\ piperazinedione

The following Examples were prepared by methods analogous to that described for
Example 1 using the intermediates indicated, optionally with the addition of a base such
as triethylamine or DIPEA if the hydrochloride salts of amines were used

Ex | Int Structure Mwt Rt,/ e, Name
No | No min | -ve
157 |13 438.5 |3.39 |439; | (3R,6R)-3-(2,3-dihydro-1H-
C@ (5)\% (A) | 484 |inden-2-yl)-6-(1-ethylpropyl)-1-
HN\“)N {[4-fluoro-2-(hydroxymethyl)-
0 D phenyl]methyl}-2,5-
piperazinedione
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Exanpl e 173 was prepared from Exanpl e 157 by net hods anal ogous to those
described for Internediate 51 and Exanple 65, w thout isolation of the

i nt er mediwoeoocaledshyde. 5 98 WO 2006/ 067462 PCT/ GB2005/ @0F@B200E0S®Ir uct ur e
MV Rt/ +ve; Nanme No min -ve 173 HO 0 452.5 3.6 453;

2-{[(3R 6R)-3-(2,3-dihydro-1 H HNN. | (A) 451 inden-2-yl)-6-(1-ethyl

]Prﬁpyl )-2,5- O F dioxo- 1 pi perazi nyl ] methyl }-5- fluorobenzoic acid The
ol I owi n TPNCES vver reparle 0 a L¢: pogous to
t hat deg:%e??’ DI Nep66 &ejskéce;?'%ﬁsqﬁgﬁ 13:53-\())@*0 y@h%dwq}-lﬁg s |t he
base in place |of . 5E(%tI’JCtUI’ ﬁ%‘}ﬁ@%’ £ mn
-ve 174 ,N o 479.5% % {[(3R, 6R) - 31 ( 2, 3] Hﬂﬁpﬁdﬁ@n@% jamieenhenyls24
2-Y1)-6-(1 -etihYlpro | oxo-1t O Nl  HN| thelthyl}-2,5-piperazinedione
pi perazi nyl ] mgt hyI - N- di preth | benzam de 175 ~N o 521.6 3. 235 522
(3R, 6R) - 31 (23-¢ hydro r...d 566 -
yl)-6-(1- 059 pﬂ‘bpyl) 16 {J{Nﬁ fl uf&ﬁ?oﬁz O, | 1484 _j (3R,6R)-3-(2,3-dihydro-1H-
(4- nmor phol i nylfcar bonyl ) p yl]| fl mettB) 12, 5-|inden®zylpédi-ethylprddh-H 495. 5
2.96 496 2- - . :
i nden- 2-yl ){%f ??_ 2% ;fg%yfh) h32/,dr50i :NH-N. _l!\l O { £4-(Bythid-2-yl)aminophenyl]-
di oxo- 1- pi per dzi nyl rret*Wl fluorof O-|OF I\I—"W‘Wy%?&&%?ﬂ %'cfipenzarri de
Exampl e 177 2-{[ (3R, 6R) -3- 3k di hydro-1
H-i nden- 27 g - 624( 2- met hyTypr opy 1646 51 diTex0410 PiFRBAYBHL/3} dMdyHHbenzai
acid HO O HN|-,, 110 (B) inden-2-y)-6-(2-methylpropyl)-
Cb, (ﬁél 1-{[4-(pyrimid-2-yl)amino-
HNm)N PY phenyl]methyl}-2,5-
piperazinedione
161 | 25 4856 |0.74 | 486 | (3R,6R)-3-(2,3-dihydro-1H-
(B) inden-2-yl)-6-(1-ethylpropyl)-1-
Ol (ﬁ@j ({4-[(1-methyl-1H-pyrazol-5-
HN\ﬂ/'l\I (\ yl)amino]phenyl}methyl)-2,5-
0 N piperazinedione
162 | 25 N.’P\ " 4716 | 0.72 | 472 | (3R,6R)-3-(2,3-dihydro-1H-
(B) inden-2-y1)-6-(2-methylpropyl)-
o (a@j 1-({4-[(1-methyl-1H-pyrazol-5-
HN\H)N )\ yl)amino]phenyl}methyl)-2,5-
°© piperazinedione
163 | 26 —Q]P'\NH 503.7 |0.78 | 504 | (3R,6R)-3-(2,3-dihydro-1H-
(B) inden-2-yl)-6-(1-ethylpropyl)-1-
o, (5) {[4-(5-methyl-1,3 4-thiadiazol-2-
W yl)aminophenylJmethyl}-2,5-
° (\ piperazinedione
164 | 26 —Q}'\NH 489.6 |0.76 | 490 | (3R,6R)-3-(2,3-dihydro-1H-
(B) inden-2-y1)-6-(2-methylpropyl)-
o, 5t 1-{[4-(5-methyl-1,3,4-thiadiazol-
HNW)N P 2-yl)aminophenylmethyl}-2,5-
o piperazinedione
165 | 27 X 502.7 |0.73 | 503 | (3R,6R)-3-(2,3-dihydro-1H-
(B) inden-2-yl)-6-(1-ethylpropyl)-1-
Ol (ﬁ@j {[4-(5-methy}-1,3-thiazol-2-
"4 yl)aminophenylmethyl}-2,5-
© (\ piperazinedione

97



(3R, 6R)-3-(2, 3-Di hydro-1

H i nden-2-yl)-1-{[ 2- (hydr oxynet hyl ) phenyl ] net hyl } - 6- ( 2-

met hyl pr opol2pecdesepi per azi nedi one (Int. 14) (1.488 g, 3PEE/GBIOIS 003
stirred in acetonitrile (8 mM), water (12 m) and ethyl acetate (12 nml).
Sodi um periodate (3.21 g, 15 mmol) was added to the stirred m xture
foll owed by rutheniun(3+) trichl oride hydrate 15 (24ng). The m xture was

stirred vi ousyy for S houygshef|qygy ijtageas (BRIGABIREG, By a,lae1H_reS| due
washed vvitﬁ‘%gt h)ﬁ/}l acet at%)\N”The ?tra ( o9 (rée coimbi ne t he

and washi ngs
phases separ at pd. aqu )hase wa@) extract éﬁd% %ﬁ'mn@y&o&t}' (R x
10 m). The organ @ ne comti ned,| dri gd! {[‘F«MN&ﬁcﬁMQb?ated to
) was t

| eave a brjown foam 2006/ 067462 PCT/|GB2005/affritpheny|fmdtyip®,5- The
brown foam (1.63 ¢ |rred in agetoniftril e aé92|%alo d a solution of
i | : 4

sul fam c 426438 Mot v r—(t5 S € W ST,
fol | owed aftedr | 32 mi ﬁut es ET/ thé é@@opﬁ%ﬁ zféﬁi |(§#6\$V$ %@%F’E‘V&Bh 5f  sodi um

~—

chlorite (430 pg, 4.75 in watgr(Bf13 nl) .| indere2-yt)ite(1retrylpnopylirdd peen
stirred at| roomt g ;{g fon 2 hours it| was |gi4- gfl-pp}t,rgzgh fbhahylJ-00mM
t enper at ur|le over ni|ght 33 hq i

urs) beforg it reduced
pressure tjo repove e o\n/[ggﬁl c|solvent. The aqﬁgﬁ%@yl?«% %ﬁ%g'gé‘?m oned
bet ween etfhy—aeet 8 er—1 Th

\ Al N a Au-n
I} IIU VV(J.LW \J.UIII} T Ul .
s | 460 &7 An8e [SARERIGE O PPt o]
edyced priggsurle and indere-yl)+6-Masthylprlopyl®flf of d
H ijnden-2-yl) 110 1H-1,2, 3 riazol-1-yl)
0- 14 pi per azi nyl{] net hy gf as an of ange
tilon of [2-{[ (3R 6R)P n(I %t )ﬂl}%g%ro 1
Hi nden- 2-|yl ) -6-(2 pyl]) - 2, 5-di oxo-1- mm@erazmadﬂoﬂlerret hyl } benzo| ¢
acid was pufggf further {By mﬂ&%?.(éi riested a5aut|qBRER) R (2E-bmlarox Aphi t e

solid (45 |ny). ﬁglCl\/B (A) Rt I 122 mnutb
(br 8(
: H%
3

washed wi t|H68sh8@r
(MgS™4), evapor at €
2-{[ (3R 6R)-3-(2, 3
6- ( 2- net hy|l prooyl)
/ brown floam (1.6

o 1
(CDCI 3) b [8. 36 5 (d 1By’ 7;5[ &2 'y%)‘% ggpr 'W‘RH,

7.33 (d, 1 H),| 7. 7.16 (m 2H), 5.4d4-HH1 |4;tr'aaol711yl 1 H,
4.14 (dd, 1 H .93 ( 3.14 | (m [3H), mr@@ymmethgl&-lySl 93 (m 1 H),
%.{8[2(%21 LT V.01 (t, 6H)| Exanmb&adifddiofs .

- , 6 3-12, 3Fdi nyuru,—\\L FH M=12= Y1 )17 B ( 0] dioxp- 1-
pi per azi nyl']7ﬁ’e1 VI ) benzanmi'gd O ﬁ%%%o Q¥$| ‘R-?S I—I(gﬁé%é) (2.3 h§'dr 1h-

2-{[ (3R, 6R) - 3-( 2, 3+ L hydr (B) inden-2-yl)-6-(1-ethylpropyl)-1-

H i nden- 2-lyl ) - 6- ( 2- @jny p opyl|) - 2, 5-|di ox0- 1- pi |pe4-EH- m;zld-mamtjam-} benzpi c-
acid (Ex. [177)| (600 ng 26 rerI) was di sjsol Veﬂ;H rﬁ h %5 i chl or onet hane
(9 ) andtriathylamnem)( Ul 953 ol URsayThétny 2-(1 H
Senzotriazol-1:+yl)E1 1 3 3- ramet hyll uroni umt &'P@fﬁzlnﬁ(ﬂ'ﬂmﬁ\r at e (488 ny,
1.52 ml )| was | 3ad to m'xlt4m‘5e, W6 clMafas| (SRiaR)-Sd2f3adihy@irdrdbHirgleat | r oom
t enperat urje befor er({% &gﬂlt intg @yand eacp-posid-aRidfRalad-jp-t h an
am ne. “'HH""' (1H-tetrazol-1-yl)phenyljmethyl}-

2,5-piperazinedione

172 | 37 % @\ 458.6 | 0.79 | 459 | (3R,6R)-3-(2,3-dihydro-1H-
BN T~ (B) inden-2-yl)-6-(1-ethylpropyl)-1-

”Nm/‘ C {[2-(tetrazol-1-yl)phenyl]-

methyl}-2,5-piperazinedione

Example 173 was prepared from Example 157 by methods analogous to those
described for Intermediate 51 and Example 65, without isolation of the intermediate
aldehyde.
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To one portion was added a 2M solution of amonia in nethanol (1 m, 2
nmmol). The 30 mxture was |left to stand at room tenperature over the
weekend, wehooeer462was dil uted w th di chl oromet hane (2mCYx/Gardomsieed wit h
1 M hydrochloric acid (2 m) followed by saturated aqueous sodi um

bi carbonate solution (2 m). The phases were separated using a hydrophobic
frit and the organic phase bl own down under nitrogen to | eave a brown
foam The f{pam mcﬂj.ﬂélfled byiwess Rl r e¢trog éuﬂ@ﬁéep to afford

2-{[ (3R, 6R Ng- 35 (2 3- d| hydro 1 min ve,

H-inden-2-y.‘- = -||r;er ropyt J- Ot O piperazinyH- +||y|j befzain de
(47 ng) as &‘}?Nig?; 'éi’. V85 é,ﬁ) R6= 2463 rr?r{[it?@&R)ﬁ%Lé% rp-tH-420| 100
WD 2006/ 06[/462 |P \Il)j_ 00%007 ' H MR ( €l IB)ndbn%Q-ﬂlSG((WeﬂWlprﬂp)}l']}Z 54. 47
(d, 1 H, V.38{(br t,J1] ©7.31 (d, 1 H|, 7‘60&51 & di8vi-B 4H,
6.77 (br s| 2H)|, 5.42 (d, 1 #), 4.48 (d,|1 H) ﬂ' ,gm Z'"?igm gyg

H, 3.06 R Y N, S~ T, S AP Y I N B 1 T 1 qu ZO aCﬁ_l\ 093 /rl 6H) .

T oTT Oz 11t L] A 1] T 1
5 The foll ow ng Exanpl es were prepar ed\by met hods anal ogous to that
descri bed s foll&¥ia x@mb?e% vire PrépieédifremBRaRiple 17Eby Natidds MAalBhdus téenha7 9

ﬂgeﬁ g 08 gﬁaﬁqﬂtﬁgﬁg@%G %{éuzpt %aqg@Mg?#yiﬁalﬂg&ﬁ%sﬁﬁ??asei in ﬁ ?ce of

N, N- di math”ﬁ e 180 489.6 3.08 490; (3R 6R)-3-(2,3-dihydro-1H i nden-
(A) 488 2-yl)-6-(2-nmethyl propyl)-1-{[2-(4- HN

nor phol i ny| gr beykapdeny! | metw IRy 2,|5~Ri HeNagienedi one 181 433.6 3|00
434; 2- {[(3596R) 3- (2 3 di hydro-1 ET"HN (_Qg 432
i nden_ 2_y| 2 \ L } oo SV 1 nl ner az: ny! ] w‘nf I’\\II 1 |\L W‘nf N
| benzani de Bé’arr% 6534 34692, g-aa{[w@:uz 3-dihydro-1H-inden-
H-i nden- 2- 1) - 6- ( | ydi|®ga- 1-2-7)-pg1-TyIHbHYIEL, B;d.dxbmzo c
o nden g b & (i oty loxo. | Plramiatyretlaiiie
yl) - 6-( _ 0XO0 dﬁg ﬁ%y y enzoat e
(Int. 15) (518lny—1.05 ol was ldi ssal ved ) qn?ﬁmﬂdﬁr‘hl oric acidlin
ether (2 m 77&%}%” % Gt an82&ke (1A |t5eep € ARIBR)-3(2es-dihgdrb- 1(-LB a5 2-
”ﬁ A) | 566 | yl)-6-(1-ethylpropyl)-1{4-fluoro-2-
“Nf ]:\ F (4-morpholinylcarbonyl)phenyl]-
methyl}-2,5-piperazinedione
H
176 ; 495.5|2.96 | 496 | 2-{[(3R,6R)-3-(2,3-dihydro-1H-
C@ (ﬁ HN O (A) | 494 | inden-2-yl)-6-(1-ethylpropyl)-2,5-
HNY’P i dioxo-1-piperazinyljmethyi}-5-fluoro-
I N-(2-hydroxyethyl)benzamide
Example 177

2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-2,5-dioxo-1-

piperazinyllmethyl}benzoic acid
HO.__O
o,
HN\”)%
£

(3R,6R)-3-(2,3-Dihydro-1H-inden-2-yl)-1-{[2-(hydroxymethyl)phenyl]methyl}-6-(2-
methylpropyl)-2,5-piperazinedione (Int. 14) (1.488 g, 3.66 mmol) was stirred in
acetonitrile (8 ml), water (12 ml) and ethyl acetate (12 ml). Sodium periodate (3.21 g, 15
mmol) was added to the stirred mixture followed by ruthenium(3+) trichloride hydrate
15 (24mg). The mixture was stirred vigorously for 2.75 hours before it was filtered and the
residue washed with ethyl acetate. The filtrate and washings were combined and the
phases separated. The aqueous phase was extracted with ethyl acetate (2 x 10 ml). The
organic phases were combined, dried (MgSO,) and evaporated to leave a brown foam
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hours). Then 4M hydrochloric acid in dioxan (1 nm) was added to the

m xture, which was left to stand a further 47 hours before nore 4M

hydr ochl owocoeicd4ézn di oxan (0.4 m) was added. After a&chiGBR20@&v005003 hour s
the m xture was evaporated under reduced pressure to |eave a foam The
foam was di ssolved in 4M hydrochloric acid in dioxan (1 m) and left to 20
stand overnight (22.33 hours) before it was evaporated under reduced
pressure t(@.84egy FhedrgMinfoani( .63 Ypvag \stiped ai acetbhigie ¢150 ﬂ%@h@@saﬂﬁbrﬁléﬂ ed

0 vacuo ta,fgyegﬁiad@s %m GG 5%t B2 QB FoBle, o G5 (2
Ed

3-di hyd

pr olp)yl>/) r g gingt t eﬁ’f tah§ﬂ lytion,of sodium chierife 4430mg -5 BBahi oam
(540 nm). 1GANl) Rifter tBe Bnixtlireutaskheam tirfetiatreom terBperaturé&tarphaurd &3vas

3-{[ (3B, G%ﬁ%étanéaﬂtd&;)’rﬁ rehbr'eﬂﬂr@ﬂn ’lé 3§h611rs bé’ﬂé}e lpﬁvQQ)ébéﬁo?atéd@hQéfo 1-
g' ?FE gZR' gy)e%ig%%g g}s%ﬁ'ﬁztg% {‘_Pfe c%g% O{Uﬁ@llls reS|due wasopartltloned
propyl ) - 2, Between gthyl 6??3@‘iea(ﬂp€W| ]a“ﬂO"’ﬁ‘fﬁ'ﬁ ocvrearaelpbaeewasmﬁe@ 6% ny,
0. 96 mmol )sahmatedl apsbus dodinmdehjoridi sﬂllhtmno(rzétrhla,nme(oB(MQSOgnéwpomtéd agesr and
t2r '( itthl ameﬂﬁrlzédz&'a ESSQJré”and lﬂngg m%ﬂub t@gﬁ&‘a 2- ;H%§$u%1 mtl&@?ﬁuyﬂb en-2- gl)

o R Rl Rl SRt SR e Stle ol o 3 oenos hpre ¢
bef ore befPﬁ'@ (1 &08g} 4 rRarteofA- {[f%fﬁﬁ?)t%(ﬁ)&d&b’dffe'l findent 2y)-6¢(28netBylpronyly) and
t hen spl i t2,6ailoxo3l-pipeitaginylrhethpitberacio peidt W@ pulfride durtidr Nhbpnmasd Nfirecit@ one

portion vvaa%t égq)gﬁc%/la I@téoﬁ@wgﬁgom ain nethanol (1 m, 2 mmol). The

m Xt ure ure for 5 hours before it was
diluted m%"g 2:‘%\903 'HHW@ m shed with 1M hydrochloric acid (1

m) fdi5l owEdNMR (GREIDr&at&e36 tosedd3 &Ul(durtHhi €85 Konb,e7. 39 (tutHp7.32(dattH), The
phases were2s apaeiy, ch62@n, 2Hi)Ns14a (dyt oplo by cm)r ut14$a@ Hne 3@39a8i tH)Phage

gty R (@iﬁf%-g?% O glestty Port e oY

Hinden-2-yl)-6-(1 -ethyl propyl) -2, 5-di oxo- p| perazi nyl ] met hyl } benzam de
as a pal e Bramplefid&@m (80 ny, 56% . LCMVS (A) Rt 3.01 minutes; mz [ MH + =

434 250 H " 1 (m 2H),
23 la ?r?l ﬁ{iﬁéﬁp i3@|ll?y<ﬁ'ooﬂH{|{Hen32 {I;-GL'OZ mZthztﬁ)r()g}llz-é"ﬁ dloZ(o4l 93 (a1 H,

3.14 (m ihvilpgnaaioe° 0 ] 6§ (m 1 H. 156 (m 2.
1.31 (m 1 , 0.92 (t, 3H), 87 ol owi ng Exanpl es were
prepared by rret hods anal ogous tﬁlig for 30 Exanple 183 Ex
Structure MWRt/ +ve;

2-{[(3R,6R)-3-(2,3-Dihydro-1 H—|nden-2—y|)-6-(2-methylpropyl)—2,5-dioxo-1 -piperazinyl]-
methyl}benzoic acid (Ex. 177) (600 mg, 1.26 mmol) was dissolved in dry
25  dichloromethane (9 ml) and triethylamine (353.4 ul, 2.53 mmol) under nitrogen. 2-(1H-
Benzotriazol-1-yl)-1,1,3,3-tetramethyluronium tetrafluoroborate (488 mg, 1.52 mmol) was
added to the mixture, which was stirred for 6 hours at room temperature before it was
split into 4 and each portion treated with an amine.
To one portion was added a 2M solution of ammonia in methanol (1 ml, 2 mmol). The
30  mixture was left to stand at room temperature over the weekend, before it was diluted
with dichloromethane (2ml) and washed with 1M hydrochloric acid (2 ml) followed by
saturated aqueous sodium bicarbonate solution (2 ml). The phases were separated
using a hydrophobic frit and the organic phase blown down under nitrogen to leave a
brown foam. The foam was purified by mass directed autoprep to afford 2-{[(3R,6R)-3-
35  (2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-2,5-dioxo-1-piperazinylJmethyl}-
benzamide (47 mg) as a white solid.
LCMS (A) Rt = 2.94 minutes; m/z [M+H]" = 420
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No min -ve 184 HN 447.6 3.05 448; 3-{[(3R 6R)-3-(2,3-dihydro-1 H HcN i
(A) 446 inden-2-yl)-6-(1-ethyl propyl)-2,5- o dioxo-1

- pi per aziwgl2posatshis} - N net h (benzam de 102 WO 2006/ 067262/GB2005/005007

PCT/ GB2005/ 005007 185 \ / ~N 503.6 3.07 504;

(3R, 6R)-3-(2, 3-di hydro-1Hinden \,~N o (A) 502

2-yl)-6-(1-ethyl propyl)-1-{[3-(4- HN.,, norpholinylcarbonyl)phenyl]- O meth
1'}-2,5-pi ¢ REREGDONS 8Tmbfgl1mwag (MMP?@S\(\@& mppeme(a fmpma4 (t 1H),

i o e e el
433 i nden- (‘Zﬂﬁ"}) %B?ime?'ﬁill" %'(B'bﬂ é - ’|§5@r azi nyl ] met hyl } -
benzoic acid 5 The foll ow ng Exanpl es were prepared from Exanpl e 186 by

et hOdSS a”ﬂ‘ué)ﬂ)%\ﬁmé @%h@?esll\gegé ‘gfézdé ﬁweﬁf@ﬁ%h@lo&&% tE%heﬁtJeQEﬁldérd%MN Rt/

tve; 34 4-{[ (3R 6R) - , 3-di hydro-1 H ~
HN A) 432 'F’F?d‘ﬁgmﬂ) 6-(1-ethYl propYl)-2 5- .,,0 ( o NH2
di oxo-1-piperazinyl]lnethyl}- henzanide 188 447 .6 3 16_448;
4-{[ (3R, 6R)ER- ( BtArctieydr o- 1H NHAN ORtA) 40a;i hlame2-yl ) - 6- (1- et hyl
propyl)-2, 5&9 HN, di oxo- 1- Pi|per azi %I m%hY] | -N- meth | benzam de 189
503.6 3.1 (SR ER=3( 2 F=drhydro-_tH— o ¢ 502
i nden- 2-yl 17@ -t hyd progyl )[4 6?:il\l-3 BN P # {E@R 6R)-3-(2,3-dihydro-1H-
{[4- (4-norphol i r@f&aN , )- |0) phenip)] netddy| } inkleb-2pylpe(2xmetiedprdpydne
I )\ 2,5-dioxo-1-piperazinylJmethyl}-
N,N-dimethylbenzamide
180 o 489.6 | 3.08 |490; | (3R,6R)-3-(2,3-dihydro-1H-inden-
N% (A) | 488 | 2-y1)-6-(2-methylpropyl)-1-{[2-(4-
AN )\ morpholinylcarbonyl)phenyljmeth
yl}-2,5-piperazinedione
181 ‘i o 4336 |3.00 434; | 2-{[(3R,6R)-3-(2,3-dihydro-1H-
o ) (A) | 432 | inden-2-yl)-6-(2-methylpropyl)-
o /k 2,5-dioxo-1-piperazinyl]methyl}-N-
methylbenzamide
Example 182

10  3-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-
piperazinyllmethyl}benzoic acid

g
HN
o)

1,1-Dimethylethyl 3-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-
1-piperazinyllmethyl}benzoate (Int. 15) (518 mg, 1.05 mmol) was dissolved in 2M
15  hydrochloric acid in ether (2 ml) and left to stand at room temperature overnight (18.25
hours). Then 4M hydrochloric acid in dioxan (1 ml) was added to the mixture, which was
left to stand a further 47 hours before more 4M hydrochloric acid in dioxan (0.4 ml) was
added. After a further 5.5 hours the mixture was evaporated under reduced pressure to
leave a foam. The foam was dissolved in 4M hydrochloric acid in dioxan (1 ml) and left to
20  stand overnight (22.33 hours) before it was evaporated under reduced pressure to leave
a gum, which was evaporated from cyclohexane and dried in vacuo to afford 3-

101



10 Exanple 190 4-{[(3 R 6R)-3-(2,3-D hydro-1 Hi nden-2-yl)-6-(1-ethyl
propyl) -2, 5-di oxo-1- pi perazinyl ] methyl }-N(2-hydroxyet hyl)benzam de 103
WO 2006/ O80460@/08CH GB2005/ 005007 H O N'-'COH N H N ~,, PCTGBR005200S®F7 ut i on
of the m xed stereoisoners of Internmediate 49 (100 ng, 0.230 mmol) and
2-am noet hanol (30 pL, 0.460 mmol) in CH2CI 2 (2 nL) were added

di i sopropyl ethylamne (90 pL, 0.506 mol),

1-(3- di met nsleerRDr, QRiHyNro3 1 Blikdehcayingi i Etiier Qsldi%lﬂ&géra&ﬁ%gﬁg%( 49

, 0.253 mml 1- hydr.ox | e hydrate (HOBT) (6 ,
g?ml ). Theb?rgg?@tal%@a%?f¥%rb °‘&ﬁ§°%i‘ﬂ5;4ﬁ@at r)c/)om tem()er at Lr e ug?i | j udged
conpl et e byCMBNB) RAF 313minsiiess Mz AT RfidSat ed about 55% conver si on;

therefore, additional 2-am noethanol (10 pL, 0.153 nmol) was added. The
reacti on ngxddpRe #83s continued to stir for an additional 4 days. LCVB

i ndi cat ed % ersion,,.The 10 r tion was, didured with Et OAc. The
resul ting ggﬁ fgazéﬁgg}éﬁﬁ‘é‘wﬁﬂ?ﬂe'ﬁiggfﬁ é?tgéfpprgﬁ}ﬁ%'g(#s'gﬁéﬁﬂm sol ution and
bri ne. Thepipetpzinlingibyibenzamidgver MySO4, filtered and concentrated to
give 80 ng of a white solid. Trude residue was purified by flash
chromat ography on silica gel [I m@ Redi Seg(r) colum, CH2Cl2 / MeOH 1%
- 1094 to give 29 ng of ’ N NH,
4-{[ (3R, 6S)-3-(2, 3-di hydro- 1H i nden- ), -ethyl propyl)-2,5-dioxo-1 15
pi perazi nyl ] met hyl }- N-(2- hydr oxyet hyl ) henpam de (trans-isoner) as an oil
and 15 ng of Exanple 190, 4-{[ (3R 6R)-37/(2, 3-di hydro-1
H i nden- 2-y| L2385 Ryih; haén-2:LdXQathy -2 5-dioxo-1-ni o
pi per azj ny t%ggﬁk% ?I\I;éﬂ%lh ﬁd%gaﬁ@/%tg%%@ggﬁzgﬁglggp 2|235 Flg)é%erfzpe?rgz;%%] oil.
PPLC () Hey bgffim & oy T M 1S5 =gy 0.8 RO e 291SPVES dn (Y 21
7.54 (d, 2wighlorpnggdhane7(91ml)(undep Aifrogen @ad (tiethylamine @662 ibAl.92, mmei) addeyl,
g- fg Ed, %Aﬂl'@r, 54gﬂﬁuté§l 2-2t)-berzdd@azof 1-yh-1H), 3, 33ef@mbthyluddiium 3tebrdfildrobsitle
T34 (m 100 iy L0 rfmbd e adil toin e, ynic e fésaﬁ%%f%&%?;%vés@emfé’f%
prepar ed fReing lefie siapdiat feom erpReraliieeEnightd i 8ga feuisy and Benispiit iglost Paked
for Exeénpl andl€bhEportBir trezted withiv Rminetve; Name No min -ve 191 o N-q 505.7
0.78 506 Hro 6ké Bortion(Rls AdutRina QWé&qt@h(o?‘a%rhUr{ié"irpmémaho mll, 2 mmol), The
2, 5- di oxo- Lo Bl RELAZ | AVl SBLA }roowrtem%lerlg’tuqeetfgly %'h%uLszbg%?e rip/wé\)sx %l?ll]teg with

dichloromethane (3ml) and washed with 1M hydrochloric acid (1 ml) followed by

saturated aqueous sodium bicarbonate solution (2 ml). The phases were separated

20 using a hydrophobic frit and the organic phase blown down under nitrogen to leave a

brown foam. The foam was purified by mass directed autoprep to afford 3-{[(3R,6R)-3-

(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyllmethyl}benzamide

as a pale brown foam (80 mg, 56%).

LCMS (A) Rt = 3.01 minutes; m/z [M+H]" = 434

25 "M NMR (CDCl3) 8 ? 8.01 (br s, 1H), 7.74 (m, 2H), 7.41 (m, 2H), 7.18 (m, 4H), 6.44 (br s,
2H), 5.35 (d, 1H), 4.10 (m, 2H), 3.93 (d, 1H), 3.14 (m, 3H), 2.88 (m, 2H), 1.73 (m, 1H),
1.66 (m, 1H), 1.58 (m, 2H), 1.31 (m, 1H), 0.92 (t, 3H), 0.87 (t, 3H).

s,

The following Examples were prepared by methods analogous to that described for
30 Example 183

Ex | Structure Mw Rt/ +ve; | Name

No min | -ve

184 Cb (ii we | 447.6 |3.05 |448; | 3-{(3R.,6R)-3-(2,3-dihydro-1H-

Ny mj“@/% (A) | 446 | inden-2-yl)-6-(1-ethylpropyl)-2,5-

)ﬁ dioxo-1-piperazinyllmethyl}-N-
methylbenzamide
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eth | benzam de 104 WO 2006/ 067462 PCT/ GB2005/ 005007 192 o Nom . 518.7
0.67 519 4-{[(3R 6R)-3-(2,3-di hydro-1 HB inden-2- 1 6-1 -eth |l rol OY
)- (Y p WU 2pe6/@782di oxo- 1- pi perazinyl ] nethyl}- ' HNJI, PCF/GB2005/005007
N-[2-(di methyl ami no)ethyl]-N- o nmet hyl benzamde - N-"0H 491.6 0.72 492
4-{[ (3R 6R)-3-(2,3-dihydro-1H _ i (B) inden-2-yl)-6-(1-ethyl propyl)- 193 AN
2, 5-di oxo- 1- pi perazi nyl Jmethyl }- HN N-(2-hydroxyethyl)-N o nmeth | benzam de

Exanpl e 19 6R) -3-(2, r
H i ggen- 2- 3‘1#’3 % %( )}? r%%;é) 2)3 r az @ﬁ ) ¢ (,SC;’%GR{:P (2 3-dihydro-1H-inden-
(s

phenyl } metlhyl ) { 6- apy! )-2 rat-GrhethmiprepyRt (& (4N ',
5 O To a|solution m><ed stere0| s mer s | oforpimdlieylicedbonyliphedyl]-110 Ny,

0.262 nmmol}) in| CH2CP2/(2.3 niL) werle added di i wﬁﬂpybeﬁ,gyggmme(% pL.,
0. 314 nmol ), IT- et ny| piperizine (32 pL, 0.288 nmol ) and
O (7-azabenzotriazol-1-yl)-N,N,N , N - tetranethyl uronium

hexaf | uor ophoiHeMing ExREPI) wasiaepated fomsinermediale 54by amethod analogaus ta0 r oom

t enper at ur thaf descBbdwior ExamplyB 82ndi cat ed conpl et e conversion. The reaction
was diluted with EtOAc and washed with a saturated aqueous NaHCG3 sol ution

and bri ne. The orgawics werer d i VO SO, fittered—and—concentrated
to give 18 1'#’19 6&3 whi t&‘ggri:(é.ﬁ%lil'1é§§$d%k[(ggﬁh§'(%ésd"ﬂwﬁ?“ﬂHed Hy
fl ash chr ot ograph'i?' r}\\ Ptia gel [(ASCO 433 g iRgeh- SQ'D(G’-M—ethylpmpyl)-Ql'@CI 2/

MeOH 1% - [10%|to giVve/53 fig [of (3R, 6S) - B- (2, 3-didwo>-4li Friylime
H i nden-2-yl)-[L- ({4 [ (4- rrethyl-l p| peraz nyl)c re%nr\ééﬁmenyl}rrethyl) 6-/( 2
nmet hyl pr opyt)=2,5=ptpetraziredione{trans—+Ssorerr—as a wha-te—powder—and-'41

ng of SExanple 193, (3R 6R)-3-(2,3-dihydro-1
H- i nden- 2-Tig followifig Eixarhples tWeye pleparguefraa Exgiinple 186 by methods analogous to that

car bonyl ] p&@@uﬂ,(}m]‘, Eyé,)] @-1(33 rret hyI propyl ) -2, 5- pi perazi nedi one (cis-isoner)
as a white powd ?—| = 0.62 mnutes mz [ MtH + = 503 1H NWR

(C[x:|3)b7/1r\{r~l ')u\ 7’.2’){r~l ’)I-l\ 7. Q_7_1l:(m 4H) . 5. 36 (d,_1H),
4.H§)7 (dd. (Epc Hzigrgcgazgd 1 HMVe. 1R m | 3v; BName(br s, 2H). 3.12 (n
3H, 2. NB - min -ve
187 % KE 433.6 [ 2.98 |434; | 4-{[(3R,6R)-3-(2,3-dihydro-1H-
o m)“@\fo (A) | 432 | inden-2-yl)-6-(1-ethylpropyl)-2,5-
0 )\ NH, dioxo-1-piperazinyljmethyl}-
benzamide
188 C@ (ﬁ 447.6 | 3.16 | 448; | 4-{[(3R,6R)-3-(2,3-dihydro-1H-
o ”ff@\fo (A) | 492 |inden-2-yl)-6-(1-ethylpropyl)-2,5-
o )\ AN dioxo-1-piperazinyllmethyl}-N-
methylbenzamide
189 Cb Kﬁ 503.6 | 3.1 504; | (3R,6R)-3-(2,3-dihydro-1H-
il ‘rHN/\QYO (A) 502 inden-2-yl)-6-(1-ethylpropyl)-1-
o )\ [Nj {[4-(4-morpholinylcarbonyl)-
phenylmethyl}-2,5-piperazine-
dione

10  Example 190
4-{[(3R,6R)-3-(2,3-Dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1~
piperazinyl]Jmethyl}-N~(2-hydroxyethyl)benzamide
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O(m 4H, 2.36 (s, 3H, 1.97 (m 1 H, 1.83 (m 1 H, 1.66 (m 1 H),

7 (t, 6H). 25 Exanple 195 105 WD 2006/ 067462 PCT/ GB2005/ 005007

[ (3R, ORP-2806(@B742di hydro-1 H i nden-2-yl)-6-(1-ethyl propydB20@s/®sa@i7oxo- 1-
erazinyl ] met hyl }-N-{1-[ 2- (net hyl oxy) et hyl ]| 4-piperidinyl}benzam de O O
COHN O To a stirred solution of

[ (3R 6R)-3-(2, 3-di hydro-1Hinden-2-yl)-6-(1-ethyl propyl)-2,5- 5

x0- 1- pi perazi nyl ] met hyl } - N- 4- pi peri di Byl lR}enzam de (Exanple 83) (101 ny,
2 mmol) in anhydrous di nethyl formani de & nJ ems added potassium
carbonate (27 ng, 0.2 nmmol) and 2- brormelrrethyl ether (20.2 uL, 0.21

2.3
0.9
2-{
prp
N

2-{
dio
0.

nmml ). The reaction was stirred=£or 20 s. Further potassium carbonate
(13.5 ng, 0.1 nmmol) and 2-bronmg metdny ether (15 uL, 0.16 nmmol) were

added and the reaction was stirres _figr hours before 10 nore

2- br onoet hyl met hyl et her (15 uL, O0.16 f") was added. Then the reaction was
stirred at roomtenperature over theH ® 71 hours) before further

2- bronoet hyl - net hyl ether (15 uL, 0.16 was added. Then the reaction

was stirred for 25.5 hours before further potassium carbonate (16 ng, 0.11
mol ) and To brsohubien [of theembxptl stdreeisomarns aflintegneadiatardd! (1 00eng CaRfferimoncarche

reaction v@smiidetiapdl (30ruL168.480wirfol) THEHI@AR MD)wdile dddst WiSophesylétByiamineoned
oty ey oS R Tl "L SRR OKER SN S ATTA HR SRl
bhasbs SvorELLAHE 39 b O TN, Bi9h T Y PRO REOE SR B IHORAHP B ase
was evapor@04el mmdBr Theueeadiopr ebdurcewhs girmed ai paine tempagpturs olintd. juddes

ig: L ?m in \Aggso*hﬁmétle té waneﬂ 1% l@éﬂgﬁrm%g{;glgafé@%do?@l@@% em\glrs?éhfﬁé@gef&eE

[o) ami t an , m as add I I

St e e e e
acet atl®) . rebeticvowasdilwas wHhUEERoM The B8éulting 1400 %oa obasewbsizd with aodatentedA
(sol vent A ueguf:l%h‘-l@(‘%tsf&wu@ma% Tbﬁ'lﬂe ety lorgridsatdie oRBA o9& MG, Rilteretd

gt ??ng %%onge%/tﬁat ggq at gr%) Tﬂ-?frﬁj(‘é’ lt% 3 gh frudfsreétdllﬂﬁlwas purified by flash
propyl) -2, @'Lr@metographwpeaﬂmgmlﬁﬁ& HWS‘ZENISPD colymint GGk Ve Oy 1 %o--41¢kper i d
inyl} benz@ngivie2asng ol IR 68)-842,668nyaEo-180Aen-2-LFER1 etylRopy)-2,56fi0X5- DUt es;

?{)f ,EMHSH] l_@perg.% }sl]rh%t -N(%M%Xl)gé ZQR d(’traibs nle?n% é tHIl j?g g_'tf7 38
5.11 (d, 15%@Mplg. 4 0y A-IEBRER)-3-(3.3-dity: r%“F'l) deﬁ‘%ﬁ Bd-eth '25
1H . 3.52 mlperazhiyllmélhﬁBN((Q h)@rd)xyemylluer(zaqnl@H):l,s igorear) esr;an:em) 2 81 (m 1H)
2.59 (t, %Lc%sﬁﬁtimﬂ%hihuteg B (2 7e 1. 77 -1.53 (m 6H), 1.35 (m 1H),
0.96 (t, 3ih it 7.78Ya 288, 89 (d. 2H), 7.30 - 7.15 (m, 2H), 7.05 (t, 1H), 5.67 (br s,
20 1H), 5.33 (d, 1H), 4.07 (m, 2H), 3.89 (d, 1H), 3.82 (t, 2H), 3.62 (m, 2H), 3.15 (m, 3H), 3.0
— 2.75 (m, 2H), 2.54 (br s, 2H), 1.80 — 1.50 (m, 4H), 1.34 (m, 1H), 0.95 (t, 3H), 0.88 (t,
3H).

The following Examples were prepared from Intermediate 49 by methods analogous to
25  that described for Example 190

Ex | Structure MW | Rt/ +ve; | Name
No min -ve
191 o r'uv\? 505.7 | 0.78 | 506 4-{[(3R,6R)-3-(2,3-dihydro-1H-
@5 (B) inden-2-yl)-6-(1-ethylpropyl)-
2,5-dioxo-1-piperazinyllmethyl}-
(\ N-methyl-N-[2-(methyloxy)-
ethyllbenzamide
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WO 2006/ 067462 PCT/ GB2005/ 005007 Exanpl e 196

(3R 6R) - 1-{[ 2, 4- Bi s(hydr oxynet hyl) phenyl ] met hyl } - 3- (2, 3- di hydro-1

H i nden- 2w9l2pedde7462- et hyl propyl) -2, 5- pi per azi nedi one HECTIGH2063/0856@0H H N _
vy, O 5 [4-(Am nonet hyl ) benzene-1, 3-di yl ] di net hanol (2.22 g, 13.3 nmol)
and (2R)-2, 3-di hydro- 1

H-inden-2-yl ({[ (1, 1-di net hyl et hyl ) oxy] carbonyl } am no) et hanoi ¢ _acid (3.87 g,
13. 3 mmol ) 4ggef e di ssgljed ) ni Spefly gy Namqh. PaliiRubapa.difurddsa. | 13 3

mmol ) were added into elsolution., The|resul red at

room t enpg %hdi mnutes. THEA 4dchlorp gﬁgfﬁ?rwkééﬁ Q\AE’B‘PVE)TL 44 g,

13.3 mmol ) hd the fesul tling 10 nixt digxo- plperaziny methydm
t enper at ur The sol vent| was 1 enovefNip- (M&M@Iamlﬁbﬁtﬂyﬂsﬂ_due was
redi ssol vg 20 mLo I‘q/i\or ofo m and cool ed to Dﬁeth-ﬂb%nﬁ%ﬁiesm ut| on Wwas

t hen treat 4w ﬂu ——dioxang—Therestl Xture—wa frer—war med
up to roc er at uPeand: st HP16d Gler night . ﬁ&%@ﬁ)’érﬁz %Byqr%éﬁ’ r enoved
and redisgol ve |n 1 mL chlorof gr@) The sol pindem-2whs6-{ frethyhespybd wit h 30

mL sat urat eﬁms |carb3nate. The aqueouso slibid-PRipsRirfieafhed W th
2 x 30 nL |chlofo

N he ofrbi ned or gani cs we ri,ed o magnesi-um
sul fate and co . The resulfting |residy 'é& e df%&?%i'ﬁ) ed in 30 nL

chl orof orn s treateld with 1.5 hinethyihenzamiglei d and stirred
at roomterrper ature overnight. The solution was then concentrated. The
resi due gd via silica gel chromatography eI uti ng with 50 20 100%
et hyl eta n hexanes to give (3R, 6 d_rox nmet hyl ) phenyl ]
et byl 1 5- QR BRI DU PrHARSena2)  bd-rhethy - T-pioorbeinylarbonyil
propyl) - 2, ghenytemethySelRemethylpropykr2,5-pipt§aziredionef f - whit e solid. LCVS (B)
Rt = 0.71 mnutes; mz [MH + = 451 1H NWR ( t3) b 7.39 (s, 1H),
7.16-7.27 (m 5H), 7.02 (s, 1H), 5.45 (d,oUN, '4.69 (d, 25 1 H), 4.66 (s,
2H), 4.57 (d, 1 H), 4.10 (d, 1 H), 3.94-4.05 (m 2H), 3.09-3.14 (m 2H),
2.87- 2.89 (m 1H), 2.77-2.80 (m_1H), 2. (bs, 3H), 1.70-1.80 (m 1H),
1.51-1.68 (m 3H), 1.20-1.30 ( H, ,0s88-0.90 (m 6H). 30 35 107 WD

2006/ 067462 PCT/ GB2005/ 005007 ;iw ((3R 6R)-3-(2, 3-Di hydro-1
H i nden-2-yl)-6-(1- ethylpropyl) 1-{ 2" xymet hyl ) - 4-
(met hyl t hi 0) phenyl] met hyl }- 2, 5- pi perWe' es o

5 (0]

To a solution of the mixed stereoisomers of Intermediate 50 (110 mg, 0.262 mmol) in
CH,Cl, (2.3 mL) were added diisopropylethylamine (65 puL, 0.314 mmol), 1-
methylpiperizine (32 pL, 0.288 mmol) and O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-
tetramethyluronium hexafluorophosphate (HATU) (119 mg, 0.314 mmol). After stirring at

10  room temperature for 2 hours, LCMS indicated complete conversion. The reaction was
diluted with EtOAc and washed with a saturated aqueous NaHCO; solution and brine.
The organics were dried over MgSO,, filtered and concentrated to give 180 mg of an off-
white solid. The crude residue was purified by flash chromatography on silica gel [ISCO,
4 g RediSep® column, CH,Cl, / MeOH 1% - 10%] to give 53 mg of (3R,6S)-3-(2,3-

15  dihydro-1H-inden-2-yI)-1-({4-[(4-methyl-1-piperazinyl)carbonyl]phenyl}methyl)-6-(2-
methylpropyl)-2,5-piperazinedione (trans-isomer) as a white powder and 41 mg of
Example 193, (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-({4-[(4-methyl-1-piperazinyl)-
carbonyl]phenyl}methyl)-6-(2-methylpropyl)-2,5-piperazinedione (cis-isomer) as a white
powder.

20 HPLC (B) Rt = 0.62 minutes; m/z [M+H]" = 503
1H NMR (CDCI3) & 7.40 (d, 2H), 7.32 (d, 2H), 7.28 — 7.15 (m, 4H), 5.36 (d, 1H), 4.07
(dd, 1H), 3.94 (d, 1H), 3.81 (m, 3H), 3.47 (br s, 2H), 3.12 (m, 3H), 2.86 (m, 2H), 2.60 —
2.30 (m, 4H), 2.36 (s, 3H), 1.97 (m, 1H), 1.83 (m, 1H), 1.66 (m, 1H), 0.97 (t, 6H).

25 Example 195
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OH HN~,,, OS5 (2R -2,3-D hydro-1

H i nden-2-yl ({[ (1, 1- di net hyl et hyl ) oxy] car bonyl } am no) et hanoi ¢ acid (0.80
g, 2.73 mwol2po6/de246am nomet hyl ) - 5- (et hyl t hi o) phenyl ] meChaBR2DON@5®O g,
2.73 mol) and 2-ethyl butanal (0.36 nL, 2.73 mml) were dissolved in 10 nL
met hanol . The resulting solution was stirred at roomtenperature for 30

m nutes. Then 4-chlorophenyl isocyanide (0.30 g, 2.73 mml) was added and

the resul tj. ﬂ% v)te r(fzs Blf’ﬂ-ﬁmeﬁh P'Z%ije%)tﬂ?w groﬁ?ﬁyqr ni ght. The
e

| t
:IO| :/gg g\gﬁ’s'EWPSWH C{grf&f(m?ghwf’s %I]M%B% (ﬁﬁdgwlg’r%‘:@m %\él ?nl Sﬁgxanes

to give 1,1- dlrrethylethyl [(1 R) 2- (1 P
et hyl butyl){][ 2- (hydroxyneth ( th | t |

hydro-1 H i nden-2-yl)-2- ox
solid. This material (0.86 g, MI? ) wastreated wth 4 M
hydr ochl ori de i n di oxane sol ution ( , 2.48 mml) at roomtenperature
for 2 hours, then was placed in -20 C freezer for 72 hours. After warm ng
lrJ gdt gsr fo 21* %r@weat 4| &ion0bf 2- {RQRF@R) 3t(@% &Ry HeH-wasn-LhBs- (ﬁ?‘lﬁYl@ﬁbp@D@ 5-

i %
sat ur ated %’6’6 BRGEZPXEWS{?X[}Q\I—?I@ peg@ Wﬁﬁ%ﬁgelﬁ%r&ﬂase t(J\l/\(/§a1r egsg&fﬁﬁ" @d
The aqueouR asbydrevs dimethviigsmamidened ad) wes rpdded pP?Sﬁ'H”b RAGPBAEr (4 MBel-2
conbi ned anganiand eomodthyirethylether (@R es) 0.21 suhbit Ehearehciomwes tstimee dor The
resul ting ioeﬁ%&i‘g »fnﬁ%ﬁ%f gﬁlg G Vfbdrbte D138 maC BHORAGM Mo Ifomokiiyiirehyras

e

or ophenyl ) am no] car bonyl } 2-
p nyl ] met hyl } am no)-1-(2, 3
2807, 67% as a white

treated with acet|.c t .room

t enper at urgNgd s%?fﬁﬁdﬂﬁd \aﬁﬁg ?%E@?Ch%lyéﬁts?g?%éor ir%goprég?eé%rg was
t hen rédi srsmevédrqmoﬁﬂwlmtthﬁlﬁﬂw (3% et apd6anmoliascaddgidt Ahes the repstion atesd

sodi um 25 diieard066h dempbratirebver i @EgIMAC7 P MasRs) Waford finiter @4Brombagybsi um
sulfate andg glg{ﬁ%?pfsnﬂ_t e iy, Mﬁerpm@r&agn & iR 31 24,6706
chr omat ogra e;lce at %xanes gn Ye?her
(3R, 6R) - 3-Refors.-fyrthgrapQiassiym F@hpnsat ey(1)6 1 mmol) and romoethylme y
et hyl pr op;(h’,éu].— {)[16 rmpkl meecg iadtiény aihd dheg mat:lwi whs eljmpdrbfoy 11BriwwursTheresctignper az
' nedi ('\1/?"?“ S_rﬁ l(éh?e %a&%é}tltléﬁedirbéM)éér? cﬁéﬂldrgme%né (D) afd 5sat&aﬁa91 B HetURS ;
7. 13[ 7.17 ¥ O%'HS“ Cr!%"r ﬁip%‘eﬁg %%e ex%iég%@tﬁ d'érﬂé’mﬁ%}@e (413
(m 1H), 3nboTheiphasey weze goparated ysing aihydrophalic fitgihg ﬁ?mblzﬁsi organigyphase 3H) |
1.72-1.82 wam e\inbratéd ﬁﬁﬁﬁe‘t réducethpré&ddure tb.g\@ 4 pale ofangelddjid. Dh@ébll@tln a&lﬂ)all
R e i A L
o o L 43RBT e ¢ e L

foam, which was loaded onto a 12g flash silica chromatography column (pre-eluted with

0.4% triethylamine in ethyl acetate). The column was eluted with 0% to 100% solvent B

in solvent A (solvent A = 0.4% triethylamine in ethyl acetate, and solvent B = 20%

ethanol in ethyl acetate) to afford 2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-

25  ethylpropyl)-2,5-dioxo-1-piperazinyljmethyl}-N-{1-[2-(methyloxy)ethyl]-4-piperidinyl}-

benzamide as a white solid (68 mg, 60%).

LCMS (A) Rt = 2.64 minutes; m/z [M+H]" = 575

'"H NMR (CDCl5) & 7.54 (br d, 1H), 7.43 (br d, 1H), 7.38 (br t, 1H), 7.30 (br t, 1H), 7.24

(m, 2H), 7.17 (m, 3H), 6.78 (d, 1H), 5.11 (d, 1H), 4.43 (d, 1H), 4.12 (d, 1H), 4.03 (dd,

30 1H), 3.98 (m, 1H), 3.52 (t, 2H), 3.36 (s, 3H), 3.11 (m, 3H), 2.92 (m, 3H), 2.81 (m, 1H),
2.59 (t, 2H), 2.23 (m, 2H), 2.05 (m, 2H), 1.77 -1.563 (m, 6H), 1.35 (m, 1H), 0.96 (t, 3H),
0.90 (i, 3H).
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O HNND OOS5 4-{[(3R 6R)-3-(2,3-D hydro-1 Hinden-2-yl)-6-(1-ethyl
propyl) -2, 5-di oxo- 1- pi perazi nyl]- nethyl}-1, 3-benzenedi carboxylic acid
(I'nt. 52)wW02000my7460. 105 mol ), HATU (99.4 ng, 0.262 nmelCx/Gardopwseool i di ne
(17.9 nmg, 0.251 nmol) were dissolved in 1 nL dichloronethane.

di i sopropyl ethylam ne (54.1 ng, 0.418 mmol ) was then added. The resulting
solution was stirred at RT for one hour. The crude reaction m xture was
then 10 p Hp géa G lson HPLC eluting with 0.1 %trifluoroacetic acid in

AR A 7 EET L S By e A oo

with 5 nl ($-ethylptopyl)sGipiperbzivedioveat e, dried over MySO4 and concentr at ed
to give (3R 6R)-1-{[2, 4-bis(1-pyrrolidinyic
car bonyl ) phenyl ] met hyl }-3-(2, 3-di hydro-1 H
ropyl)-2,5 15 pi perazi nedi one (30 ng, 49%
0.77 mnutes; mz [MH + = 585.4 _J1H NWR { C
1H, 7.29 (d, 1H, 7.19 (m 2H), /( , on2-06 (d, 1 H, 4.24 (d, 1
H, 3.99 (s, 1 H, 3.97 (d, 1 H), gt H) 3.36-3.41 (m 4H),

3.06-3.27 (m 4H), 1.80-2.00 (m 8Hj,HLl L. 70 (m 4H), 1.20-1.30 (m 2H),
0.80-0.90 20 (m 6H). The foll ow ng Examnpl as re prepared by nethods
anal ogous to that described for Exanple 199 Ex Structure MM Rt/ +ve Nane

vor phoBi nATBRADRERATE b iarros(52 & fi-f ol ind G Ao
2-Y1) - 6- ( ﬂH-mﬁhly-lZ xb(r{[()bVﬂ)methﬂetb]ymmqadmny&anméethmc aciq|(3.832, 138. mmoh33
4r g [( |3)R ga)e'r&d(s%o@idhmyghﬂ_ rhetflaholl ANEth Bhtanadﬁrqszg yi313 fnidly wefeyddded into
Eenggnedl gg‘? lg’gyg!r)nr?dce)rh]e @58&@%3%%?% %t‘ E&#@g@%ﬁ%@g§¥%w§g@%&03%
593 4- {[ ( IRepR}-chlopapheny; ispeianideH(b g H I B)MiNAU e 63'1‘119&
pr opyl1p- 2,rbixture diaesbirrdd apiopar tamipedtinedohi hpur\, The @l\mntwas wﬁc‘cgdyletvaqu N, M
N HNJ. .., THdl rBH0Y Wwad, rédiBESMENA-20 mL chloroform and cooled to 0°C. The cold solution
was then treated with 4M HCI in dioxane. The resulting mixture was then warmed up to
room temperature and stirred overnight. The solvent was then removed and redissolved
in 150 mL chloroform. The solution was then washed with 30 mL saturated sodium
15 Dbicarbonate. The aqueous solution was extracted with 2 x 30 mL chloroform. The
combined organics were dried over magnesium sulfate and concentrated. The resulting
residue was redissolved in 30 mL chloroform. The solution was treated with 1.5 mL
acetic acid and stirred at room temperature overnight. The solution was then
concentrated. The residue was purified via silica gel chromatography eluting with 50-
20 100% ethyl acetate in hexanes to give (3R,6R)-1-{[2,4-bis(hydroxymethyl)phenyl]
methyl}-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-piperazinedione  (1.05 g,
17%) as an off-white solid.
LCMS (B) Rt = 0.71 minutes; m/z [M+H]" = 451
'H NMR (CDCls) § 7.39 (s, 1H), 7.16-7.27 (m, 5H), 7.02 (s, 1H), 5.45 (d, 1H), 4.69 (d,
25  1H), 4.66 (s, 2H), 4.57 (d, 1H), 4.10 (d, 1H), 3.94-4.05 (m, 2H), 3.09-3.14 (m, 2H), 2.87-
2.89 (m, 1H), 2.77-2.80 (m, 1H), 2.30 (bs, 3H), 1.70-1.80 (m, 1H), 1.51-1.68 (m, 3H),
1.20-1.30 (m, 1H), 0.80-0.90 (m, 6H).

nden-2-yl)-6-(1 -ethyl p
a white solid. LCWVs (B) Rt
b 7.49 (d, 1H), 7.47 (s,

Z

30

35

107



Il di carboxam de 203 NMe2 646.9 0.58 647 4-{[ (3R, 6R)-3-(2,3-di hydro-1 Ho
"~ JNMez (B) inden-2-yl)-6-(1l-ethyl propyl)-2,5- i N dioxo-1

- pi per aziwgl2posatshask} - N, M 03 AN O bi s[ 2- (di net hyl am no) eCmydH2008/d0500FNY

di ret hyl -1 3-benzene di carboxam de 204 MeO Qwe 620.8 0.75 621

4-{[ (3R 6R)-3-(2,3-dihydro-1 H- N (B) inden-2-yl)-6-(1-ethyl propyl)-2,5-
di oxo- 1-pi perazinyl]methyl }-N, M H di net hyl -N, M bi s[ 2- (et hyl oxy)- O
ethyl]-1, gngydi car boxam de 641.9 0.57 643

(3R 6R) - 1- (4- 1- 2

pi per azi ny( R&R)s gr@r ?)‘Hga‘;ﬂ wf#é't'de'? 9")’3)% “h%"??%o@g) - fygramethylidsn. - N
yl)-6- (1 e(mejhylthlomhe)*lyunﬁﬂwlb&ﬁdﬂa&ﬂaﬁmdm Exanpl e 206 (3R, 6R)-3-(2, 3-Di
hydro-1 Hinden-2-yl)-6-(1-ethyl propyl)-1>§[ 2- (hydroxynet hyl) - 4-

(et hyl sul fonyl ) phenyl ] met hyl }-2, 5- pi perazi pgdione OH O H\MJ-,,,, SO2Me

5 (0~ ((3R 6R)-3-(2,3-Di hydro-1

H i nden- 2-yl)-6-(1-ethyl propyl) - (th t hyl)-4-

(et hyl t hi o) phenyl ] et hyI}-2,5- ngdi one g Exanpl e 197) (167 ng, 0.36
mmol) was treated with 30% hydr oge p ofyde (0.16 nL, 1.44 mml) and 1 nL
acetic acid at 80C for 6 hours. The $iNy ﬂI(v\aS then renoved. The crude

material was purified via 10 conbiflash giliica gel colum eluting with 0-5%
Met hanol in dichloronethane to give (3R'6R)-3-(2,3-dihydro-1

H-i nden- 2-(2R)-28-DihyérobyH- Dfd@mﬂ-))l({m [ {dinéthyiethgRonyidanydnytidmino)ethanoic  acid
(et hyl su (Q%y hbggfg dg iRl P AEInDRAbS ijﬁ]@ne%ﬁa%o@ @92 7@@) )
8.08 (s, rpﬁnol) zllb al( -/mI( mjnol)?Narg iii)'n @n}zm {Ell‘ang CRSe
5.28 (d, 1resgltlngasd8thrd\das atm)red t @Qm(fémpﬁra’ﬂ)re far QQW(iwteq Hpen 4- Obt‘yrqnilenll H)
3. 26- 3. 33 ikdByanidbl0.30 H1O. 78RO Hi0tHed RS ThEF2AinG ANRINY was stirfed &t rodmH) |
3 10 e tgﬁﬁlpﬁr%t ’0\% t(dQBﬁ?s@v& tzzvgg ré gvedl H_'X/acJo S%hﬁanﬂesﬁdu@waslthféﬁ (m
purified V|a isco silica gel chromatog aphy eluting with 10-100% dichloromethane in
hexanes to give 1,1-dimethylethyl [(1R)-2-((1-{[(4-chlorophenyl)amino]carbonyl}-2-
ethylbutyl){[2-(hydroxymethyl)-4-(methylthio)phenyl]methyl}amino)-1-(2,3-dihydro-1H-
inden-2-yl)-2-oxoethyljcarbamate (1.26 g, 67%) as a white solid. This material (0.86 g,
15  1.24 mmol) was treated with 4 M hydrochloride in dioxane solution (12.4 mL, 2.48 mmol)
at room temperature for 2 hours, then was placed in -20 °C freezer for 72 hours. After
warming up to room temperature for 2 hours, the solvent was then removed and
redissolved in 15 mL chloroform. The solution was then stirred with 10 mL saturated
sodium bicarbonate for 20 minutes. The phases were seperated. The aqueous solution
20 was extracted with 2 x 15 mL chloroform. The combined organics were dried over
magnesium sulfate and concentrated. The resulting residue was redissolved in 15 mL
chloroform. The solution was treated with 0.75 mL 20% v/v acetic acid in dioxane and
stirred at room temperature overnight. The solution was then concentrated. The residue
was then redissolved in 50 mL ethyl acetate and washed with 15 mL saturated sodium
25  Dbicarbonate solution. The organic phase was drive over magnesium sulfate and
concentrated. The residue was purified via isco silica gel chromatography eluting with
30-70% ethyl acetate in hexanes to give (3R,6R)-3~(2,3-dihydro-1H-inden-2-yl)-6-(1-
ethylpropyl)-1-{[2-(hydroxymethyl)-4-(methylthio)phenyllmethyl}-2,5-piperazinedione
(0.17 g, 30%) as an white solid.
30 LCMS (D) Rt = 2.89 minutes; m/z [M+H]" = 467
'H NMR (CDClg) & 7.36 (s, 1H), 7.20-7.35 (m, 3H), 7.13-7.17 (m, 3H), 5.25 (d, 1H), 4.61
(dd, 2H), 4.36 (d, 1H), 4.11-4.13 (m, 1H), 3.92 (d, 1H), 3.09-3.11 (m, 3H), 2.88-2.91 (m,
2H), 2.50 (s, 3H), 1.72-1.82 (m, 1H), 1.60-1.65 (m, 3H), 1.20-1.35 (m, 1H), 0.92 (t, 3H),
0.89 (t, 3H).
35
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Exanpl e 208 5 (3R 6R)-3-(2, 3-Di hydro-1Hi nden-2-yl)-6-(1-ethyl
propyl)-1-{[4- (met hyl sul fonyl)-2-(1-

pyrrol i diwgleevdsomyl ) phenyl ] met hyl } - 2, 5- pi per azi nedi one PCOAK2063/M500AN~, ~ " |
S&2Me O 2-{[(3R 6R)-3-(2,3-Di hydro-1 Hinden-2-yl)-6-(1-ethyl

propyl) -2, 5-di oxo- 1- pi perazi nyl]- nethyl}-5-(nmethyl sul fonyl)benzoic acid
(I'nt. 53) (50rrg 0097 nmml ), HATU (48.0 ng, 10 0.126 mmol) and
pyrroI|d| 0.194 mmol) were dissolved in 1 nL acetonltrlle

R O e

noni t or ed Zayl)-ﬁaﬂ/&thwrzmpw)u%lé plp@raémdwnen xture was then purified via G | son

HPLC eluting with 0.1 %trifly oacetlc acid acetonitrile / water. The
product containing fractions corg)i ne @<ahb

5 concentrated. The residue
was redissolved in 20 nL ethy tatle, washed with 5 nL saturated sodium
bi carbonate, dried over MySO4 and Cynhcent}

d tp}i ve (3R 6R)-3-

(2, 3-di hydro-1 HN__ ., y
Hinden-2-yl)-6-(1-ethyl propyl)-1-{] thyl sfl fonyl)-2-(1-pyrrolidinyl-
carbonyl)phenyl]rret hyl } - 2, 5- pi per azi nedl ne (8”8 ng, 16% as a white solid.

LCMS 7 94 (d,
c3FP R, 3@2@% ro-%&n&%klgg-@(%%@l&%p @M?o%ocﬁl@p%} éﬂwyﬁ (
74

(0 11, ’ﬁe%'}@o? ofipgedipn iy a Pyl e 4o8 ng‘riﬁg’zm
3.25-3.31 0.268 mmgl), aed 1ovrlidipe 7.9 Hng, .85 (@mOQH)NerQ @gsagivesl3 in
2. 70- 2. 80 ditRlordmidlhand. Wiisdprdpylethymantid (5411 g, 0.418 rimol)2tds thin 2@déd 40rhem
2H), 0.97 r(a ult| lufd g\gaéglrr tR'? %‘ﬁe F‘l&lrl Wer@ugé(?ég&ﬁﬁ miale Wé@f}%rned by

% ool o

(r)re gggd% gnp?‘ﬁ'?g‘éi'a( ﬁoeﬂzﬁﬂ%? yiing mﬂp, _E[Iup[o e i ace¥onltHa Tovansr. e

i nden- 2- ylpro@udt 1G<mtallylh9rfmqnbms 1werHNCf&$®nM3 a[r[d40(3mmn|brgateglu| Oy Irgsigue quas
5862?82'72%@8@%_ el gﬁ@@‘%ﬂ%gih gﬁ&etaié WasﬁeNcﬁwﬁthEﬁﬂLstt&l@tégﬁgocﬂiM Brbonate,
R R et Lt .
sozhe {[ 2- c[a(rbmyapwyl]memyﬂ&@z?r fipygro- %WBSH r&1 Pé%r%o onyi )
phenylijsmet giydrhzidedions (30rrag,i4986) ati awbit@4ddlidOZMe ¢ 583 8 0.76 584

2-{[ (3R 6R)crs(B) Rt domrdnfudelt m/z [M+H]" = 585.4
"H NMR (CDCls) 8 7.49 (d, 1H), 7.47 (s, 1H), 7.29 (d, 1H), 7.19 (m, 2H), 7.14 (m, 2H),
5.06 (d, 1H), 4.24 (d, 1H), 3.99 (s, 1H), 3.97 (d, 1H), 3.59 (t, 4H), 3.36-3.41 (m, 4H),
3.06-3.27 (M, 4H), 1.80-2.00 (m, 8H), 1.48-1.70 (m, 4H), 1.20-1.30 (m, 2H), 0.80-0.90
20 (m, 6H).

The following Examples were prepared by methods analogous to that described for

Example 199
Ex | Structure Mwt Rt/ | +ve | Name
No min
200 o O 616.8 | 0.72 | 617 | (3R,6R)-1-{[2,4-bis(4-
(\/? (B) morpholinylcarbonyl)phenyl]-
N methyl}-3-(2,3-dihydro-1H-inden-
©:>H(j\j“ ° 2.y1)-6-(1-ethylpropyl)-2,5-
o K\ piperazinedione
201 ot 532.7 | 0.73 | 533 | 4-{[(3R,6R)-3~(2,3-dihydro-1H-
I (B) inden-2-yl)-6-(1-ethylpropyl)-2,5-
©E>KEN I dioxo-1-piperazinyl]methyl}-
HNY‘(\ N,N,N',N'-tetramethyl-1,3-
° benzenedicarboxamide
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N (B) inden-2-yl)-6-(1-ethyl propyl)-2,5- CON
di oxo- 1-pi perazinyl ] nmethyl}-N- H\M f nmethyl-N-[2-(nethyl oxy)ethyl]-5- (neth
| sul fon Iwbenwasrge 211 ZMe |' 583.8 0.76 584 2-{[ (3R 6RCT&AK280530600nydr o- 1
H N (B) inden-2-yl)-6-(1-ethyl propyl)-2,5- 1 ---.~N
di oxo- 1- pi perazinyl ] methyl}-N H\y..,,,C rrethyl-l\l-(l-rrethyl- - fl pipe ridin
| benzam de OZMe NEt2 212 624.8 0.67 625 N-[2 (di et hyl am no) ethyl]-2- CO
(B) {[ (3R -3-(2,3-diffiydro-1 2 1_ 1)42,5 o
C di oxo- | -g)larh)er azinyl ] et hyI} I‘légrzrj[\lr @%661 % ﬂ[(b@% 5?83% L Wo% Z\e
213 648.9 |0. 68649 (3R, R) , 3-di nﬁ Vol it V1)1 iy lpropy
i nden- 2-yl|) - 6- (1- et hyl - HN- |1 ool[ (4 (d@@hwganarzmwrmthzl}{l\[l(\l%)-z 0
(1- pyrroli|di nyl m){j -8 pyrrcl i di nyl ] car bonyljqubeparokyahyl)-N,N'-
d

hyl ] -2, 5- pi pera The fqll ow ng Exanpl e m@,ﬁg by met hods
anal ogous [to BExanpl e Ex St{ructure MM RV 4%' Péﬁ%ﬁ&% -ve 214 |p~

513.7 3.15 514 2- H(’%R 6R) - 3- (12, 3- dilhydr - | rdlqadapxamde( A) -
1H i nden- 2-203) - 6- (1 et hsgf HN' 1}1646(9N | fox. 580 B)lh A5{{@RBR)- 31:(23 dihydro-1H-
pi perazi nyl | meth rroxyet rég) ) benzg rpﬁ-densgl |_gr@_rgﬂq@prg,éﬁ) e,

2006/ 067462 PC'I/GB2005 05007 [215 ~ (S 566. 8 9.5 X
(3R, 6R) - 3-( 2, 3-di hydr A/ IN'o (A - indeﬁﬁoﬁ(o' “Pipgrag TY@’PRWB%%U- HN
1- ({2- [ (4-|met hyl 3. @ 1 H1, 4-dilazepin- 1 |D8l3- (@metmlamm)e hy§-MNe (nyl }

met hyl)-[2, 59 i eer/fv«,Eedi one dimethyl-1,3-benzene-
° dicarboxamide

204 oo~ ome 620.8 | 0.75 | 621 | 4-{[(3R,6R)-3-(2,3-dihydro-1H-
N(? (B) inden-2-yl)-6-(1-ethylpropyl)-2,5-
©:>(ﬁ\w 3 h dioxo-1-piperazinyllmethyl}-N,N'-
HNW])C dimethyl-N,N'-bis[2-(methyloxy)-
© ethyl]-1,3-benzene-
dicarboxamide
205 o N(\ v 641.9 | 0.57 | 643 | (3R,6R)-1-({2,4-bis[(4-methyl-1-
N (B) piperazinyl)carbonyl]phenyl}met
a (& ON\) hyl)-3-(2,3-dihydro-1H-inden-2-
HNWH” yl)-6-(1-ethylpropyt)-2,5-
O (\ piperazinedione
Example 206

(3R,6R)-3-(2,3-Dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[2-(hydroxymethyl)-4-
(methylsuifonyl)phenyllmethyl}-2,5-piperazinedione

((3R,6R)-3-(2,3-Dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[2-(hydroxymethyl)-4-
(methylthio)phenyl]methyl}-2,5-piperazinedione (Example 197) (167 mg, 0.36 mmol) was
treated with 30% hydrogen peroxide (0.16 mL, 1.44 mmol) and 1 mL acetic acid at 80°C
for 6 hours. The solvent was then removed. The crude material was purified via
10  combiflash silica gel column eluting with 0-5% Methanol in dichloromethane to give
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[2-(hydroxymethyl)-4-
(methylsulfonyl)phenyljmethyl}-2,5-piperazinedione (0.133 g, 75%) as a white solid.
LCMS (B) Rt = 0.73 minutes; m/z [M+H]" = 499
"H NMR (CDsOD) & 8.08 (s, 1H), 7.92 (d, 1H), 7.47 (d, 1H), 7.19 (m, 2H), 7.12 (m, 2H),
15 5.28 (d, 1H), 4.78 (dd, 2H), 4.52 (d, 1H), 4.41 (d, 1H), 4.00 (d, 1H), 3.26-3.33 (m, 1H),
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216 580.8 2.77 581; 2-{[(3R 6R)-3-(2,3-dihydro- \ o0 0J (A -

1H i nden-2-yl)-6-(1- HNY C ethyl propyl)-2,5-dioxo-1 pi perazi nyl]

nmet hyl } - NWO[20@R)p7462- et hyl - 2- pyrrol i di nyl ] met hyl } - benzemesidH20052005mbe 217
566.8 2.68 567; (3R 6R)-3-(2, 3-di hydro-1H ~~~ N (A -
inden-2-yl)-1-[(2-{[(35)-3- ~, -[(2-{[(35)-3- 060 ~N (di methyl ani no) - 1-
HNpyr rol i di nyl]sul fonyl } phenyl)m ethyl]-6-(1 -ethyl propyl)-2,5-

pi perazin et 1f, 500 2(r| B, dd3’lﬂ)? SeEIRy AN bekin, BA.(A) -
fon. 2y 15 161 %*%9&@ R 1R, Fod R 23 G ;
})Crrec”n |2d?/n qi@ f( %919110%“ PH)-et hyI] 6- (T?gt hyl B'(ro%;) 2, 5-

pi perazi nedi one The fol | owi ng Exanpl e was prepared by a method anal ogous to
Exanpl e 8%xa$]b,¥étgogg fromliInternediate 47 Ex Structure MWRt/ +ve Nane No

7. 5 R il e AT It Nt
pi per a2| nmrmétdmlw@ﬁﬂyhehew']r%ﬂhvib trerazingdion®| o 220
N[(2-{[ (3R 6R)- 3(23d|hydroQH-|nden2yl (1-ethyl

propyl) -2, 5-di oxo-1- piperazi t hyl } ph ul fonyl]glycine 113 WO
2006/ 067462 PCT/ GB2005/ 005007 NI

N
HNjH;:« SO,Me
O

2-{[(3R,6R)-3-(2,3-Dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}-5-(methylsulfonyl)benzoic acid (Int. 53) (50 mg, 0.097 mmol), HATU (48.0 mg,

10  0.126 mmol) and pyrrolidine (16 pL, 0.194 mmol) were dissolved in 1 mL acetonitrile.
diisopropylethylamine (34 pL, 0.194 mmol) was then added. The resulting solution was
stirred at RT until no more starting material was left as monitored by LCMS. The crude
reaction mixture was then purified via Gilson HPLC eluting with 0.1% trifluoroacetic acid
in acetonitrile / water. The product containing fractions were combined and

15 concentrated. The residue was redissolved in 20 mL ethyl acetate, washed with 5 mL
saturated sodium bicarbonate, dried over MgSO, and concentrated to give (3R,6R)-3-
(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[4-(methylsulfonyl)-2-(1-pyrrolidinyl-
carbonyl)phenyllmethyl}-2,5-piperazinedione (8.8 mg, 16%) as a white solid.
LCMS (B) Rt = 0.77 minutes; m/z [M+H]" = 566

20 'H NMR (CDCl;) & 7.94 (d, 1H), 7.88 (s, 1H), 7.54 (d, 1H), 7.18-7.26 (m, 4H), 6.74 (d,
1H), 5.02 (d, 1H), 4.42 (d, 1H), 4.12 (d, 1H), 4.05 (dd, 1H), 3.66-3.70 (m, 2H), 3.25-3.31
(m, 1H), 3.10-3.23 (m, 4H), 3.07 (s, 3H), 2.83-2.93 (m, 1H), 2.70-2.80 (m, 1H), 1.90-2.10
(m, 4H), 1.50-1.70 (m, 2H), 1.20-1.40 (m, 2H), 0.97 (t, 3H), 0.90 (t, 3H).

25  The following Examples were prepared by methods analogous to Example 208

Ex | Structure Mwt Rt/ +ve | Name
No min
209 (\/? 581.7 | 0.74 | 582 | (3R,6R)-3-(2,3-dihydro-1H-

m {[4-(methylsulfonyl)-2-(4-
morpholinylcarbonyl)phenyllmet
hyl}-2,5-piperazinedione

O N
@ﬁ“ﬁ (B) inden-2-y1)-6-(1-ethylpropyl)-1-
\") SO,Me
oF
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00",

OON HN\-.

H i nden- 2-yl)-6-(1-ethyl

1- pi per azwoybjemsr4eg| } phenyl ) sul fonyl ] gl yci nate (Int.
hydr ogenated in

et hanol

O Phenyl net hyl

propyl) -2, 5-di oxo

N[(2-{[(3R 6R)-3-(2, 3-di hydro-1

16 PCTRIBLY)S/ 0087

(3mL) at atnospheric pressure in the presence of

pal | adi um on carbon (20nol % 5 Pd) and acetic acid (0.5nm). The resulting

product was purified by MDAP to give 3r1gof pure material. LCMS (A) R =

3. 28 m nutlesgy Nz [_IVHrHj+ Z528], 2bcos H 8.2 3(dWvaPo-14-H . V.97

PR 1R R Nf)s4 ?d%l 4?62 3% 7 %gi ° ?Vg;o? 1 H,

6.05 (br.d, 1 f% B (br. d] "EepZ-yiyosiepylprapyl™ 3] g5

(d, 1 H), |3.78 10% 2 82-3 18 (m SH2-[@-methyl-1Bipergzisi} , 1|27

(gl 12H)i)0-68?1(mh6fl) Exalrrg)li (2{2% ?TG?) h3|_ 2arBofly[Rygmethlistifonyl)

nden- 2-yl )i- 6- et hyl propy - - -nmet hyl e }

sul fonyl ] gheny| } met hyl ) - 2, 5- pi per azi nedi one o Fﬁéﬂnﬂ]geﬂyl} Z%p'u_;ﬁ:azme 0

(3R 6R)-3-[(2, 3-Dihydro-1 dione

H i nden- 2-|yai1-16- (1- et h Mpr pyl ) 583.8 ( 2ormeér ¢ &p4 opREHSRBRES(2y3-finydro-1H-

2, 5- pi perdzi nedi one (I (19) (100ny s|stir ﬁﬁl, W21 oes{ 26ul)

and dii sapropy e (45uL) in 4’% 2mL) |t Lo e J,I)h _( H%Wétﬁd?gf S§ium

tert-butoxide %/A added and {he m xture 'r?égt e@p?rgzlgﬂ $BY2" holir s

and reduced in| vacuol %The resul ti hg resi due| WmethydiNsiEdimesiaylexy)eont-93-2m.)

and 3-chl groper oxybenzoi ¢ acid| (207pg) was addésdethylealforiyRbenzamigs stifred
for 48 hou nd passeeh,£ hgoug g i opyl I t he
crude prod ?&'%heogﬁ%‘ueg}?ﬁ %{[(§5§F§9§ C%rg]d'ﬁgcugagn
purified b mg pf a whiBle sol i d] ndePE-Yk$- i?@ﬂwlpsom)%?n it es;

mz [ M+H] + 8.03 (d, 1 H), 7,)dbxoi1; plﬂerld)zmymndlﬂylf—N- 1/ H),

7.15-7.35 1 H, |5 32 (d ;Lnelfay”\fl 9r4|eﬂ1‘}b-4-1 , 4.14

dd, 1 : 1 , 3.1 i):g

(1H), > 2 fse)qi o (5'] A BipelinfiBenzamite, QiePE, 3H) |

0.86 (t, h6248 \0.67006256 1 Me-(Petvmrioosintisso7

Exanpl e 22 ophenyl IBEt hy! ] - B{(3R,BRYBHISrdiytro-1H-

H i nden- 2- byl ) - 2| 5- pi per azi ﬂ%@h%ﬁ)—b%—eﬁ%mpyl)-&&
dioxo-1-piperazinyllmethyl}-N-
methyl-5-(methylsulfonyl)-
benzamide

213 e 648.9 |0.68 | 649 | (3R,6R)-3-(2,3-dihydro-1H-
Q (B) inden-2-yl)-6-(1-ethylpropyl)-1-
©:>HN(E N o@ [(4-(methylsulfonyl)-2-{[(2S)-2-
o (\ (1-pyrrolidinylmethyl)-1-
pyrrolidinyl]carbonyl}phenyl)met
hyl}-2,5-piperazinedione

The following Examples were prepared by methods analogous to Example 89.

Ex | Structure MwW Rt/ +ve; Name
No min -ve
214 Cb ',j A 513.7 |3.15 |514; | 2-{{(3R,6R)-3-(2,3-dihydro-
BOL A |- 1H-inden-2-y1)-6-(1-ethyl-
HN\n/‘ (\ propyl)-2,5-dioxo-1-
piperazinyljmethyl}-N-(2-
hydroxyethyl)benzene-
sulfonamide
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N O 5 Hydrazine hydrate (0. 5q,

(3R 6R) - 3-

(2,3- dihydro-1

10nmol ) was added dropwi se to a m xture of

H i nden- 2wol2pedde(42met hyl propyl ) - 1-[ (2- ni t rophenyl ) net hyCir/GB28eiop@razi nedi

one (Ex. 35) (1.3g) and Raney nickel (0.5g) in THE (20m ). After 1 hour
the catalyst was filtered off and the solution concentrated in vacuo to
obtain the desired product (1 3g crude). 10 LCM5 (D) Rt = 2. 63 mnutes;
mz [ MeH] '*23?0 92 1H N d-R370 7} 46%;(m 3ﬁF®R) F 0B dbgdrol1Ad) . |6. 77
- 6.67 (m ,s 24.80 SS’ 2H) C}% H { 9| (ldd, 1
H, 3.91 (dd, (m BMY 2[04 - 62 ypo 1
H, 1.78 (m 1 1.01 (d,| 3H), 019{8[4@6@ ex&l@dﬂ?re
fol |l ow ng Exanpl e vva% epar ed by a (et hod| anal ogtrd, 4-diatepimpiyd- 118  Ex
Structure|{MWRt/ +ve; Name No pin -ve 223 | s jl\%ﬁg g]p%eﬁﬁ}rﬁ&ﬂwﬂ&
N1-(2-{[ (3R 6R)-3-(2,3 N N (A)| 489 dlhydrof1 Hi 2}@ et hyl
p ro 12, 5' d| QXl0- 1- DI nP razi n\/ ] n'e_t_h_j_l_}_ph_e .-\]I! ) [\pjperﬁﬁm | 3 h\ll n! yc= =t m de
formate T Qﬂ;a Wi ng V\ﬁ&)&rt paied| B%1;a n%*{[iﬁfi’jGB)ﬁ&-l(&émdmr Exianpl e
122 except| no o) N‘ N - di mef t‘o@ cypl ohexjanidded-21ppi(ne was used 20
Ex Structure I\AWRt/H No mn -ve R24 | ethfi %91 57{){' 4
(3R, 6R) - 3-(2, 3-di hydéo l:\ H- >~N N (A] 455 | nden- 8 Rﬁf yl)) - 1-
HN .,,,C {[2- (L Hinidazol-1-y|)phenyl] meth I}- 2p'BeraF'ﬁé' fﬁ%thme ‘i@r’@o 115 w0
2006/ 067462 PCQT/ GB2005/ 00500_7 The follow pg Exanpethyh2pypoldimietiy}- a
gewggng?ﬁtl oggus to internediaje 21%u5| ng| benzenesulfonamide i
| ! DA chtor Ol Upyl\d.lll e d5 Ryl dl
oxi dat i on @}7a rret ho ogo 12588 || At me,é‘i% at e @%Wﬁ:&l? dﬁ@'ﬁﬁ’ fl on |of
t he intermediaf ructure (MV R +ve| inflamg-yDNo[(A{i{3Sk& 225 |, 0
gBﬁg 2. L_540d é’|°d - 3R, 6R) 13- (2, B N ~ | (dirAeth{ihino)-1-
i hydr o- 1—inen2+y [(2{3- HN| ( di met hyl am h OH
o enyl ) metlhyl ]} 6-(1- et | propyl) 2,54 i erazined @ﬁ)&ﬁg% q%tJfBHylfpﬂ@}{yI}rH
ethyl]-6-(1-ethylpropy!)-2,5-
piperazinedione
218 566.8 |2.74 |567; | (3R,6R)-3-(2,3-dihydro-1H-
o %:L @ |- inden-2-y1)-1-[(2-{[(3R)-3-
HHL de (dimethylamino)-1-
TI) (\ pyrrolidinyl]sulfonyl}phenyl)m
ethyl]-6-(1-ethylpropyl)-2,5-
piperazinedione

The following Example was prepared by a method analogous to Example 89, starting
from Intermediate 47

Ex | Structure MW | Rt/ | +ve | Name
No min | ;
-ve
219 @,NHZ 441 | 3.0 |442; | 2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-
o A J o A) |- | 2y)-6-(1-methylethyi)-2,5-dioxo-1-
“N\,(‘ ' piperazinyljmethyl}benzene-
sulfonamide
Example 220

N-[(2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-
piperazinyllmethyl}phenyl)sulfonyljglycine
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5 Exanpl e 226 (3R 6R)-6-Cycl opentyl -3-(2, 3-di hydro-1

H i nden-2-yl)-1-{[ 4- (net hyl sul f onyl ) phenyl ]- nethyl }-2, 5- pi perazi nedi one o=
=0 - |~ wo2bbe/idMer ,,0 O 10 {[4-(Methyl sul f onyl ) phenylpLmEB9ds/@B0ME
hydrochl oride (0.85 g, 3.83 mmmol) was dissolved in nethanol (4 nlL) and
cycl opent anecar bal dehyde (0.31 nL, 3.83 mmol) added foll owed by

(2R) -2, 3-di hydro-1 Hinden-2-yl ({[(1, 1-d inethyl et hyl)oxy] carbonyl } -

am no) et hanoic acid (1.11 g, 3.83 nmol) d diisopropyl ethyl am ne (0.63
m., 3.61 mmol). The m xture stirr rﬂ;ﬁm nut es before

4- chl orophenylisonitrile (O. 5%5 . 8 (gf?gnl ) WaS added. The nixture was
stirred for 2.25 hours and then t~twstand at roomtenperature
overnight (20 hours) before it was oled~n an ice / water bath. Then
acetyl chloride (1.6 nmL, 22.80 mmol) s@ded dropwi se, keeping the
reaction tenperature below 20C. Then the>m xture was stirred in the

cool i ng baHenflevetiay! f uNi[{B{{(SRIBR)FE-(RB-dihytret th-éndeh-24p 564 t-ethykeo)-2, belinxo
tenper at urgy; ' 2QPVBpRpnt t ehfgaciad
pressure t1oplP§aE@9%r§gP Me?g%moﬂﬁ@#{@té/\ﬁmms?wﬂ 9;8{@% n 92!5‘)?0 fOrW‘ (40
ML) and s&UAnSl An ) SUNGSRUBHT aient e P unateeis drelRdimh saroorp |20

ni nut e§ bdtd)readiacetimacidi(0.6mbl ThetraswWinopretuetivasanirified by MPAR & giva Seng of
separ at ed.pyfdmatatgeous phase was extracted with chloroform (3 x 40 ni).

The conbi r c - ' £ - = concentrat ed under
reduced p%@%#%?%r%gigwﬁ?gqﬁw%%@%ﬁ@ _}hg r%z(j d t he
resul ting SJVVRi ®fr2kBsS Bt 26 ([dailth GFad; 4. 1 dHei -4 &3 m#f?:aé; | ef t
to stand, (df1H)p6@5t(enpetit 568 (e H He8dwhsldehid), 4131eld, 1Hk 3r9e(dt 1ldh 3miSkt ur e
was waghedpvg tam)2MehysdioehIsp)i £489i7 Ef@HYL.27 () 119vwedsigpn, sAY.ur at ed agqueous
sodi um bicarbonate solution (40 nL). The organic phase was dried (MgSOH)
and evaporated under reduced pressure to give a brown foam The crude

resi due waExamplpi22dd by flash 116 WD 2006/ 067462 PCT/ GB2005/ 005007

chr omat 0gr(3RIBR)83(253-dihyarord H-ihten-2; 14641 -BtdilBopy N Y1 -€2[(1amethiylethylys / Et OAc

10% 609 ' PR
(3R 6R)41 6-%@%9@2%@??@@?)323% A O e den- 2- y1 ) - 1- { [ 4-

(et hyl sul fonyl ) phenyl ] met hyl } - pi egiQ?e as an colorless oil. "H
NVR (CDCI3) b 7.93 (d, 2H), 7.7% ,

3H), 5.47 (d, 51 H, 4.14 (m ZH\"4 dd,°1 H), 3.75 (d, 1 H, 3.15
(m 3H), 3.06 (s, 3H), 2.87 (m 2H), 4 4&@ 1H, 2201 (m 1 H, 1.80

46 (d, 2H), 7.28 - 7.15 (m

per
1
N 94 |
(m 2H), 1.60 (m 4H). HPLC (B) Rt = 0.7 nutes; mz [ MtH + = 467.
Exanplig 227 10 (3R, 6R)-3-(2, 3-Di hydro- 1°H imden-2-yl ) -1-[ (1, 5-di net hyl -1
H-pyr azol - 4pER\RIAW binyard-1H-inden-2-y1)-6-(1-ethylpropyl)-1-[(2-mercaptophenyl)-methyl]-
2,5-piperazinedione (Int. 19) (100mg) was stirred with 2-iodopropane (26ul) and
diisopropylethylamine (45uL) in THF (2mL) for 18 hours then potassium tert-butoxide
| (29mg) was added and the mixture heated to 50°C for 2 hours and reduced in vacuo.
20  The resulting residue was dissolved in DCM (2mL) and 3-chloroperoxybenzoic acid
(207mg) was added. The mixture was stirred for 48 hours and passed through a 2g
aminopropyl SPE column eluting the crude product in methanol (10mL). The eluent was
reduced in vacuo and purified by MDAP to give 20mg of a white solid.
HPLC (A) Rt = 3.42 minutes; m/z [M+H]" = 496.
25 'HNMR 8 8.03 (d, 1H), 7.61 (t, 1H), 7.48 (t, 1H), 7.15-7.35 (m, 5H), 6.32 (br.s, 1H), 5.32
(d, 1H), 4.94 (d, 1H), 4.14 (dd, 1H), 4.09 (d, 1H), 3.37 (sex., 1H), 3.15 (m, 2H), 2.98
(sept., 1H), 2.82 (dd, 1H), 1.63 (m ,2H), 1.40 (d, 3H), 1.33 (m, 1H), 1.29 (d, 3H), 0.86 (t,
3H), 0.85 (t, 3H).

30

114



et hyl propyl)-2,5-piperazinedione NN NHW ., O [(1,5-D nethyl-

H pyrazol -4-yl ) net hyl ] am ne hydrochl ori de was isolated as the free am ne
by neans w0 2a06/@me2opr opyl i on exchange colum. To a solpariGBro@oosders
material 15 (280 ng) and (2R)-2, 3-di hydro- 1Hi nden- 2-yl

({[(1, 1-di net hyl et hyl ) oxy] car bonyl } am no) - ethanoic acid (580 ng) in

nmet hanol (4 m) was added 2-{[ (1, 1-di net hyl et hyl) (di net hyl) -

silyl]oxy Wé bgocyani de (470 ng) followed by 2-ethyl butanal (250 pl)

and nol ec ct Al cetyl
e R T B SR A

over ni ght .propy)2dmpipetazinedior®ncent rat ed and 20 the residue partitioned

bet ween chl or of orm and sodi um bi car bonate heat ed at 50C for 6 hours.
Triethlyamne (3 eq) was then a and t |on stirred at room
tenperature for a week. The or ga centrat ed in vacuo and the
residue purified by MDAP. LCMS (A) nut es; mz [MH + = 409. 25
Exanpl es 228-229 |Isoners of (3R, 6R)- SH 2 ,,,Id dro-1

Hinden-2-yl)-6-(1- ethylpropyl) 1-{[2-( t hyl -
sul finyl)phenyl ] met hyl }-2, 5-pi perazi nedl%ne CD11 00" NHN~.,,, O 30
(3R, 6Rp- 3-Hydira-ind hydtar- ©. 5g, 10mmol) was added dropwise to a mixture of (3R,6R)-3-(2,3-

s e 2 b LN i e e T

stirred <EXpeds(] c?’rg)d?\‘nd\/\%’f‘”
235) and ditored ¢f8BAd tiey solotiGs conashirated iliveplmivaklaliatie desired prqdughfll-3the
m xture caidgQusly heated at 40 C 117 WO 2006/ 067462 PCT/ GB2005/ 005007

and rrqgl tT&ﬁ?R%%hPVE& f(rj;htetshn"?\l O@ﬁ_ﬂd 0n i:vas deenmed conplete. The r eacti on
NG 0 A i S CLph 18,57k B i Al
et her, et HB8@adetatad]), 408t(AntHRAD2 (@dt fhlah(ﬂ 91 {asl, yiFed 3126 —23.06 finx 8tY.e2.94 —t he

sul f oxi de &pi (BRI 2H)23.98 (W)HHE 1578 (nfl 1A 50650, 115), ACHAdNBHP oI5 (@yBief this
m xture was separated by chiral HPLC (Chiral pak AD eI uent 50% Et OH

heptane, 15 mi/mn) to give: Exanple 228, isoner %@(%V\qth HPLC
r et entlion TWQFB"OW'&QE@WPW Waﬁ.Q'fPR%e@ RY a@etho@a&@ogﬁqﬁ}p ample, 1Y + = 453;
nm z [I\/Horrrate- = 497. Exanple 229, isoner 2 (14 ng) with HPLC retentlon

tinme 18.06 @,‘[n si,Q,cWel\/B (A) Ry mw3. 1ReM nutgg; MNanddWH + = 453; nl'z
[ MHf or mat €], 497. The absol utle sterenql%hem stry at sul fur for each of
t hese iso DNQ -s—ewr+-enthy—unks

A
TTINT UV\IIl-

223 Wb |4906 |256 |491; | N'-(2{[(3R6R)-3-(2,3-

C@ S (A) | 489 | dihydro-1H-inden-2-yl)-6-(1-
““f(\ e ethylpropyl)-2,5-dioxo-1-
piperazinyllmethyl}phenyl)-
N2, N2-dimethylglycinamide
formate

The following Example was prepared by a method analogous to Example 122 except no
(1R,2R)-(-)-N,N'-dimethylcyclohexane-1,2-diamine was used
20

Ex | Structure Mw Rt/ +ve; | Name
No min ~ve
224 456.6 | 2.72 457; (3R,6R)-3-(2,3-dihydro-1H-
‘o -

s (A) 455 inden-2-yl)-6-(1-ethylpropyl)-1-
“Nm)"w(\ {[2-(1H-imidazol-1-yl)phenyl]-
o]
methyl}-2,5-piperazinedione
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Exanpl es 230-231 | soners of

(3R, 6R)-3-(2, 3-di hydro-1Hi nden- 2-yl)-6-(2-net hyl propyl )-1-{[2-(nethyl - 15
sul fi nyl )wbengddeetsdyl } - 2, 5- pi per azi nedi one were prepar egCrriaBmEBN03M44 by a
met hod anal ogous to Exanpl es 228-229, using 40% et hanol / hept ane as el uent
for the chi raI separation. 0 0" N 11 HN1-r O Exanple 230, isorrer 1 20
LOMS (A Rt = 3.05 mnutes; n12[|\/H—|]+ 439; nmz [Mtformate]" = 482.

|[5X M?][TEL ?ratz%:he fb rlnﬁe'\@as( pEtedby3a thethiBd Al A6 oudT 1 IﬁtM‘rﬁ&dTate 24|398|ngf z

t hese |soﬂe"\'sd'm§t Y3+ HECI ; FlY B@\A?Serl gthem%%qnéyﬁsﬁgseq Ent' SliadiRfiby
(3R, 6R) - 3mah@d dnaigghus-ta Intprnmmie Zzyqnyogj_lsgqat@nrgf|thq)|,ngﬂ5me)jlaie ?L[lfziq 1

H pyrazol -1- yi)phenyl]nmethyl }-2,5-piperazinedione 0 WWN HN'e,,, O
Pot assi um[cay bp 18my) , rd I odl.de (L , IOYr azol e (58m),
(3R 6R)-1-[;?§- gghgtug%mphenyl rrethﬁjn-S gé i ydro-1

H i nden- 2- -B-(1-ethyl prapyl)- LI zi hedi-one—{ Ex-—30){-200my+

0. 4mmol ) grEasNVR-( 0. Srff\L Were38_§EYqu i all Bg0ad :i@nintCUa@d 2@R.6RF&(D%ave t|ube.
The m xt urle wap % stirriingyat E8RC 1 th drotHirRieh 2-@)-12g[PWav e

(EnrysTM Qpti m egction |m xtune was tlhane
118 WO 2006/ 06746z P 20(5/ 005007 and pur gfhgg”%é) @Mf?ﬁﬁ g (5g,

SCX2) elutling with ammnl a/ DCM The rel gvant P'ﬁﬁéﬂqtﬁﬂk&f\k‘ﬁ@y@\w& ated in
vacuo to g grepen oil and further purified on a2B5epigtraiRediosa(t:1) dge eljuting
W th thanol 1Tn dichlToronethane (0 to 10% . Evaporation of the relevant
fraction |n vacuo gave after freeze drying fromdioxan the title conpound
5(100ng) 28m sol i d. LCOMS (A) Rt = 3.41 mnutes; mz [ MtH + = 457
Exanpl e 2:{3R(6m-esczyelmp{em;-a-(a,|3fdnhmromtbnwe)wr&-vwl-qm meﬂ\ygstdfwd)pbenyll-

Hi nden 2- Mgt)h B- gﬂnbmgyl) 2, 5- pi perazi nedi one LCMS (A) Rt 5.51
m n; H?’r}i Elﬁ@ H]- = 411.) Exanpl e 234 A

(3R, 6R) 3 (2, 3-di hydro-1 H-|nden 2-yl) - 6- (&SRt hyl propyl ) -1-{[ 4-
(et hyl sul fonyl ) phenyl ] met hyl }- 2, 5- pi per azi ione LCM5S (A) Rt = 3.01 mn;

mz [MH + = 455, mlz [MH" = %

10 {[4-(Methylsulfonyl)phenyl]methyl}amine hydrochloride (0.85 g, 3.83 mmol) was
dissolved in methanol (4 mL) and cyclopentanecarbaldehyde (0.31 mL, 3.83 mmol)
added followed by (2R)-2,3-dihydro-1H-inden-2-yl({[(1,1-dimethylethyl)oxy]carbonyl}-
amino)ethanoic acid (1.11 g, 3.83 mmol) and diisopropylethyl amine (0.63 mL, 3.61
mmol). The mixture was stirred for 15 minutes before 4-chlorophenylisonitrile (0.52 g,

15 3.83 mmol) was added. The mixture was stirred for 2.25 hours and then left to stand at
room temperature overnight (20 hours) before it was cooled in an ice / water bath. Then
acetyl chloride (1.6 mL, 22.80 mmol) was added dropwise, keeping the reaction
temperature below 20°C. Then the mixture was stirred in the cooling bath for a further 10
minutes before it was stirred at room temperature. After 18 hours the mixture was

20 evaporated under reduced pressure to leave a dark brown gum. The gum was stirred in
chloroform (40 mL) and saturated aqueous sodium bicarbonate solution (40 mL) for 20
minutes before it was diluted with chloroform (40 mL) and the phases separated. The
aqueous phase was extracted with chloroform (3 x 40 mL). The combined organic phase
was dried (MgS0.) and concentrated under reduced pressure. Chloroform (40 mL) was

25 added to the residue and the resulting solution was treated with glacial acetic acid (1.6
mL) and left to stand, at room temperature over the weekend. Then the reaction mixture
was washed with 2M hydrochloric acid (40 mL), followed by saturated aqueous sodium
bicarbonate solution (40 mL). The organic phase was dried (MgSO,) and evaporated
under reduced pressure to give a brown foam. The crude residue was purified by flash
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Exampl e 235 (3R 6R)-3-(2, 3-di hydro-I H-inden-2-yl)-6-(2-nethyl propyl)-1
-[(1 S)-1 -(4 15 nitrophenyl)ethyl]-2,5-piperazi nedione LCM5 (A) Rt = 3.43
mn; mz Wokbllei06:46436; mz |[MH - = 434. Exanple 236 PCT/GB2005/005007

(3R 6R)-3-(2, 3-di hydro- 1Hi nden- 2-yl ) -6-(2-net hyl propyl)-1-[(4-

ni trophenyl)rret hyI] 2, 5-pi perazinedione LCM5 (A) RR = 3.34 min; mz [MH +
= 422; "' = 420. 20 Exanmpl e 237

(3R.6R -3/ atg YA 8 M ggﬁ&c -0 R%%E%? r%y gsggsxﬁéfwd % opy] - 6

et e & %3 R R I Lo

ror phol ﬁ3ﬁ%nhyg“gﬁ?dw@m”%ﬁ'eﬁﬁmﬁéél'ﬁ%’ﬁ? B o 3oy, 12
n;

[+ (ke ks ARk §H52233fm ro-1

H i nden- 2- 2%2 a:g

yl ) net hyl 128t (- tﬁ?ﬂm‘ob‘?) )182)(5'1 1’@9 (Metidone LCVB (A) Rt = 2.95 nin;
z [ MrH HPLEC 89FRt =n0.27 hifndtes; nw/z@‘]/HH]fm Exanpl e 240

, 6R) - 3 (2 3-di hydro 1 Hinden-2-yl)-1-[2-(1-nmethyl-1 H-|mdazol 4 30

"‘2 r‘r&tzy propyl) 2, 5- pi per azi nedi one LCMVS (A) Rt = 2.33 mn;
H] xampjg . ='393. Exanple 241§3R6R (|23d|h dro-1
A- 2-(@R)6RI-F-(R83- Bﬂmdn@-ﬂ ndgnmﬂwé@grp -y

wa

D

\</-\
3g_I—|f—r
—~

3I=T=3
TN TN

~—
w

$3

-dinethyl-1H-pyrazol-4-yl)methyl]-6-(1-

hyl ]etﬁylb?omﬁ-ﬂﬁlmbaﬁzinkd&arﬁ- p| per azi nedione LCM5 (A) R = 2.97 mn;
M+H] + S5; mz [Mformate]" = 439. 35/Exanple 242

, 6R) - 3- (2, 3- d| hydr o- 1H i nden- 2- yI) 6- (2- hyl propyl )-1-{[4-(4-

ol i nyl) phenyl ] net hyl } - 25p |nQﬂ| CIVB(A) Rt =3.32mn; nlz
+ 462. Exanpl e 243) (3R |hydro

en-2-yl)-6-(2- rrethylpropyl) [ 2 012 .
ro-3-pyridinyl)nethyl]- 5p|perawN LCMB (A) Rt = 2.76 min;, nmMz
+ 40 394; mz [MH - = 392. Exa 44(3R 6R) - 3(23d|hydrol
nden- 2-yl ) - 1-{[ 1- (4- net hyl phenyl ) - 1H—pyra ol -

rret hy[ (1, 5@1rﬁ8thmﬂmpymzawyl)m&hﬁl}amper airoehibriolee whbl SblatddCaEl 8je Breé. 89

’ mi éf i 20 gyé |<Prg)(cﬁ§3§)@éélgﬁﬁoq% a 68lutidn & this maxéri&ld.

’ 1§ S oot 2o e ootz 0tk ek o et o
(m 3hanalc etzd ((680 mgl)-l)n n*@tlmno ¢t mBHyas @@aﬁpz-é[(132151|methylethyl)(d|methyl)
- { [ (3Ri§dxyfpHedyl3sstyalide 420 hhg) FeiRwed- iyl ie&ry(tﬂﬁdmﬂ B8P R Imde&ali oxo-
p;pgg%&' i g#hg#gm' thahts gﬁwg@ﬁ@ﬂ %&? dgqg@gsang?dg s fin( O
351 (o 88 ﬁi“t eﬁfﬁﬁ&@ﬁiéﬁ% ReTE oV I b@ami;‘;’@g;?@?;%?gl 03

re pa
I(—Ifj 3"0 ZERSra 3w ed 8dded and the reaction stirred at room
i nden-

pyri di nyl )%E%D Fﬁ“&ﬁﬁﬁﬁeﬁ& %% %n'%iglgz%ﬁ% one! treagén(vg)cu%ang ﬂé? 56 Idrlﬁen;
m z [ MH] +purified by
LCMS (A) Rt = 3.1 minutes; m/z [M+H]" = 409.

3
-
©
0 OF

spﬁ@ssw<-$g-$

25
Examples 228-229
Isomers of (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[2-(methyl-
sulfinyl)phenyllmethyl}-2,5-piperazinedione

30  (3R,6R)-3-(2,3-Dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[2-(methyithio)phenyl]methyl}-
2,5-piperazinedione (Ex. 143) (254 mg, 0.58 mmol) was added to a vigorously stirred
suspension of wet alumina (580 mg, for prep see Synlett, 1992, 235) and oxone (357
mg, 0.58 mmol) in dichloromethane (2.9 ml) and the mixture cautiously heated at 40 °C
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460; mz [MHformate]- = 504. Exanple 247 (3R 6R)-3-(2, 3-di hydro-1

H i nden-2-yl)-6-(2-nethyl propyl)-1-[(1 S)-1-(4-

met hyl - 1,8ot2hecawoie22- yl ) et hyl ] - 2, 5- pi per azi nedi one LCVSPCANGH20520030021 i n;
mz [MHH + = 412; mlz [MHformate]” = 456. 15 Exanpl e 248

(3R 6R)-3-(2, 3-di hydro- 1Hi nden- 2-yl ) - 1- [ (5- net hyl - 3- phenyl - 4-

i soxazol yl ) nmet hyl ] - 6- (2- met hyl pr opyl ) 2, 5-pi perazi nedione LCM5S (A) Rt =

3. 34 min; i (“ErFe eme‘d 591% aﬁ% Raéfich mlxture
3R 6R) . 335150 A By, o o Jﬁ Zﬁl‘

§/| ) met )hyl ]\i;- ’(f‘?nrfﬁft%mﬂl 9%;991‘96”???(’ Opde! H?o%‘?’éd E’\tﬁ% VaS Pﬁﬁ[&"a éysﬁ“‘:ﬁ] n;

m z [ MtH] «chr@fategi2@by (EREnphlerakson, (BRidRnethang, sther, Ha}thylacelate acetone and

H i nden 2- Méthan%l)(t% Jigd By 1 Ri@REloF tHb-dUliféxidd epimepy Bea@lhitd-splid plseng)]

et hyI 2 ﬁSE InPer 3 c'mngtths n? xt'u%aé @pathed’ b9 cﬁ?’alrﬂF‘LC (&rﬁra[plgvi 'Z{ID eluen€'43

Exanmp

(3R 6R) 3-50% BtQiihyaptaner i imlEEn-to giMej - 1- ( 3-i soxazol yl net hyl )-6- (2 25

met hyl pr o[Estample 228j igoateni(B@ digdméth HENME (etgntiBn time3= 006main, nmfz [ MrH + =
368, mz [|MpidmRi3H15 me ?a/?@?ﬁm 384@8?] femtitdydng7.1

H i nden- 2- 11

pylra2| nyl )%Sx‘% % 2 oﬁfl @%Md”g{]ééh% %{t %GwQGgQ]"lnm n, niz [MH—|] + =
393; 1Bxarhs/MSAB3 Rt3R. B@mrwtqszrrﬁz EVIHyld =58 mla Mrdermateli 5 497 ( 1- met hy!l -

H benzi ni dﬁ;@oébsa|u3@swe)decﬁérh$td/ absui2r forehyh pfthps'é soefs ipicpeestyi unkdown.e LCIVS

(A) R =2.96 min mz [MH+ =431, mz [MH" = 429. Exanpl e 254
(3R, 6R) - 3 23d| drolH-lndenZyI) -1(3-{[(1,1-
di met hyl etFXAm ?? ©31 } phenyl ) net hyl ] - 6- ( 2- net hyl

-2, 5- pi perazi nedi
one LCMB IédineRs of(3R,6R)-3(23- dnm@lr{JN’lH—[pden-%ﬂkﬁ-(asnﬁgwppoeylmﬁ[fl F gthyl-
(3R, 6R- 1- s{dlfin pethzinddiofe et Piebiapedlivbrh Ee M4Lby b nefhdd -

rrmetz hl[/:vfr l(zﬂpe}/ ﬁ toD E%{‘H@?%agg%gﬁﬁh@@é%@/h&"% %%srgi@ent %r%hé M @l + = 419

H i nden- 2- %,QPPEEEIDOZ met hyl propyl ) - 1-[ ( 2- phenyl - 2H
1,2,3-triazol-4-yl)nethyl]-2,5-pfperazi nediong LCMS (A) Rt = 3.53 nmin; niz
[I\/Hr|—|]+ 40 444. Exanple 257 (3R a (®, 3-di fydro-1

H i nden- 2 yl)-6-(2-methyl propyl)-1- | ) -2, 5- pi perazi nedi one LCMS
(A) R =3.36 mn; mz [MH+ =377 mz@glz 2006/ 067462

PCT/ GBZOOS/ 005007 [Mtformate]- = 421 | e 258

(3R 6R)-1-[(4-chl orophenyl)nmethyl]-3-(2, Q. ydr o- 1H i nden-2-yl)-6-(2-

nmet hyl pro%x%n 5@@ éeram nedi one LCMS (A) Rt =3.52 mn; mz [MH + = 411.
Exanmpl e 2 ?g*é 2,3-di hydro-1
H- i nd@f- 2-LG/MSBA) Rt med. ﬂ@mté@gxln)/z EMSHE =0hag; m/z Bi+formate] = 482

pi per azi nygxdmm |h)a3}| Nsomedriy| benzam de LCMS (A) R = 2.96 min; mz [ MtH + =
434. mz | )}Rt‘l-aifﬂ - Go/Z r(| R&@‘m?z‘ﬁ\%fémﬁ’étaydh@zl
H i nden- 2- la)[ ﬂ
¥h abso ute stere c |s sulful for each of these isomers is currently unknown.
25 Example 232
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[2-(1H-pyrazol-1-
yl)phenyllmethyl}-2,5-piperazinedione

Qb

HNm) (\

Potassium carbonate (118mg), cuprous iodide (18mg), pyrazole (58mg), (3R,6R)-1-[(2-
30 bromophenyl)methyl]-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-piperazinedione
(Ex. 30) (200mg, 0.4mmol) and NMP (0.5ml) were sequentially added to a 2ml
microwave tube. The mixture was heated with stirring at 190°C for 2 hours in a
microwave (Emrys™ Optimizer). The reaction mixture was diluted with dichloromethane
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(et hyl sul f onyl ) phenyl ] net hyl } - 2, 5- pi perazi nedi one LCM5 (A) RR = 3.03 mn;

mz |[MH + = 455, mlz [M H] = 453. 10 Exanple 261

4-{[ (3R 6Rp-28e(@742di hydr o H-| nden- 2-yl ) - 6- ( 2- net hyl propydB20&/@®5@i7 oxo- 1-
pi perazi nyl ] met hyl }- N, N- di n'e hyl benzenesul f onam de LCMS (A) Rt = 3.21 min;
n z [IVHH]+-484 mz [MH - = 482. Exarrple 262 (3R 6R)-3-(2,3-di hydro-1

T i LD AR g SR S ra. 7
nor p O |n idY )@@utﬁ‘\é'\ﬁ % effeleva
mn; ai f:e Fﬁéﬁ T te(Ii:'?(_n ¥e i;:o Igéezegl Egndq’ forgie‘? purlth é’od 57 alsg Si-SPE

H i nden 2-HA

yl ) met hyl ]castn(ige reutingl wrtbppewalzo%mpdlp@p@znqiweoﬁ% tp c\@%o). Ajvareration ¢f1th@i n:

”H_12 [ 'VH’H] *Televan&8ﬁactlﬁ12m[ Madtﬂo- gave38fter frE@np deyirdH4ro(rB RickE) -tBe (t2le3eathiguhdo- 1
i

nde (o gre opyl) 1- ({4 20
fI h 2,5- di LCVE (A R =

g( I‘9I ' ﬁor % sSu é iPSgQ%’-rM'gﬁbXSQW pi per azi nedi one (A
(3R, 6R) 1-{[ 2-chl oro- 4 (rrethyl sul f onyl ) phenyl ] net hyl } - 3- (2, 3-di hydro-1 H
IW?dGF y'+ Xa@‘nél %mt(ﬁmla 10] hhﬁ@oﬁpaemﬂymh VeS8 &iiHyEMS1 K-A)deRt2-7)-8-(25 mi n;

5 o
(3R 6R) %thé‘s‘pEﬂ"W EILF"‘Z“ ng. EF@ 0’?%@ ggﬁf‘??% enyf WAl 4
yl)nellﬁ)yl] b= @ijathyl propyl) 2 5- pi per azi nedi one LCIVB (A Rt = 3.21 nmin;
rrl z [ M+H] +Exam|4157234r(812 6[R)48f-(<2r3mmaqre -1#1-i50dn-2 8 ebr(A-methyipropyl)-1- {[4-

R 6R) éln#awl titgrhéligpz% Méraﬂmédné‘ne LCMS (A) Rt = 3.01 min; m/z

thyl(rre nyl) met hyl ] - 6- (1- et hy
propyl) 2, ] er g

LCVS (A) Rt = 2.59 nin; [HI:
mz [ M orﬁmmlple 2355(@6’ 6Rp(@pt-dihpdye-1 le@R?Y@QQQEH]YIWQﬁy@ 11(18)-1-(4-

H-i ndeyy- 2- miraprﬁmwetﬁylpzI5Hcr@mtnhedlode[ 4-ENIS (RYRt ©13i4di miyt mez iAH]" pH86yh]z
nmet hyl } - 2 Z|ned|one LCMS (A Rt = 2.61 mn; mz [MH+ = 474.

(Ex nf;‘{”ﬁ'yfsi E@WPS‘*&?@@P} t%&rﬂ'gy‘iofﬂéﬁﬁ“d%fq% y&%&'&?ﬁiﬁ%ﬁ’%’iﬁ Kﬁ NMVR (CDCI 3)

6 8.08 (d, mtrapnewl)meml](zrﬁ pipefazingdione ( LCMS (4) Rt 7 334 (nin; myz iy+HI7 =222, 7. 15
m4H)5m Ar=ldd), 4.71 (d, 1 H, 4.07 (dd, 1 H, 3.87 (d, 1 H, 3.25

o bRy i € et aan
ﬁrg{? hg%)hen %mﬁwmmyl)i Qwﬁ@mﬁlm@d#@f’{@ Yot = % in; /% MEHRF82YZ [ M H] +
= 417; m M-HM=f380mat e] - = 461. Exanple 271
(3R 6R) - 6- EXéiJn I%rﬁ%Y( R?ngé %{ﬁahy%qmnbbm%ns@z bHe}rBIIpTBMﬂ 4240

E%C\)/g/ 027462 ¥ "%zﬁg%{'] hé/l r%f@%l W?W%t 1 e]n%rlﬂél[gﬁgfgarrpl e
272 (33;5 GR}GQHQ/ZIM |'H|=h§'@Qo 1 Hinden-2-yl)-6-(1-nmethylethyl)-1-{[2-(1-
pi per azi nyEgamplaads) BRBR)LF-(23-tdro2 Fbingeplriz1 {(e di-dimetHyldkayrdzol-8-de LCVS
(A R = yhmethyl]-8-(2-methylpropyl)-2,5-piperazinedione LCMS (A) Rt = 2.95 min; m/z [M+H]*
= 395; m/z [M+formate] = 439.
Example 240 (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[2-(1-methyl-1H-imidazol-4-
30  ylethyl]-8-(2-methylpropyl)-2,5-piperazinedione LCMS (A) Rt = 2.33 min; m/z [M+H]" =
395; m/z [M-HJ = 393.
Example 241 (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(1,5-dimethyl-1H-pyrazol-4-~
yhmethyl]-6-(2-methylpropyl)-2,5-piperazinedione LCMS (A) Rt = 2.97 min; m/z [M+H]*
= 395; m/z [M+formate] = 439.
35 Example 242 (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-{[4-(4-
morpholinyl)phenyl]methyl}-2,5-piperazinedione LCMS (A) Rt = 3.32 min; m/z [M+H]" =
462.
Example 243) (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-[(2-ox0-1,2-
dihydro-3-pyridinyl)methyl]-2,5-piperazinedione  LCMS (A) Rt = 2.76 min; m/z [M+H]" =
40  394; m/z [M-H] = 392.
Example 244 (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-{[1-(4-methylphenyl)-1H-pyrazol-
4-yllmethyl}-6-(2-methylpropyl)-2,5-piperazinedione '"H NMR (CDCl3) & 7.89 (s, 1H), 7.65
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53.79 min, mMz [MH + = 491; mz [MH" = 489. Exanple 273

1, 1-di net herthyI 3-{[ (3R 6R)-3-(2, 3-di hydro-1 Hinden-2-yl)-6-(1- ethyl
propyl ) - 2v6-20060060462 - pi pera2| nyl ] met hyl } benzoat e LCVS ( APCRIGB20@&/00300m n; ni z
[ MEH] + = 91 mz [MH" = 489. Exanple 274

(3S,69)-3-(2,3-di hydro-1Hinden-2-yl )-6-(1-ethyl propyl)-1-{[2 10

(et hyl sul onyI )phenyl ] met hyI} 2, 5-pi perazinedione LCM5 (A) Rt = 3.25 mn;
mz [MH g eqy 2 h o-1
mz LM 2 ( ﬁ%"/@é] 7;‘&@ H)E%g%mh 1) B.0838, @143;2( 33?% 3y,
pyrazi nyIa §|9Fne¥ I 1 )5 p‘@’r ﬁ@dﬂbﬂ&"ﬂ%‘ ES (IEQ —) 9%(% n,

m z [I\/H—|]3H),—.0497G§d 3H). Exanpl e 276

(3R, 6R) - 3-Exampe zhsd\ma (ﬂﬂesvd)e@@swimdﬁ; (%rra%hkwylpsqgsnhéthwpr{obﬂ) 0 BHHidxa2, 3-
EMﬁﬂzg' 1- %"REE c§ ni]&é”lﬁ’ (BehR 780 @, M)/ P8 2
H- i nden- 2- i) 7@5(-22 (rﬁy@@, 535;4 H){fl 6((qd. |_1_I-i) 92 (d, 1H), 3.47 (s, 1H), 3.24 (s,

triazol - 1-3t) pHEnRy3.pMenh§t}, 2255~ b?ﬁéﬂna%h@d] -eﬁu§5L(ﬁiIV5H0 B).6&Rt+ 1570y 3Hx i n; ' z
[ MeH] + _ @95@41@4 Eg(ggrm 3378 (3R, 6R)-6-cycl opentyl -3-(2, 3-di hydro-1

Hind 2-

m)'rBhﬁl”. o AR A SRR R rog g2 - et roRi I C ey o 76
mi n; Pyl Mzth@ozl mghalﬂratfeplee@znewn?[%@Mse(ﬁ? R =(33604; m/aE'\A*i =

H i nden 2- %o)frﬁz[MHetdmb] proogyl ) - 2, 5-di oxo-1- 25

pi per azi ”ytiam%‘ E%‘i& BR )kéf@?hg&‘a'1'mﬁeéﬁb%%{;6qziﬁmetﬂ°yip%&;ﬁal1 R4 sF144-92 nmin;

mlznd[e:\]m;q @)feshy hlﬁgﬁ%&{l)&ﬁy § p%e%%e@@ﬁﬁl ﬁ{}gkﬂ Y3 21 min; m/z [M+H]*

triazol - 2-5#) aekfMifasmbtel = 456 - pi per azi nedione LCMS (B) Rt = 0.85 min; mz
[ MkH 15 ExdmpRG48X8RIBR-32813- ém{(cﬂrbaﬂ%/ BRENn-2-y()21-F5MhdthplrdpHenyl-4-

Hind 2- |
o perazi nymgﬂ?gg&g;% e S PR 2 B
M-H] + R 3-(2, 3-di hyd 1

I[-l-l nH]den 2- Example(2Z29(BRIBRA)- 3p620339hhyd|@ 15-l-mldelx-6-)d)-1 I[(1353 Jlr?lethyl 1H-pyrazol-4-

L Rt =
e e T ot

H-|nd 2 I3?6(2 met hyl prop 2, 5-di oxo-1-
pi per azi ny ﬁfﬁplﬂﬂﬁo (ﬁﬁ(ﬁ%?)fﬁy@r%ﬁéé@rﬁsﬂﬁ -ngeprgriyd-temeirierDcME4H(B- e = 2. 39

mn;  mz pyvhddl--yhpAddylntstiayipL,8-phstainddibre] (ILGMS@R)RB: 02333nid; mig[+HH-=1 H- i
nden2y|) (2-methyl propyl)- 25d | oxo-

rln P]I per a2| ?hﬁnfst%éé%@%g #p? guﬁ‘)@% E% [y (i Isde L rg@} 8’5%' = 0.76
H i nde?rﬁ 2- mleyhywml)raeﬁwepwmdmwz RES. QQ mw@% ) 673%% m/z [M
PCT/ 632005er53@@7

p' per gz'zgyt T5plvds BRlek) HiZBuRYARM ARLEH YL 6-tb-FRE BRI AE Hethid (D)
pyrazinyl)methyl]-2,5-piperazinedione LCMS (A) Rt = 2.93 min; m/z [M+H]" = 393;
Example 253 (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(1-methyl-1H-benzimidazol-2-

30  yl)methyl]-6-(2-methylpropyl)-2,5-piperazinedione LCMS (A) Rt = 2.96 min; m/z [M+H]"
=431; m/z [M-H] = 429.
Example 254 (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(3-{[(1,1-
dimethylethyl)oxy]methyl}phenyl)methyl]-6-(2-methylpropyl)-2,5-piperazinedione LCMS
(A) Rt = 3.61 min; m/z [M+H]" = 463.

35  Example 255 (3R,6R)-1-[(4-acetylphenyl)methyl]-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-
methylpropyl)-2,5-piperazinedione LCMS (A) Rt = 3.30 min; m/z [M+H]" = 419; m/z [M-
H] = 417.
Example 256 (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-[(2-phenyl-2H-
1,2,3-triazol-4-yl)methyl]-2,5-piperazinedione  LCMS (A) Rt = 3.53 min; m/z [M+H]" =

40  444.
Example 257 (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-
(phenylmethyl)-2,5-piperazinedione LCMS (A) Rt = 3.36 min; m/z [M+H]" = 377; m/z
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mn; mz [ MtH + = 505. Exanpl e 286: The preparation of this conpound has
been described as Internediate 5 14: (3R 6R)-3-(2,3-di hydro-1

H- i nden- 2w9l2pecloecf462- ( hydr oxymet hyl ) phenyl ] net hyl } - 6- ( 2- PCT/GB2005/005007

met hyl propyl ) - 2, 5- pi perazi nedi one. Exanple 287: The preparation of this
conmpound has been described as Internediate 15: 1, 1 -Di nethyl et hyl
3-{[ (3R 6R) 3- (2 3 d| hydro-1 Hinden-2-yl)-6-(1-ethyl propyl)-2, 5-

di oxo-1 - J 0& hyI }benzoate. 10 Exanple 288: The preparation of
h
EoR oo, g)gnggla,zﬁggq?lgﬁ%ﬁc[@ S eroBReny it B & inyro-1 Hinden-2-yi)-6-(2-

H-i nden- 2-miéthylfropyQ-2|F-fipereinediohy| CME (A0 Rt 5] Jbremir; e {MyH) = 411.

6-(1- m%'éI hzé ) i1k 1258 3@ éii: (Z@dlh%t@ﬂ-EKﬂl@ﬁJZ%/I)Z@Qz mEfteyosR2 tdiee-Bf this
conpou as bee

4- {[(3% 6F8'p%‘a7('%y1§"e§$ﬁ§7{¥';§ ﬁgg%@ﬁ@ ?ﬁ S iy iz I = 484 v0-1 15
plpera2|nyh 5 3- benzenedlcarboxyllc aci d. Exanple 290: The

prepar at i oExamhp |te|2|69 (BI@WF(Q Shdibydredir-iddeeRivh i (Camethytpeonyei-ise  53:

2-{[ (3R, 6R}y 'ﬁs%’lfgn)[ﬂﬂﬂ)éﬁ)ﬂ}?néth 2 @d&&rgzm{éc)lor% (lems ix) Rt = 3.03 min; m/z
propyl)-2 2 % r yl }-5- (et hyl sui f onyl )ben20| c acid.
Exanpl e Zd é'ﬁ/éﬁ@tl'a'](z)n th| S corrpound has been descri bed as

| nt er nkédi aE)eammg @4 4-{{(3R.@R)rt Pk et 1 HHnde n2ry)-B13-Mmethyiorgp)-2.Srieror - 1
Hi nden- 2- M]béraﬁnﬁl}l:nahmw Mdmwhylbé’nz’énewlfﬁwmldep|LW$1(A)IRAI=] et Imyim;jrbienz oat e.

Assay Procrﬁ/p_lr(1 term nati on of antagonist affinity at human
Oxytocin-1 eptors ure. Adhere Hanst er
Ovary ( CHOp*amaple262{35 p”rL@E}éq]rﬂdhk'ﬁgJ'?'éé@F% hyﬂiﬁ?}ocﬂuﬂg% ‘b(yt ocin-1
(hQr) recepomhpllmmadoml)mqtyﬂmethyt} %@pmataglnedlomxlzwwtﬁz BrliisuhT4 (B gifE, cat
no D64&1) ,veiHyrLt aoented with 10% heat inactivated foetal calf serum

(& beo/| ”V%ﬁgggaﬁ?ék or3%-0 Dyd A unddiVoly 91 SRR (S Begdibayiist T ogen,

g Myreth ]
ho. 10131- odinyethyts- K%nw@w@rata% pa%er%tﬁgt iofipert& &Z&F%g?@ooé%t i zdipHt 37c
and passagedB&vm’z;[Ma-l]Zl—days using 35 TrypLETM Express (G| bco/ I nvi trogen,

\(;gﬁeng edeﬁ%‘ :3e@e313.h ro[1¢ﬂ|%aén 22&)'—6192 tnam £ﬁ;:HO hOT cells
densi t %%eﬁ'gﬁ?tgy\ﬂghp‘?\%ﬁ m?thylgg §s(ﬁc\FI ﬁg é%ové and

mai nt ai nedm/ZI[M*'(b'l}efﬁD%ht (95% 5% ai r: COZ at 37C) After renoval of culture
medi um cetkmmrmsl(eem;mgz t,b)lbroltm(raethalzmfonyl)ﬂhemamemyf}@d(ztﬁmuhma1H-145mvt

KA, g *6- 1 53]4% w FHEMedI&Q 2eMs Rt Caeh Znin; lr-T|1]
cont a| n| ng pr 67462 PCT/ GB20 005007 (0 7rrg/ ),
t he cytopl aéﬁ%? aﬂ‘El i A / Fluo-4 (4uM Teflabs, USA) and the
quencHlsng BxmmpleB66i (BR&A)- HQa%ﬂth%WMnd )l -Kp-nmtbylclerhenyk] H-pgeszpk4-ver e
then i ncufiph@pylif-eu2-Aletiasistopy PRl pigitatinediéne3 1CMS (A) Ri £ B rhivf fes [MHIhe or
buffer cont %Jﬂ' rﬂg formate] = 501.
Example 267 (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(4-
{[ethyl(methyl)amino]methyl}phenyl)methyl]-6-(1-ethylpropyl)-2,5-piperazinedione
30 LCMS (A) Rt = 2.59 min; m/z [M+H]" = 462; m/z [M+formate]” = 506.
Example 268 (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[4-(1-
pyrrolidinylmethyl)phenyl]methyl}-2,5-piperazinedione LCMS (A) Rt = 2.61 min; m/z
[M+H]" = 474.
Example 269 (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-{[2-
35  (methyisulfonyl)phenylimethyl}-6-phenyl-2,5-piperazinedione "H NMR (CDCls) & 8.08 (d,
1H), 7.60 (m, 2H), 7.49 (t, 1H), 7.33 (d, 1H), 7.25 - 7.15 (m, 4H), 5.48 (d, 1H), 4.71 (d,
1H), 4.07 (dd, 1H), 3.87 (d, 1H), 3.25 (s, 3H), 3.19 (dd, 1H), 3.12 (m, 2H), 2.98 — 2.81
(m, 2H).
Example 270 (3R,6R)-6-cyclohexyl-3-(2,3-dihydro-1H-inden-2-yl)-1-[(3-
40  methylphenymethyl]-2,5-piperazinedione LCMS (A) Rt = 3.65 min; m/z [M+H]" = 417,
m/z [M+formate] = 461.
Example 271 (3R,6R)-6-cyclopropyl-3-(2,3-dihydro-1H-inden-2-yl)-1-{(3-
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ant agoni st, before being placed into a FLI PRTM (Ml ecul ar Devices, UK) to
nonitor cell 5 fluorescence (Ae), = 488nm AEM = 540nm before and after

t he addi tworro@fosadegzubnmaxi mal concentration of oxytoci nPCECIH2)s/Dxt0a

Anal ysi s Functional responses using FLIPR were anal ysed using Activity Base
Version 5.0.10. 10 Assay 2) Determ nation of estimated antagonist affinity
at human Oxytocin-1 receptors using Fluorescence Polarisation Cell Culture

15 Adher enne{HyidRERRA) HARDH-25- Vb Yinédidid 1XME3A) Rfﬁ@!m_rﬁmpﬁ%@mﬁ*%%; ,
r ecombi nang %r{an yL(‘:ﬁ n-1 (hOT) receptor, were maintained in culture in
DVEM F12 n@éﬁ Or(;ﬁ ma, %’at no.D64261}%!,. suppl emented with 10% foetal calf
serum ( G bE¥@MAle 3720 (FHERE-&1(2,3-diftydoer bidtndea7d-y)-Briirmethylethyl)-1-{[2-(1-
I(_é gL ut ;am nﬂbéﬁabmpléulmﬁyt)pmgmggrﬁt}ez,Slpipg:?g?@moﬂaﬁydmﬁloﬂdéfTD@ﬂBl (A$RLB g

i co:;lnvé__t;g' ,r}'n/zc[ﬁﬁH Y 11 ~ O = 84 | s were grown as nonol ayers under
20 S b TRPAL P St P B * O o
Bi ocheni st ethylpropyi-2ifr-dinxe-1viperazindinathydibenzoate el CKISHA) RiiF&d7 7 minl 800 c n?
rol | er botMeg: =Hanvest[RAHEeldgs. (HBSS + 0.6 nM EDTA) were centrifuged at
250g for 5z 2SS WAS I enaal 25 Afd er - endi ng the pellets
in 2001 s I(E){(}Qlﬂ&@?@‘kgsgﬁﬁﬂfég%&ihﬁpq%&ﬁg%rﬁgé@té as?téggﬁoﬁﬁg erformed at 4C
The cell s (R§tRYisiionyirheadimetyy!l-2,5zpineyaginedions, s (4) 81t=&5%£2wns+mﬂes + 10- 4M
| eupept i n M2gLgAaD; madM-HEEi467+ 1nM EDTA + 1M PMBF + 2uM Pepstatin A,
(t het Ihattlesxan I@mr(BR,@@@@,@aihilclﬂrﬁslm-i’gél@r@g%%&—ﬁ\%% 9;5%)51-{[?{@065}] I er! y
i n ethano unged onto i c m af ter, e firs
50 bur ot P AERERE Fe R R dibdEneliols | CEMBBLRL SO AR Fam  The
hormogenat elM¥H =¢@n centrifuged at 500g for 20 nins and the supernatant
cent r i f5ugeBixdrople37 6r(BRS R3-(24BdiANdg-1 Hrndemiyl)es-(msthyipropspe(dedHiie, she

same buff egigas. ' W - biL A . gt —was
then forc %ﬁ r@ﬁ%ﬁggﬁ@%m}%’g;& (ﬁ éi%édg{éﬂ pLF&?\g§ :(%)tek{l; 9(173 W@U%%r‘?g ,

(usual l'y x he volume of the original cell pellet), aliquoted and stored
35 frozen Bxample 27dd3R.6MSEA-dinedro-16-indan-Biyeh-(Rgmethyhpgo il e b ¢4 bt chd-

Pol ari sat i tiazdbarppUesidInveh8)-R6eisradnatfore iLTMS $BY Red 005! hihi RSIM+M]190%
DVBO. g | u&g@g conmpound was added to black Greiner 384 mcroplate at

0. 5p1/wel | odi T | abel I ed oxytocin 40 (Perkin Elmer Life Sciences
custom r emgé%§4§g§%)ﬁQ°WPWb%¥3’%'dﬁ‘élg'é’w Hipdesr2-yx-orii-@ePES, 10V
MgCl 2, 0. 1memblinyldadvanypsamy jnmetoly B20fh-pipeqakinedione t hCKISHB) &t ek 0.261ohirg nt/e t he
m cropl at gvssingsbe. gi ve a final assay concentration of 0.5nM @ 20pl / wel |,

124 WO 20 R f o]l d ddi ti f. hOoT
2 R o Ve R SO A B 1 M S
concerfr atRiegragnyipnesiyinhenyl)-4rereheliseearboxandide r HPLEL(BY Rt F@83 mighm/and
i ncubat ed [M+H'oofM9.enperature for 2 hours before being read on an LJL

Anal yst  (Mainfoiel28 (SR 61535k, Hdihytio Ffihidr-b9N-d-i2 hethyMRYS | £RL3H3 35422,
Em ssion Tt 5. nMRYS imethyl)-2,5-piperazinedione LCMS (B) Rt = 0.85 min; m/z [M+H[" =
444,
30  Example 281 4-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-2,5-dioxo-1-
piperazinyl]methyl}-N-(2-hydroxyethyl)benzamide LCMS (B) Rt = 0.69 min; m/z [M+H]"
= 464.
Example 282 4-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-2,5-dioxo-1-
piperazinyllmethyl}-N-methyl-N-[2-(methyloxy)ethyl]benzamide LCMS (D) Rt = 2.62
35 min; m/z [M+H]" = 492.
Example 283 4-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropy!)-2,5-dioxo-1-
piperazinyl]methyl}-N-(2-hydroxyethyl)-N-methylbenzamide LCMS (D) Rt = 2.39 min;
m/z [M+H]" = 478.
Example 284 N-(2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-2,5-dioxo-
40  1-piperazinyl]methyl}phenyl)-4-morpholinecarboxamide LCMS (B) Rt = 0.76 min; m/z
[M+H]* = 505.
Example 285 4-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-2,5-dioxo-1-
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5 length 580/30. Data Anal ysis Fluorescence Pol arisation units from both
the parallel and perpendicular reads were wused to cal culate the Anisotropy
& Total IwbDensidsy460f the conpounds. The ani sotropy 10 waGBRoesm®8007Went
normal i sati on conversion then fitted to the 4 parameter |ogistic equation.
As the assay is providing an estimate of receptor affinity, functional pKi
correction (Cheng Prusoff relationship) was applied, assum ng the pKd of

Bodi py TangigerabifyReySnBX dindmismpe NdtRbeanfde IEMSIADRRYSLDNAS
conduct edn%lg?_rﬁg é\%ﬁivﬁé’ féase Ifi/\je'r sion 5.0 (I D@g). 15 A?ct I Vi t$Dgnd utility
of the corﬁS‘B\’J 5 } Fe*Pnvent i on Exanpl es 1-185 and 187-232 were found to
have at | east one of: i) a pKi value of 6.9 or greater in Assay 1; 20 ii)

a pKi val uExarhplé. Z860Thg pespaedtion nf iisseomphuntbhaspees d283ib28 asweerenddiatad t o

have b L 4 V9 o 2§ i o ane_ref  a(Bxanpl es
233- zg?ai;*%@@‘ﬁf%éiﬁiﬁﬂyﬁf@‘” R 2 (R Ao Ry it onh @i (BXATD, e

ty as Interne
conpounds wﬂa?i?ﬂpe&?ﬂ%&‘%ﬁr a (A). 25 Exanpl es 186 and 286-291 were
not t est edExamplec28%s $hy prepachtion wbthig ¢ampopng dias bree dasetibad @s Intermeiate
pr epar at i o601, 1MifethyRemp YR, 65)-3HRIIdihpdroI)H-intefr2rymd-a -étﬁ):lprob@l:'y_zxfp
200/ 06 4ol Tbnliatpentiue, 1~ Cne o more chomcal Sl ties
sel ected from a conpo of” "For a _ )
by 1 oltbgi EXAMBle-A880 Che BTEBaERIPD G 1A 1R BaF DecHBreabRd o nigiiediatht o o
Cl4al kyl end5: gBRER)EPA2, Bitlytiso- Stokiretein2syTp o-({2y1( b heliroethyiethy!) Biojatiday meths)-
gr oups; t?@_(f_h%yﬁtﬁﬁpg,gqﬂﬁgrgziﬁedm%-, bi- or tricyclic arlyl ?(radheﬁ g:nogryls
roup contgj 3 . ' ) ; ,
or N, wher BXB AR THE prebRlcion 8 s By eE hRR BB b B Fr?e%eooiqtﬁ Ut ed
by one or ¥r&{BR.§Rb813-Sviinxdro-AHyndan- 1)16r{dé9g§'éﬂl€f@ﬁ¥|ﬁ?,5s@@éb ed from
Cl- 6¢yld oapipgrazin@lméialiit|3-bébikehedicdroatykoayid. Cl1- 6al koxy, aryl, aral kyl,
het er ocy Cl MyamPRIFYOORAY brepafdiiBh 8f Y Sdnound @agrbeéﬁa{ayéribegas i@)t@ gcyclyl
|

or -S(O “i&ff‘tEE[??FE,X)?)&QB,%%@%%Q'/-Eiﬂde”r%-yB%-ﬁPéthﬁB%pfo-z,séf OXO- yptlpeeramrxi/yl](-)ne or

nore groups™
methyl}-5-(methylsulfonyl)benzoic acid.

Example 291: The preparation of this compound has been described as Intermediate
20  54: 1,1-dimethylethyl 4-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-
dioxo-1-piperazinyllmethyl}benzoate.

Assay Procedures

25 Assay 1) Determination of antagonist affinity at human Oxytocin-1 receptors
using FLIPR

Cell Culture

Adherent Chinese Hamster Ovary (CHO) cells, stably expressing the recombinant
30  human Oxytocin-1 (hOT) receptor, were maintained in culture in DMEM:F12 medium

(Sigma, cat no D6421), supplemented with 10% heat inactivated foetal calf serum

(GibcolInvitrogen, cat. no.01000-147), 2mM L-glutamine (Gibco/Invitrogen, cat. no.

25030-024) and 0.2mg/ml G418 (Gibco/Invitrogen, cat no.10131-027). Cells were grown

as monolayers under 95%:5% air:CO, at 37°C and passaged every 3-4 days using
35  TrypLE™ Express (Gibco/Invitrogen, cat no. 12604-013).

Measurement of [Ca®'];using the FLIPR™

CHO-hOT cells were seeded into black walled clear-base 384-well plates (Nunc) at a

density of 10,000 cells per well in culture medium as described above and maintained
40  overnight (95%:5% air:CO, at 37°C). After removal of culture medium, cells were

incubated for 1th at 37°C in Tyrode's medium (NaCl, 145mM; KCI, 2.5mM; HEPES,

10mM; Glucose, 10mM; MgCl,, 1.2mM; CaCl,, 1.5mM) containing probenacid
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I ndependent|ly sel ected from hal o, hydroxyl, carboxyl, Cl-6alkyl,

Cl- 6al koxy, trifluorod - 4alkyl, trifluorod -4al koxy, -S(O nR6, heteroaryl,
het er ocycWwol2pocaeyd62or - NR3R4) ; or R1 25 may additi onal | yChaB20abapsndent |y
sel ected from hal o, hydroxyl, -NR3R4, nitro, cyano, trifluoroCl-4alkyl,
trifluoroCl-4al koxy, carboxyl, -CONR3R4, -COR5, -S(OnR6, -NR7CORS,
-S(O)nNR9R10 or -NRll S(O)rrRl 2; R2 represents C3-7al kyl, C3-7 cycl oal kyl

or phenyl, | tH?l IQQ:aLdUnﬁ hedicatd) FIp6-40pRIM; YT SHEbS! US) eshddyheone
or nore gr ;

independgn(? Y r@? g e@?\t rf_lfa%@f%a @#&M&wgg@u%og&k?@ Q&/ Cﬁﬁét g’leocrﬁl nI or
het er oaryl N for e @dditional|3emin aéf Byt itk by er@lc&ne OFHPé'ff@erRE%'I“QQ

het er oar y| arjagonist, befaye being placké intopt FLORRM YMelabdan Deviess, lhy()oamcmltonwle
groups 5 ndmm%ﬂéé ex'5§|4%éﬁﬁd)\%%ho &Qé&?ﬁﬁéﬁmﬁ&aa %&B%QW

hal o, hydro kyl 1- 6al koxy, C1-3al {oxyCI -
trifl uorod‘lor%ﬁflt@apn P}FIYtP?' @ 4al koxy, -S(O nR6, COR5, het eroaryl ,

het erocyclyl, aryl or -NR3aR4a; or R3 and R4, together with the
i nt erconnenaiangnémyﬁtomto which they are attached form 5 a 5- or

6- rrenberedF%&ﬁﬁa% on8bs as.ﬁ%FLg:%?wg@@asﬁgd ngh ARG eeqsrarve?a?n whi e ring

may ditionally contain et eroa epen ected fromO,
S or N“and wherein the 5- or 6-nenbered heteroaryl or 4- to 7-menbered
het er ocycl A$say 2)gDeteyminaticn ef esfimaipd avtagonist affinity atthwdam Pxygteein! nor e

groups sel eeeptbrs isMglHioldedencé Polatisatieny, trifluoroCl-4al kyl,
trifluoroCl-4al koxy, -NR3aR4a, COR5, hydroxyl, aryl, 10 heteroaryl or

het er ocycl gz\;\’herel n the Cl-4al kyl, Cl4al koxy, aryl, heteroaryl or
het erocycléf’ HUR on the 5- or 6- membered het eroaryl or 4- to 7-nenbered
het er ddy cl AdharémigChingsd eHdrosteh €vaopt(Ceital ¢ellss stably expredsity theereoombinaet

gciogglsko;ﬁﬂﬁﬁ&ﬂ@ﬁ( (okcin- £ EhS ) %&eﬁfo?ﬂv&%' ﬁam@ﬁ@goo?hyl:ultu?@rrp@f\kﬁlvl F43- rﬁ@é A

het er oar ylycs'ghTé% gﬁf}?# ar #fle'@F ted f‘%tﬂl\@f%?féé} Ca&%@éf%ég %.%{ r\"ﬁ@@ﬁ@’n@ént |y
represent M0 @%‘bﬂ&yzm Mok gat,t?félr@éﬁlhwlnvagen ﬁ%t 800293070249 randh@Hegbak y|
wher ei n t he4 & {BbkceArvitrdgenfesic hoabidl-02@r yCellshakry grynt ¥k rodndigfees aaas

rou 080 r
?ndegzzr?dgﬁ%lslegs{(]ceﬁégpggtgr om ZOb%%Fié@ﬁ; r%oxy(?jaygébgr g->|<y Sa@lﬁggl %PF&
Cl- 6al koxy, trifluoroCl-4alkyl, trifl uoroCl 4al koxy, - S(O nR6, heteroaryl,
het er ocycl| Membsanepkgparatio KK Gene Exprgssioor & Rirotein Biochetdsteynnect i ng
N-at om t 0 MemBlanes&rébrepatddedit @elld QUltlTed iR-1800crA2 MEIRP BHMEsS. h@éreés?@d ¥éilsor a
if- oﬁo 7hrre roatgms %%E t)jwe{‘{ bé}ﬁmflu@é‘c! S{d‘zéfdrgnt%rggég%hwq‘h ‘9%? ﬁ%tnthgl "
- or 28 meAlsB S RRATIGAI PeISAn F09THS (RBrEBS S INATEMED By | Al s%eqqﬁyntbe
f urt her opitepmakteypesiobmed BUER The aiie were homegerisadofer 8ed & ed ih 200mls of
Cldal kyl , £gmmARES W 1(§-E1ivf ieUPé&ﬁ%lF é@bé%ﬂl babifraéih U0k AR EAFAKOX v A%y
ol oty AT LR TR M, S At oAl
4- to 7- neRBRAEMElV i Sthaniph| Yhe hpmgoenale was plungad pnigdee sl mips afigbtheifirsit ed
by one0or bupsteargy tQg6 ming@ftentheniay best & tiissipateatie fedr. Thy domsyénate ardoxy!

ﬁét 2?1};?" ithéﬁ- cBRkREY: att 500! PR hing AW the dUpefldt HehirfGldHONY 36~ mind ARe:
y 48,000g. The pellet was re-suspended in the same buffer as above but without PMSF
and Pepstatin A. The material was then forced through a 0.6mm needle, made up to the
required volume, (usually x4 the volume of the original cell pellet), aliquoted and stored
35 frozen at-80 deg C.

Measurement of OT binding using Fluorescence Polarisation

Compounds were prepared as 1 in 4 serial dilutions in 100% DMSO. Diluted compound

was added to black Greiner 384 microplate at 0.5ul/well. Bodipy Tamra labelled oxytocin
40  (Perkin Elmer Life Sciences custom request CUS54801) was diluted in assay buffer

(10mM HEPES, 10mM MgCI2, 0.125mg/ml bovine serum albumin: pH7.4 with KOH) and

added to the microplate using to give a final assay concentration of 0.5nM @ 20ul/well,
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het erocyclyl, or aryl); 35 R5 represents Cl-6al kyl, Cl-6al koxy,

trifluorod -6al kyl, aryl, heteroaryl or heterocyclyl, wherein the

Cl- 6al kylwoCheddmbd6oxy, trifluorod -6al kyl, aryl, heteroacylGRmwosmes@rocycl yl
groups may be optionally substituted by one or nore groups independently
selected from halo, hydroxyl, carboxyl, Cl-6alkyl, Cl-6al koxy,
trifluoroCl-4alkyl, trifluorod - 4al koxy, -S(OnR6, heteroaryl,

het er ocyclfmiowe@rw Y 2ddWRARY CAB-HET VhiRERS/ ARTAPR Rh @%Dfﬁo@%&ﬂo

represents_.Cl- a aryl,
or heter C%\%?i/a a'v%é?\éfﬂn?eﬁgrg@ 8#(‘?‘( E /Web: +%c@8§%§?%gw k4 ct@@fom E%tt%éal kyl ,
aryl, het dn@beigd at sporcempetafidryfor g dogEs Raipre debist T%Pﬂya%dﬁét fApglygd by
one or m)r(MoWleapSDevid&d)epemgeEbtdltytmeIfmsen wave ﬂemgtHwéBﬁ/ZZhEdmss(qd filterammory| |
Cl- 6al kyl '%J[ Eb,[g gxy, 5 Cl-3al koxyCl-6al kyl, trifluoroCl-4alkyl,

trifluor oé?[- oxy, heteroaryl, heterocycl yI aryl or -NR3R4; R7
represents H or Cl-4al kyl (opti onal |y substituted by one or nore groups

i ndependenPata Asilysis ed from by hal o, hydroxyl, carboxyl, Cl-6alkyl,

C1- 6al koxyrluoréSednct fRdksafidn @alt&fﬂom bbir theopsrallel aldk perpendi&ifl&) rddds were

?;it 2232[ gl LfsEHetBec,ra?c%?'a% XIJN? A%fs\‘) gro@%& Tgﬁﬁ ﬁﬁ%nsng%f RO E‘%BPF?%SLF r%aér#ﬁé’étrq&)
opti ordl | yvaé*{?és%'”qelﬁt‘é%ﬂtbﬁprﬂ}?é o nﬁ‘?réfeb?‘% q B Arfa?é‘i‘g FiCom
hal o, 15 dydtioxyhs toardssaylis pBividiag kan ;esﬂDlateaMkrﬁcgbptot raffinityo firClionad | il |

tri }‘Q'?UOVS%T@MP eng P%Qme%h A tlohfﬂl SRR plichedBUAMECEIpK s BodRy TANTARA:
or an eINeE, W At er

attached ftgr%?ﬁ g% Ifg@ng ?ﬂ?ﬁ%’é %t'(?n cf gcyckﬂgyﬁé Wé%v\% wg{re ?#Sﬁﬁ;&cwﬁ
addi ti onal $€jﬁec\(§’ﬁ‘~’t'@n £0dRBDr nore 20 heteroatons i ndependent |y sel ect ed
fromQs S or N, and wherein the heterocyclyl ring may be further optionally
substi t ut elgctggggQgtﬁutqﬁ;;mﬁgc%a&msld?g@ﬁM%I y selected from halo,

hydr oxyl , oxy, trifluoroCl-4alkyl,

trifl uoroCl 4al koxy, - S(O nR6, het eroar%/l het er ocycl yl , aryl or -NR3R4;
25 R9 and mnpleﬂjbﬁéﬁaedlﬂﬁr%@weégwdl@ TE-Bdgasy pne oft - 60yc| oal kyl , aryl,
heterocychyb p%vallh@bm g@r?,}eaMmAggaytﬁe Cl- 6al kyl, C1-6cycl oal kyl, aryl,
heter%ycllé g&' le‘ﬁE%’f?%réf d&ft%HHAs be further optionally substi t ut ed by

one or I oups |ndepe l'y se ect ed from hal o, hydroxyl, carboxyl,

Cl- 6al kyl, C1- 6a| koxy, trifluoroCl-4alkyl, trifluoroCl-4al koxy, - S(O nR6,

het er oar yI Exgamaes R33-28Re4e cﬁmuﬁdetoelnayeweq&turatpe iaotinatyl i as Udast ionatafdhsaly H '

Cl-6al kyl ; gn3Q\s@hy RO aEQan'ﬁ;leQ 2330283 A g wisbhhéee uhl"t?eéé?Qﬁlt@ﬁﬁédlét@s Nnathem t o
g

whi ch th | -
o e SaBa EIGE oy er I ARSI e o 2 4 1

het er &% os i ndependently selected fromO, S or N, and wherein the 5- or
6- menber edekphgieoarspl and 286-2@1 Averenbelr ebtdietierthe yassdysr amy ey  bidity3 &s

further opg. t | 4
A iy Pl T R Bl A R SHMRELOIAEFAILTAT

hydr oxyl, aryl, heteroaryl or
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het erocycl yl (wherein the Cil-4al kyl, Cl-4al koxy, aryl, heteroaryl or

het erocyclyl groups on the 5- or 6-nenbered heteroaryl or 4- to 7-nmenbered
het er ocycWw9l2oed/megieray be further optionally substitut e@ClhyGBNE&/ 0500001 €
groups i ndependently selected fromhal o, 40 hydroxyl, carboxyl, Cl1-6alkyl,
Cl- 6al koxy, trifluoroCl-4al kyl, trifluoroCl-4al koxy, -S(OnR6, heteroaryl,
het erocyclyl, aryl or -NR3R4); 128 WO 2006/ 067462 PCT/ GB2005/ 005007 R11
represents H or Cl-4al kyl (optionally substituted by one or nore groups

i ndependent|ly sel ected from hal o, hydroxyl, carboxyl, Cl-6alkyl,
Cl-6a|kox§¥ﬂﬂﬁifluorod__ 4al kyl, trifluoroCl-4al koxy, -S(O nR6,
heteroaryl, heterocyclyl, aryl or -NR3R4); 5 R12 represents Cl-6al kyl,

Cl- 6¢cycl ogl kyloneddrithore tab@icarasltish slecteafermatyhpedeofFormbiagl) may be
optlonglly substituted by one or nore groups independently selected from
hal o, “hydroxyl, carboxyl, Cl-6alkyl, Cl-6alkg trifluoroCl-4al kyl,

trifluorod -4al koxy, - 10 S(O) nRe6, heteroary erocyclyl, aryl or
nt
e era

-NR3R4; or R11 and R12 together with the intlerBo ting atons to which
they are attached form a 4- tea7-nenbered h gcyclyl ring which ring may

additionally contain one or % ero
0
ps

ons ijndependently selected from
0, Sor N, and wherein the I ng 1B nmay be further optionally
substituted by one or nore gru nd |y selected from halo,

hydr oxyl , carboxyl, Cil-6al kyl, Cil-6alk xy, tiri fluoroCl-4al kyl
trifluoroCl-4al koxy, - S(O nR6, het er 6% h 2rocyclyl, aryI or -NR3R4; n
represents 0, 1 or 2; 20 and m represent 2. 2. At |east one chem cal
entity conprising a conmpound Fornula (! A)oand physi ol ogi cal |y acceptabl e
derivatives, wherein the conpound of Formula (l1A) is a 25 conpound of
Formula (I) as defined in claim1 which is other than

(3R 6R)-3-(2, 3-di hydro-1 Hinden-2-yl)-8}(2-nethyl propyl)-1
-[2-(2-pyridinyl)ethyl]-2,5- pi per azi nedi one; (3R, 6R)-3-(2,3-di hydro-1

;ng;gl ne%ﬁd&ﬁgslgégﬁg@{%%?f&g af éZaL\l%ﬁ(t@er@Bﬁr ophenyl)ethyl]-2, 5-

H i nden- 2-yl ) - 6-(2- net hyl propyl) 1-[2- (4 pyridinyl)ethyl]-2, 5-

pi per azi nagiepsia: ( 3R, 6R) - 3- (2, 3-di hydro-1

H i nden-2-yl)-6-(2-net hyI propyl)-1-(4-pyridinyl nethyl)-2, 5-

pi per azi negiy Y re Cq.4alkyl
D P an! 2%‘ ?&%S?rgc ég«rygeé]? S;r‘é)'uB cﬂfti@héily63117bsgtut%d5 by one or mo 1-4alky
t et raHﬁdrcﬂfwnﬁazo[ 1, 5 a] pyridin-1 yI )et hyl ] - 2, 5- pi per azi nedi one;

(3R 6R)-3-(2, 3-di hydro 1 Hinden-2-yl)-6- (2 rrethyl propyl)-1

(L6 (trify dighydit 131 Ro@IRIIfbie e ‘
(3R 6R) - 3- éﬁ@&ﬂ % gggt[?f' ‘%r A ﬁﬁ E{ o flf l:gtone ol
H i mi dazol™ Qrem%rp p]s igdepsn yfﬁﬂ%;lt r‘P o'b p¥ ?inng&a&ﬂgr eteroary
group may be optionally substituted by one or more R groups which may be

20 independently selected from Cq_gcycloalkyl, Cq_galkyl, Cq_gcycloalkoxy, Cq_galkoxy,

aryl, aralkyl, heterocyclyl, heteroaryl, -Oheterocyclyl, -Oheteroaryl, -S(O)pheterocyclyl or
-S(O)pheteroaryl (each of which may be optionally substituted by one or more groups
independently selected from halo, hydroxyl, carboxyl, C1_galkyl, C1_galkoxy, trifluoroC.

4alkyl, trifluoroCq._4alkoxy, -S(O)nRG, heteroaryl, heterocyclyl, aryl or -NR3R4); or R1

25  may additionally be independently selected from halo, hydroxyi, -NR3R4, nitro, cyano,
trifluoroC44alkyl, trifluoroCq_galkoxy, carboxyl, -CONR3R#, -CORS, -S(O)nRS,

-NR7CORS8, -8(0);;NROR10 or -NR115(0)R12;

R2 represents C3.7alkyl, C3.7 cycloalkyl or phenyl, each of which may be further
30 optionally substituted by one or more groups selected from Cq.4alkyl or C3_7 cycloalkyl;

R3 and R4 independently represent H, C1-galkyl, Cq.gcycloalkyl, aryl, heterocyclyl or
heteroaryl wherein the Cq_galkyl, C4.gcycloalkyl, aryl, heterocyclyl or heteroaryl groups
may be further optionally substituted by one or more groups independently selected from
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40 (3R 6R)-3-(2, 3-di hydro-1

H i nden- 2-yl)-6-(2-nmet hyl propyl )-1-{[ -pyridinyl)phenyl]- 129 WO
I 5- pi per azi ned| ®OE/GB2005/005007
I [ 2- (1- et hyl -

)-2,5- plpera2|ned|one

2006/ 067480 2M0I6GB2005/ 005007 et hy
(3R 6R)-3-(2, 3-di hydro-1 Hinden-2-y
H i m dazol -5-yl )ethyl]-6-(2- nethylpr
(3R, 6R)-3-(2, 3-di hydro-1

Hi nden- Zﬂald h?dn(o& meédb}zsk;promsbhllcﬁ?se{lkbx{m@ﬁszlkswfiﬂéalk?lpfnﬂwdom -faikyl,

ﬁﬁ ,hxlj}énzz }("1 gél 3?@)6%%/ (?Oé SI{ g?r(ga %e?’erégycﬁll ar;ﬂ%grl\?RéaR"'a

pi perazi nyl ] et hyI } phenyl ) net hanesul f onam de; (3R, 6R)-3-(2, 3-di hydro-1

gy T s

-(3
2,
1-
pyl

l;l- ') g?ﬂ |2]<:¥ 535 ()f%g ﬁgé?ﬂéég\(v@rﬁyé mflar&cfn;neﬁﬁigWJato% & Wﬁfcié:‘?éy é]re attached form
H i ndeﬁ 2 %/?')0 of eiPOENI T 7 4{' 917(2 ?r ﬁ&e qJ]‘g,tl‘,)y ywhich ring may

phenyl ] rretdd;dlt}an@llySecpnt@er‘apr iZebi¢terpaioniss RdeppndEntly S@'Qﬂ&d]ﬂ@@-@ S or N; and

H i nden- 2 Wekeif 12518 Eepistped hetbrdatyd ofat by ¥-ndrhibered agekodyclyl ring may be
yl) met hyl lfuehér- d%tl%éﬁ%l Isnsﬁit@te@ b)( 3Re 648) mdrd Zrdugdi byldeted tfrom 01 4alkyl C1-

Hind 2-yl)-1- 15
me!t EyFBr op{?‘l”%OX? Eff'fﬂﬂ%‘éq;&é?'hé'dl (5' é°r°%3ﬂa%azobﬁé§?%% ﬁ%&%ﬂ hydgoxyl aryl,
H i nddg- 2- neltérear-y[ (ot - beteydoydylH(ywlyeraino thed -Gy ),aﬂgyl,hﬁﬂ 4@kq>q, aryl, heteroaryl or

i ﬂé'eﬁ”é%t% of/c é%{@?ﬁ%‘? 3%?? ff{??ﬂ il ft°r. Yﬂéﬂo#& kg

H pyr azol -ei§ipg ﬂ; -rpay;_bg Suls or INPiChPHRUrS1
H i nden- 2- Iwgpemd@{tw Qﬁtf??eftfwmafﬁ erﬁi‘){'h‘gﬁr?oﬁhégy %}ét%ﬁ)ﬂkexs( frifluoroC1.
et hyl propy, 12 %“fﬂlbﬂﬁf éll&%@/' OI%O),R6, CORD, heteroaryl, heterocyc [, aryl or —
(3R, 6R) -1- bi s( tr| Iuororrethrf)phenyl] rrethyr¥ 3-(2,3 dyhydro

H i ndda- 2- ail%45'(%1- ethyl propyl)-2,5-pi perazi nedi one;
(3R, 6R) - 6-cycl opropyl -3-(2, 3-di hydro 1

H i nden- 2-y39 544 rE2 |r(d€%tehd’érﬁly|ré&€¥éﬁt9h@'ﬁyéilkyl2é1 cycloalkyl aryl, heterocyclyl or
hyl di o
e e 5 o] FERAE BT shuY: Bileryroer ful Pl o etroend grots,  ana

(3R, 6R) - 3-rhay Be ¢lirtmgcloptichally substituted by one or more groups independently selected from
H- i nden- 2-pdio, hl,fdfc(xﬁl- chdokgli TRidaKYRIC NgalkeyPIHflLiedC4iyatkyl pritugrbE 4 _galkoxy, -

et hyl ] - 6- etgyl 0 erazi nedione. 30 3. At |east one chem cal
entity acc%(?)dm% r}e(gé)r @&f/ﬁ%@r%cryc@ § wherein A represents CH2, CH(CH3)
or CH2CH2. 4. At | east one chenical entity according to any precedl ng claim

wher ei n thﬁ wgn 43'5’:6 e‘?%ﬁ?\ttﬁeﬁﬁ'@ hnedﬁmg Mtom wwhmhdmeylare gﬂé&%’d' ny'

or pyrazol | éa C 1N

claim V\/nerfém‘u at‘n-'hé’r Srgey ereﬁg}eéer%r% %65%{7}/6833 %S%tgﬂ)&'ﬁw s@h@&@g from
C1- 6al26y| ,may addilicraily coateipl 1 ou2 kleyoatoms éndeperdarttly Iselepied diopaidy B, orNtH of
whi ch may \peergigtih@ Babl B-nfarisdrbd WeRebdiyl opiae t@7-nidiseré@ hgtepouyalyl metepapdent |y
sel ected frARRMYEEMENY subdtitbebkdy onElaB ke gloufte beleeiel Cirath, CayslkyprC4.

aalkoxy, trifluoroC1.4alkyl, trifluoroCq_4alkoxy, hydroxyl, aryl, heteroaryl or heterocyclyl
(wherein the Cq_4alkyl, Cq4.4alkoxy, aryl, heteroaryl or heterocyclyl groups on the 5- or 6-

30 membered heteroaryl or 4- to 7-membered heterocyclyl ring may be further optionally
substituted by one or more groups independently selected from halo, hydroxyl, carboxyl,
C1-galkyl, Cq.galkoxy, trifluoroCq_4alkyl, trifluoroC4_4alkoxy, -S(O)nRG, heteroaryl,

heterocyclyl, or aryl);

35 RO represents C1-galkyl, Cq.galkoxy, trifluoroC._galkyl, aryl, heteroaryl or heterocyclyl,
wherein the Cq.galkyl, Cq.galkoxy, trifluoroCq_galkyl, aryl, heteroaryl or heterocyclyl

groups may be optionally substituted by one or more groups independently selected
from halo, hydroxyl, carboxyl, Cq.galkyl, Cq_galkoxy, triflucroCq_4alkyl, trifluoroCq._

salkoxy, -S(0)R8, heteroaryl, heterocyclyl, aryl or -NR3R4;
40
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-NR3R4); or Rl may additionally be independently selected from hal o,
hydroxyl, - 130 WO 2006/ 067462 PCT/ GB2005/ 005007 NR3R4, nitro,
trifluoro®b-24d@ldeéyde2 trifluorod -4al koxy, carboxyl, - CONRBRAB20GBERS)07-

S(O nR6, -NR7COR8, -S(O MNRORLO or -NR11 S(OQnR12. 5 6. At |east one

chem cal entity according to any preceding claimwherein R2 represents
C3-5al kyl, or R2 represents C3-5cycl oal kyl which may be further optionally

Eéb 3: iOLgt F{g t}é%rt‘é%él%é' ?’1; %N@,er%_%%&ch‘&lmt alifluRDREaR]l, Caryhometdroaml, i or t he

e ; - AL 0 ' enti di

to any prQ%“@&?%ﬂ\},’\ﬁl eReifie e?h'Gﬂg(yhr?g'q\f?ﬁB?ﬁﬁgé%@Ré{g}méﬂﬁ%pr tétg)r%% ; e
Cl- 4al ky| opetérobycly@Pt bripk | shayubst opticheltl tsybstitetedr byooee Qr owe groups

It gggfﬁn?eﬂ{d{eﬁ:ﬁﬁnﬁ?; adletteam fyrer oo, hgdroell k garboryl- NB3agalial, dBq-gakexyd R4,

n .

s-"or h§£ %gﬁﬁj@-@%@ﬁ@@?@ﬁﬁ@#ﬂ@?% G e a1
or et epo ; I ndependently selected fromO, S or N, and wherein the
g- (c):r1 S-Fenbered hetlerocycl yl ring may be further optionally substituted
y -4a . a e ' ti i Il '
O neFl el 3 SRR, Bgies i s Bl

| east ons'f&giﬁ'i‘q,?&!tweﬁ?'x?d ?Oﬁemr n aE’o %’ﬁ&oﬁLeE%rgPW’ c&hﬁ%&he@kﬁnkﬁ@t’
repr esgnt $riffabrdy_karyy, Wiiuekod £48IRbxyo 8(0 bisétetoatyhd heterdcylalytr esyy1Qr -

C1- 6al kOX@ 3orf?l _R3%4. 25 101.54At Iygast( ?ne chem c?f: entity Lfl!llccoprygi ng to
any prece Rfuf @1 ai m wherein R6 represents Cl-6al kyl, trifluoroCl-6al kyl or
heterocyclyl, each of which may be optionally substituted by one or nore
groups i ndprpterhtsyCsehigh & -foycloalRyl Gall kiydterocyslyl ulhetargaryl eagh g which
F?E@Q%H Rhaéifly! oot Rt t ©

het er ocycl yl Or 5 NR3R4, BQ u} @to L’%g%
%P%tfor“a Ll;bs it by on ore’ gr . /
22&-"&3?@?%@, T i hyr%?éaiioﬁ&ﬁgﬂé SEC AR, pprdy oS one

Cl- 6al kyl 810)#%6,enetmqarylyheterocbrdylean'howNF@Mh of which may be optionally 35
substituted by one or nore groups independently selected from Cl-6al kyl, or

-NR3R4. 13. | east one cheni cal tit di i '

wherei n R TGS tagadhssavibehe jercapestian Eiors e KoY erhafer BEJ RS A or
het er oar yl4-eaachmembetddc hetesocyolpt fimmalhioh dnghstayt additibnbly enetaisr ommbOe NBRTBUPS
! ndep‘%deqwtelt%/ro?ts}n‘%ﬁbo ae%ﬁ@ﬁﬂsyh%éié&éd/ krom?8, Sarexard whérefriing)eteratydlyl TiNG3 R4

or heteroccs/ 0 1 Ltuted b nq:lr61> l. Eﬁt ‘i’e
¥ ?Wét% %ﬁhgzﬁs @;ﬁg%{ r, Mo (@/SI (ﬁenq ﬁ from
o Dot Sy nesoeny af b ?g%e@g*v‘étn ifccediand é@-ﬁ?@"é&;’-{m :

ring whi chg(0)qR0, MRyerosli, heeradyblyl, annbeiNR3RGr 2 het er oat ons i ndependent |y
selected fromO, S or N, and wherein the 5-, 6- or 7- nenbered heterocyclyl

ring may be further optionally substituted by one or nore groups
25 R9and R1% independently represent H, C1_6alky{ C1-gcycloalkyl, arﬂ, hetgrocycly| or

heteroaryl wherein the Cq_galkyl, C1-gcycloalkyl, aryl, heterocyclyl or heteroaryl group
may be further optionally substituted by one or more groups independently selected from
halo, hydroxyl, carboxyl, C1.galkyl, C1.galkoxy, trifluoroCq_galkyl, trifluoroC4_4alkoxy, -
S(O)nRG, heteroaryl, , aryl, -NR3R4 or heterocyclyl optionally substituted with Cq_galkyl;
30
or R and R10, together with the interconnecting N-atom to which they are attached form
a 5- or 6-membered heteroaryl or a 4- to 7-membered heterocyclyl ring which ring may
additionally contain 1 or 2 heteroatoms independently selected from O, S or N; and
wherein the 5- or 6-membered heteroaryl or 4- to 7-membered heterocyclyl ring may be
35  further optionally substituted by one or more groups selected from C1-4alkyl, C1.
galkoxy, trifluoroCq_4alkyl, trifluoroC1._4alkoxy, -NR3R4, hydroxyl, aryl, heteroaryl or
heterocyclyl (wherein the Cq_galkyl, Cq-4alkoxy, aryl, heteroaryl or heterocyclyl groups
on the 5- or 6-membered heteroaryl or 4- fo 7-membered heterocyclyl ring may be
further optionally substituted by one or more groups independently selected from halo,
40  hydroxyl, carboxyl, Cq.galkyl, Cq.galkoxy, trifluoroCq_galkyl, trifluoroC4.4alkoxy,
—S(O)nRS, heteroaryl, heterocyclyl, aryl or -NR3R4);
128



sel ected from Cl4al kyl, or -NR3R4, (wherein the Cl-4al kyl group may be
further 5 optionally substituted by Cl-6al koxy). 14. At |east one chem cal
entity acwondiang7460 any precedi ng claimwherein RL1 r epCEGBIE/doS@7

Cl-4al kyl. 10 15. At |east one chemi cal entity according to any preceding
claimwherein R12 represents Cl-6alkyl. 16. At |east one chem cal entity
according to any preceding claimwherein RI1 and R12 together wth the

i nterconnecting atons to which they are attached forma 5- or 6- 15
nmenbered heterocyclyl ring which ring may additi onaIIy contain one or nore

het or ocyci | tekgeantsy b G kST dpb Rl ol PO Sl OF dioeBrouge.

groups ind@ctmedéentlywe fasciram halop hyd rﬁéy ofarhQy, (S;dyﬂia ﬂ’agbﬁii&PXy'éﬂf USE® &I
Cl1- 6al koxyﬁlgy[ 'trflfluBFH 1q4alﬁ@4|¥k§é(0érﬁﬁ6 fHegg?bgglhé@}d@&yh aryl &-QREREE), heteroaryl,

het er ocycl aryl or 17. At 1east one chemcal entity according
to anySpreceding claimwherein n represents 2. 18. At |east one chenical
entity according to any preceding claimwherein m 25 represents 2. 19. At

| east one gtep fégen%%tbwk eq 6%}/8!%“(? a@gir%éjg@éifnsr Rbtaidarg &laek lop hfchom

the group con IStIr@? O-
H i nden- 2-1ypay be optionaliy pHpsti 9qi PY PNR AT HYRIE K iRdePeRdRol)y Jelecied from halo,
pi per azi neWardyHi earboxyive Chysalipvl{ [Q‘BB@'W 3urifigoraCa-4efytl FijligroCq.4alkoxy, -

I(—I-:%:Qng f 3_%@%§%§%}é§'§%¥ﬁhge%wn %rﬁoﬁi NFEBfe+ 1- pi perazi nyl ] met hyl } benzoat e;

H i nden- 2-yl)-6-(1-ethyl propyl)-1-{[ 3-(net hyl oxy) phenyl ] net hyl } -
2, 5- pi per agrirfedamnr]2 &ﬁe{f@RmﬁR)heBm(ét‘c&rfébmghtomk to which they are attached form

H-i nden- 2-yl,) 4 06711-%?3@5% %&y&y%ryilnh%g\ih%t% RBG BELBRAINY Edritain Bne or more’

s Prdon: Sed'§r°6f°(ff BReRATHPbY $5ieted Mo o1 W@y bHERHT g Rgfprocyol ring

2, 5- pilper ananbdiuwther opBRatRIulstiiubed3byipmg aif MOrE groups independently selected from
H- i nden- 2-hdld,-16rd(dkyk tcagtopylo By Lgalkil, {Qaeqlh@tmwwsppph@iwl]WﬂwryC}maH@xy,

I%L:Sngiagerz qin‘geﬁ%?%r%’é'g’r{hg@mﬁ’f&? ﬁ/ §P net hyI phenyl )met hyl ] -2, 5-

pi perazi nedi one; 132 V\D 2006/ 067462 PCT/ GB2005/ 005007

(3R, 6R) - 3-§ fopRedtnby@irGor

Hind 2 yI) 6- (1- ethyl propyl) 1-{[3-(trifluoronethyl)phenyl]-

nmet hyl i perazi nedi one; (3R 6R)-3-(2,3-di hydro-1

Hi nden 2 @ﬂ mgepresesity I%?opyl) 1-[ (4- net hyl phenyl ) met hyl ] -2, 5-

pi perazi nedione; 5 (3R 6R)-1-[(3-chlorophenyl)nmethyl]-3-(2,3-di hydro-1

Hinden-2-y1) - R (dafkt BMé BHPRY¥AD At comprising a compound Formula (IA) and
physiologically acceptable derivatives, wherein the compound of Formula (IA) is a

25  compound of Formula (l) as defined in claim 1 which is other than
(3R,6R)-3~(2,3-dihydro-1H-inden-2-yl)-6-(2-methyipropyl)-1-[2-(2-pyridinyl)ethyl]-2,5-
piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-[2-(4-nitrophenyl)ethyl}-2,5-
piperazinedione;

30  (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-[2-(4-pyridinyl)ethyl]-2,5-
piperazinedione
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-(4-pyridinylmethyl)-2,5-
piperazinedione;

(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-[2-(5,6,7,8-

35 tetrahydroimidazo[1,5-a]pyridin-1-yl)ethyl]-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-{[6-(trifluoromethyl)-3-
pyridinyllmethyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[2-(1-methyl-1H-imidazol-2-yl)ethyl]-6-(2-
methylpropyl)-2,5-piperazinedione;

40  (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-{[4-(3-pyridinyl)phenyl]-

129



pi per azi nedi one; (3R 6R)-3-(2,3-di hydro-1

H i nden-2-yl)-6-(1-ethyl propyl)-1-[(4-fluorophenyl)nethyl]-2, 5-

pi per azi nEdi20008167463R, 6R) - 1- [ ( 2- chl or ophenyl ) net hyl ] - 3- ( 2c3+aH2hgsds0
Hinden-2-yl)-6-(1-ethyl propyl)-2,5- 10 piperazi nedi one;

(3R 6R)-3-(2, 3-di hydro-1

H i nden- 2-yl) - 6- (1 ethyl propyl) 1-{[ 3- (4- nor phol i nyl net hyl ) -

Erenél ] mé@%}} @ medione formate; (3R 6R)-3-(2,3-di hydro-1

i nden

met hyl }-2( éréﬁ"isi 8HEPX%\-@&M%@HD@Q%!@X%M'3937‘% Hy-6-(2-

H- i nden- 2-nyathylgropyh-8i5Ryipgragpgdipne- { [ 3- ( 1- pi peri di nyl met hyl ) -

phenyl ] net(mls -%,(5 “FdipRIraziHAaderong/)iea(2me thylp(ch) SIRR-[8-((rfiBAslifoyyl)phedyi]-

Hi ndle :f% 3 A fadidemet gyél grg no) et hyl ] oxy} phenyl )nmethyl]- 6-(1-ethyl
ro LN
SRR T e WY RGN T 20

pi per azi neificvamnylleBR}BRNYBMEethaBeslilippamisie
H-i nden- 23R )6R9-3((3; ﬁ.hglsnmmaén-z Gl ﬂnﬂmylp&kwnyll )X M +2pypazol-4-

l[:_)|l_ Ip(raurjgﬁl ge | Oﬂﬁd] m%d I hydro-1

Py 1-{[2-(trif]
ARt Ul RSt RS PaR S ety P hainimethyi)-
H i nden- 2-py1bb1ylﬁne(tﬁylp2 Bydiperazigédiorie; { [ 4- (tri fl uor orret hyl ) phenyl ] -
met hyl } - 2, §R Rg%rgzﬁ &ﬁ%r@ﬂﬂ—mﬂé"fﬁQ%ﬁ -nét ITp% PNA-R2-ethyl-2H-tetrazol-5-
u

H i nd 2 ﬁ Do 2- hyl
phleﬂyﬁ?ma hyg- E E%‘SI one; 3 S[R(EsrRl 3- ?rzoge'é h )oxy]
H-i nden- 2§ )61:63((2 i rgﬁ(&wnyn Zy){hl(pﬁh 51mﬁfh>dﬂ€fhxfﬁ§%éyyllme§byll -6-(2-
FQE“%'F% mi‘tdwhx)lpr%p%&la@ﬁbafzmediome |
"8k @%&Tﬁ%&}?ﬁ WMBQN?%) 1. [(‘Fle*ﬂwl }'H’?"V‘&&“@')m(égﬁﬂg%zl (2,66

H i nden- Zéﬁ% \é 9 8?5 -'pi per azi nedi one;
i chl oroph H‘Iz -RIDPrEZBSHPAGdr 0- 1 H- i nden- 21yl -6-(1-ethylp roxg
2, 5- pi per a(SRrﬁéQjﬁe(rZe'i dlsgdr@gkl-@p@n-g W)QG-@-meﬁymrqpyj) {[1-methyl -5-(trifluoromethyl
I(—l-slqngen 2- Mb ,-@ﬁ].h—ﬂ,ﬁé{hwggyd perdzif&digng; i di nyl met hyl ) -2, 5- pi per azi nedi one;
L3R d§§ o %)(#g%‘@g&@y o-1H||n§:n-2 5 1-{gimethyigringimethyfohenyhmothy)y-6-(1-
2, 5- pi pera@éu%&%hﬁ '@%Eaépg &2, 3-di hydro-1
H- i nden- 2-BR)BRI-1¢ {13 BidsftrifiuapyrielhylphenyIRpthy-3otetrsiingdiioyl H-ingles-2-yIB6-(1-
ﬂ pe(rjaZ' geéih 6;§d né&?ﬁe di hydro-1
i nden- |
propyl) - 2 @ %@%ﬁygﬁ'ég%ldgg'%q %%@fb%gﬁggﬁp@?@%ﬂ@& @%ﬁ%q
(3R 6Rp- 1- f{l? lﬁ-@?ﬂ‘é?'ﬁ?ﬂi'@&%phenyl ] met hyl }-3-(2, 3-di hydro-1
H- i nden- 2-gR)6r8-3-R, BtinydroprHpen-22y151-f(Bmesthy pimayl) oethyl]-6-phenyl-2,5-
piperazinedione; and
(3R,6R)-3~(2,3-dihydro-1H-inden-2-y1)-1-[(2-{[3-(dimethylamino)propyl]sulfinyl}phenyl)-
methyl]-6-(1-ethylpropyl)-2,5-piperazinedione.
30
3. At least one chemical entity according to claim 1 or claim 2 wherein A represents

CH,, CH(CHj;) or CH,CH,. »

4. At least one chemical entity according to any preceding claim wherein the ring B
35  represents phenyl, pyridyl, pyrimidinyl, quinolinyl or pyrazolyl.

5. At least one chemical entity according to any preceding claim wherein the one or
more R'groups may be independently selected from Cq_galkyl, C1_galkoxy, aryl, aralkyl,

heterocyclyl, heteroaryl, (each of which may be optionally substituted by one or more
40  groups independently selected from hydroxyl, Cq.galkyl, C.salkoxy, heterocyclyl, aryl or

-NR3R4); or R? may additionally be independently selected from halo, hydroxyl, -
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(3R 6R)-1-[(2-bronophenyl ) et hyl ]-3-(2, 3-di hydro-1 Hinden-2-yl)-6-(1-ethyl
propyl)-2,5- piperazinedione; 5 (3R 6R)-3-(2,3-di hydro-1

H- i nden- 2wol2pedde(4d2et hyl propyl ) - 1- {[ 4- (et hyl sul f onyl ) plremydH2005/005007

met hyl } - 2, 5- pi perazi nedi one; 4-{[(3R, 6R)-3-(2, 3-di hydro-1
Hinden-2-yl)-6-(1-ethyl propyl)-2,5-dioxo-1-piperazinyl]- methyl}-N Nd

i met hyl - benzenesul f onam de; (3R, 6R)-3-(2, 3-di hydro-1

H i nden- 2-yl)-6-(1-ethyl propyl)-1-[(4-hydroxyphenyl)nmethyl]-2,5- 10

[
. . r
ﬂl_lpﬁ(rjgﬁl 2;%?; r{n% ng?IHéméﬂdﬁ)Tyj f_‘gﬂgc(rgeﬁﬁtalkox%ecarm)%t Cﬁ)l]\lR3R4, -CORS, -
pi perazi nedo . B BRIRAY ar NR11S(0

H i nden- 2- él ) - 6- (iSrret hyl pr(gg'?l )-1-[(2-nitrophenyl)nmethyl]-2,5-

i per azi nedi one;

?3% 6RS- 1.6¢ { 34t (lemst goeoqumgal)@mw FeERrinmia 1Y) Preceding_ glpiAy avherein R
H-i nden- 2-r¥ r)es@nté 25 ga@khy bR pypriséhts Qo smyclaaikpledhiomenay be further optionally
(3R, 6R) - 3- %ﬁ _ﬁélk 'vJPlQF'é"n ﬁwé’%&aégu%eﬁ%F RYIoBR s i the R? group is

(gk%%)ﬁeglgmw hoih pi per azi nedi one;

) - o-1

Hl-i)nﬂen I2]yl) 6- (Zs%methyl propyl %jl {[4-(1, 2, 3-thiadiazol -4- 20
yl)phegy! lzret BRIAF LR Lo %Ba cdedifg et Widran R3 and R4
Hl") Prgfﬂ |2]||¥Aj,)p§ aiﬁtr ei@ gplqy(i,)C%ArEW i ﬁ:ohglfiygtﬁﬁﬂiutéd t:y one o?'nmore

(3R 6R)-1 g[ra@@schnhep@meﬂy|s)aleeteuyfrc}m31y@z>m cﬁmglhyloorl -NR32R42, or R3 and R4,

H i nden- 2-y, étn& Wwith MR Wér@b@rmdtlh N-BtonPtd @hivhi thegdizpaettadied form a 5- or 6-
(3R 6R) - 1- b e zﬁeq r% éhhxrgé n‘?b g d?‘fdﬂaﬁ?’%BRt’aﬂﬁ 1 or 2 heteroatoms
H i nden- 2- %r razi ne

from O S or N; aﬁd herein the 5- or 6 membered heterocyclyl

(3R, 6Rp- 3- l(@ep@ndﬁarﬁ d?etbe
H i nden- 2-ripg)may ba fusthey ppfiasaly substitufesl ByAC talsWol i nyl ) phenyl | -

met hyl } -2, 5 plpera2|ned|one

3R 6R)-1- b t h
i nden. 2. g ) A a8 35 e BB CO BN, a2t Al idon o anc
(3R 6R) - 3-R @demmﬁ@ﬂtby @present C1-palky

H i ndep- 2-yl ) - 6(1 ethylpropyl) 1({4[(tr|fluororrethyl)oxy]

phenyl} et hyI) | ne i on 8- é % 8 Fm 5
Hind t Y. lafm \wherein R
e e R R S e R e

H i nden- 2-yqRIRS- ( 1- et hyl propyl ) - 1- (phenyl met hyI )-2, 5 pi per azi nedi one;
(3R 6R) - 1-[(4-chl orophenyl ) met hyI ]1-3-(2, 3-di hydro- 1

H i nden- 2- vyl 6 1 t hyl
(3R 6F%5 3- { ) e@se y 1€ emf[c):gl entzty acc%rdj Slgr%aydlp(r)ecedmg claim wherein R

H-i nden- 2- S?Pyisem{s *ncﬁialhyh BifleRreOy -6l Qr teejerﬁgycﬂ)d, RANG H}?P’ pe qgijonally
met hyl } - 2 @hstlmwdazbmedn@ner (o 6@)wss(m®pdn<ﬂfytﬂvosﬁlected rom C._galkyl,

oty 1 -2, 1P erI Ak DB iyt o (RAREL T sul TonvT ) phenyi

30 11. At least one chemical entity according to any preceding claim wherein R
represents H or Cq.4alkyl.

12. At least one chemical entity according to any preceding claim wherein Rg
represents Cq_galkyl or heterocyclyl or heteroaryl each of which may be optionally

35 substituted by one or more groups independently selected from C_galkyl, or -NR3R4.

13. At least one chemical entity according to any preceding claim wherein RY and R10
independently represent H, Cq.galkyl, heterocyclyl or heteroaryl each of which is

optionally substituted by one or more groups independently selected from hydroxyl,
40  carboxyl, Cq_galkyl, aryl -NR3R4 or heterocyclyl optionally substituted by Cq-galkyl, or

RY and R10, together with the interconnecting N-atom to which they are attached form a
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WD 2006/ 067462 PCT/ GB2005/ 005007 (3R, 6R)-6-cycl ohexyl -3-(2, 3-di hydro-1
H i nden-2-yl)-1-{[ 2- (net hyl sul fonyl ) phenyl ] net hyl }- 2, 5- pi per azi nedi one;
(3R, 6R) - 3W020&/mdrdsgdr o- 1 PCT/GB2005/005007

H i nden-2-yl)-6-(2-nethyl phenyl)-1-{[ 2- (et hyl sul f onyl ) phenyl ] -

met hyl } - 2, 5- pi perazi nedi one; 5 (3R 6R)-3-(2, 3-di hydro-1

H i nden-2-yl)-6-(1-nethylethyl)-1-{[2-(nethyl sul fonyl) phenyl]-

met hyl } - 2,55- gi ger whic| |n may additionally contain 1 or 2
(3R bR - G%E?nglﬁﬂeﬂgé&n E:ﬁelriyclyl I’Ifl’:% h 1 i@{'} y addition yt

Hi nden- 2 ogtomg 2'“% nqep 'SHR‘? O'Bh n laz ANd whetein, the, 5=, 6+ 86ione:
(3R 6R) - 3-nfemizsred hy’@r@;yglymmgq@gyibg_f her gptign ygubstltuted by one or more groups

i Lret hlyl pr eppecied1rom2 Cl RAKYY, | sruk ((whb@elgm the(C1_4aIClj<ylhg|;ioup may be further
phenyl knet I 3R 6R)-3-(2, 3-di hydro-1

H i nde]rjl 2 OQ?I%"%%@'(S?E’& 'ﬁgﬁ?’?d& %’%}@ {4 [(trifluoronethyl)-

sul fonyl ] phenyl } net hyl ) - 2, 5- pi per azi nedi one; (3R, 6R)-3-(2, 3-di hydro-1
Hi nden- 2-iyl ) -ak-1ehat- 6ﬁ@tdméhwe@r)e1ﬁty( aeddnihg Uof amy Ipredeaimgl blaim wherein R11
met hyl } - 6+ ré&eg@{tgw d?@P)(éID( 12, 5- pi per azi nedi one; 15 (3R 6R)-3-(2, 3-di hydro-1
Hinden-2-yl)-6-(1- ethylpropyl) 1-{[ 2- (net hyl oxy) - 4-

(met hyl sul fonyl ) phenyl ] et hyl } - 2, 5- pi per azi nedi one;

(3R, 6Rp- 1-15] 2-Athleastoede (ametriigel saﬂtltyoayd:c)rqhhgripl aime hgdeding- CRirs-whdrgior 812
H-i nden- 2-rgpresénts Ck- @ﬂtyyl propyl ) -2, 5-pi perazi nedi one;

(3R 6R) - 3 (2 3-di hydro-1 H-i nden- 2- yI) 6-(1-ethyl propyl)-1-[(5-nethyl-1

- phenyl - 20 pyrazol -4-yl) et hyl]-2, 5-pi perazi nedi one; 11
(3R, 6R) - 3 1(62 Htdedsf dng- chemical entity accordmg o any preceding claim wherein R11 and

Hi ndle)r; 2-319 to@;eﬁh{eﬂvv[t%;qhé.rrﬁemmr’mﬁhmj bmh)sttblvﬂiééﬂhaézyla}emtthgﬂe)d-ﬁﬁ(l B-5-adrieyl
propylyk-2 rﬁ anbfd yQIS)f3 Wg #dhany! contain one or more

Hind 2 - - |

+ pyr azol e PTt {jpgnets? e@f@ 5 ke Rty e,

H i nden- 2- ryaa}) besiwmee@mpnpuwggbsjltu;[ed{tp)@o nen¥trmgre iedRsHndgpepdently selected from
pyri di nyl haid, thyHioxgl, Sarpopdr &7 igadkl, megalkc(thrﬁmyr-og)q(@llgd drityaie©¢-galkoxy, -

T e o e A A

propyl20- 2, 5- di oxo- 1- pi perazi nyl]- 30 rret hyl } benzoi ¢ aci d;
2-{[ (3R, 63)7“3 ﬁ(t:feé’s't ghdye&rcal é?'rtlty”ébéﬂrda"rgytb)an ptdeedingydiaim wherein n represents
propyl)-2,5-di oxo- 1-pi perazinyl]- nethyl }-Nmeth yl be nzami d e;
2-{[ (3R, 6 3(23d|hydr01H-|nden2yl)-6(1 et hyl
propyl) -2, 5-di oxo- 1- pi perazi nyl]- nethyl } benzam de; 35
2-{[ (3R, 6R) 8. 3-At2|eastidmed cloerhidal rdtly- Qcoph)m@ tolamy hpreceding claim wherein m
propylsk- 2, ¢ 1- pi perazinyl]- nmethyl}-N, N-dinethyl benzam de;
2. {[(2)F5e,6')ép'%%p&ed2 di hydro-1 Hinden-2-yl)-6-(1- et hyl

propyl ) -2, 5-di oxo- 1- pi perazi nyl ] -

rret hyl } - N-‘rﬁat Hitl leagt (onengheinyital antypegcpeing fo an peaspdieg claim selected from the
I(-I-?,:QngeRal g r3t31 c@hsféfdg@f 1
car bonf/l Ip ehb;/FTJ) %2?% % qﬁggﬁy pr pywlBE&bgr %@3&?"?4@‘3 tha/rl?g(;enzyl]-
piperazine-2, 5 e;
methyl 2- {[(3R,6R) -3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-
piperazinyllmethyl}benzoate;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[3-(methyloxy)phenyljmethyl}-
2,5-piperazinedione;
35  (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-[(2-methylphenyl)methyl]-2,5-
piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[4- (methyloxy)phenyl]methyl}-
2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[2-(methyloxy)phenyljmethyl}-
40  2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-[(3-methylphenyl)methyl]-2,5-
piperazinedione;
132



2-{[ (3R 6R)-3-(2, 3-di hydro-1 Hinden-2-yl)-6-(1-ethyl

propyl) -2, 5-di oxo- 1- pi perazi nyl ] -

met hyl } - NWO Doovatcek - 4- pi peri di nyl ) benzam de formate; 13PCWOHR20GH00®7462
PCT/ GB2005/ 005007 2-{[(3R, 6R)-3-(2,3-di hydro-1 H i nden-2-yl)-6-(1-ethyl
propyl)-2,5-d ioxo-1-piperazinyl]-

met hy N-[2 (di met hyl am no) et hyl ] - N- et hyl benzam de;

) -
| }-
2-{[( ?? g'f%RéRg% é% fdd ﬁ%% QH]maliJ?ri Q—‘S’/ﬂ%’ ﬁ é’th))erl_@Fgﬂ-‘l gfﬁi'(}(ﬂlﬂuoromethyl)phenyl]-

razin

m St b%?TF]'peKﬁﬁlir%? %enzani de formate;

2-{[ (3R, 6RIRBRY-2:(3:3etlimyctio-d Hineer-Reydrb-(i- gxhylpr@p(/li1é(4h5rﬂpthylphenyl)methyl] -2,5-
propyl) - 2 Mohepl per azi nyl ] -

merhyls z(é/ﬁ)fsf@ @@%@Eﬁ&%pyl L peaa ;%%H-m%elélzgﬁ);’g @‘E)aﬂ‘?fp(’@py?) -glihydr o- 1

net hyl } - NPIPEraznadianey | ani no) et hyl ] benzam de; (3R 6R) 3-(2,3-dih dro 1
H i nden- 2-(3(}!?,)3R6r3((2 3ed|hly;drp-ﬂblplylden- -yOfeRE egtnyln@pww =[(4- ibiqu@ﬂyhmsyhy
carbonyl] ?@/ , 5- pi perazi nedi one; 2-{[(3R 6R)-3-(2, 3-di hydro 1
(
v

i nden- 2 LIRS R LR BRI S PR By 1 -2

met hyl } - N
H i ndéf- 2-pjpeyazingdionss hyl propyl ) - 2, 5- di oxo- 1- pi perazi nyl ] - nethyl }-N-(2-hyd
roxyet hyl )(BRl@l@rm-(QdBd|h)1<ﬁo-2l+{—lhdé?rR26ﬁB}6—Bl—étﬁleFoqbylWd[%@lmorphollnylmethyl)—

oty PR ﬁgéglgﬁgy.p& R¥digne seinfk@x0- 1-pi per azinyl ] - methyl }- N-(2-hyd
L o, 2 PR 4 oA BEpr S0t Cab R o Pedermgeympenenyi

phenyl ] rretme;Jthyl}-ZSHDI;pﬂrpan%sﬂOmﬂadl one; 2-{[(38R, 6R)-3-(2,3-di hydro-1

H—|t Rdl ? ﬁ %}? @ﬂ@alh?/ roPIHPRYEN-2341)6-(- @mgalpﬂo(pgl)ge{([jaﬁu gmbl]l?nyﬂﬁlethyl)-

met hy Z3 i hydr o-

et L) Ry RO L2 ”%Sr%ﬁga :
Wb i dtkod R R TR
H- i nden- 2-6¢{1)etbylprbpelt)-Byi-pipenayingdiong;| 2- ( 4- nor phol i nyl met hyl ) -

henyl ] met/gpl 1] 2fGordphetit)metnyl]-2,5-
EI-I néﬁ] (BRG}R{ g@ﬂlﬁ?ﬁlrﬁﬂkﬁﬁﬁgﬁlﬁ?&%& ﬁyﬁ]‘)?@eﬁqumt hy?) )?]f ye]t hyl
pr opy ? nedl one; E 3-(2, 3-di

H i nden- 2- (94?) ﬁf@%@lhwmﬁrfbi@?ﬁ')l zyl)gém esb&slpiappﬂ)ﬂe[&%ﬁwwpwenw methyl}-2,5-
met hyl } - N-pigérbsthéioreenes ul f onam de; 2-{[ (3R 6R)-3-(2, 3-di hydro-1

H i nden- 2- (ﬁf) 3(.12 3 &‘B{?&rb =217 me%kﬁyé(ﬂb@?grobggni- Etﬂﬂudwﬂnbmyﬁ&enyu

met hyl } - N, B/ enzenesul f onam de; di hydro-1

H i nden- 2- ?ty BEREBYIBRYI ) {|[2(4 nor phol i nyl sul f ony
phenyIZﬁrret(BﬁlqR)iB @%ﬁlbwrgz’i/'hMBoﬂeY) S(T-plgRram)-13 'ﬁ”@UQ!P'F‘i‘?HWBP'lenYU
Hltﬂdle?bg néthylf2(5lpipérayinegioegy| ) - 2, 5- di oxo- 1- pi pﬁraZI nyl] -

T o R S R R o

sul f onyl ] pH&R '}‘etmé'l)‘ﬁ B?am nedi one; é{%ri R 6R)-3-(2,3-di hydro-1
H i nden- 2- (§5R)6F6 3@, B hydroptropyen-22yI56-¢1-ettyiptonyl) e (rcrpfyup}mnethyl)oxy]

30 phenyl}methyl)-2,5-piperazinedione;
(3R,6R)-1-{[2,6-bis(methyloxy)phenylimethyl}-3~(2,3-dihydro-1H-inden-2-yl)-6-(1-
ethylpropyl)-2,5-piperazinedione;
(3R,6R)-1-[(2,6-dichlorophenyl)methyl]-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-
2,5-piperazinedione;

35 (3R 6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-(2-pyridinylmethyl)-2,5-
piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2,2-dimethylpropyl)-1-[(3-methylphenyl)methyl]-
2,5-piperazinedione;
(3R,6R)-3~(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-[(1R)-1-phenylethyl]-2,5-

40  piperazinedione;
(3R,6R)-3~(2,3-dihydro-1H-inden-2-yl)-1-[(2,6-dimethyl-3-pyridinyl)methyl]-6-(1-
ethylpropyl)-2,5-piperazinedione;
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met hyl } - N- (1- et hyl - 4- pi peri di nyl ) - benzenesul f onam de;

2-{[ (3R, 6R)-3-(2,3-di hydro-1 Hinden-2-yl)-6-(1 -ethyl-propyl)-2,5-dioxo-1
- pi per aziwQl2pocad7462 PCT/GB2005/005007

met hyl } - N-met hyl - N- (1- et hyl - 4- pi peri di nyl ) benzenesul f onam de;

2-{[(3R 6R)-3-(2, 3-di hydro-1 Hinden-2-yl)-6-(1-ethyl

propyl) -2, 5-di oxo- 1- pi perazi nyl]- nethyl}-N-[2-(4-norpholinyl)ethyl]
benzene-s

;
2-{[ (3R 6 %W r 1 {?4-%3@6%0?%“@2%%9{%@@@?@9@?mlﬁfaea- Y1-6-(1-

rethyi )N M?easednff@t mmwhammerﬂwu}a—@ew@ué@m H-198Ri2ad)-6-(1-ethylpropyl)-2,5-
(3R, 6R) - Har 0- 1

H i ndep- h
et hy! 6<<¥'§%R5ﬁ F%%Eﬁf Mg 2L A propith Pt Uichylp P8 ryaro-1
H- i nden- 2 Matys2 BRIRATAINAIF | ) - 1- { [ 2- ({4- [ 2- (et hyI oxy) et hyI]

pi per azi nyH(SRIER) B2 Pibpgrio} tHeindgh2-D)-&-( reiveipsarnyhebd-gigxe-1 plperazmyl]-

(3R, 6R) - 3143 A Nyl benzenesulfonamlde

phenyL ] zt@fé)@ﬁ?é e Eéi@;?ﬁ SRR A AR 2

H i ndéh- 2pgne)“azwﬂe(d10®s hyl propyl ) 1- {[2 (4-piperidinylthio)- 10
phenyl ] met$mbR)-3:(2;3pdihgdreirtieders 2¢/1)-6-@Rn6RYypBopyD; BHSHnitrophenyd)metiiyl]-2,5-

H i nden- 2- e?' zﬁ%édéorfet hyl propyl)-1-{[2- (4 p| perl di nyl sul fonyl) -

phenyl ] ne a i dro-1
i T R e

pi peri di ny)ip}esa,ﬁlmetﬁi@ne) phenyl ] et hyl } 2, 5- pi per azi nedi one;

(3R, 6% - 38R, 53\% L(I{eLgtamudromethyl)oxy]phenyl}methyl) -3-(2,3-dihydro-1H- mden 2-y1)-6-(2-

H i nden- 2 i la@rra%%bl))né' [ (2-{[3-(4-norpholi nyI )propyl]
t hi o} pheny]

M1 nden. ot @ e wE@&v S rst BB g i Poferyi-

sul f onyl }pnhﬂhyl} 2;5m|mrh]mned|5nq3| per azi nedi one; (3R 6R) - 3 (2, 3- d| hydr o- 1
H-i nden- 2 (3RBR)-3. 23tﬁ|h§dr6dllmﬂHBrY—|2W61®-|}héﬂmdr6m‘DL’G}[MeByﬂ-thlaﬂ&zol-4-

th 1 t di 3R, 6R 2, 3-di hyd 1
i ndeh 24 Iyeerg*i{rftrﬁf} ¥ ples %e‘a&o‘ﬁir oL (et 4 prper v 1 s R
t hi o] phen)( RE19y(2)3- Q'hESdrBT%E'r“ﬂQnﬂé’ r%h%%%'PFP&’b’& [ﬂ?&‘ ré’h)1-3°3% 0844 i hyd
ro- 1 Hi ptieetBddy2,5-ppetdziretdione; propyl ) - 1- ({2-[ (1- met hyl - 4- pi peri di nyl) -

? g |Rf g %’ ! ]?)R?R @Q)i} BHIB?OT%e@IW&WI]@@%iWBI%—T RiTERhE2-y126-(2-methylpropyl)-2,5-
d agn hy d -
e s i =R Per! il ) oul fonyl ) RGOV L) - ctnypropyi

(3R, 6:?) %15.3rpémznmam@yl)nethyl] 3-(2,3-di hydro-1 Hinden-2-yl)-6-(1-ethyl

A W e L it e

met hyl}phéﬂ?/‘%'y}'r@t RRUSANPURGSH e (3R, 6R) - 3- (2, 3-di hydro- 1

H i nden- 2-(8R)6FRH-1-{3, éiwmeﬂwmy)phewlmmhyl}o&-ﬁz 3- glhygrcp -(mqmyz }/I) -6-(1-

met hy ihphewiiebians-spbkanadibes: N (2-{[ (3R 6R) - 3- (2, 3-di hydro-1

lr_ri_e![ RS?? pﬁ &ﬁééﬁ éfﬁ#érgﬁ{l—f %E% 2§Ie)56 %’1 8%9I’pilod§/|)ple({§f('tﬁmt3}omethyl)oxy]-
phenyl}methyl)-2,5- plperazmedlone
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(3,5-dimethylphenyl)methyl]-6-(1-ethylpropyl)-
2,5-piperazinedione;

35  (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-(phenylmethyl)-2,5-
piperazinedione;
(3R,6R)-1-[(4-chlorophenyl)methyl]-3~(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-
piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-{[3-(2-pyridinyloxy)phenyl]-

40  methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[2-(methylsulfonyl)phenyl]-
methyl}-2,5-piperazinedione;
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35 N (2-{[(3R 6R)-3-(2,3-di hydro-1 Hinden-2-yl)-6-(1-ethyl

propyl) -2, 5-di oxo- 1- pi perazi nyl ] - net hyl } phenyl ) - N net hyl

met haneswoanemeds2; (3R, 6R) - 3- (2, 3-di hydro-1 PCT/GB2005/005007
Hinden-2-yl)-1-{[2-(1, 1-di oxi do- 2-i sot hi azol i di nyl ) phenyl ] -

met hyl } - 6- (1-ethyl propyl)-2,5-pi perazi nedi one;

N-(2-{[ (3R 6R)-3-(2, 3-di hydro-1 Hinden-2-yl)-6-(1-ethyl

propyl)-2, Ihibh fHyAsh -

N - (2- {[(é% ERpS3: k'sﬂé»%ﬁhés%%dﬁﬁp’ YD R GByArenymethy)
propyl ) - 2 28-Bipereginedionger azi ny! | -

met hyl } phesiRBR)-RE 2/edinydretiyindéB2el)dn(2ranthiiphery dl2-(MEdwisniordobeudy 462
PCT/ GB200% a9 6. piper ggnéd,é&R 6R) - 3- (2, 3-di hydro-1 Hinden-2-yl)-6-(1-ethyl

propyl i
met hyl % pr@?\ )éiz d‘? bn\écf f&g?—} ﬁﬁ\érln%)yguet gnrg%héfleﬂ}yc?r1ngz émef(hy IC?F 'F??"! I)gheng 1
N-(2-{[ ( 3RBmy %5(pzpe£§aan M- 1H- | nden- 2-yl ) - 6- (1- et hyl

propyl ) - 2 (SR @Ry8edikyclopropylimethyl)-3-(2,3-dihydro-1H-inden-2-yl)-1 {[2 -(methylsulfonyl)-
pi per azi ny E}},p@grwwragmé@@,{yl 4- pi peri di necar boxamn de; 5

(H?):QngeRZ] g( eq ﬁ){f%r 15{3&99?“ -y{)[GZ(Z(.%dI(I)T)l( th)ﬂp%{}}{l} {{2 deethsslsulfonyl)-
phenyllpnenohsvns}lmetaylb?§@I@@Bﬁ@@mmﬁe 4-{[ (3R 6R)-3-(2, 3-di hydro-1

H i nden- 23R )BRH-3((2; :arrahwbmmmér)fzad)ﬁwl ethglptopyPi1p@s-Hifingtometmat hyl } - N, N-d

|rr}eahgln_ besﬂ 5 3 (2, 3-di hydronl ]
e T A TR PRI

H- i nden- 2J®étmyl}k6{(2 Belideropyli- aétmmryamm@r]efret hyl } phenyl ) net hyl |- 6- ( 1- et hyl

pr 0py|1);- RS @73-af r@nﬁ-l m(:l&RQﬁjﬁ)G tByIﬁrdﬂ)yl)hym (méthyloxy)-4-
H i nden ffgn h - H- pyrazol 4-
G“f y a’5§
vl methyl ) Sarifsen2-v-6-
H i nden- 2§ 4_\’)6Ri 1{' %ciqlg[q-@—(rﬁ@]hpjlﬁglfﬂﬂy i// thjAnger2-vi)-
(2- et hyl ﬂﬂ@pﬂl@rewﬁzmmmrazmem@wone (3R 6R) 3 (2 3 di hydro-1
H-i nden-2- Gh rbplrmwlah 21y1)Le"-g1( &hzwdp(?l)ﬂy (5-aridiyi-h=phehyl-1H-
pi per azi ned| on EL 5029
H i nd ra}zo zneg B=di oxo- 1- pi per azi nyl ]

met hyl } phéﬁﬁl%@r%élbmmoﬂ‘élmé@Z - 1-f240 (16 @mnmyw@thwh@mwmhw) -6-(1-
H-i nden- 2-athylp r6pj|)22,r5qmbafbpne¢]ymé 2, 5-di oxo- 1- pi perazi nyl | -
thyl } phen ¥
AT gt Py g A
T

QX
et hyl } - 6- ( ‘$/ 2Ped?Medi one; 25 (3R 6R)- 3- SZ 3-di hydro-1
H i nd&a- 2-( 9R)61'¥3-3((1211bdlhydlprﬂ'¢ry1d)9n 2-y¥a-{ rethiipropy)H-f3-fmebylsaifonyl)-2-

yl') met hyl ]gy. adﬁémhemymlmgge@amedba& 6R) - 3- (2, 3-di hydro-1

H-i nden- 2- e( b 3(_%3%&@%[% H—%{% %,-*))(/é' ﬁéT}eréb%W -BLAWbberzySpiperazine-2,5-

IF—)II-P(raurjgﬁl 2 digne; 6- ( 1- et hyl propyl ) - 1- (3- pyri di nyl met hyl )-2, 5- 30

pi per azi n@{[@MRX—M,B-@M@K(—2H-3radjainl=g+yi|‘;—6-(1—ethylpropyl)-2,5-d|oxo-1-plperazmyl]-

H-i ndeyp- 2'Méﬂ1yl%ér&bi%ta|&)d; propyl)-1-(4-pyridinyl methyl)-2, 5-
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}-N-methylbenzamide;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}benzamide;

35  2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}-N,N-dimethylbenzamide;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}-N-methyl-N-(1-methyl-4-piperidinyl)benzamide;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(2~{[4-(dimethylamino)-1-piperidinyl]-

40  carbonyl}phenyl)methyl]-6-(1-ethylpropyl)-2,5-piperazinedione;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}-N-(1-methyl-4-piperidinyl)benzamide formate;
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pi perazi nedi one; 2-{[(3R 6R)-3-(2, 3-di hydro-1

H i nden-2-yl)-6-(1, 1-di net hyl propyl ) -2, 5- di oxo- 1-

pi per azi nyb2omtdsydeR - N- met hyl benzam de; 35 (3R, 6R) - 3- ( 2 p8TAIBY@vV050D7
H i nden-2-yl)-6-(1-ethyl propyl)-1-[(2-o0xo0-1, 2-di hydro-3

pyridi nyl) et hyl]-2, 5-pi perazi nedi one; (3R 6R)-3-(2, 3-di hydro-1

H i nden- 2-yl)-6-(1-ethyl propyl)-1-[(2-hydroxyphenyl)nethyl]-2, 5-

EII- Pﬁ&gﬁ ' gezg &'}-’%@ )23 §ré %B'yﬁ@1 r(d%n- -g Bi(ﬁj%fhyl'lpro yl)-2,5-dioxo-1-piperazinyl]-
pi per azi nyl§! 'I“B thy z% e3 2, %dro 1

H- i nden- 2- &{[03,%&)13 (az wimdrqswanoten{q - 61ﬁh—@ﬁvlnmwh)y2 ?Jdloxlcr pipareainyl]-
?3?%' ]6"? Nythéth ﬁr[el(aiﬂ{e%ﬁylémﬂ gﬂ% dw&e‘{@l@ﬁéﬁ]ﬂﬁﬁéﬁﬁatw / GB2005/ 005007

-Y 1)-6-(1-e hylpro i dio iperazinyl _
I(—l-?,:qngg) 2 ég %@%@lam%ggprop )f]benzémé e map h) %f é)ﬂg pPBeraz Aedl one;
Hi nden- 2- 3‘{[031!1561'(?)13{2 Byliydop Y indentd-2-6 b ethylnropyt)y 2 Betigio} treiphsaziny]-
2, 5-pi per %ﬁm QalimethyFiin@B)etifbanadpsludy dr o- 1
H-i nden- 2 e3r bﬁr(?pﬂ_?%g% o0 y|){é%1 é’chyﬁ)hc}/py)hlI @-’?(Qr%ﬂé%lll 1-piperazinyl)-

nmet hyl }

(3R GR)) 1 qa(m)n&l]mwl}meﬁwﬁérﬁrpmﬁzrwpnsr(2 3-di hydro-1

I(—I—3:Q ng%n i %&311@6}?)1?1-% Mbidimﬂctp'yg%r;j?e% 2§ylp6ﬂﬁmgﬂpn§pyll_)fméddloxoz1 pllp;ara62|n(yI:]L— .
th ydro i nden- 2-y et hy

1o S BTl o

H i nden- 2- %/{[
pi per azi nedéetbyeN-E3IRdeRyethyornzaatiagyr opy[ met hyl ) - 3- (2, 3-di hydr o- 1

H i ndgs- 2- %3R8 RE3(21B IEHN?HWI Byh | B Baiet e
(3R 6R) - 1-{ Li@%ﬁﬁfﬁw{% deny? )-8y Jetr%;ﬁo;(wzp?, b ydrgm?mzmw
(F%:?ngel?;] ;2:, p@ygro- -chén-z RALE eﬁﬂyrp?gply {[S -morpholinylcarbonyl)-

H i ndF)n g Me)wyl]mémx;u}—g[&plpmamzdmhag no) (et hyl ] oxy} phenyl ) met hyl ] - 6-(1- et hyl
propy

by oy zg ??{?@@(?Q?lfé&g% 1 %E%%e@l gl?t? 1(2 Wg{?ﬁs{%{ %ii]drlr%)stohll Flperazmyl]
pheny%&mst i gd F'ﬁ%ﬂﬁ“% é % g _di hydr o

H- i nden- 2- GRGR-3-@ &dihydier tpyiden2-yi}-6-(1-8 FRRY ti- H%'I(Trrﬁtmqu)nylcarbonyl)-

phenyl ] met gndnyRethylpi2ipipeianipddione; formic acid -

(3R 6R)-3 d3 ﬁe did-1iRRn 2 S el RrodyBLmd udambnhpRichi) -
?ggmé:?; rrgtgéﬁra? I%f% gupgrazgng:o 15 pi perazi nedi one (1:1); gﬁk
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methyl}- N-methylbenzenesulfonamlde
2-{[(3R,B6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethyl-propyl)-2,5-dioxo-1-piperazinyl]-

30  methyl}-N,N-dimethyl-benzenesulfonamide;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-(1-ethylpropyl)-1-{[2-(4-morpholinylsulfonyl)-
phenyllmethyl}-2,5-piperazinedione;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl}-
methyl}benzene-sulfonamide;

35  (3R,6R)-3~(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-({2-[(4-methyl-1-piperazinyl)-
sulfonyl]phenyl}-methyl)-2,5-piperazinedione;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}-N-(1-methyl-4-piperidinyl)-benzenesulfonamide;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethyl-propyl)-2,5-dioxo-1-piperazinyl]-

40  methyl}-N-methyl-N-(1-methyl-4-piperidinyl)benzenesulfonamide;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}-N-[2-(4-morpholinyl)ethyl]benzene-sulfonamide;
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I nden- o> £MydRt M denD-y1)-4 J{g dlm@thga r@byl]]thlo}phenyl)
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bt s bk, L 2T TR
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) pheny! ] e .
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(3R, 6R) - 3- ?'Ee@zkﬂ? ¥8%:0- 1 Hinden-2-yl)- 6 (1-ethyl propyl)-1-{[4-fluoro-2-(4
N-(2{[(3R,6R)-3+(2,3- dlhydro-1H-|nden -2-y1)-6-(1 ethylpropyl) -2, 5 dioxo-1-piperazinyl]

30  methyl}phenyl)methanesulfonamide;
N-(2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl}-
methyl}phenyl)ethane-sulfonamide;
N-(2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}phenyl)-2-propanesulfonamide;

35  N-(2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}phenyl)-N-methylmethanesulfonamide ;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-{[2-(1,1-dioxido-2-isothiazolidinyl)phenyl]-
methyl}-6-(1-ethylpropyl)-2,5-piperazinedione;
N-(2-{[(3R,6R)-3~(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-

40  methyl}phenyl)acetamide;
N'-(2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}phenyl)-N? N*-dimethyl-B-alaninamide formate;
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H- i nden- 2- M(z{éiF@ ER)-3t(Byprdideqyy Hyinders2-yl) dnetmylpfﬂpwléﬂéﬂlﬁwp plperazmyll
met hyl } - N-rigth ly;bhéﬁy[)i\f-(rﬁ&tylwb@nyde:t hyl ] benzam de;

4-{[ (3R 6 g_s ?z% &'rfoofr} Wé};@dﬁm £ Y4-ImnfidzyBidethylsulfonyl)phenyl]-

ropyl 2
Iron::t E\zli N—Eftby 8@% 3f ﬂi «gf RZIReRNGy | benzami de;
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20 pi per azjiymdth . derdbifiettidhegr oxyet hyl ) - N- net hyl benzam de;

(SRR 5 L S A DR et ed o TP i 25

phenyl }rretFHW")az'Be‘(“QU?ret hyl propyl ) -2, 5- pi per azi nedi one;
(3R,6R)-3-(2,3-dihydro-1H-inden- 2-yI) -6-(1-ethylpropyl)-1-(3- pyrldlnylmethyl)-2,5—

30 piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-(4-pyridinylmethyl)-2,5-
piperazinedione;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1,1-dimethylpropyl)-2,5-dioxo-1-
piperazinyllmethyl}-N-methylbenzamide;

35  (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-[(2-oxo-1,2-dihydro-3-
pyridinyl)methyl]-2,5-piperazinedione;
(3R,BR)-3-(2,3-dihydro-1H-inden-2-y1)-6-(1-ethylpropyl)-1-[(2-hydroxyphenyl)methyl]-2,5-
piperazinedione;
2-{[(3R,6R)-3~(2,3-dihydro-1H-inden-2-yl)-6-(1-methylethyl)-2,5-dioxo-1-

40  piperazinyllmethyl}-N-methylbenzamide;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[1-(phenylmethyl)-1H-pyrazol-
4-ylImethyl}-2,5-piperazinedione;
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phenyl]methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-({4-[(1-methyl-1H-imidazol-2-
40  yl)amino]phenyl}methyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-({4-[(1-methyl-1H-imidazol-2-yl)amino]phenyl}-
methyl)-6-(2-methylpropyl)-2,5-piperazinedione;
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use |pn t hef"§ |} uoro?\ng ydroxyet yI benzam e; y

2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-2,5-dioxo-1-piperazinyl]-

30  methyl}benzoic acid;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-2,5-dioxo-1-piperazinyl}-
methyl}benzamide;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-2,5-dioxo-1-piperazinyl}-
methyl}-N,N-dimethylbenzamide;

35  (3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-(2-methylpropyl)-1-{[2-(4-morpholinylcarbonyl)-
phenyl]methyl}-2,5-piperazinedione;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}-N-methylbenzamide;
3-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-

40  methyllbenzoic acid;
3-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}benzamide;
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22. At |east one chem cal entity conprising a conmpound of Formula (lA) and
20 physiol ogically acceptable derivatives thereof according to any one of
clainms 2 wWo2®&/da462 use in the treatnent or preventi on @CTAIBREEIVSI00r
conditions nediated through the action of oxytocin. 23. Use of at |east
one chem cal entity conprising a conpound of Forrmula (1A and 25
physi ol ogi cal | y acceptabl e derivatives thereof according to any one of

claims 2t 1 dﬁ%- . f agoni sing the
effects of@oiﬁ?gp)?’(@ls’lg\g eg}?%‘ﬁ%‘?}n Ir?c(ggétiwﬁgg 2’82%0%11[]& at | east one

cheni cal HPY 'nXI @ of Formul a é{IA and 30
physi ol ogi GAGR)-%H MSIOe”d@?devaa-yI)r@éHeﬂwpé@nyl)ab gr(grimayphalingagrbong)-of

cl ai m; 2 tgheh9lmethy25-pipbiizietione; of a nedi cament for the treatnent of one

or di éﬁ?sEéRPé é%% dtré ‘?Plg &@ fyfg%dmfét%r%ﬁy 58! ioa]Pngera ”enor rhea

and en omet eveénting di'seas
condi ti ons™ bgnzgicagi%s y gh the 35 action of oxytocin, which corrprl ses
admi ni st er4-{(BR. 6R)33-r@,ﬁfrhfhyd'r¢’r1Hé@djert-mi)édﬂ-eaiwlprebtﬂ)3215i-di®<cah=pimtazﬂﬁyl]at | east
one chem crabt h@Mbdrz4nfd®pri si ng a conpound of Formula (1A) and

Cl 2 e, 2t ETpoRE BB TN LG5 o o B P RO BB RE® o7 s case

or coﬂ@|tﬂﬁﬁtV%AE@PQW#@HZ@P@ﬁl pre-term | abour, dysmenorrhea and

endonet r i 08RHBR)IHE, mmamemmm&z-@m-/(GBM)W;QM)EGQZ—M-%rprIlpyloaxbssyl)‘-or t he

preFarailqn@g|hﬁemgmpqyﬁge@&mggbﬁyla (1) accordlng to clalgalangonprgfgngs

o ned 1 P LR BEFE By B vt o oS gb2 it -Vt 1 1 n

t he preserBathyh-Ny(2- @{S’i@%thﬁ”)b@]@”‘dﬁe base. 5 QD0 A / \ NOH\N" Rz RL NSA

O B H3N RR{[(8R,6R)-34 BUilgyed-il Hatdenre-yl)-8-(4@thy(propyl)-A5AliondM -BipBlaziry]-
methyl}-N-methyl-N-[2-(methyloxy)ethyl]benzamide;
4-{[(3R,6R)-3~(2,3-dihydro-1H-inden-2-y1)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}-N-[2-(dimethylamino)ethyl]-N-methylbenzamide;
4-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-

20  piperazinyllmethyl}-N-(2-hydroxyethyl)-N-methylbenzamide;
(3R,6R)-3~(2,3-dihydro-1H-inden-2-yl)-1-({4-[(4-methyl-1-piperazinyl)carbonyl]-
phenyl}methyl)-6-(2-methylpropyl)-2,5-piperazinedione;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}-N-{1-[2-(methyloxy)ethyl]-4-piperidinyl}benzamide;

25 (3R,6R)-1-{[2,4-bis(hydroxymethyl)phenyl]methyl}-3~(2,3-dihydro-1H-inden-2-yl)-6-(1-
ethylpropyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-(1-ethylpropyl)-1-{[2-(hydroxymethyl)-4-
(methylthio)phenyllmethyl}-2,5-piperazinedione;
(3R,6R)-1-{[2,4-bis(1-pyrrolidinylcarbonyl)phenyl]methyl}-3-(2,3-dihydro-1H-inden-2-yl)-

30  6-(1-ethylpropyl)-2,5-piperazinedione;
(3R,6R)-1-{[2,4-bis(4-morpholinylcarbonyl)phenyl]methy}-3-(2,3-dihydro-1H-inden-2-yl)-
6-(1-ethylpropyl)-2,5-piperazinedione;
4-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}-N,N,N',N'-tetramethyl-1,3-benzenedicarboxamide;

35  4-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}-N,N'-bis(2-hydroxyethyl)-N,N'-dimethyl-1,3-benzenedicarboxamide;
4-{[(3R,6R)-3~(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}-N,N'-bis[2-(dimethylamino)ethyl]-N,N'-dimethyl-1,3-benzenedicarboxamide;
4-{[(3R,6R)-3~(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-

40  methyl}-N,N'-dimethyl-N,N'-bis[2-(methyloxy)ethyl]-1,3-benzenedicarboxamide;
(3R,6R)-1-({2,4-bis[(4-methyl-1-piperazinyl)carbonyl]phenyl}methyl)-3-(2,3-dihydro-1H-
inden-2-y1)-6-(1-ethylpropyl)-2,5-piperazinedione;
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(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[2-(hydroxymethyl)-4-
(methylsulfonyl)phenyl]methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[4-(methylsulfonyl)-2-(4-
morpholinylcarbonyl)phenyllmethyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[2-[(4-methyl-1-piperazinyl)-
carbonyl]-4-(methylsulfonyl) phenyllmethyl}-2,5-piperazinedione;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl}-
methyl}-N-methyl-N-[2-(methyloxy)ethyl]-5-(methylsulfonyl)benzamide;
N-[2-(diethylamino)ethyl]-2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-
dioxo-1-piperazinyl]methyl}-N-methyl-5-(methylsulfonyl)benzamide;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-[(4-(methylsulfonyl)-2-{[(2S)-2-
(1-pyrrolidinylmethyl)-1-pyrrolidinylJcarbonyl}phenyl)methyl]-2,5-piperazinedione;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-
piperazinyllmethyl}-N-(2-hydroxyethyl)benzenesulfonamide;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-({2-[(4-methylhexahydro-1H-
1,4-diazepin-1-yl)sulfonyl]phenyl}methyl)-2,5-piperazinedione;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl}-
methyl}-N-{[(2R)-1-ethyl-2-pyrrolidinyllmethyl}benzenesulfonamide;
(3R,6R)—3-(2,3-dihyd ro-1H-inden-2-yl)-1-[(2-{[(3S)-3-(dimethylamino)-1-pyrrolidinyl]-
sulfonyl}phenyl)methyl}-6-(1-ethylpropyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(2-{[(3R)-3-(dimethylamino)-1-pyrrolidinyl]-
sulfonyl}phenyl)methyl]-6-(1-ethylpropyl)-2,5-piperazinedione;
2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-methylethyl)-2,5-dioxo-1-piperazinyl]-
methyl}benzenesulfonamide;
N-[(2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-piperazinyl]-
methyl}phenyl)sulfonyl]glycine;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-({2-[(1-methylethyl)sulfonyl]-
phenyl}methyl)-2,5-piperazinedione;
(3R,6R)-1-[(2-aminophenyl)methyl]-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-2,5-
piperazinedione;

formic acid - N-(2-{[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-2,5-dioxo-1-
piperazinyllmethyl}phenyl)-N? N*-dimethylglycinamide (1:1);
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[2-(1H-imidazol-1-yl)phenyl]-
methyl}-2,5-piperazinedione;

formic acid - (3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(2-{[3-(dimethylamino)propyl]-
sulfonyl}phenyl)methyl]-6-(1-ethylpropyl)-2,5-piperazinedione (1:1);
(3R,6R)-6-cyclopentyl-3-(2,3-dihydro-1H-inden-2-yl)-1-{[4-(methylsulfonyl)phenyl]-
methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(1,5-dimethyl-1H-pyrazol-4-yl)methyl]-6-(1-
ethylpropyl)-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[2-(methylsulfinyl)phenyl]-
methyl}-2,5-piperazinedione;
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(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{{2-(methylsulfinyl)phenyl]-
methyl}-2,5-piperazinedione;
(3R,6R)-3~(2,3-dihydro-1H-inden-2-y1)-6~(2-methylpropyl)-1-{[2-(methylsulfinyl)phenyl]-
methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(2-methylpropyl)-1-{[2-(methylsulfinyl)phenyl]-
methyl}-2,5-piperazinedione;
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-(1-ethylpropyl)-1-{[2-(1H-pyrazol-1-yl)phenyl]-
methyl}-2,5-piperazinedione;

and physiologically acceptable derivatives thereof.

20. A pharmaceutical composition comprising at least one chemical entity comprising a
compound of Formula (IA) and physiologically acceptable derivatives thereof according
to any one of claims 2 to 19 and a pharmaceutically acceptable carrier or diluent.

21. At least one chemical entity comprising a compound of Formula (l1A) and
physiologically acceptable derivatives thereof according to any one of claims 2 to 19 for
use in therapy.

22. At least one chemical entity comprising a compound of Formula (IA) and
physiologically acceptable derivatives thereof according to any one of claims 2 to 19 for
use in the treatment or prevention of diseases or conditions mediated through the action
of oxytocin.

23. Use of at least one chemical entity comprising a compound of Formula (IA) and
physiologically acceptable derivatives thereof according to any one of claims 2 to 19 in
the manufacture of a medicament for antagonising the effects of oxytocin on the oxytocin
receptor.

24. Use of at least one chemical entity comprising a compound of Formula (IA) and
physiologically acceptable derivatives thereof according to any one of claims 2 to 19 in
the manufacture of a medicament for the treatment of one or more diseases or
conditions selected from pre-term labour, dysmenorrhea and endometriosis.

25. A method of treating or preventing diseases or conditions mediated through the
action of oxytocin, which comprises administering to a mammal in need thereof an
effective amount of at least one chemical entity comprising a compound of Formula (I1A)
and physiologically acceptable derivatives thereof according to any one of claims 2 to
19.

26. A method according to claim 25 wherein the disease or condition is selected from
pre-term labour, dysmenorrhea and endometriosis.

143



WO 2006/067462 PCT/GB2005/005007

27. A process for the preparation of a compound of Formula (l) according to claim 1
comprising cyclisation of a compound of Formula (VI1), wherein A, B, R' and R? are as
defined for Formula (1), and J is an optional substituent, optionally in the presence of a
suitable acid or base.
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