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Pyrrolidinones as MetAP-2 inhibitors

The invention relales o compounds of the formula i

3;2»%
/ e
N ;
R N re i
;‘:
o R b
iy wivich
R denctes pheny, benzyl, naphihyl or biphernd, sach of which is unsubstifuted or
mono-, div, -, elra- or peniasubstituted by Hal, ON, NHCQOA, NHEGLA, §GLA

andfor CONH3
Acor {CHaHel,

R* dencies [OIRNAAY, {CHLOye, CHIB{OHLICH, Hat,

~C-Ar2, CH{CECHIphenyl, & or {CHy ) Het,

=8 denotes OH, Ny, NHor F,

R denates H oralky having 1, 2, 3 or 4 C aloms,

R* and R together alse denocte alkylene having 2, 3, 4 or 5 C aloms, where ane OH;
group may alse be replaced by NH, NA, N-COA, N-{UH LAS, N{CH ) Het, TH-
A,

RO C-H;é-}n,%fﬂ N-SCLA or O andior may be substituted by A,

Hat denclas pyridazingd,  pyrazobd,  benzimidazobd,  pyridyl  dibenzofuranyd,
carbazolyl, indold, dihwdroindobd, benzofuranyl,  dibydrobenzofuranyl 2.3
dihpdrobenzo-1 d-dioxingl,  chyomanyl,  piperazig,  morpholimd,  tetrabydro-
pyeanyl,  quinclingd,  Boguinalimd,  isoindold,  Sthydrogquinolingl,  dibydro-
isogquinoliny,  ielrshydroquinolingl,  {elrshydroisogquinolingl, quinazoling,
quinoxaliog, phthalasimyd, punimd, naphihyriding, pyrimidingl, ndasoid, fund,
thianyl, imidazalyl, mraiyl, oxazelyl, oxadiacoly, teoxazohd, thiazolyl, friazaly,
fetrazalyl, this@azole, benzothiazolyd, Imdaseit 2-glpyriding, 1. 3-bensodioxohd,
benzoxazobl, piparidine ol pyrralidin-tod, 1,3 oxasinand-l, 1.2 S-oxadiazinan-
St 1. Sexazinan-3y o heoahydropyrimiding, each ol which is unsubstituted or
mano-, di- of irisubstifuled by & QA COOA, CO&, CHO, {CH:.CONH;.,
{CHLOONHA, {OHLCONA;, SOLA, NHEOLA, =0 andior Het!,
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Het'  denctes pyridasingl, pywrazold, pynidyl, piperazingt, morpholing, pyrimiding, fund,
thiemyd, imidazolyl, pyrrolyl, oxgzolyl, isoxgzolyl, thiszoly, tiasobd, tetrasohyd,
{hiadigzoie, piperidinet-d, pyrolidin-t-yl, telrahydropyranyl, 1.2-oxazinan-d-y,
1,2, 5%-mdasinen-3-yt, 1.3-oxazinan-3- or hexahydrapyrimidind, each of which
iy unsubsiituted or mono., dis or trisubstituted by & andior G4,

Met®  denctes pyridy, pyoioidiey, funy, thiemyl, Imidazoly, pyrrolyl,  oxazoly,
oxadiazolyl, isoxazolyl, thigzolyl, tazoly, tetrazold or thiadiazale,

A& denotas unbranched or branched alkyl having 110 C atoms, i which 7 H
atoms may be replaced by F, O Br, OH, CHG SO/, CO0A, CN, CONA&;,
CONHA andior CONH,,
gnedior in which one or b non-adiacent OH andfor CH; groups may be replaced
by O, Nandior NRY,

ar Cye,

At denoles phenyl which I8 unsubstilled of mono-, di- I, e o
pentasubsifuted by &, Hal, ON, O andior Q&

At denotes phenyl which is unsubstituted or mong-, di- or trisubsiituted by Hal, OH,
OAandior A,

o

Cye denoles gyclic alkyl having 3-F C atoms,

Hal denoles F, O, Brovy,

0 denoles 4, 1, 8, Jar 4,

and pharmacsutically usable salts, lautomers and slerscisomerns thereof, including

sixtures thereof i alt ratios.

The Invention was based on e objest of finding novel compounds having valuabde

proparties, In particular thoss which can be used for the preparation of medicaments.

¥ has besn found that the compounds of the formuda 1 and salts thereol havs very
valuatle pharmacologios! properties whils being well olerated.

i particular, they exhibit a regulatory, moedulstory andior inhibiting action on metal
profeases, preferably on methionine aminopeptidase {MetdP), particularly on the sub-
type MetAR-2,

They can be used as medicaments against cancer, bul aiso as medicamants which

positively influence fat metabolism, but also as medicaments against inflanmation.
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i has been found that the S enantiomer of the compounds according 1o the ivention i
significantly more active against MelAP-2 than the minror image (R enantiomss),

Other hydroxybsubstituted pyrrolidinanss are known frony
Zeitsohrift Rir Naturforschung, B Chemical Sciances {1894} 48(11), 1586-85;
Angivticas Thimbos Acta {1887}, 208, 187.74;
Joeumal of Electmanaiytical Chemistry and interfacial Blectrochemialey {1888}, 238(1-8},
18173,
Sweitscheifl fuer Naturfor Pant B: &norg. Them, Org. Chem (1878, 33B(123), 1840-8;
4. Cham. Sog. (1485}, {Qct), 5558-82;
. Chem. Soe. {1885}, (Qot ), 55518,

WQ QU73E7 desoribes substituled hydrazides and Neatkoxyamides which have MelAP-
2 inhibitory activity and van be used for the inhildtion of angiegenesis, in particular for the
traataent of dissases, such ag, for example, cancar, whose dovelopment ¢ depandent
an anglogenesis.

WO G2/1081418 descoribes MeldAPRQ inhibitors which can be used for the trestment of
cancer, hasmangioma, proliferative relinopathy, rheumaloid artholls, athercsderolic
neovascuiadsation, psatiasks, ctular nsovascularsation and shesity.

WO 20081011114 describes compounds as angiogenesis inhibilors and  MetAP-2
inhibitors which can be used for the treatment of lymphold leukaemia and ivmphoma.

The action of the compounds accarding 1o the invention against cancer fies in particudar in
thedr gotion ggainst anglogsnesis. Anglogenesis inhibithon has proven helplul in more thag
70 dissases, such a5, for example, ovarlan canosr (F. Spinglla st gl 4. Cardiovase,
Prarmacel. 2004, 44, $140}, breast cancer (&, Morabito of al. Ot Rev. Onool.Hematol,
2004, 48, 813, prostate cancer (B, Nicholson et all Cancer Metastas. Rev. 2001, 20, 287
diabetic blindness, psoriasis and macular degeneration (E. Ng et al. Can. J. Ophthalmol.
2008, 23, 3708).

Proteases reguiate many differant cell processes, parlicudarly the modulation of peplides
angd proteing, parliculardy profein conversion, prolein ripening and signal peplids
processing, the breskdown of abnommal profeing and e deschivation/adtivation of
rapgdatory protains, In particudar, the amine-termingl modifivation of nascent polypeptide

represenis the most frequent modulation. Aminoproleasss are mstaloproteases which
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cleave off amine acids from the unprotected N terminus of peplides or proteing, which
pan be carried out inaither 2 co-or posiransialory manner.

Methionine aminopaptidase {(MelAP) cleaves terminal methionineg of nascerd peptidss in
particular ¥ the penuitimale aming acid s smalt and uncharged {ky sxample Gly, Alg, Ser,
Thy, Vsl Proor Oys).

I myany disesse processas, angiogenssis is oither causslly at the centre of the disease
ar has 3 worsening sifect on the progression of the disease W cancer events, for
example, angiogenssis resulls iy the fumowr increasing i 3ize and being able o enter
other organs. Other diseasss iy which anglogenssis plays an important role are psoriasis,
arthrosds, arderosclerosis and sye diseases, such as disbstic retinopathy, aga-indused
mgcular degeneration, rubsosis fridls or neovasculyr glavcoms, fwithermore iIn
inflammations. The compounds of the formida | on which this invention is bassd,
composiions which comprise thess compounds, and the processes described can thus

be employed for the realment of these diseasses.

Accordingly, the compounds acoording {o the mvention or 8 pharmaceulically accepiable
sall thereof are administerad for the trealment of cancer, including solid carcinamas, such
as, for example, carcinomas {of the lungs, pancress, thyrold, bladder or colon), myslold
dissazes {for example mysloid leuksemia) or adenomas {for example villous colon ads-
NOMal

The fumours fwthermore include monooytic lsukaemis, braln, urogenitsl lymphatic
system, stomach, larynges! and lung carcinoms, inclading hung sdenccarcinoma and

smaibcelf Ling carcinoma, pancreatic andfor breast carainoma.

The prasent fmvention therefors relales o compounds acconding 1o the invention as
medicamenis andior medicament aclive canpounds iy the reatment andfor praphybeda of
the said dizseases and to the use of compounds according to the invention for the prepara-
tore of & pharmaceutical for the trealment andior prophylaxis of the said diseases. Also
deseribed is a method for the reatment of the said discases comprising the sdministration
of one or more compounds according fo the wention 1o 2 patient in need of such an
adminisiration,

it can be shown that the compaunds according to the invention have an anticarcinogenie

action. The compounds sccording o the invention are administered 10 a patient having a
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disease, for sxample fo inhibit lwmour growdh, o reduce inflammation associated with 3
ymiphoproiferative disease, o inhibil transplant rejection o neurclogical damage due
Hssue repair, st The present compounds are suilable for prophylacie or therapsutic
purposes. As used herein, the fenm “lrealment” s used o refer o both the preventian of
dissases and the krealment of pre-eisting conditions. The prevention of prolifera-
Hondvitality i achieved by adninistration of the compoundds scoording to the invention
price o the devshopment of overt dissase, for sxample for proventing lumowr growth,
Allermatively, the compounds are usad for the reatment of ongelng diseases by stabilising

o improving the clinical symploms of the patient.

The host or patient can belong fo any mammalian species, for sxample a primate species,
parficularly humang; rodents, including mice, rats and bamsiers; rabbits; horses, cows,
dogs, cats, sle, Animal models are of interest for expearimenial vestigations, providing &
maodet for reabment of 8 human diseass.

The susceplibilly of a particuiar osll o treatment with the compounds accarding to the
invention can he delermined by iy vitro festing. Typloally, & cullure of the cell s incubated
with @ compound according 1o the invention at various concentralions for g perind of time
which is sufficient o sllow the active agents fo induce call death or fo inhibit cell
grofiferation, celt vitallty of migration, tsuslly belwesn aboul one fiowr and one wesek. In
vitr testing can be carded out using cullivated cells from a blopsy sample. The amount of
calls remaining after the irealment ars hen delermingd.

The dose varies depending on the specific compound ussed, ihe speciiic disease. the
patient status, slc. A therapeutic dose is lypically sulficient considerably to raduse the
undesived cell population in the largst fissue, whils the vighdity of the palient s
maintained. The treatment & generally continusd uni 8 conciderable reduction has
oourred, for example an af feast agbout B0% reduction in the cell burden, and may be
cordinued unlll essentially no mors wndesived calls are delecied inthe body,

it has been found that the compounds according o the invention cause specific inhibition
of MetldP2. The compounds acconding o the invention preforably exhibit an
advantageous biological aclivity which can be deiscled in the lesis described, for
gxampie, herein. in such tesis, the compounds according o the invention oxhibd and
c3use an inhibiting sffect, which is usually documented by 1Cq, values in a suitable rangs,
praferably in the micromolar rangs and move preferably in the nanomolar range.
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in addition, the compounds according fo the invention can be ussd 1o achieve additive or
synergistic effects in cedain sxisting cancer chematherapies and radiptherapies andfor fo
restore the efficacy of vartain existing vancer chemoiherapies and radictherapies.

The compounds gecording o the invention can also be used for the freatment of chesity.
Her R, Lijnen st gl in Obesity, Vol 18 no 12, $241-3348 (3010) desoribes the use of
fumagiiin, an Mel-ARZ inhibitor, I the reduction of adiposs issus.

The use of MetAP2 inhibitors {compounds of the fumagiiin type) for the freaiment of
obesity is aiso doscribad in WO 2011085201 A1,

The compounds aceording 1o the invention can also be used for the treatment of malana,
X, Cham ef al in Chemistry & Biclogy, Vol 16, 183-202 (2009} desorbes the use of
fumagiliin, an Met-APZ inhibitor, Tor the treatment of malaria.

The compounds accarding o the invention can also be used for the beatment of banign
prosiate hyparirophy.

The use of Met-APZ Inhibiiors {compounds of the fumaglin type) for the treatment of
benign prostate hypestrophy s described n WO 011085188 Al

Compounds of the formula 1 are also laken o mean the hydrates and solvales of these
cempounds.

The invention also rslates o e oplically active forms {sleredisomers), salfs, ihe
snantiomers, the racemales, the disslereomers and s hydrates and sobvates of thesse
compounds. The ferm solvates of the compounds is taken o mean sdductions of inert
solverd molecules onto the compeunds which form owing o their mutual attractive force.
solvales gre, for example, mono- or diyydrates or atkoxides.

The term pharmaceulically usable derivalives is taken to mean, for example, the salls of
thae compounds according to the nvention and also so-called prodrug compounds.

The term prodrug derbvatives s faken o mean compounds of the formuds | which have
bean modified by means of, for example, ally oracyl groups, sugars or ohgopeplides and
which are rapudly cleaved in the organism © form ihe effective compounds sccording t©
the invention.

These alse include biodegradable polymer denvalives of the compounds according o the
invention, as desoribed, for sxample, in it J Phaon 118, 8187 {1885}
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The expression “effective amount” denoles the amourt of a medicamsnt or of a
phammaceutical active compound which causes in & tissue, system, animal of human a
biclogical or madical response which is sought or desired, for sxample, by a rasearcher or
physician,
in addition, the expression “therapeutically effective amount” dencies an amount which,
sompared with 8 coresponding sublect who has not received this amount, has the
following consequence:
improved freatmerd, healing, provention or slimination of a disease, syndrome, condition,
complaint, disarder or side effects or slse the reduction in the adwance of a disease,
condition or disordey,
The exprassion “therapeutically effective amouat” aiso encanpasses the amourids which

are effective for increasing noemal physinlegicat funclion.

The hrention giso relates to the use of mikiures of the compounds of the formula | for
axample mixtures of two disstersomers, for axample i the safic 11, 18, 3, 14, 1§
140, 1100 or 11000

These afe parioudarly preferably mibduras of slsrsoisomeric compounds:

Ths nvention relaies © the compounds of the formwuis | and salts thereol and lo 8 process
for the preparation of compounds of the formuda | and sharmaceutically usable salls,

{automers gnd slisredsomerns thereod, characlerised in that

3}  gcompound of theformuls §

in which R* and R? have the meanings indicated n Claim 1,
and Ldenctes Cl, Br, {or a free or reactively funclionaily modified OH group,

is regcted with a compound of the formuda

LNHRS i
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in which R and R" have the msanings indicated in Claim 1,
or
By for the preparation of compounds of the formula { o which 8° denotes OH,

& compound of the formuls &

» G
R" \{r.ﬂ \\g - ﬁ,{ i \;
i

in which R', R® and R have the meanings indicatad in Claim 1,

s axidised,

%]

o) & radical R s converted into another radical R by replacing an OH group with a
halogen atom,

or replacing a halogen atom with Ny,

andfora bass or add of the formuds s oonverted into one of ils salis.

unfess sxpressly indicatad otharwise,

A dencles aliny, s unbwanched {inearf orbranched, and has 1, 2,3, 4 5,8, 7.8, 8w 10 C
atoms. & preferably denctes methyl, furthermore eltnd, propyl, lsapropyl, bulyl, isobuly, seo-
butyt or terh-butyl, furthermore also penbd, 1+, 2- or Smethyibudyl, 11, 1,2« or 2.2-dimeatiy
propyl, t-ethyipropyd, e, 1~ 2, 3 or &msthylpentyd, 11+, 18, 1.3, 22-, 23 0r 3.3
dimathyibutyl, - or Zesthydbubyl teethybt-methyipropyl, bethy-Z-methyvipropyl, 1.1,3- or
1.2.2-trimethyloropyd, further preferably, for example, bifluoromethyl



g
A preferably denotes unbranched or branched alkyl having 1-8 C atoms, in which 1.7 H
atoms may ba replaced by F, O, Br andior OH,
or Oye.
Furthermors, A preferably denoles unbranched o branched aliyl having 110 C atoms, In
which 1-7 H aloms may be replacsd by F, CL Br, OB, RO, COA/, COOA, TN, CONA&,,
CONHA andior CONH,,
angior in which one or fwo non-adiacent OH andior CH: groups may be replaced by O N
andior NR®,
or Sy,
A very particuiardy proferably dencles alkyl baving 1, 2, &, 4, § or § T aloms, preferably
meadind, ety promyd, isopropyl, bubd, isobubyl, secbutyl fert-butd, pentyl hed
trflucromsthyl, pentafiuorsetind or 11, 1-riflusroethyl.

Oyclic alkyt preferably denotes oyclopropyl, ovclobuty, oyolopentyl, oveichexyl or
gyclohephd.

&' preferably denctes phenyl, benzyl, naphthyl o biphemyl, each of which &
unsubstiiuted or mono-, div, i, tetra- or pentasubistituted by Hal, CN, NHCOA, NHSO,A
Sh& andior CONH

A or {GH ) Het.

R preferably denotes [CIRNAS, (CHLOve,

CHICECHphenyt, A or {GHL L Het
R preferably denotes O, Ny, NHs or B
R* praferably denctes H, methy, siinl or propyl.

A denotes, for axample, phamd, o - o plobl o e o pethyipheny, o, m or
prpropyiphenyl, o s of poisopropyiphemd. o= m- or plert-butylphemyd, o« m- or
p-irffluoromethyiphenyl. o~ o or p-luorephenyl, o, m- or phromopheny, o m- or
p-chicrophenyl, o-, m- or phydnoxyphend, o m- or p-mathoxyphemd, o m- or
pemetindsulfonyiphenyd, o, o or paitrophenyl, o m- or paminoghenyd, o M= or
pmethylaminophenyl, o, m- of p-dimethyvlaminophemyl, o, - or p-amincsuifonylphenyd,

Qv M of  praminocarbonyviphemyl, o m- or pcarboxyphsnyl, o m- oF
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pmethaxycarbonyiohenyl, o, me or peathoxycarbonyiphenyl, o« m- or p-acetyiphenyl, o,
-0 p-formyiphenyd, oo, o o provanophenyd,
futher  prefergbly 23+ 24 25, 286, 34 o J5dfluorgphenyd, 25
&4 5. 26- 34 or 3 Bdichiorophenyd, 3,3 2,4, 2.5, 28+, 34~ or 3, 5-dibromophenyd,
$34., 235, 238 348 o 34 SYichioophenyl,  peicdophenyd,  d-fuore-3-
chiccaphenyl, 2ducro-dbromophenyd,  2.5dflucro-dbromophanyd or 2 5dimstindds
chicraphenyl; furthennore naphthyt or hipheryl.

A furthesmore preferably denctes phenyl which s unsubstituled or mono-, di-, tri, tetra-
o pertasubatitided by &, Hal, N, OH andéiar GA.

frrespective of further subsiitutions, Hel denoctas, for example, 2- or 3duryl, 3 or 3-thieny,

)

1~ 2~ 0r 3-pyrrold, T 8, 4 or Samidazaly, 1+ 3+, 4~ or Spyrazoly, & 4 or S-oxazoid, 3« 4-
or S-soxazolyl, 2+, 4 or Bdhiazold, 3+ 4 or B-isothiazolyl, 3+, 3 or dpyridd, 2+, & B or
S-pyrimidingd, furdhermors preferabdy 1,2, 3-azad- 1+ ~d- or Beyl, 1,2 480azob 1+, <3~ or Sy,
1~ or S-tetrasohy, 1,2 S-oxadigzobd- or -84, 1,3 4-oxadigzeh3- or -84, 1,3,4-thiadiazol-2- ar
«ﬁwyi 1.2 4-thisdfasol-3- or -84y, 1,3, 3hadiazobd- or -5y, & or dpyridasingd, pyrazimd, 1+,
~y 3o, 4~ 8-, B~ pr Teindobd, d- o 5~;%€&m<§(}=y§ 1=, @ & or B-henwimidazoiyl, 1, 2+, 3+ 4, §-,
&~ or T-indazolyl, 1 3, 4+ &, B or T-hansoprazold, 2~ 4+, & & or T-benzoxazoly, 3, 4,
B, 8 or 7~ benzisoxazoll, 2+ 4+, 5, 8- or T-banzothinzoly, 2-, 4, &, & or F-banz-
fnothigzold, 4+, 5 & ?-ﬁeznzvz,?i,3~(}xa€§siam§y§, 2, 3oy A, B 8- 700 S-quinoiyl, 14 3, 4
Be, & T~ or Ssoquinolyl, 3+ 4-, & 8, 7~ or S-cimotimd, 3, &, B &, ¥« or S-quinazoling, 5
or Squinoxalingl, &, 3+ &, 8, T or 82H-benzo-1 Aoxazingt, further preferably 1 3-benso-
iesol-8-3t, 1 4-benzodiokan-8-4, 2,1,3-benzothiadiazni-d- or -8 o 2,1, 3-benzoxadiazoh-S-
¥,
The heterooyalic radicals may aiso Bs pardially or fully hydrogenated.
Unsubstituted Het san thus also dencte, for sxample, 2. 3dhydre-2-, -3~ -4~ or -5-fund, 2.5~
dibydro-2~, ~3-, -4 or Sfundd, telrahypdeo-3- or -3furyl, 1.3-dioxolan-4-yl, tetrahydre-2~ or -3+

thieny, 2,3-dihydeo-1-, -2~ -3+, ~& or -S-pyraly, & 5-dhydro-1-, -2, -3~ ~4- or ~B-pyrrehd, -,
2= ar S-pyrrofiding, letrahydrats, <8 ar «dimidazolyl, 2.3-dihydrosls, <2« <3 «4- ar -B-pyra-

sohd, tstrahydroels, <3 ar Soywazoly, 1 wdéhﬂg{imm «2+, =3 or ~dpynidyl, 12,3 44sta-
hydrosds, =2, ~3- ~de & or B-pyridyl, s 2 3~ ar depiperidiogd, 24, 3 or Smargholing,
fetrahydra-2-, <3 ar ~dopyramd, 1 d-dioxanyl, 13-diean2-, ~4- ar -8y, hexahydeo-1-, -3 or
depyridazind, hexshydro-t~ ~2-, -4~ or -S-pyimidingd, 1, 2 or 3-piperazid, 1.2,3.4-
tetrahydro-te, ~Ex <3~ < oG-, G-, -7 or <Bwquinolyl, 133 44elrabydroa s, 24 <3 o4, 4B
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By - or ~B-isoquinody, 2+ 3 &, 8-, 7- or & J.4-dihydro-2H-benzo- 1 4-oxazinyl, further
prefergbly 2 3-melhyvienediogypheny, 3 4-methylensdioryphenyl, 2, 3-ethylensdioxyphemy,
3. 4-sthylenadiosyphenyt, 3.4-{dflusromsthyiensdiosyiphemyd, 2. 3-dihydrobenzofuran-5- or
g, 3 3-(F-oxomethylenediosyiphenyt or also 3 d-dibydre-2H-1 5-benzodioxepind- oy -F,

o

furthermors prefersbly 2 Sdihvdrobanzofuraml or 3 3-dilwdre-2-oxofuramd.

Het hwihermors preferably denoles pwridazited, pyrazolyl, bensimidazolyl, pyridy,
dibenzofuranyl, carbazolyl, indold, dihydroindolyl, benzofuranyl, dibhvdrobsnzoluranyl,
2 3-dihydrobenzo-1 A-dioxingd, chromanyl, piperazing, morphalingd,  Ielrabydropyranyd,
quinoling, soquinoling, isoindeid. dihydrogquinolinyt, dibydroisogquinolingl,  tstrabydro-
guinoling,  telrahydrolsoguinoling,  quinasalingl,  quinoxalingd,  phihalezingl,  puring,
naphitwridingd,  pybmidingd,  indesalyl, furyl, thieny,  imidazclyl, porrolyl,  oxazoby,
oxadiszolyl, isoxazolyl, thiszolyl, bigzold, totrozolyl, iadiszal,  benzothiszoly,
imidaze] 1. 3-alpyridingd, 1. 3-benzadioxolyl, benseazoly, plpsddineteyl, pyrrolidin-tad,
t 2-oxazivan-2-v,  1.2.5-oxadigzinan-3-yl, -LG-oxazinan-3-¢ or hexahydropywimiding,
pach of which is unsubsitifuled or monge-, - or Wrisubstituded by A, QA, COTA, COA,
CHO, {OHLCONH,, SO, NHSOA, =0 angior Het'.

Het particularly preferably dencles dihydroindolyl, bersofuranyl, dilyrdrobsreofuramy,
2 3-ditvedrabense-1.4-dioxing, chromanyl, oxazelyl, oxadiazolyd, telrazoly, oxadissold,
thiazoiy, hiadiazolyl, thienyl, furany, elrahydropyrany, pyrasobd, pyridy, benzothiazoiyt,
2 3-dihwdrobenzo-1.4-dioxingt, giinold, soguinalyl o pyralidingl, sach of which s
unsubatituded or mone or disubstided by & COO8, COA, CHO, {TH,LOONH,,
{CH 1 CONRA, {OHLCONA,, S04, NHBOA, =0 andior pwrralidingt

frraspactive of further substitutions, Het' denotes, for example, 5« or 3-fund, 2- or 3-thienyl,
1~ 2-0r Apyrralyd, 1 2, 4- or S-imidasodd, 1 35, & o Spyrasalyl, 3, 4~ o Booazaiv, 3 4
or Sdsoxazold, 2-, 4- or S-thiazalyl, 3~ 4- or S-ieothiazalyd, 3, 3- oy d-pyndyl, 2+ 4-, 5~ or

S-pyrimiding, furthermore preferably 1.2, 3razoldy ~de or <B4, 1,3 4fazobt-, <3~ or 4,
1= or Bdetrarohd, 1.8 3oxadiazobd- or <8, 1,8, 4-oxadiazob3- or <&l 1.3 4-thiadiszol-2- or

By, 1,2, 4-thiadiazob3- oy -B-¢d, 1,3 3-dhiadiazobdg- or -§a, 3- or 4-pyriddazingt or pyrasing.
Tha heleronyclio radicals may also ba parfially or fully hydrogensied.

Unsubstituted Het' can thus also denole, for example, 2,3-dihydro-8-, <3, -4« or -Sdury, 2.5
dihydre-2-, -3~ «d-or Sfunyd, tebabydro-a or ~Bfuryd, 1, 3-dionctan-d-yl, telrshydro-2- of ~3-
thienyt, 2 3-dihydro~1-, -2, -3~ ~d- or -Bpyirold, 2 5-dilydro-1s, -2-, 3=, -4~ or S-pyerold, 1
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2~ or J-pyrroliding, telrabydro-1-, -2- or ~dimidazoly, 2,3-dihydro-i-, ~2~, -3+, 4~ or B-pyra-
olyl, tebrabydro-i, -3 or ~d-pyrazobd, Ld-dihydrosds- -2s, =3 o ~&pyridy, 1,83 4-etra-
hydro-1-, <2-, -3, -4, 5~ or -B-pyridhd, 1~ & & or d-piperidingd, 2-, 3+ or Smorpholing,
fetrahydro-2-, -3 or ~4-pyrany, 1, 4-dioxamyd, 1,3-dioxan-2~, -4~ or -5y, hexsghydro-1-, -3 or
~S-pyridasivd, hexahydro-1-, «3-, <4 or -B-pyrimiding or 1+, 2- ar 3-piperazing.

Het' furthermore preferably  dencles  pyridazingd, pyrazolyl, pyridyl, piperazing,
marpholingd, pyrmidingl, furyl, tenyl, imidazolyl, pyrralyd, oxazoly, isoxasoly, thiszoly,
igzolyl, tetrazolyl, thiadiazol pipendined-yl, pyreolidinet-yl, telrahydropyrany, 1.2~
oxazinan2ad, 1,2, 5-oxadiazinan-2-, <1, 3oxasinan-3-y or hexahydropyrimiding, each of
which is unsubstituted or mono-, di- or tisubstituted by A andior QA

Hat' particularly preferably denotes imidazolyl, thiazoll or pyrrolidingt, sach of which is
unsubstituted or monosubstituled by A

Hal preferabdy derotes F, Gl or Br, but also {, particulsdy preferably F or Gl

Throughout the invention, all radicals which ocour more than once may be identical or
diffsrant, La. are independent of one anather.
The compounds of the formuls 1 may have one or more chiral centres and can thersiorg

aeour in various sterecisomeric fooms. The fermula | encompasses all these forms.

Accordingly, the nvention relates, in particudar, o the compounds of the foonuls §inwbhich
al lsast one of the sald radicals has one of the preferred meanings indicated abova, Some
preforred groups of compounds may be expressed by the following subJormulas o ||
which conform to the formula Fand iy which the radicals not designsted iy greater detad
have the meaning indicated for the formula L but in which

inla R dencles phemyl, benzyl, naphthyl or biphenyl each of which is
unsubstitied o mono-, 8, k., lebs- or pentgsubstituled by Hal, ON,
NHCOA, NHBGOA, SOH& andior CONHy,;
A or {CHalHet,

iy R denotes [CRMLLAT, {CH)LCve, CHIBIOHLICH  Het,

23 43
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~O-Ar2, CHRICECHIphenyd, & or (CH: L Met;
danotes OH, Ng, NHy or F;

denotes pyridazind,  pyrazolyl, benzimidazolyl, pwndyl, dibensofuramyd,
carbazohyl, indolyl, dihydroindolyl, bensofurany, ditydrobenzofuranyd, 2.3~
ditydrobenzo-1 4-dioxiingd, chramanyd, piperasing, mavphoting,
tetrahydropyranyd,  quinoling,  isogquincling, isuindolyl,  dihydrogquinolingt,
ditydroisoquinoling, tetrahydroquinoiingg, tefrahydroisoquinolingd,
quinazoling, guinoxalingt, phihalazingl, purimyd, nephthyridingt, pyrimidingd,
indazolyl, furyl, thienyl, imidazold, pyrrold, oxazolyl, oxsdiazobl, soxazolyd,
thiazolyl, triazolyl, lelmazolyl, thisdiszole, bencothiazold,  imidszolt 2-
Spyriding, 1,3-benzodioxolyl, benzoxazolyl, piperidin-i-¢, pyerolidine iy,
12oxazingn-2-v 125 oxadiszinan-3y L 3-osasinan-3-y or hexahydro-
pyrinnidingl, sach of which is unsubstituted or mono-, di- or Insubsiuted by
A, &, COOA, QUA, CHO, {CHWOONH,, {CH: L CONHA, (CH:L,CONA,,
SQuA, NHSQA, =0 andiar Het';

denotes pyridasing, pyrazobd, pynidyl, plpsrazinyl, morpholingl, pyrimidingd,
furyl, thisnyl, imidazobd, pyrrolyl, oxazolyl, isoxazolyl, thinzoll, iriazolyd,
tetrazolyl, thiadiseole, piperidin-tad, pyrrolidin-t-yl, infrahydropyrarmd, 1.2~
oxazinan-2-yl, 1,3, 5-oxadiazinan-2-y, 1,3-oxazinan-3- or hexahydropyimi-
dinyl, sach of which is ursubstitited or mong-, di- or frisubstifuted by A
andfor Q4

denotes phenyl, benzyl. naphihyl or bipheryd, each of which is
unsubsiituted or mono-, di-, i, telrae or pentasubstituied by Hal, ON,
NHCOA, NHSOA, ST:A andior CONH;
A of {CHy)uHa,

denctes IIRMLLAS, CHIBIOMLICH Met,

{CH3Cye,

7

C-Ar, CHICECHIphamyl, A o (THu) Het,
denotes OH, Ny, NHaor F,

74
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denotes H ov syl having 1, &. 3 or 4 T gloms,

R and R together also denote alkyisne having 2, &, 4 or § C atoms, where ong

Hat

Hat'

CH, group may also be replaced by NH, NA, N-COA, N<{CH A"
No{OH LMY, OHA,  CHOYCHOAS,  NS0A o ©
andfor may be substituted by &,

denctes pyrdazing, pyrazolyl, benzimidasalyl, pynidyd, dibensofuranyd,
carbazobd, indohd, dihydroindabd, benzofuramyd, dihydrabensofuranyd,
2. 3-dihydrobenzo-1 4-diowingd, chromanyl, pipsrazinyl, morpholing,
tetrabydropyrany, guinolingl, isoquinoling, isoindohd, dihydroguinolingd,
dihydroisoquinotinyd,  ielrshydroquineling,  letrshydeisoguingiingd,
guingzolinyl,  quinoxalingl, phibalazingl,  puringl,  naphithyriding,
pyrmidingd,  indazoly,

furyl, thiemyl, imidazolyl, pyrroiyl oxazoiy,
oxadinzolyl, oxazolyl,  thinzobhd, Ivazold, lelrazoll,  thiadigzols,
banzathigzodyl, imidazell, 2-alpyridimd, 1, 3-benzodionoly, benzoxasoly,
piparidine iy, pyrralidine i, 1 2-onazinan-24d, 1.2 5-oxadiazinan-2-,
13oxazinan-3ad o hexghydropyrimidingd,  sach  of  which &
unsubstitided or monn., di- or ieubstittded by & Q& COQOA, TG4
CHQ, {CHJ CONH,, {CHLCONHA, {CHO.CONA,, SQu8, NHBOA, =0
andior Hat',

denoles  pyridasing,  pyrazoll, pyridy,  piperazingl,  morpholfing,
pyrimidingd, furyl, tuenyl, imddazold, pyrrol, oxazolyl,  isoxasobd,
thigzoihd, asohd, letrazol, thiadiasole, plpaidiontspl pyrrolidiyieag,
tetrahydropyranyl, L2-oxazinanZal, 13 5-oamdiazingn-2-, 13
oxazinan-3-¢l or herahydropyrimidingd, each of which is unsubsiituted or
mono-, di- or Insubsiifuted by A andlar OA&,

denoles pyridyl, pyrimidingd, furyl, thiersd Imidazobd, pyrrolyl, oxazold,
oxadiazobd, isoxazohd, thiazohd, triszolyl, tatrazobd or thindiazole,
denotes untranched or branched gkl having 110 € sloms, i which
1-7 M atoms may be replaced by F, €L 8r, OR, CHO, COA, T4, CNL
CONA,, CONHA andfor CONH,,

andfor in which one or fwo non-adiscent OH andior CH; groups may be
replaced by Q, N andfor NRY,

ar COye,

denotes phenyt which is unsubstituted or mono-, di-, B, felra- or
pentasubstituied by &, Hall CN, OH andfor OA,
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A denoles phemyl which i unsubsiituled or mono-, di- or trisubstikded by
Hal, OH, OA andfor &,

Oye denoles cychic aliod having 3-7 C atoms,

Hal denotes F, C, 8rord,

n denoles &, 1,2, 3w 4

and pharmaceutically usable salls, faulomers and sterccisomars thereof, Including

miixtures thargof in ol ratios,

The compounds of the Tormuis | and also the starting materiais for thalr preparatinn ars, in
addition, prepared by methods known per se, as desoribed in the Heraturs {for example in
the standard works, such as Houbsn-Weyl, Methoden der arganischen Chemie [Methods
of Crganic Chemistry], Gearg-Tieme-Verlag, Stullgart), o be precise under reastion
condifions which are known and suilable for the said reactions. Use can also be made
hare of variants known per s&which ars nof mentioned hers in greater detad.

Compounds of the formula | can prefersbly be obisined by reacling compounds of the
formida H with a compound of the formula Bl
The compounds of the formula i and of the formula B gre gensally known, i they are

novel, hawever, they can be prepared by methods known per s,

i the compounds of the formuda H, L prefersbly denoles Tl Br, | or a free or 3 reaclively
modifiad OH group, such as, for sxample, an aclivaled ssier, an imidazolide or
akylsulforpddoxy having 18 O aloms {preferably  methyisulfonyioxy o
trifucromethydsulforndoryl or andsulionyloxy having 8-10 € aloms {preferably phem- or
g-tobdsutfonyioxy).

The reaction preferably succeeds in e pressnce of a dehydraling agent, such as, for
sxample, a carbodiimide, such as N N-dicyciahexdrarbodiimide "DOCCHY, 1, 1carbonyl
diimidazole or NG-dimsthyaminopropyl-N-athyicarbodiimide  ("DAPECH), furthermore
propanephosphonic anhydride T3P (el Angsw.  Chem. 82, 1238 {1880,
diphenyiphosphoryt azide or Z-ethoxy-N-sthoxycarbony-1,2-gdihydroguinaling, optionally in
the presence of N-hydroxybenzotniaole:
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Tha reaction is carried ol in an ined solvent and is generally carded awl in the presence
of an acid-binding agent, preferably an organic base, such as DIPEA, tristhylamins,
simethylantine, pyridine or quinaling

The addiion of an alkall or akaline-earth mslsl hydroxide, carbonate o bicarbonate or
another salf of & weak gold of the alkall or alkalins-sarth mstals, preferably of polassium,

sodivr, caltlsm or cassium, may also be avourable,

Depending on the condilions used, the reaction time is belween a few minutes and 14
gdays, the reaciion lemperature i& bebween about 18° and 1807, normally behween 48°
and 130°, particularly preferably betwesn 80” gnd 110°C.

Suflable inert solvents ars, for example, hydrosarbons, such as haxans, peirnlsur ather,
bensene, tolusne or xylens, chivrinaled hydrocarbans, such as tichiomethvlens, 1,2~
dichiorosthang, carbon tebachivride, chioroformn or dichioromethane; aleohols, such as
mathanol, sthanol isopropanol, norepandd, nrhutanol @ lerkbbutanol; ethers, such as
disthyl ether, dilsopropy! ather, lelrabydrofuran {THF) or dicxane; glycad sthers, such as
sthylene giveol monomethyt or monoethyl ether, ethylens glveol dimethv ether (diglyme};
kalones, such 35 acsions or bularane; amides, such as acelamide, dimethylacetamide or
dimethyiformamide (DMF) nitles, such 83 acetonitnle: sulfoxides, such ax dimethy
suffoxide (DME0); carbon disulfide; carboxylic acids, such as formic acikd or acetic acid;
nitre compournds, such as nifromethang of nifrobensens; esters, suich as sthy acelate, o
mixtures of the said solvenis.

Particular praferenca is given to giveot sthers, such as sibvlens gheol monomethyl ether,
THE, dichloromethans andior DMF,

Compounds of the formula 1 can furthermore preforably be oblsined by oxddising
compounds of the formula iV
The pxidation is preferably camred out using fert-bubd hydioperaxids,
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Depending on the conditions usad, the reaction time s betwesn & few minutes and 14
days, the reaction tempersture is behtween aboul 18 and 150°, rommally belween 40°
and 1307, parlicularly preferahly bebwesn 80° and 11070,

The solvent is preferably water, where the addition of an alkall or alkatns-sarth melal
hydroxide, carbonate or bicarbanale ar another salt of 3 wesk acid of the alkali or alkaline-

garih metals, preferably of potassium, sadivm, calcdum or cassium, is also favourable.

Phagrmaceutical salls and gtherfons

The saitd compounds sccording to the invention can be used in thew fnal non-salt form.
On the ofher hand, the pressnt invention also encompasses the use of thess compounds
i the foon of their pharmaceutically acceptable salts, which can be derived from vardous
wrganic and norganic acids and bases by procadurss known in the art. Pharmacsulically
asccapiabie salt forms of the compuounds of he formula Lare for the most part prepared by
conveniional methods. i the compound of the formula | containg & carboxy! group, one of
ifs suilalde salts can be Tormed by reacting the compound with g suitable base fo give the
corpesponding base-addition sall. Such bases arg, for sxample, alkalt metal hydraxides,
moluding potassium hydroxide, sodium hydroxide and Bhium hydroxide; alkaline-sarth
metal hydroxides, such as batum bhydroxide and caltlum hydroxide; alkall metsl
sikoxides, for sxample polassium sihoxide and sodium propoxide; and vatous organio
bases, such as piperiding, disthanolamineg and N-methvigiutamine. The aluminiug salts of
the compounds of the formula | are lkewise included. In the case of carlain compounds of
the fornuia | soid-addiion salls can be formsd by brealing these compounds with
pharmaceutically acceplable organio and inorganic acids, for example hydrogen halides,
such a5 hydrogen ohipride, hydrogen bramids or hydrogen iodide, othsr minsral acids and
gorresponding salts thaveof, such as sulfate, nitals or phosphale and the kke, and atky-
g monearyisulfonates, such as othanesulfonate, lolvenssuifonate and benseng
sulfonate, and olher organie soids and corresponding salts thersof, such 88 svekls,
frifluoroscetale, larirats, maleales, succingle, cilrale, benzoate, safivviale, ascorbate and
the lke. Accordingly, pharmacsuticslly scoeptshie acid-gddition saits of the compounds of
the formula | wiciude the following: acelale, sdipate, alginate, argnale, aspariale,
henzoats, benzenesulfonale (besyiste), bisuifate, bsulfite, bromide, bubwrate, camphorate,
camphorsulfonate, capryiate, chionds, chiprobenzoale, citrale, cyclopentanepropionate,
digluconate, dibwdrogenphosphate, dinltrobenzosle, dodecyisuifate, sthanesuifonate,
fnarate, galacterste (from mucic acid) galacturonate, gluccheptanoate, gluconate,
ghdamale, glycerophosphals, hemisuccinale, hemisulfats, heplenoats, hexanoals,
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hippurate, hydrochioride, hydrobraenide, hydroiodide, 2-hydroxysthanesuifonale, lodide,
isethionate, isobubwate, lacisle, lacichionale, malale, malsals, maknale, mandalale,
metaphosphate, methanesutfonate,  meihvibensoate, monohydrogenphosphale,
Znaphthalenesulfonate, nicotinate, nitrate, oxalate, oleals, palmoale, peciinale,
persuliate, phenylacetate, S-pherviproplonate, phosphale, phosphonate, phthalate, ud
this does not sepresent & reskiclion.

Furthermore, the bsese ssils of the compounds according o the invention include
sluminium,  amnonium,  calolum,  copper,  ron{lil),  rondll),  lithiure, magnesium,
mangansse(iily, manganese(il), polassium, sodium and zing salts, but this is not intended
i represent g restiction. Of the shove-mantioned salls, preference & ghwen W
smnonium; the alkalt mstal salits sodiun and potassium, and the alkaling-earth metal
salls calcium and magnesium. Salts of the compaunds of the formula | which are dedved
frora pharmaceutically soceptable organic norvioxic bases include salls of primary, see
ondary and terliary amines, subslihuled amines, aiso including naturally ocouring
substituted amines, oyclic amines, and basic fon exchanger resing, for example argining,
bataing, cafleing, chloroprocaing, choling, N N-diberzyiethvlenasdiamine {benzathing),
dicychohewyvlamine, dJdiethanolaming, disthylamine, Z-disthviamincethancl, 2dimethyl
amincethanol, sthenclemine, elthylenediaming, Nelhvimarpholing, N-sthyipiperidine,
glucamine, giucosaming, histidine, hydrabaming, isopropviaming Bdocaine,. lysine,
meghimine, Nemathyh-D-glucaming, morpholine, pipsrazing, piperidine, polvaming resing,
procaing, purines, theobromine, friethanolaming, insthyamineg, imsthylaming, fripropyl-
aming and ins(hydroxymethylimethyaming {romsthaming), dut thiz & nol infended ©©

raprosert a restrichion.

Compounds of the present inverdion which conlain basiz nittagen-contalting groaups ean
be guatemised using sgenis such as {O«Cilalkyl halides, for sxample methyl, ethy,
isopropy! and lerf-bulyl chloride, bromide and odide; gi{C+Caoalky sulfates, for sxample
dimethyl, distind and diamy!l sulfate; {Cio-Crjalityt halides, for example deoy, dodscyl,
fauryl, mynishd and stearyt chiorde, romide and lodide; and ang{C-Cyatkyt halides, for
example benzy! chiodde and phenethyl bromide, Both water- and oi-soluble campounds

acoording {o the invention can be prepgrad using such salls.,

The above-mentionsd pharmaceutical salls which are preferred  incide acelats,
piluorpacstale, besyisle, coifrale, fumsrsle, gluconsts, hemisuccinsle, hippurate,
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hydrachionide, hydrobromide,  issthionals, mandelate, megluming, nitrate,  oleals,
phosphonate, pivalale, sedium phosphale, stegrate, sulfate, sullvsslicylate, larirale,
thiomalale, losviale and fromsthaming, bul this is nol infendad fo represent a restriction.

The aoid-addifion salts of basic compounds of the formula | are prepared by bringing the
free base form inlo contact with & sufficient amount of the desired acid, causing the
formation of the salt in 3 conventional manner, The free base can be regenerated by
tringing the sall foon into contact with a hase and isclating the fres base i a convertional
manner. The free base forms differ in g certain respect ram the corresponding salt forme
thereol with respect i corlain physical properties, such as solubility in polar solvents; for
the purposes of the invention, however, the salls otherwise correspontd 1o the respective
free base forms thersof.,

As mentioned, the pharmaceulically scceptabie base-addition salls of the compounds of
the formula | are formead with medals or amings, such as slkall metals and alkaline-earth
metals of organic amines. Preferred melals are sodiumt, polassium, magresium and
calclum,. Preferred organic amines are N N'-dibsnzylethylenediaming, chioraprosaing,
choline, disthanolamine, ethylensediamine, Nemethyl-D-glucamine and procaine.

The base-addition salls of acidic compounds accarding o the invention are preparsd by
bringing the free acid form info contact with a sufficient amount of the desired bass,
causing the formation of the salt in & conventional manver. The free acld can be
regenarated by bringing the salt form into contact with an acld and isolating the free acid
B @ conventiona! migoner. The e scid forms differ it & carlain respact om the cores-
ponding salt forms thereo! with respect to certain physical properties, such as solublliity in
poiar sabvents: for the purposes of the invantion, hosvewer, the salts olhenvise corraspond

o the respective free acid forms thereol

i 2 compound according o he vention cantains mare than one group which is capatle
of forming pharmaceulically acceplable salls of thiz type, the invantion also sncompasses
multiple salts. Typical muliple salt forms include, for example, bilarirale, diacsiale,
difumarale, dimegluming, diphosphate, disodium and fribydrochionde, but this is not

intended o represent g resttiotion,
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With regard o that staled above, i can be seen that the sxpregsion “pharmaceutically
acosplable sslit” in the present connection &k {aken 1 mean an active compotnd which
comprises @ compound of the formuda | in the form of one of its salts, in particular if this
salt form imparts improved pharmacokinstio properiies on the aclive compound comparsd
with the free form of the active compound or any other salt form of the aclive campound
ssad earlier. The pharmaceutically acceptable salt foam of he active compound can alse
provide this active compound for the first time with a desired pharmacokinetic properly
which # did not have sadisr and can aven have a posiive influence on the
pharmacodynamics of this active compound with respect o is therapsutic sificacy in the
body.

The invantion futhermore relates B meditaments comprising &l least ane compoung of
the formula | andior pharmacsutically usable dervatives, solvates and slerenisomers
thereot, including mikdures thereof in all ratios, and cplionally excipients andlor adiuvands.

Pharmaceulical formulations san be administered in the form of dosage wnils which
comprise a predotenmined amount of active compound per dosage unil, Such a unlt can
comprise, for example, 0.5 mg fo 1 g, preferably 1 myg o 700 mg, particuiardy preferably
5 mg o 100 mg, of a compound according fo the vention, depanding on the condition
frested, the msthod of administration and the age, weight and condition of the patient, or
pharmaesutical farmulations can be administered in the form of dosage units which
somgrise g predetermined amount of active compound per dosage unit, Preferred desags
unlt formidations are those which comprise g daily dose or partdese, as indicaled above,
or @ corresponding fraction thereo! of an acltive compound. Furthermore, phamacsuticst
formulations of this typs can be prepared using 3 process which is generally known in the

shammaceuticalart

FPharmaceutical formulations can be adapied for sdministration via any desired suilgble
method, for example by oral ncluding buccal or sublingual), reclsl, nasal, topical
{including buceal, sublingual or transdermal), vaginal or parenferal  {including
subcutaneous, intramuscular, intravenous of intradermal) methods, Such formulations can
he prepared using sl processes kiown in the pharmaceutical ant by, for exampls,
camiining the active compound with the excipientis) or adiuvaniis},
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Phammaceudical formulations adapled for oral administralion can be administersd as
separate unils, such as, for sxample, capsules o lablals; powders or granudes; soluions
ar suspensions in aguecus or nor-aguecus lipuids; edible foams or foam foods; or ofHin

e

water quid emulsions orwater-in-off Bquid emudsions.

Thus, for sxample, i the case of cral admiristration it the form of 3 ablet or capsule, the
active-ingradient  componett can be  combined  with an oral nondoxic and
sharmacautically acoeplable inerl excipiont, such as, for sxample, sthanol, glvcerd, water
and the ke, Powders are preparsd by comminuting the compound 10 3 sultable fine s

and miking § with a pharmacsutical sxoipient comyrinuted in 8 similar manner, such s,
for sxample, an edible carbohydrate, such as, for sxampls, starch o mannitel, & flavour,

preservative, dispersant and dye may lkewise be present

Capsules are produced by preparing a powder ouxture a8 described above and flling
shaped gelating shells therewith, Giidants and lubricants, such as, for example, highly
disperse sificie acid, gl magnesium stearats, calchum stearate or polvethylens glveol in
solid form, can be addsd to the powder midure befors the iling operation. & disintegrant
o acdubiliser, such as, for eample, agaragsr, calcium carbanaie or sodium carbonate,
can fkewise be added i arder © mprove the avaliablity of the medicament afler the
capsule has been taken.

In addition, § deshred of nocessary. sullable binders, fubricants and disintegrants as well
as dyes can bkewise be incorporated inke the mixiure. Suilable binders include starch,
gelating, natural sugars, such as, for example, glucose or beta-laciose, swesleners made
fromy maize, natural and synthelic rubber, such as, for example, atacis, fragacanth or
sodium alginate, carboxymethylcetitloss, polvathylene giveol, waxes, and the ke The
lubricants ussd in these dosage fores inchide sodium oleate, sodium sigarals,
magresium stearate, sodium benzoate, sodium acetsts, sodium chivride and the like, The
disinfegrants include, withoul being restrivted theveln, starch, metiyiceliviose, agar,
benlonite, xanthan gum and the Hke. The lablels are formulated by, for example,
preparing a powder mikdure, gramuiating or dry-pressing the mixture, adding a bsicant
and a disintegrant and pressing the entire mikture 1o give tablsts. A powder mixture is
prepared by mixing the compound comminuted in 3 suilabls manner with a diluent ar a
base, as deoscribed sbove, and oplionally with & binder, such ss, fo example,
carboxymethnicstiuiose, an sighsle, gelsline or polpvinyipyrrolidons, & dissolution
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retardant, such as, for example, pavaflin, an absorplion accelerator, such as, for sxample,
g Qquatemary sall, andior an absorbend, such as, for example, bentonide, kadin or
dicainium phosphate. The powder mixture can be granudated by wetling it with a binder,
such as, for example, syrup, slarch paste, acadia muciage o solutions of cellulose or
pohanier malerials and pressing # through 2 sisve. As an alternalive o granulstion, the
powder miklure can be run through a tabisling machine, giving lumps of non-uniform
shaps, which are broken up o form granules. The granules can be lubricated by addition
of stearic acd, 2 stearate sall, 1ale or minerat off in order o prevent slicking o the tabdst
casting moulds. The lubdcaled mixlirs is then pressad 1o give tatlets. The compounds
according o the inverdion can also he combined with 8 free-llowing inert axciplent and
then prassed directly 10 give tablels without canying out the granuiation or dry-pressing
staps. A lransparent or opaqus prolective layer coasisting of a shellac sealing layer, 2
layer of sugar or polyrier material and a gloss layer of wax may be present. Dyes can be

added 1o these coatings i order o be able to diferentiate between different dosage unils.

Oral auids, such as, for sxample, solution, syrups and olixirs, can be preparsd in the form
of dosage units so thal 5 given quaniity comprises a pre-spsciiied amount of the
compound. Syrups can be preparsd by dissolving the compound in an aguenus sokulion
with a sultable Havour, while slixirs are prepared using a non-tode alccholie vehicle,
Suspensions can be formulated by dispersion of the compound in & non-loxic vehicls.
Solubilisers and gmulsifiers, such as, for example, ethoxylaled isosteary! aloohols and
polyoxyethiiens sorbilol sthers, praservatives, flavour additives, such as, Tor example,
peppermint off or natural swesteners or saccharin, or other ariificial swaslensrs and the
fike, can likewise be addsd

The dosage unil formuislions for orsl adminisiralion can, i desired, be encapsuiated in
micgocapsuies. The formulation can also by papared iy such o way that He rlease I8
extended or retarded, such as, for sxample, by coaling or embedding of particulste
materiyl in polymers, wax and {he ks,

The compounds of the formula | oand salls, sobvates and physiclogically functionsd
derivalives thereo! can also be administered in the form of liposome delivery systems,
such as, for exampl, small unfameliar vesicles, large uniameflar vesicles and
mutilameliar vesicles. Liposomes can be formed from various phospholipids, such as, for
sxample, cholestem!, stegrylamine of phosphatidyichalings.
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The compounds of the formula | and the salls, solvales and physidlogioally functional
derfvatives thereof can alse be deliversd using nmonodlonal antibodies as thdividual
carders o which e compound molecules are coupled. The compounds can also be
coupled o soluble polymers as targeted medicament carders. Such polymers may
gncompass polyvinyipyrmlidons, pyran copolymer, polvhydroxypropyimethasndamido-
phangl, polivbydroxysthylaspariamidophenal or polysihdene oxids polylysine, substiiuted
by paimiloy radicsls. The compounds may futhermore be coupled fo a class of
biodegradable polymers which are sullable for achieving controlled release of & madica-
ment, for example polylactic acid, poly-epsiton-caprolacione, polvhydroxybutyrie acid,
polyorihoesiers, polvacsials, polydibvdrokypyrans, polyovanpacryiates and orosalinked o

amphipathic block copolymers of hydragsis.

Pharmaceulical formulations adapled for fransdermal administration can be administered
a5 indepsndaent plasters for axtendad, close sonlast with the epidermis of the recipient,
Thus, for sample, the aclive compound can be delivered from the plaster by
jontophaoresis, as described & genargl terms it Phammaceudical Research, 38}, 318
{1888},

Phammaceulical compounds adapled for foplcal adminisiration can be fomulated as
giniments, creams, suspensions, lolions, powders, solulions, pasies, gsls. sprays,
aerosols of ails,

For the realment of the eye or olher external ssue, for example mouth and skin, the
ormudations arg preferably applied a8 lopicat ointmert or ceam. In the case of
formydation o ghve an clalmen, the acthve compound oan be empiloved sither with a
paraflinic or & waler-miscible croam base. Allsmatively, the aclive compound can be
formulated o give 3 cream with an oll-vwater cream base o 3 waterin-oll base.

Pharmacsutical Tormulstions adapted for fopicat applicstion (o the aye includs aye drops,
i which the sclive compound is dissoived or suspended in a sullable camier, i particular
an aguecus solveal.

Pharmacsutical formudstions adapled for lopical gpplicgtion in the mouth snoompass
lozenges, pastilies and mouthwashes,
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Fharmaceutical formulations adapted for reclal adminisiration can be adminisiered n the

form of supposiiories or ensmas.

Pharmaceutical formulstions adapled for nasal sdministration in which the camier
substance s 3 solid comprise a coarse powder having a particle size, for example, in the
rangs 20-500 microns, which is sdministerad I the manner in which snuff Is {8ken, s by
rapid inhalalion via the nasal passages from a conlaingr containing the powder hald close
0 the nose. Sullabie formulations for adminisiration as nassl spray or nose drops with 8

carrier subsiance encompass active-ingredient sofutions inwater oroll.
fouid as oarrier subsianss encompass aoliveringredient solutions inwaler oroil

Fharmaceuticsl formulations adapted for administralion by whalalion sncompass finaly
parficulate dusts o mists, which can be gensrated by varous types of pressurised

dispensers with asmsols, nebulisers or iInsuffiators.

Pharmaceutica! formuigtions adapled for vagingl admysistration can be administered as
pessaries, ampong, geams, gals, pastes, foams or spray formuislions,

Pharmaceutical formudations adapted for parenteral administralion include aqusous and
non-aguecus stedle ineclion solulions comprising anfioxidants, buffers, bacleriosialics
and solutes, by means of which the formulalion is rendered isotonic with the bload of the
recipient fo be treated; and agquecus and nor-aquenus sterle suspensions, which may
crvwise suspension media and thickensrs. The formudstions can be administersd in
single-dose o mudtidess containers, for example sealed ampoules and vials, and stored in
froeze-drisd (yophilisad) state, 50 thal only the addition of the sterile camer liquid, for
gxarnple water for injeclion purposes, Inunedistely befors use s necsssary. Injection
sudutions and suspensions prapaved in accardance with the recipe can be prepared fram
sterils powders, granules and tablets,

it goes without saying thal, iy addition o the above padicuiarly mentionsd canslituents,
the formulations may also comprise other sgents usual iy the arl with respect o the
particudar type of formulalion; thus, for sxample, formulations which ars sullable for orgl

sdministration may comprise favowrs.
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A thergpeutically sffective amount of a compound of the formula | depends on & numbsr
of factors, including, for axample, the age and weight of the animal, the precise condition
that requires ireaiment, and s severity, the nature of the formudation and the method of
administration, and is ullimalely delermined by the treating docley or vel. Howsver, an
efectve amount of 3 compound according o he wention iy the trealment of neoplastic
growth, for sxample colon or breast caminoms, s generally in the range from 0.1 fo
100 mgfkg of body weight of the macipient {manumal} per day and particulardy typically in
the range from 1 1 10 mofkg of body weight per day. Thug, the actual amoeunt per day
an adull mammal weighing 70 kg 1 usually bebween 70 and 700 mg, where this amount
can be administerad 55 a single doss per day or usually iIn 3 senss of parbdoses {such
a8, for sxample, two, tuse, four, Tive or siX) per day, so thal the gl dailly dose is the
same. An effective amount of a salt thereof can be delermined as the fragtion of the
gifective amount of the compound according to the invention per se. It can be assumsd
that similar doses are suitable for the reatment of other condiions mentionsd sbove.

The invention furthermore relalas o medicaments comprising &t least one compound of
the formuda 1 andior pharmaceutically usable salls and slereoisomers thereo!, including

midures thereof I oll ratios, and & least one further medicament active compaund,

The invention alse relates o g st {kit) consisting of separate packs of

{3} an sffective gmount of 3 compound of the formuls | andior pharmaceulically usable
saix and slersoisomars thersol, induding mikkures therea! i all ratios,
and

{h)  an effective amount of a further medicament active compount.

The sel comprises suilable conlalners, such as boxes, individua! boitles, bags o
ampoutes. The set may, for eommple, comprise separale ampoules, gach containing an
cHortive grmount of 3 compound of the femula { andior pharmacsuticatly usable salts and
stersoisamears thersod, including mixiures thereof in 8l ratics,

and an offective amount of a further medicamsnt active compound in dissolved o

vaphilised form,

The nvention relales fo the compounds of the formula | according o Claim 148, and
pharmacsutically usable sails, laulomers and slersolsamars thersof, ncluding mixlires

thereof jo all ratios, for yse for the treatment of lumours, lumour melasiases, profiferative
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dizseases of the mesangial cells, hasmangioma, profferative retinopathy, rhewmatold
aribritis,  atherosclerotic  neovasculansation, psoriasis,  ocular  neovascularisation,
ostpoporosis, diabeles and gbesity, lymphold leukasmia, hemphoma, malana and prosiale
hypertrophy

USE

The present compounds are suitable as pharmaceutical aclive compounds for mammals,
especially Tor humans, in the regtiment and conbral of diseases. These diseases nclude
the profiferation of fumour calls, pathalngical negvascularisation {or angiogencals), which
promotes the growth of solid fumours, neovascuiansation in the eye {igbelic relinopathy,
age-induced macular degensration and the ke and inflammation {psoriasi, rheumatold

srthritis and the Bkel, and prolferative diseases of the mesangial celis,

The prasaml invention sncompasses the use of the compounds of the formula T angdior
physiclogically avceplable salts and solvales theredf Tor the preparation of 8 medivament

for the ireatment or prevention of tumaours, tumour dissases andfor umour melastases.

The fumour disease is proferably sslected fram the group

o of the squamous epithstium, the bladder, the stomach, the kidneys, of head and
neck, the pesophagus, the comvix, the thyrold, the infesting, the lHver, the lwain, the
prosiate, the urogenital ract, the lymphalic system, the stomach, the farynx, the lung, the
siin, monocytic leuksemia, lung sdenccarcinoma, small-call lung carcinoma, pancreatic
cancer, glioblastoma, breast cardnoma, acule mvelold lsukaemia, dyonie myslald
leukaemia, acute iymphatic leukasmia, chrorde lymphatic leuksemia, Hodgkin's
mphoma, son-Hodgkbt's iynphoma,

Likewise sncompassead is the use of the compounds according to Claim 1 according o
the invention andfor physiviogically accepiable salls and sobates thereod for the
preparation of a medicament for the tregtment of osteoporosis, disheles and chesity.

Likewize sncompassad is the use of the compounds according to Claim 1 agcording 1o
the nvention andfor physiclogically acceplable salls and solvales thereof for the
preparation of 3 medicament for the freaiment o prevention of a diseasse in which

angiogenssis is nvalved,
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A disease of {his typs inwhich anglogsnesis is involved is an eye disease, such as reting
vasculansation, diabstic retinopathy, age-induced macular degenaration gnd the ke,

The anglogenic dizease i preferably selected from the group

diabetic relinopathy, arthrilis, cancer, psodasis, Kaposi's sarcoma, heemangioma, myocardia
angiogenssis, alherosclerctic pdagus neovascudarisation, anglogenic eyve disesses, chargidal
neovasoulyrisation, retrolentst fivroplasda, macular degeneralion, comsal transplant rejection,
rubsosis idis, newrosoidar glausoma, Oster Webher syndrame.

The proliferative disease of the mesangial cells s praferably selected from the group
giomsrylonephritis, disbetic nephropathy, malignant nephrosclerosis, thrembotic microangio-

pathy syndrome, ansplant reiection, ghenerulopathy.

The use of compounds of the formuda | andior physiologically acceplabdes salls and
sotvates thereof for the preparation of o medicament for the bealment or prevention of
inflammatory diseases lkewise falls within the scope of the present investion. Examplas

of such inflammalory diseases include rheumatold arhrilis, psoriasis, contast dermalitis,
detayed hypersensitivity reaction and the ke,

The inflammatory disease is preferably selected from the group

inflammatory bows! disease, anhrilis, atherosclersasis, asthma, aftergies, Inflammatory Ridney
tiseases, multiple sclerosis, chvonic obstruclive pulmonary dissase, Inflammatory  skin

diseases, pardontal diseases, psoriasis, T-calb-promoted immune dissase.

The inflammatory bowel disease is preferably selacted Hromy the groug

yicerative oolitis, Trohn's disease, non-specific coillis.

The T-celbpromoted mmune disease is preferably selected from the group

aflergic envephalonyelitis, sllergie newrilis, ansplant rejection, grafi-versus-host reaction,
myocanditis, thyroditle, nephritis, systomic lupus erythematosus, insulin-dependent diabetes
meilitus,

The arthritis dissase iz preferably sslectsd from the group
theumatold  arthritls, osleoarthritls, Caplan's syndroms, Felly's syndrome, Siogren's
syndrome,  spondyliitis ankdosans, SEl's disesse, chondrocalcinosis, melabolic arthyitis,

rheumatic fever, Relter's dissase, Wissler's syndroms,
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The inflammalony Xidney disease is preferably selected from the group

lomerulonephirills, glomerular injury, nephrotic syndrome, inferstitial nephrils, Jupus nephritis,
Goodpasturs’s syndfrome, Wegener's granubmatosis, renal vasculiis, IgA nephvopathy,
idiopatic glomerular diseass.

The inflammatory skin dizeass is preferably sslacted from tha group

paoriasis, gtopic dermatitis, contact sensitivity, aons.

Likewise sncompassed s the use of the compounds of the foamuia | andior physidlogically
soceptable salls and sohvates thersod i the preparation of & medicament for the
reatment of preverdion of 8 disssse or condiion iy & mammal, B which o this method 8
theransutically effective amaount of a compourd soceding 1 the invention & administered
o g sick mammal in nesd of such realment. The therapsutio amount varies aecording 1©
the specific dissass and can be determined by the person skilied in the art without undus
affort.

The present invention alee encompasses the use compounds of the formuda | sndfor
shvsiologically acceplable salts and solvales thereof for the preparation of 8 medicamernd

for the freatment or pravention of retinal vascularisation.

Likewise sncompassed is the use of the compounds of the formuia andior physidlogically
acceptable salts theveof for the preparation of 3 medicament for the treatment andior
ceanbating of a lumourinduced dissase I @ mammal, i which o ihis methad a
therapeutically effective amaount of a8 compound goewding o the invention s adminisiered
2 sick mammal in nesd of such realment. The thevapsutio amoury varies according 1o
the specific diseass and can be determined by the person skilied iy the art without undus

affort,

The disclosed compounds of the farmula | can be administered in combination with other
iherapsutic agends, ncluding anticancer agends. As used herg, the lean "anficancsy
agent” relates fo any sgent which is administered to 3 patient with cancer &y the purposes

of treating he cancer.
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The compounds of the formula | may also be adminisiered togather with other wel-known
Herapeutic agants that are sedected for thelr particular suitability for the condition being
wegted.

The present compounds are also suitable for combination with known anti-cancer agents.
These known anti-Cancer agenls include the following: cestrogen receplor muodulstors,
androgen  rocsplyr  modulators,  relincid receptor modulalors,  cyloloxic agents,
antiproBferative agents, premylprotein fransferase  inhibitors, HMG-CoA  reduciase
inhibflors, HIV professe  inhibilors, roverse  fransoriplase whibdors  and  furthey
anglogeneasis inkdbilors. The present compounds are particudarly suitable for administre-

fian at the same ime as radictherapy.

‘Qastrogen receplor modulators” refers 1o compounds which interfere with or inhildt the
binding of csstrogen 1o the receptor, regardless of mechanism. Examples of ocesirogen
raoeplor modulatars include, bul are not limited o, tamoxfen, raloxifens, idoxifens,
LYI83381, LY 117081, toramifene, fubestram, 4-{7-{2,2-dimethyl t-oxopropoxy-d-meathyis
24231 piperidinyhethogyiphenyil2H-benzopyran3-yiiphemd 2, 3-dimethylpropa-

noats, 4 4 dihydroxybenzophenone-2 A-dinrephenythydrazons and SHB46,

“Androgen receplor modulators” refers o compounds which inlerfers with or inhibit the
binding of androgens o the receplor, regardiess of mechanism, Examples of androgsn
racepior modulators include finasteride and other Sa-raduciase inhibitors, nilutarmids,

flutamide, doglutemide, larpsple and abiraterong acetale.

"Retinald reveptor modulstors® refers {0 compounds whieh inferfere with or inhibd the
binding of retincids o the receptor, regardiess of mechanism. Examples of such ratinnid
recepior moduiators include bexarotene, trelineln, 13-dswatingic acld, Sis-retingic agid,
a-diffuormmeiindomithing, LX23-7853, tans-N{4-hydroxyphenylirslinamide and N-d-
sarboxyphemdretinamide.

"Cybedoxic agenis” refers fo compounds which result in call death wimanly through dirsst
action on the cellutar function or inhike! or interfere with cell myesls, including alkyiating
agents, fumour necnosis factors, intercalaiorns, miorcdubuuling inhibitors and fopoisomerase

inhibitors,
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Examples of oylotoxie sgenis includs, but are not limited to, tirspazimine, sertenst,
cachactin, Hosfamide, lasonermin, lonidaming, carboplating altrstaming, pradnimusting,
ditvomoduiciial,  ranimusiing,  Plemusiine, oodapialing  oxalipialin,  temozsiomids,
heplapiatin,d osltramusting, improsulfan tosyiate, trofosfamide, nimusting, dbrospidium
chioride, pumilteps, lobaplatin, salraplatin, profiromysin, cisplatin, rofulven, dexifosfamide,
ciz-aminedichioro{Z-methylpyriding jplatinum,  bensyiguanine,  glufesfamide, GPXTDG,
{rans rang, trans his-mis{hexane-1,6-diaming bu-fdlamineplatinum{ i ibisidiamine-
{chiorojplatinuniiiill  elrachioride,  diarisidinglepennine,  amsenic tokdds, 11
dodecyimmine- 10-hydrevundeoy)-3 7 -dimethyikanthing, zesrubichn, idarubicin,
daunorubloln, bisantrene, mitoxantrone, pirarubicln, pinalide, valubiciy, amvyubicly,
aninsoplasian,  &-deamine-3-marpholino-1 3-deoxo-10-hydroxyearminomyain anmg-
ey, galarublicln, slinafide, MEMIOTES and »‘Mﬁemeihexyw3~deamsm~\-a~az;éradiiﬁ-y§f«¥
methylsulfonvidaunorubicn {(ses WD GDSD03Z).

Examples of mivrotubuiin inhibitors includs paciitaxsl, vindssine sulfate, 37 ¢-didabvdre-4-
deoxy-Blnorvincaisukotdastine, docetaxol, rhizokin, dolsstatin, mivobulin isethionste,
auristalin, cemadolin, RPRICOB3Y, BMB1B4478, vinflunine, cryplophyeln, 23,438~
peniativoro-N-{3-fluore-danetheyphenytiberzanssulfonamids, anhydrovinbiastine, KN«
dimethy-L-valyb-Lovahd-Nemethyl-Lvalyb Lprobd-Loprolined-butvleamide,  TOX258  and
BMS188797.

Topolsomerase inhibitors are, for example, topotecan, hycaptaming, itnolecan, rubiecan,
S-atharypropionyi-3 4-O-sxchenzyviidenscharireusin, S-mathoxy-N N-dimethyl-8-nilre~
pyrazoiofd 4, 5-kilaoridine-2-{8H propanaming, {-amino-S-ethyl-S-fuore-2, 3-dihwdre-8-
hydraky-4-mathyi-1H, 1 28-berzofdelpyranc]s’. 45h, Tindolizinol 1, 2blquinciine-

10, 13(0H, 184 rdiune, hurotscan, T2 nopropplamind ety 208 namptothaain,
BNP1350, BNPIITO0, BNAOB1S, BNBDO4Z, oioposide phosphiats, teniposide, sobuzox-
ane, S-dimsihamine-2-depxysioposide, BLIZY, N-{Z-{dimethviaminolethyl-8-hydroxy-
& G-dimsthyl-8H-pyridold, 3-blcarbazole-1~carboxamids, asulacring, (58,538 828, 00)-8-[3-
{f-{2-{dimethvaminejethyi-Nemethylaminojethyl}-5-{4-hydroxy-3, 8-dimeathoxyphenyll-
£,52,8,8,88 S-hexohydrofura(3 476, T inaphthol2 J-d)3-1 3-diexel-8-ong, 2 3{methyiens

dioxy -S-msthyi-7-hydroxy-S-methoxybensolciphenantividinium,  8,8-bisl{S-aminosthyl)-

-

aminoibenzolglisoquinoline-d, 10-dione, S-{3-aminopropylaming -7, 10-dibydroxy-2{2-
hydroxyeihylaminamethyl-8H-pyrazeinfd §, -defacnidin-G-one, N-{1-2{disthyaminojethy

&

grine T nethoxy-g-oxe-BH-thiosanthen-d-yimethyifformamids, Ne{Z2-{dimstindamine)
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sthyllacridine-d-carboxamide,  B-{{E-{dimethylaminojethyliaminal-3-hydroy-TH-indeno-
{2, 1-clouinolin-7-one and dimasna.

“Antiprofiferative agents™ include antisense RNA and DNA ofigonucieotides such as
G138, CDNESE, RVASKRAS, GEMI3T and INX30M and sntimstaboliles such as
gnocitabing, carmofur, tegafur, pentosiating  doxifluriding, Uimeteexate, fludarabine,
capaciiabing, galocitabing, cylarabine ocfoslale, fosleabine sodium hydeats, raififrexad,
paltifrexid, emitedur, fazolurin, decitabine, nolatrexed, pemetrexed, nelvaraline, 2-decxy-
Z-methylideneovidine, 2-fucromethylens-2'-deaxyeyiidine, N-[B-(2.3-dihydrobersofuryl)-
suifonyil-N <3 4-dichiorophenyiiures, NB-{[4-deoxy-4-{N2-2{E) 4(E Hetradecadianoyl}
givoyaminal-L-ghvcere-B-L-mannpheptogwanosyliadenine, apliding, soleinasoidin,
oxaciabing,  4-{Z-amino-d-eoe-4 8,7 S-febrahydro-3H-pyrimiding5, 4-b11 Sthigzin Gt
{Srethyll-2 S-dbenoyi-L-glidamic aad, aminoptarn, Sfluoroursd, alancaing, Tacelyh-8-
{carbamovidxymeathylSfoomyb Samathoone-14-axa-1, Hdiazatelracycin{? 4.1.0 Biletrae
desa-2 4, 6-nan-S-vigoslic  aoid  ester,  swainsonine,  lomelrexd, dexrazoxans,
methioninase,  Jeyane-2-deoxy-Na-paimioy-1-B-Duarabinofurancsyl . cytosine  and
J-aminopyridine-Zcarboxaldehiyde  (hlosemicarbazona. "Antiproliferative  agenis® aiso
inchude monoclonat antibodies o growth faclors other than those listed under
“anglogenesis inhibitors”, such a8 trastuzumab, snd Bumour suppressor genes, such as
§83, which can be deliversd via rgeombinant virus-medislsd gene transfer (ses US Palent
Mo, 8,069,134, for example ]

Evidence of the action of pharmacaologival inhibilors on the profiferationfvitality

of usnour cells in vilrs

Iy the present experimant description, the inhibition of lumour ool proiferationdiumour cell
vitality by active compounds s desorbed,

The colls are sown in a suliable ool density i microlitre plates {B8awelt formatl) and the
fest subslances are added in the form of & concentration series. Afler four further days of
cultivation in serum-Containing medium, the tumour cell proliferstionfumouy ool vitalty
can be determined by means of an Alamar Blug test sysiem.
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2.1 Cell culture

For sxample commercially available colon carcinoma call lines, ovary cell inss, prosiale
cell ines or breast cell lings, slo.

The colls are cultivated n medium. Al inlervals of several days, the cells are delached
from the culture dishes with the aid of trypsin solulion and sown i sullahie diiution in fresh
medium, The cells are cultivated af 37 Celsius and 10% GO,

2.2, Sowing of the cells

A delinad number of cells (for exampie 2000 cells) por cullvelwsl in 3 volume of 180 i of
culture madium arg sown I microtitre plates (88 well celbqultrs plates) using a
muitichanne! gipetie. The cells are subsequently cultivatad i & CO2 incubator (37°C and
16% CO2)

2.3, Addition of the tast substances

The tast subslances are dissodved, &y example, in DMEO and subssguently employed in
gorrespanding concenination (¥ desired in & dludion seres) i the cell culture medium. The
ditution steps can be adapled depending on ihe effiviency of the aclive compounds and
the desired spread of the concentrations. Cell culture medium is added o the test sub-
stances in corresponding concentrations. The addition of the test subsiances io the cells
can take place on the same day 88 the sowing of the cells. To this end, i sach cass 20 w
of substance solution from the predilution plate are added o the culturssiwells. The cells
arg cultivated for & further 4 days at 37 Celsius and 10% 00,

24 Measurement of the solour reaction

I each case, 20 gl of Alamar Blue reagent are addsd perwsil, and the microtire plates
gre incubated, for example, for 3 further seven hours i 8 TOR incubator {at 37°0 and
10% CO2). The plates gre measurad in a reader with a flucrescence filter al g wavelength
of 840 . The plates can be shaken gently immsdiately before the measurement,

2 EBvalugtion

The absorbance valus of the medium control {no cells and les! substances used) s

sublracted from all ather absorbance values. The confrols {cells without test substance)}
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are sel equal o 100 per cent, and all nther abhsorbance values are setl in relation thersio
{for example in% of contrall
Calpulation;

100 * fvalue with cells and fest substiance « valus of medium contrgl)

{value with calls - value of median control}

g values (50% inhibition) are delormined with the aid of siatistics programs, such as, for
pxample, RB1.
1050 data for compounds sccording o the invention are shown in Table 1.

Matanial Order N, Manufactursy

Microtitre plates for ool cultwre 167008 Nupc
{Nundlon Surface S6-well plate}

DMEM PO4-03550 Pan Biotech

PEES {10y} Dutbeocn 14200067 Gibon

S8-well plates {polypropvisne) 267334 Nung
AlamarBis™ BUFO12B Seratec

FCS 1302 Fan Bistech GmbH
Trypsin/EDTA solution 10x L 2183 Blochrom AG
Taem® oulture botlles 353138 BD Faloon

ARTEO 833112519 ECACC

Cole205 L2233 ATCC

MOF? HTBaz ATCC

PC3 CRL~1438 ATCS

Detormination of the proliferation

inhibition by

inhibitors  of methioning

aminopeptidase 2 in the Brdl profiferation test {celiular assay}

The inhisBion of prolferation s determined by Incorporation of romodesoxyuridine

{Brdld} imo human umbilical vein endothalial cells (HUVEQCS, PromoCell, C-13200). The
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HUVECs are cullivaled st 37°C and §% T8, In basal medium {PromoUel], C-32200) with
supplement mix {(Promolel, $-88285). ARler delachment of the cells by means of
rypsidBEDTA, the nurabar of lhvng cells is delerminad, and the cells are sown in g densily
of 1000 oslls per cavily in a futal vohatae of 175 i {cavities are coaled in advance sither
with supplemented cullure msdium for 13 hours gt 37°C or with 1.5% gelatine for 0.5-2
hours at 37°C) Alter cullivation for 34 hours, the tost subsiances are sdded in varinus
concentrations {for example final concentrations 30 gM o 003 ot In 1ol dilution
stepsl and & volume of 28 @l The DMSS concentration i3 kept constant at 0.3%. Alter
Sasitivation for a total of 48 or 72 hours, 30 @l of bromodesoxyuriding (Rochs, #
11647228001 diluted 11000 In culfurs msdium, final concentration 10uM) are added, and
cultivation ig continusd for & further 20 fo 24 hours. Affer incubation with test substances
for a folal of 72 or 98 hours, the culture medium 15 removed, and an immunchisios
chamical determination 15 carrisd out Tor detection of Brdl incorparation {Brdl ELISA,
Roche, # 11847228001). To this end, the ceolis are bealed with & fxative for 30 min al
roony tlemperature and subseguently incobhated with & perokidass-ighelied anti-Brall
antibody (diluted 11100 In antihody diiution buffer} for 880 min at room temperature. After
washing thres Umes with fJdoldconcenirated DPRS buffer {Giboo, # 14200), the
srzymalic regchon is inilisted in TMB subshrale solution. The colowr devslopment is
stopped affer 15 min by addidion of 28 pl of 3 1M sulfuric acid solution. A determination of
ihe oplical density is carried oul within & min by measurement at 3 wavelength of 450 nkd.
The controls used are cavities conlaining DMSO-reated cells {100% contral) o emply
cavites (blank wvalug)l The senstwily of this el o inhibilors of methionine

aminopeptidass i3 chacked and confirmed using the inhibitor fumagiiiin,

The MetAP-2 activity is determined by coupling enzymalic reactions. The spese Met-Arg-
Ser {MAS) s employed a8 substrate. The methioning liberated s fisstly converted inle
Met and H by L-aminooxidase (AAQH. In the second siep, the peraxidase (POD) with
the aid of the H0; calalyses the oxidation of the lsukodys dianisidine to diagnisidine,,, the
increase of which i detected photomelrically at 450 nmy,

MeldP-2 aclivily can be recorded continunusly as kinglics. The reaction scheme Hlustrates
that one mol of dianisiding, Is formad per mol of methionene. The MetAP-2 snzyme
activity can therefors be caloulated dirsclly as A absorption per fime unll, Quaiification of
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the Mel&AP-2 sclivity {mol of Matitime unif} & possible with the sid of the dianisiding.y
gxtinction coefficient,
The change i axtinolion per time wnit is deploted graphically and a slope cakoulation is
carriad out in the visually inesr region of the reaction.
The activiies of the compoundsa are sumimansed in Table L

Sohubiity measurement

Detarmination by shake flask solublity measurement
Eluent preparation:

Elugnt & 2 mi of diethylarning, for syrthesis +
1000 mi of methanal, LiChrosoly

Blusat & § g of ammonium acsiale, for analysis +
§ mi of mathanol, LiChrosobe +

995 mil of ultrapure walsr

Sample solvent:

Buffer: 3.854 g of sodium dihydrogenphosphate monchydrate + 8.024 g of sodium
chioride + 850 mi of ullrapurs waler the pMHis adjusted using 0.1 M NaOH or 0.1 M HGL
Sample preparation:

The samples are shaken at 37°C and 480 rom for 34 h

After about 7h, the pH of the samples s checked and adiusted if necessary.

it s glso checked whether the sample fs sl present in excess,

Just before theend of the 34 shaking time, the samples are again checked frpH and 8
precipiata,

Ulrapure water unit MliG gradient, Millipore, instrument, FIPN27482D
Shaker, Tidix contral, Bithier
frrcubation hood: TH 18 Blbler

pH meten 768 Calimatic Knek instrument pH 3
pH slesirode: inlab 423 Melller
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APCIMS {aimospheric pressure chemical ionisation - mass spechrometry) (MeHT

The racemic snd products of the compounds according o the nvention or the racemic
iftermediates can be separated simply and both on an analtical and also on a

preparative scale via a chirgt HPLC or SFC column,

&

MNMR spectrum after addition of deutersted iffuoroacetic acid

fMethoas:

%

HPLC-MS analysis conditions:

1. Columne Acquity BEH G118 (3.1 x 108mwr, 1.7 umy)

2. pobile phase A~ 5 mM ammoniun aostale in waler B —acslanittdle
3. Flow mode: gradient

Yo A %

)
<
<
w2
= w

0 03 88 10
2 83 8% 18
45 03 45 &S
8.0 03 1 9@
38 43 W 9@
30 03 @& 10

i
o
e
o
A

a3 18

3. Flow rater 6.3 smdfmin.

5 UV maxs 8540 nm

& Column temp.s 30.0 deg.

7. Sample preparation: acetonitrdls + water

“HPLC La Chyom unit
Chromolite Performance RP18-¢ 100-4.8mm
Gradient: acslonitriielpe comprising 0.01% of formic acid
Method: Chromelth/Thromolith {sxtended)

Flow rater Smlfmin
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Columne XBridge €8, 3.8 pm, 4.8 x 50 oy

Sotvant & water + 3.1% of TF4;

Sobvent B acetonittiie + 0.1% of TFY;

Flow sate: 2 mlfming

Gradient: O min 5% of B, 8§ min: 100% of 8, 8.1 miry 10%,

Detoction al 254 nm

T

Erantiomey separation:
Separation on Chiraleel QDM with n-heptanefethanot = 7030,
The substance i dissohed in 10 mi of n-heplang/BIOH = 111 and separated vig 5x250m

S
Chirgicsl OD colummn with 20 um matenal 8t g fow rale of 100miimin of n-haptaneisthans

= FOE0,

Above and below, all lemperatures are indicated in "C. In the following examples,
"conventional work-up® means: waler is added ¥ necessary, the pH i adiusted,
nacessary, o values between 2 and 10, depending on the constitution of the end produgt,
the mixiure is exiracled with sthyl acetate or dichloromethane, the phases are separated,
the orgamic phase is dried over sodium sulfale and evaporaled, and the produdt is
purified by chromatography on silics gel andfor by orystaliisation.
Mo, o melting point
Mass spectrometry (M8 El {slectron impact ionisgtion) M

FAB {fast atom bombardment {(M+HY

ESI {slectrospray jonisation) (MeHY'

APCEHMS {atmospheric pressure chemical lonisation - mass spactromseiny) (AeHY,

Synthesis schemes for the preparstion of compownds of the formula b
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a)}  Roude 1 The acid s converted inlo the coresponding amide in gn amide coupling
and then oxidised on the carbon betweery the two carboxy! groups using tertiary bulyd
hydroperaxide in a basic spvironment o give the slcohol folbbwed by enantiomer

separation via chromalography)

by  Rouls 3 Alternatively, it has been found that, under the same oxidative conditions
88 described In route 1 for the amide, the syl ester of the starling acld cannet be
Oxidised. However, this does suceesd with cerium chloride. The chiodng derivative
obigined withy 30% cary be saparsied inls the enantiomers anslogousty to e alcohols and
then derivatised further. {further reactions not shown here, products are then, however, for
example, "AJR", "A43" and "AGTY

¢} However, the use of cenum fluaride does nof give the anslogous Suorine derbvative.
The reaclion of the alcohn! compound with DASY (diethylaminosulfur tflucide) in
dichioromethane resulls in (he desired fluoring analogie. Testing confirms the nversion &t
the cenlfre of asymmely which s sxpscied from mechanislic considerations of the
fuorinalion of aloohols using DAST.
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i s shown in d) how Negnptlactamcarboxylic acids can be prepared. This rowde can sasily
be carried qut ¥ the nitrogen compound is a fiquid. # s found that join! melling of the
starting materials,  the nitrogen-ant compound i not quid, 18 not advantageous.
However, the desired product is oblained i the nitragen-aryt compound s melted and the

dicarbosylic acid ester (Meldrum's acid) is added o this mell,

e}
o4 — @ o4
R 5 ST . T ; S
o by A step2 ¥ s 9{ oy
N et 4 oy Hep ; el N Seep e 4
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:7’{\ 3 =
&
1y o ,/‘j Step §
G2 g2 e o fop
Do § g ? ﬁ{}"{%— ) {ﬂ\
HO“ N
Slels _ B
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g} shows & route for he preparation of the Nealkandiactamearboyyiie seid.



i}
L e

F . 7 Br
T e S
© ¥ step C%”g*:} Step 2 step3d Oy Sk

:)L\ § Lut
Step 4 diamine lgand
ar b Ko,

) shows s further alternative, which s carried out iy order {o make avatiable ary radicals on
the lactam milrogen in which the anaiogous nitregen compound i not g liguld. Here, the
factam nifrogen is coupled 1o an and halide, 3 step which is preferably calslyssd by ransition-
metal compounds,

Example 1

Synthesis of -hydroxy-2-oxe-1-phenyipyrralidine-3-carboxyiic acll {Z-thivphen-2-visthyt)
amide {"ASS"Y lanalogous o Synthesis Scheme a); route 1)

a}  3-Oxe-T-phaenyipyrrolidine-3-carboxylic scid (2-thiophen-2-yisthyl) amide

O
e «'{’?
{ et g S
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200 mg of 1-phenyb2-oxe-3-pyrrolidinecarboxyiic acid, 185 mg of Jhicphenethylamine
hydrochionds, 850 my of N-(3-diemethylaminopyroy-N-ethylcarbodiimide hydrochloride,
180 mg of hydroxybenzotriazele, 132 pi of friethylamine and § mi of DMF are combined in
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3 microwave vessel After the vessel has been sealed using @ seplum, the mikdure 8
heated by means of microwaves (Enwys Qptimissr, PersonalChemistey) (180°C, & min).
Water is added 1o the baich. A precipilate is fonmed. Water s added untit no further preci-
pitate is formed, The precipitate is fillered off with suction and dried.

Yield: 230 ma;

Appearance: white solid;

Purity: 100% (220nm, UV track of the LG-MS8),
LO-MS: 315(MeHY;

HELG: 3.03 {(Rimin);

HPLC method: 11002 {nstrument LaChrom}

Cotumn: Chromglith Performance RP18e 106-3owm

Flow rater 2 mifmin {purmp L7108

Salvent & water + §.08% of HOGOH

Salvent B: acetonitrile + (.04% of HOOOH

Wavslength: 230 am (detacton, L-7455)

Gradient: ¢~ 0.2 min: 99% of A, 0.2 ~ 3.8 min: 88% of A > 100% of B, 3.8 - 4.4 min:
100% of B, 4.4 - 4.5 min: 100% of B > 983% of A, 4.5 - 8.1 miy 89% of &

LO-MS method: {instrumsnt: Agllent 1100 series}

Column: Chromelith Spesd Rod RP18e-50-4.8

Flow rate: 2.4mbimin

Solvent A water + 0.08% of HCOOH

Soivent B: acetonitiile + 0.04% of HOCQOK

Wi 220 o

Gradient: 0-2.8min 4% of B {0 100% of B, 2.8-3.3min: 100% of B

b}  S-Hydroxy-2-0x0-1-phanvipyrrolidine-3-carboxylic acid (2-thiophen-2-ylathyl) amide
{"ABE"}
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100 mg of the amide prepared under @) are dissolved in 10 mi of ferl-butanol, and 80 mg
of tert-bubd hydroperoxide {T0% in water) and 0.2 mi of scdium ethoride (20% in sthanol}
are added, The mbdure s then stirred 8t 80°C for 4k, The balch is svaporated virtlualy to
dryness. Waler and EA [(slhyl acelale) are added in the residue, and the mixlure is
axiracted by shaking, The organic phase is dried over Na,S0,, filterad off with suction and
svaporated o dryness in vacuo, giving 80 myg. The residue is dissolved in DMBO and
purified by preparative HPLC. The product fractions ars combined and svaparated to dry

DESS I vacus, oving §7 mig {(84%: of "TABS™

Appearance: white solid;

Purity: 100% {220nm, UV track of the LC-M8;
LO-MS 331 (hdeH):

HPLG: 2.88 (Rifminy,

HPLO methad: 1100 2 {instrument LaChyeeny)

Colurnry Chromolith Performance RE18g 100-3mm

Flow rater 2 mimin {pump: L7108}

Solent & water + 8.05% of HEOOH

Salvent B acetoniirile + 0.04% of HOOQOH

Wavelength: 220 ryn {delecior L7488}

Gradisntt 8« 8.2 min: 88% of &, 0.8 - 3.8 miry 88% of A ~> 1D0% of B, 3.8 - 4.4 min:
100% of B, 4.4 - 4.5 mire 100% of B> 08% of A, 4.8 - 5.1 mire B8% of &,

LO-ME method: {instrument; Agilent 1100 seties)
Colurnny Chromolith Speed Rod RP18e-50-4.6
Flow rates Z4miimin

Solvert A water + 0.08% of HCOUOH

Solvernt B acetonitrile + 0.04% of HODOH

W 220

Gradienty 2. 8min: 4% of B to 100%0f B, 2,83 3min: 100% of B,

Prop, HELE method 15 38 10 500 swpfind o sgulM {nstument  Agident 1100
SBTIes)
Cotumee Chromolith Prap Rod RP18e

Flow rate: 580mifmin
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Solvant & scstoniriie + 8.1% of TRA
Solvent B water + 3.1% of TFA
Wi 220 nm
Gradiant frony 1+ 15% of ACN in 2 min, fromg 15 - 35% of ACKN in § min, collection from 2min

11 mn

Separation of the racemale inko the enantiomers:
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Analytical separation on Chiraloel QDM with n-heplanglathanal = ¥0:30,
40 myg of the racemate are dissolved in 10 mit of n-heplane/BI0H = 11 and separated wa
Sx25cm Chirgloel 0D column with 20 pm maledal al g flow rate of 100 miimin of

n-heplanedsthanol = 7030,
2 fractions were collecied and svaporated.

Fragtion 1. m=20 mg of enantiomer 1
gnantiomerically pure

Fraction 2: m=20 mg of enantiomer &

snantiomer ratin:

stantiomer 1, 0.6% ; 88.4% of snantiomey 2

Exaniple 2

Freparation of 3-hydrony-S-me- phenyipyrolidine-3-carboxylic acld {nfermediate for

Synthesis Schame by route 2]
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Thionyl chloride (3.8 g} s added dropwise al 9°C {0 a solution of Z-oxo~-1-phemd-
pyrrolidine-3-carboxytio acid {5 g) in 5 mi of ethanol, and the mbxure is stived al 80°C for
Whan the reaction s complete, the sobwentl B removed i vacus, and the residus 8
pariiioned between waler and sihyd acelale. The organic phase is washed with saluraled
sodium hydrogencarbonate solution and saturated sodium chioride salution and dried over
sodium sulfate. Removal of solvent and drying agent glves ethyt Z-oxs-t-phemd-
pyrrolidine-3-carboxyiate, which is sufficlently pure for further reactions;

TH NMR (400 $iHe, DMSO-dsl 1 fopn] 7.88-7.81 {4, J=2 He, 1H), 7.56-7.54 {m, 1H), 7.43
TARE, S8 He, H) 72487 21 iy, MY 41712 {my, M), A3 82-2 73 {m, 3H), 2.36-2.27
vy, 2HY 122314 {8, = 7 He, 3HY

LOME: mass found (M+1, 234}

Mathod: & 01% of TRA In B0, B §.1% of TFAIn scetoninie: flow mts - 2.0mifming
Coluran: X Bridige €8 (80 Baam . 3.5u} + ve mode;

Rt {min} | 3.360 area™ 98577
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Cerium chionde heplahydrate {1.58 g} &b added ©© 2 solution of ethyl Z-oxo-t-phenmy
pyreolidine-3-carboryiale (5g) n 10 mi of isopropancl, and Q; gas s passed iy for 15 min,
the mislure s then st foslir for 14 R

All volatile constifuents arg then removsd I vacuo, and the betch s purified by

chromatography.
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The atiyl S-hydroxy-2-oxe-T-phenyipwrolidine-3-carboxyiate obfaingd iy analysed using
chiral HPLC and subseguently separaied into the enantiomers.
The 'R enantiomer slutes after REmin} 8187,
The ‘& enantiomsr elutes after Ri{imin} 11.340;
{Thiralpak AD-H{250x4. Bimim, Sumy nvhexanefiPA = 80040}
T NBR (400 MMz, DMSO-ds} U [pom] 7.67-7.85 (d, J=8 Hz, 2H), 7.43-7.28 {m, 2H), 7.20-
TAT {m, W), 8588 {s, THLA13 {m, 2H), 3.81-3.80 {m, 2H}, 3024 3"§§‘m, 2H), 258281
{ry, THY, 27-2010 {my, THY, 118118 { =8 Mz, 2M)
LOMS: mass found (M1, 250
Method: & 0.1% of TRA in B0, B 0.1% of TFA In acetonilrie: Sow rate ~ 2. Qmibimin;
Colamn X Ef"{ig@ C8 {50xd 8mm3.5u) + v mads;
Bt {mink 2873 areg®h 88.688.
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LIOHH0 (780 myg) & added o a solulion of ethyl {(SxB-hydroxy-2-ono-T-phany-
pyrrotidine-3-carboxyiale (1.5 g} In THEHO = 31, and the mixlurs s stirred for d b
The sobvert o then removed in vacuo, and the batch i acidifid wsing 1.5N HCL The
aquesus phase & sxdracted with ety acedste, and the combined wrganic phases are
dried over sodium sulfste, giving (Sk3-hydro-S-oxe-t-phemvipyraidine-3-carboxylic
ackd;
THONMR (400 MHz, DMB0-de) U [ppm] T88-7.85 {m, 2H), T.427.37 {m, SH), 7.20-7.15
{m, 1H), 8.53 {5, 1H), 3.87-3.81 {m, &H}, 2.56-2.51 {m, 1H), 2.13-2.07 {m, tH}
LOMS: mass found (M1 222%
Method: & 8. 1% ol TFA In H0, B §.1% of TFA Inacelonittile: Sow rate ~ 2.0miiminy
Columne X Bridge C8 {50x4.8mm. 354} + ve muods;
Rt{min}: 1.870 area% 88.63;
Chirat HRPLC:
Mathod: nehexansiiPA (8040, flow mate ~ 1.0miiming
Colurrny: Chiralpak ADH{250x4.8jmm, Biim;

${min} 8.794 areat 98.688
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EDCEHR eg) and HOBT {1.5 eq) are added o 3 solution of the above-prepared acid (Teq)
and aming (1.2 eq) in dry DMF Ommt § mmol}, and the mbdurs is warmed in the
microwave at 180°C for 20 min.

When the reaclion & complete, the solvent is removed in vacuo and purified by
chromatogranhy

Example 3

Preparation  of  {Si1{Q-chlorophend-3hydroxy-2oxopyrrolidine-3-carboxylic acid {2~
thicphen--vlethyl) smide "A3T"}

o NH, &
a > : i
Sei oy
\\3\ 3 : g ‘
P & o

I-Chioroaniling {1045 g) is added 1o cyclopropyi-Meldruny's acid {6 S-diamthyd-5, 7-dioxa~
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spirelR Sloctans-4, 8-dione; 791 in dry dichkloromethane, and the mixiure is stirsd st RT for
4 A

The Gatch is then washed with 10% NaQOH solution, and the squeocus phase & acidified
wsing TN HOH until & colouriess precipitate forms. This s ftered off and drisd v vau;

T NMR (400 MHz, DMSO-ds) U [pom] 1288 (s, 1H), 7.83-7.82 {1, d=2 Hz, 1H}, 7.87-7.54
{m, 1H), 743738 {f, J=8 Mz, 1H), 7.23-7.30 {m, 1H), 382-3.79 {m, 2H), 3.83-3.59 {m,
14}, 2.36-2.25 {m, 2H);

LOMS: mass found {(M+1, 340)

Method: & Q.1% of TFA In HLO, B- 0.1% of TFA In acelonitriie: flow rate — 2.0mbfmirg
Column: X Bridgs O8 (50x4.6mmu3.8 u} + ve mods,

R {min) 3.073 area% 98.91,
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The acld (0.2 Q) prepared under a} is dissolved in dry dichioromethane. 2-Thiopen-
sthylaming {127 my), tethyaming {25 mg) and T3P (388 mg) are subssguently added,
and the batch & stirred for 14 b The mibture s subjected o aqueous work-up and e
xfracted with dichloromethans,

The urganic phase is washed with waler, saturated sodium hydrogancarbonale solution
and satursted sodiumm chionds solulion, dried over sodium suifale, svaporated and
chromalographed on silica gel;

THONMR {400 MHz, DMSQ-da) 1 [pom] 838835 {f, J=5.4 Hz, 1K), T.85-7.84 {d, =2 He,
TH), 7507 54 {dd, J=2, 8.2 Mz, 1M}, 743738 (1 =8 Mz, 1H), TO3-7.32 {8d, =2, 4 Hz,
1H), 7.22-7.20 (dd, J=2, 8 Hg, TH), 885882 {m, 2H}, 3.90-3.7¢ {m, 2H), 3.54-3.80 {m,
1}, 3.38 {0y, 2H), 2.96-2.93 ¢, J=6.8 Hz, 1H),2.28-2.23 {m, ZH);

LOMS: mass found (M1, 348}

Mathod: & Q1% of TRA In HQ, B 0.1% of TFA In scsloniriie: fow rate — 2.0miliminy
Column X Bridgs CF (80 8mm. 3.5 4} + ve mode;

Ri {min) 4.417 area% 88.65.
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The amids prepared under b} is dizssohead i terbbutanad {100 wmyg) lert-Bul
hydrogenperoxide {70% eg.) solution (3.051 g) and sodium sthoxide {20% in ethanol; 38
mq) are added, and the miklure s stirred 2l TWC kr T R

When the reaction is complaie, the solvent s removed in vacuo, and water is addsed until
a cobourless precipitate forms. This is fitered off and chromatographed.

The srantiomers are obigined by chiral preparative HPLC.
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The enantiomsr which slutes afler R{min) 5.418 s the active S-configured compound
"AZTY {Chiralpak AD-H{250x4.8 mm, Spmy avhexane/iPA = 80140},
TH NMR 400 MHz, DMSO-de} U lppml 813 J =58, 1H),L 7801 3= 2.0, 1HL 781 (8, J
=82, 1ML T A3 L J= 81 18, 7.33 {dd, = 5.0, 1.0, 1H), 7.258 {d, J = 8.0, 1H)}, 584 {da,
J= 88, 35 1H) 688{d, J= 35, tH), 669, M}, 381~ 375 {m, 2H), 348 ~3.33 {m,
ZHL 2884, d=T7.4, 3H), 208 {d, J =132, 83, B}
LOME: mass found (M¥1, 385}
Mothod: A« 015 of TEA iy Ko, B- 01% of TEFA i sestonitiie: fow rale ~ 2.0milémin;
Columm X Bridge C8 (804 8. 3.5} + ve mnde;
R {min) 4055 areat 88.0%;
HPLC > 88.25%:
Mothod: A 0. 1% of TFA In K0, B- 0.1% of TFA in acelonitrile: flow rate —~ 2 0milimin;
Colump X Bridge C8 {(80x4.8mm 3.5 ul
Rt {mink 4.108;
Chiral HPLG:
Method © n-haxangiPA = 8040 Row rate - 1.0mloin
Columin : Chiralpak AD-R{Z80x4 .8, § Dy
R {min): 5418 area% 100

Examgle 4

Preparation of {S}3-fluore-2-oxo-1-phenypyrolidine-3-carboxylic acid {2-thiopher-2-y-
athyl) amide {("ABEY

a}
no § g
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300 mg of sthyl (RyS-hydroxy-2-axe-t-phenyipyrrolidine-3-carbogylate are dissoled in
dry dichloromethans, 244 mg of DAST are slowly added 81 278°C, and the mixture is
stived for a further 4 1

When the reaclion is complele, the bakch s poured inle saturated sodium hydrogsne
carbonate solution, the agqueocus phass i exlracisd with dichioromsthane, and the
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combined organic phases are dried over sodium sulfate. Drying agent and solvent are
removed, and the reskiue {180 mg) is reasiad further in the subsequent reaction without
further punification.

LOMSE: mass found (M1, 282

Method: A 0.1% of TFA in MO, B- 0.1% of TR& in acstonilrile: fow rale — 2. 0mifmin;
Colurn X Bridge C8 (304 .8mm 3.5u} + ve mode;

Rt {min} 1 3,745 arsal 83764
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84 mg of LIOHH,O are added 1o @ salution of 180 mg of ethyl {(81-38uore-2-oxe-t-phenyk
pyrrolidine-3-carboxyiate in THFHLO = 301, and the ovixture s stifved at RT for 4 h. When
the reaction ts complete, the bateh is neutralised using 1.5 N HCL The aguecus phase is
extracted with athyl acetate, and the organic phsse is dried over sodivo sulfate. Removal
of the solvent in vacuo gives 80 myg of {83-3duoro-2-oxe-1-phenyipyrrolidine-3-carbaxylic
aoid;

LOMS: mass found (M1, 233}

Method: & G1% of HOOOH, B+ MaH: flow rate = 1.0 miliming

Columy Allantis DO18 {804 8 By + ve mrads;

Ri (min} £ 1.948 area¥ 8084,
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230 g of ELCE 55 myg of HOB are addad 1o @ solution of 88 my of {(§)-3-Hugro-2-oxo-1-
phenyipyrrolidine-3-carboxylic acid and 81 mg of S-thiophen-Z-vielhndamine i dry DMF,
axd the mixlure s wanmed iy the microwave at 180°0 for 30 min. When the reaction Is
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complete, all volatile constituents are removed in vacue, and the residus is putited by
chromatography, giving 23 mg of "A88™;
THONMR (400 MHz, DMSO-) 8 jppm] 873 s, 1H), 768 d, J= 7.7, 2H), 7.50 ~ 740 {m,
2H), P33 {dd, J= 81, 1.2, 1), T23 4 =74, 1HL 884 (0d, S= 8.1, 344, 1H), 888 4{d J
= 3.4, 1H), 387 (dd, J= 8.2, 83, 1H), 3.02 {dd, J= 8.3, 3.4, 1H), 348 - 3.37 {m, 24}, 288
(G F= 7.3, 3Ny, 277 « 283 {my, 1H), 247 ~ 235 {m, 2H},
1 NMR (377 MHs, DMSO-g5) 8 [pom] - 158.16.
LOMS: mass found (M+1, 333}
Method: & 0.1% of TFA In HO, B-0.1% of TFA I acetonitrile: fow rate - 2.0miming
Calumrs X Bridge C8 {80x4 8o 35 g + ve mnde;
Rt {min) - 40147 area% 97 85,
HFLG > 87%:
Meathod: & 0.1% of TFA in M0, B- 0.1% of TFA iIn acedonitriie: flow - 2. 0mming
Columre X Bridge C8 (S0x4.0mm.3.5
Rt {min}: 4,208,

Example &

Fraparation of {(81-3-aming-2-oxo-1-phanyipyrrolidine-3-carboxyic acld {3-chiera-S-fluom-
beneyh) amide ("AS18")



Example 8

€1 Synthesis of ethyl Z-oxo-t-phemyipyrolidine-3-carboxyiate

(§\~mﬁ
o

Thionyt chioride s added gt O"C {58 g} o a solution of 2-oxo-1-phenvipyrolidine-3-
carboxylio acid {8 g} in ethanol, and the balch is stirred at 80°C for 4 h, When the reaction
is complete, the batch is concentrated in vacue, the residue is faken up in water and
extracted with sthyl acetals. The organk phase is washed with sstursied sodium
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bicarbonate solution and saturated sodin chloride solution and dried over sodium
suifate, giving sthyl Z-oxo-1-phenyipyrrolidine-3-carboxyiate (4.5 g, 78%Y

HONMR (400 MHz, DMSO-de) 8 [ppmn] 782 - 7.81 ¢ J = 2 Hz, 1H), 7.56 - 7.54 {m, 1H),
TA3-738{ J=8 Hz, TH), 724 - 731 {m, tH) 447-412 {m, 3H), 3,82 - 3.73 {m, 3H},
238 - 227 {m, 2HY, 1,22 - 134 (4 J= T He 3HY

LOMS; 233.0 {(MeH at 1, 234 ming

HPLE:

Methad: & Q1% I TRA In B, B0 1% of TFA i AQHN: Hlow ~ 2.8mimin.

Colurmry X Bridge C8 (504 Bram. 3.5u] + v modle

R {min) 3.380 area®% 88577,

8.2 Synthesis of ethyl (&) and {R}3-hydroxy-2-oxo-1-phenyipyrrolidine-3-carboxylate
and ethyl S-chlore-Z-exa-1-phanyipyralidine-3-carbonylate

Cesiumi{lil} chipride heplahydrate {1.59 g} is added 1© 5 solution of athyl 2-oxe-1-phespd-
pyrrotidine-3-carboxydate (5 g} in isopropanol, and Oy is puassed in for 18 min. The batch s
stirrsd at RT for 12 & When the reaction is complats, the solvent is removed iy vaoun,
and the residue is punifisd by chromatography on silics gel Bty S-hydroxy-S-oxo-1-
phanyipyrrolidine-3-carboxylate (2.7 @) is analysed by mesns of chival MPLE and purifiad
by this method. The substance which slules &t Rtiming 8187 s the “R" ensntiomer {1.2 g}
and the substance which slutes ot R {min) 11,240 the "8 enantiomer (1.2 g1

{Chiralpak AD-H {250x4 8) mm, 5 poy; n-hexanesisapropanol < 0401

The S enantiomer necassary is used further for the synthasis of aloohal derivatives.

I fds oxidation, sthyl Jchiore-Zeoxo-Tphemyipyrrolidine-Scarboxyiaie is also formed as
racemate in a yield of 20%. Before the enanticmer separation of the alcchols, this i
separated off {1 g} by chromatography over silica gel and also employed In raceric form

for the nex! step.
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Synthesis of athy! 3azido-2-oxo-1-phenyipyrrolidine-S-carboxylats

Nahlhy {88 mg, 088 mmol} & added fo a solution of sthyl J-chloro-Z-oxo-1-
shemvpyeralidine-J-carboylate (0.2 g 874 mmol} in deoy DME (5 sdl The reaction
solutiors ts stirred st 75°C under sifrogen for 14 b After completion, the balteh & diluled
with ethyt acetate and exiracted with water. The crganic phase s dried over sodism
sulfate, concentrated, and the residus is employed further directly In the next step {200
g, 7%

Thin-layer chromatogram: hexanedfsthy! acetate = 7.3 Re D4

LOMS: 275.0 {M+H at 1.275miny;

HNMR (DMSO-dg, 400MHe): G lopm] T.B7 - 785 (m, 8H), 746 - 7.42 {m, 2H), 7.2 - 7.23
{my, 1H), 430 - 4,23 (m, 3H), 385 - 388 {m, 3H}, 268 - 283 {m, 1H}, 218 - 200 {m, 1HL
1,224 J=TF.08 Hz, 3H)

8.4 Syrthesis of 3-azido-2-oxe-1-phenyipyrrolidine-3-carboxylic acid

LIOH {91 myg. 2.1 mmol) is added {o a solulion of sthyl 3-asido-2-oxo-1-phamndpyrroliding-
S-carboviate (0L g, 0.7 momol) in THE {2 mi) and H0 {1 mi), and the balch i3 stirred at
RT for 20 howrs. When the reachion s complets, all wolatila constituemts are removed in
vacue, the residue is difuted with water and actdified using 1.8 N HCE soluion. The
precipifate oblained is fliorsd off and washed with waler. Deving in vacue gives &
colouriess solid as produet. (150 mg, 84%);

Thin-iayer chromatogram: hexane fethyl acetate (T3 Re 0.4

LOMS: 347 .0 (M+H at 1. 247 min),
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uv

HONMR (DMSO-0,400 MHz): 8 [pom] 7687868 {m, 2H), T.45.7.41 (m, 3H), 7.25.7.21
(r, TH), 2.95-3.89 (m, 3H), 2.64-2.59 (m, 1H), 2 13-2.05 tm, 1H),

§5 Synthesis of J-azido-Z-oxo-1-phenyipyrrclidine-3-carboxylic acld {3-chioro-S-fluore-
henzyl) amide (CATBEN

FChivro-SMuorobensyiamins (87 my, .81 mmol) and BELN {024 s, 1.8 mimaol) followed
by T3P (0.8 mi, 1.8 mmoll are atded at §°C b a solution of J-azido-Z-mi1-
phenyipyrroliiding-3-carboxyiic acid {150 mg, 0.81 mmol) in § mit of dichioromethans, The
regction mibture i stired at room lemperalure under alttogen for 4 hours. When the
reaction is complels, water s added, and the mixiure 1 exiracisd o sxhauston with
dichioromethans. The combined wganic phases are subsagusnily washed with walsr and
saturated sodium chionds solulion and diled over sodinm sullale. Alter fitration and
svaporation, the residus s punfisd by chromalography on silica gel, giving the product as
colouriess solid {150 my, 83% viald),

Thinayer chromatogram: chioroformimethanol = 8 5:0.8), Re 0.3

OIS 388.1 (MeH at 1. 388 miny

HPLC : RES 2 min (HPLC purily 95, 15%, 85.48%3;

HNMR (DMSO-ds, 400MHzY 8 [pom] 813 {8, J = 8.08 Hz, 1H}, 7.70 - 7.68 {m, 2H), 7.43
4 d= 884 Mz, 2H), .32 - T28 my, IH), 7.24 - 720 dm, SHY, 708 {d, 4 = 980 Hz, ),
442 - 434 {m, 2K}, 3.85 - 3.88 {m, 3H), 281 288 {m, ), 228 - 8.38 {m, 1H)
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8.8 Synihesis of J-amino-2-oxo-1-phenyipyrrolidine-3-carboxylic acid {3-chioro-8-fluoro-

benzyl} amide {A1S19

ELN (1 mi, 9.75 mmod] followsd by propanedithic! (.08 mi, 0.78 mmul) are added o a

solution of J-azido-2-oxo-1-phenylpyrrolidine-S-carboxylic acid {3-chioro-S-flusrobenzyll

3

amide (100 mg, .28 mimad} in 2 mi of methanol, The batch is stirred &t BT for 12 hours,

When the reaclion is compiste, all volalile constifuents are removed in vacsuo, and the

residue s purified on siliica gel.

The following compounds are obitained analogously

Nuo.

i Structure / nanse

T NMR
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{833~ Hydroxy-Z-oxo-1-phemy-

pyrratidine-3-carboryiic acid I-brome-
henzyl amide

QBB (1, J= 81, 1H), 7.70 (4,
J= B3, 2H), T.AT (s, 1H),

TADQ J= 7.8, 3M), 7,281,
Jm48 2, TATRL J= T3,

IR, B3 (s, 1R, 434 (dd, J
=153, 8.5, TH), 4.24 {dd, J =
183,80, THYL 388 (L U=
8.8, 2H), 288~ 252 {m, 1H),
2A1AL J= 120, 7.8, 1H)

4008 min :
{3880 +
3G

%
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{S3-3-Hydroyy-F-oxo-1-phamt-

{

pwralidine-3-parhoxio aoid [2-{8eri-
bulvioxazol-2-yietnl] amide

JJ{W
"S,, 113,
H‘z 388 {8, TH},

3, 386 - 347 {m,

2H), 2.85 {m, 2H), 2,85 m,

THY, 218~
1.2 {s, OH)

201 {m, 1HL

3513 min
{3723
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{E33-Hydroxy-2-oxa~T-phany-
pyrroidine-3-cathovdlic aold {346
sthytletrazol-2-4{ethyll amide

8224, J =60, 1H), 768,
J=1A, 1H) T8 (. 4= 10,
TH), 7.42 ~ 7.38 {m, 2K},
7317 S{m)iH}ﬁSo{s
THY, 478 — 480 {m, 2HY,
3.50 (ddd, J=153, 87, 52,
3HY, 378~ 165 {m, THY,
358 - 3,42 {m, 1H), 2.81 {q,
=7, 2H), .42 {ddd, J =
128,71, 38, M), 205 {dt,
~~;29 50, 1), 1.25 {1, J

TH, 3

2678 min |
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{S3-8-Hydroxy-Zcoo-t-phenyl-
syrroliding S-carbosodic anid Sohiors-
benzyl amide

T2, d=T78

SES (L J= 82, 1H), 7.89 {dd,

JERT, 4 SR, 74737
{oy, 2NN, TRIE = T8, BHY,
727 (=88, 21, TR,
,1HY, 748
{{jﬁ 5~?{}§ "12 Ef"{} 873
{s, TH}, 4.35 ¢dd, J = 152,
8.8, 1H), 425 dd, d = 154,

&1, tH) 380 -3 80 {m, ZH),

281~ 254 {m, THE, 2.1 {d,
=130, 7.8, 1)

3886 min
{3450
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{3)-SHydroxy-d-oxo-1-phemny-
pyrrolidine-S-carboylic ackd benzy

amids

AL J=80 1), 788 d, |

SR8 008 3, 745734
frn, 20, T3 -7 .84 im, SH)

T I 148, 48, 21,
880 (s,

THEL A3, I e
15,4, 8.5, 1H), 4.87 {dd, J =
8.1, 8.2, 1HL 388 -3.7¢4
{m, 2H}), 283 - 2.82 {m, 2H),
2AT{ I 128, T

3308 min
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{813 Hydvoxy-Raomo-T-phenyd-
pyreidine-3-carbomytic apld 3-

siffuoromsthonybanayt omids

8834t = 8.3, 1HY, 7.7 -
7.80 {m, 2H), 745 ~ 7.30 {m,

" 3H), 722710 (m, 3H),

1H), B2 s, m 4’%5 \Gé ,.f
5.4, 8.5, TH), 427 (g, J
5.4, 6.2 1H), 388 {dg, J =
7,55, 2H), 2.64 - 2.52 {m,
H), 220 - 2.08 {m, 1H)
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:s vrrolidine-3-carboxyiic acid 3-fluora-
ensvi amide

JERT, LY 2H)L TA3~7.37
(m, 2HY, 733 6, = 7.8 8.1
MY, 721 - 744 i, IHY,
7404d, J= T4 2H), 708 -
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$.37 {dd, S = 185, 8.8, 1H,
42%{& umisﬂf 8.1, 1H},
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{313 Hydroxy-Rumont-phenyd-
pyrrolidine-Jcarboxylic aoid [2-{8-leri

- bubi- 2 doxadinzel-3-viiethyll emide

(405 Mz, SDOL) S Ippmi
766 {dd, S = 8T, 1.0, 2H),
T8Y {br s, tHL 745736
{m, 2H), 721 (L= T4, 1Ny,
418, U= 9.2, 7.0, 1M
384 g, I 82, 1.2, 1H)
ITR 380 0m, 2HL AN =
288 {m, aH), 274 ¢ddd, U =
127, 88 1.3 1HL 2288 o
= 127,93, TH), 145 (s, OHY,
133138 {m, 241, 688 {8,

{81 3-Hysheoxy-2-oxo-1-phernyd-
- pyrrolidine~Tearhaxyiio ackd {2
- oyclapenivisthyl} amide

{ry, @M, Sﬁh{m 28, 4t -~
1.88 {m, 14D ‘“fﬁ\m uﬁ}
1.55 im, 2H} 138 i,
4H), 1.02 i, S*é}
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Lot TS, THYL, VP27 86 (m, | HPLO
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- pyrrofidine-Toarbaxytic acld (248 7o
- ayolopeniy-1 2 A-oxadiaral-Tdiethy] HY, 2,01 - 1.88 ggm *H}
- amide R~ 177 {m ML 177
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{5 3-Hydray-2-0xg-1-phanyi-
| prrroligiog-Brarboxslic seid (St
| 2-ylethyl} amide
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| pyrrolidine-3-carboxylic acid 3chiorg-
{ Sfuorcbenzyt amide

(M), 262 - 2.5
Ef2{at J= 128,

,'{}, ‘§ 18 "-4:3 '{id., Jﬁ

&

g3

A
gm.:mwj:

s, s, s,

wu’.::.:

"A21”

N
/_‘.f::;\\\\ ™~ \‘ fb;
A S
SN O W
e ’SN" N X i, .--/
oy o S

e ff‘ DM ;/

| {SR3-Hydrosy-2-oxo-1 ~phangd-
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TE7 {m, 2H), F83 - T4 {m,
2H), 7A0 (L J= 80, 2H),
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%Hgg 33 {K:(z =84, 12,
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@S{é{*j \)Wa.*z iﬁ:, 8"3{3

1M, 381 ~ 385 {m, 2H),
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= 7.4, 2H), 2.57 - 2,82 {m,
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73, 1)

280 d
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TN TN G, J = 5.1, 3.4, OHY, BT,
L oM PEXT m} 447§, J= 8.2,
5.8, 1HL &3:? 'm‘§2 13,
{(Si-1-{4-Fluorophenyl-3-hydroxy-2- - 3.588 \mﬁ FEARN, BT A
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S M) 746-7.38(m, 2y | OO0
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- pyrrolidine-deowrboxio aoid Shiazel-
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i £ -
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{833 Chigro-2-oo-t-phenyd
wyrrodidine-3-carboxydic acid 3-brome-
bensy amide

QO3 (L J =80, 1H), 768,
1M}, 7.66 {5, 1H), 7.49 {s,
1H), 7.48 — 7.30 {m, 3H},
7,33~ 7.27 {m, 2H), 7.24
{ad, J= 138, 8.2, 1H), 4.41
(g, J= 15,4, 8.3, 1H), 4.33

idd, J= 154, 8.0, 1H)L 407 -
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7.21 {m, 1H).
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GBS (d, J= 3.4, 1H), 8% (s,
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BN b THY, 384 {dd, J= 8.2, 5.5,
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pyrrcidinat el anide

TS (s tHL T E8{dg, d=
8? 1.8, M), 744 - 734 {my,
2M}.7A7 (de. 4= 106, 4.3
TH), 8.85 (s, TH), 3.83 - 3.
\m My, ’3,&}{:3:3 J= 131,

M 252 {m, 3H), 248
FER) R O B s R
187 {m 4H)

=i
&

- AAE

F £y
(k ’ \\“N\ /\ i \
A
e BN N
; ¥

{8 3-Hydioy- 2ok phamd
oy m\;d; se-3-carboxidic acid Joblore-
Z4-dfluorobenyyd amids

ey

8,

u "‘\..

& 15 :z: s

5 3

i 4 *;-;é SR 0}
o510

I8 =T
ﬁH_,, 4.38 \mﬁ_ =
L&,

oa u.,é

.-‘ -
T AR

P T

*"""'}‘ 4 30 s, J

il

TR, 3G~ 36‘}
53,,2‘5”%’%: {m, 1H),
A3, T “?,.%HS

N
e 3
g 2
ke
'rw
f

LTHY, 769 (ad,

a';* 1.8, z%i)(?‘»slam? R
mﬁi«ik FA0, J= 8, R

4168 min |

| st

‘{}

43




BLT

N TNy
S L VA B
L e

{8533-Hydrogy- 20 T-phenyd

pwrrsidine-S-carboxylin auid 3-chiors-
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é.{g c{c{ m; é‘ss} 387
\Yﬂ }
242 et J = m.sz-,. 78 14

284 ;\r’q §-§}

4052 winy |
1263.0)

3
&

TRAR

'M‘»:;\f ***** ;Q\\/ i \}""—§}

| = \-.?:“ﬁ"(
o

{ {Q 33 Hydrory-2-ooaa-1-phenyd-
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210 {ddd, J=

8 {

B8 (¢, = 6.4, TH), B0 {dd.
'

ﬁ? 2? ‘~§} "’ﬁaidde
1 AR 28, 1My, TAT G,
‘%2? 8.1, 2H), ?‘»24
9

RE=
7.38 {n, 1H) 732 T8 {m,
MY, ts TH (5, TH), .34 (e, J
=154, 8.8, 1H), 4.24 {dd, J=

15.3. 8.1, 1ML, ¢
{m ,.Qh},zﬁs‘i

382 -7

252 {m. 1H),
188,124, 88,
1+

4587 min
w41.0]

s




g8

S'AS -15 35
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{831 {3-Chiorp-d-funrophenyth-3-
hydrony-Z-oxopyrraiidine-3-carborylic

ackl {2-thiophen-S-wyisthyl} amide

A3, F =80, TH), 7.99 {dd,

=87, &7 K, 778~ 7.83

5.1, 1.1, 1Hy

4148 ;i |
(o, 1H), 748 {0 d= 0.1, 11, | P8R
733, d =
804 {(dd, 4= 5.1, 34, 1H),
6,88 {d, J = 3.3, 1H), 6.60 {s.
M) 389~ 3TS(m 2H),
- 348« 338 O, 1R, 2888 U
= 7.3, 2M), 207 {dt, J = 130, |
7.8, 1H)

: tlAS.‘ZR

l ! Y 2N
; i N N
IR A i 3
7N Nov i
TN e
?" N i

FiRELy S Oifluoraphenyt)-3-hydroxy-2-
oxogyrlidine-3-carboxylio acid 3
bromobenzyt amide

883{L =04, 1H), 75
744 {m, 2H), 744~ 7.3
M), 70—
7.481000d, 4= 8.2 29, 1.5

R, 875 (8, TH), 4.35 (dd, J
= 153,66, 1H), 426 (ad, J = |
gasa; .1, 1H), 3.83 =

N""

i

G
G {m,

7o,

724 {m @4

3.86
m, 2H}, 2.64 - 255 {m, tH),
RES

2 Zia{m‘ 3

[A27.0 +

428,41

B2
7Q

ASZ" sz,,,\x H - RAGY, =83, 1, 8004, | 4384 min
pey S =TS, 1ML T8 J= 7.2, ,
N - 2H), 7.62 - 7.48 {m, 4H), ;ﬁfg *
i P YO 743, J= 128, 7.3, 8H, =
\«\/’b\\\\__,...N\\_/ L TG IS TT LT8G %
Y S T IHE 8844, M)
By 4,40 {dd, J= 154,68, 1H),
5333{{&% =184, 8.2, TH]

§ RS- Hydroxy-1-naphthaten~1-8-2- A8 - 378 {m, BH), 2.88
wxopyrrofiding-3-carbosyiic asid 3 {odd, d=IRT, 7.4, 3.2, 1H)
tromobansyd anmtide - 240 2.8%{m, TH)

"ARET .x:}‘\ “  BE0E J=84, 1HL 810~ | 4EXZmin
oty Nl - 804 4m, 3H, 7’5*5{6 JEQT, L
‘DH?;J ¥ 143, 7.90 (dd, J= 8.1, 2.8, fif;g*
- PN e | 2HL T84T A8 m, 3H), :
TN N T TAR-vaE(m ML 72800 %
g ! Noed RS CTHL TR (1N 438
NN e 7 {dd, J= 154,88, 11}, 4.28
By {dd, J= 154,821 H} 3.8¢
{ad, J= 85, 88, 2H), 270 -
| A{BR3-Hydroxy-tnaphthalens@-yid- SAT by, 2HY, 2Rl S =

| oxopyrrolidine-3-carbaxylic aoid 3-
{ bremobansyt amide




| UASE"

{83-3-Hydroy-naphihaien2-9- 2
axoproiidine-3-carboxyiic ackd (&
tophes2yistind} amide

2440, J =58, 1H), 808~

B2, JH), T8AGL J= 8T
- OIMLL T83 - T 87 4, 2M
:’J‘g"’*( ‘3@\“\ ?Hn? ‘Qg‘*
TS {m, W), T3 {dd, d=

54, 1.2, 1H)L 885 (g, J=
5.4, 34, 1H)L 6.80{d J=28,
1H), 8,68 (5, 1H), .01 - 3.93
{m, 2H), .38 {dd, =178,
115, 24 3.30 - 382 &m,
1H), 29748 J= 7.4, 8H),

ZHY - 252 {m, 3H), 243
J= 128,78, 1Ky

i381.94

Azt

,r.,

g’
%\\ ; /\"\
A
Y H ANy
.\ R o i R
R S Y ™ i ;
N \ ey
. e
}...
ST 3-Chioro-d-fugrophenyl -3~

: mimxy Z-oxnpyrridine-S-carboxdin

acid Ichiore-2-Huorobenzyl amide

]

o L Sl D

55 75 §

3
8
e
G -
&

=85, 1H) T ssc J= 8(3
1H), 6.83 (8, TH), 440 (dd, J
= ?ﬁ,"‘, ’{'IH% "H} &332 {dd, Jd =
158, 8.2, TH)L 380« 3.81
{rg, BH), 283~ 283 tm, 1My,
2AZTEL J=138, TT M)

£652 min
4188 +
170

%

» AS?\»

\\\,»"‘Cj‘:
."‘\;:-':;"‘l;

{811 £ 3-Chiomphemyl k3 hydroxe-2-

copyrrolidine-S-carboylic achki 3

chiore-2-flugrobenzy amide

GET{L S2E2 ‘?3"‘}333;{
=240, ?H}i 7atidd, J=8 3,
1.3, 1H), T8~ Fadtdm, 1H),
T8~ 2 "3;, My 728
{"iiﬁ Jﬁ? 1.3, 1M}, 718
(=83, 4.2, 1H), 6.80 (s,
??‘5;¢44{3*<}d 3“‘%‘\3?, 8.7,
TH), 432 {dd, J =156, 5.8,
1H), 3884t S= 88 2HY
':? 3’3 287 {m, 1R, 232848,
=430, 7.7, 1

‘ HAS&R

$ S
A
Xy N
g §
3 {

{81 {a-Fluorophenvi3hdrony-2-
axopyrrolidine-J-carboxylic ackd 3

chioro-2-fugrobenayd amids

J8BH J=83 M), 778~
**5::‘ Y, TH2 T8 (e,
1H), 7,38 - 7.88 ¢ (i, 1H),
727~ T ¢, M), TAB g,
u:'?\'% {.8 1HL 678 (s
1H), 4.90 {dd, S = 157, 83,
1HL 433 {dd, J= 183 82,
1M1, 384 {dd, J= AT, &8,
26} 283 2.5 {m, 2H),
AT =128, 7.7, 1R

£.128 min

DO
R
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£ SN
\ 3 i N iwetd
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{§1-3-Hydroxy-2-cxo-T-phenyt 5
pyeroiidine-J-carboxyic aud Ghiophens |
2-gimeityd) amide :

8. ﬁﬁ {f,d= 8.2, ?‘H} TG,
d= L, Y 7e8d
- 1H, 7.45-7.33 ¢ {oy, 3-%'5,&
72274 Gm 1H)L 888 -
QBT fm SH) 888 g, 1M,
444 {d, S= 8.4, 2H), 381 -
- 378 {m,
"H} OB g SRS 85,

Ld=10,

FHY, 2,68~ 252 {m,

:» },\ @;‘w

SR
N -
& \ o ::J\
PN A g ~
W P { 4
Y o 3\% H R
y # : §
—d i * {
", 15
i

)
F
A

\ L
;\;J (}H 3

{83 Hydroxy-Soxe-1-phenyt-

pyrrolidine-3-varboxydic acid

| {venzothiazol-2-yimethyl} amide

YO, I

Jx&z},m}, 93*@ J=78,

), TIOHS, RN,
83~ 748 {m, 1H), 744 ~
35{;:7,3 }??8{‘: f=7.4

81 {8, 1H), 4.72

=182,62, 1H), 465 (¢ fi de= |

S

162, 6.1, 1H), 388 {dd, 4 =
9.7, 5.5 2H), 280 {dd, J =

121, 78, 1H), 246 {6 U=
127,78, 1H)

:?A@ 13 ]

e ravaaan

X
b
\; P

e

1 {83-3-Chloro-2-oxo-1-phemid-

o

pyrolidine-3-carbowtic actd ¢2-
ihlophen-Zdethudl amide

R i i b B

o
Nom

B1{s, 1H), 787 {d, J= 1.1,
HY, 785 (4, J = 0.8, 1H),
4344, J = 8.0, 2R, 7.32 {dd,
2H1, 18 TH)L 7.8 d=
4, 1H), B34 {dd, = 5.0,

4, TH), 880G, J = 3.3,

H), 4.06 - 3,82 {m, 2H),
54335 (m, 3H), 2,97 (at,
= 20,8, 7.4, 3H}

4 522 min
HRERY]
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g

{S33-Hydroxy- o t-phenyd

| pyrralidine-Scarbionedin aoid Qurand-

yhoathyll amide
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| IeHydroyy-S-oro-phamdpyeroliding
- J-carbogdic acid {S-methydbutyl} antide

: L, 23 3HL 088 (S
P22, 3H)

786 {or s.s» .“éH}.,
a s.—%mf

? \3? fi"‘ 2%*3\?2

g
?
M
”i:
W
(,.
P
e
?i
&
R
15

e
e
§

S
-D
f;q

s
3
o
',IZ
;4'/
%

33, %? m:ﬁs 33

, 1.33
{4d, J = ‘4 3, 7.8, 24}, 0.87

1978 min
201101

;“(Aiﬁ"-%" :
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i
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\\,/,*’

SHydrany-2-oxoT-plismdpprroliding-
S-varboxylic acid furan-2-yimethyd)
amids

$§ fwi %

LB J=
tH, 4.5 9{{3.} 8.2,
RESIEG A
(ﬁiﬁJ 128, 7.3, 4.1,
2.38 — 2.04 {my, TH}

Sﬁ

grpeessy

"mi‘
N""-!

5 13718 min
§3§}":§‘."§£3§

e QHD
| N
! S
e ..N"\\{". N
\\\\\‘«"/ $”f

SMydrory-io-Tphenvipyrraidine-
3 armwi i acld {3
amide

pbere2-piathyl} |

258 ~ 2B {m, i?*‘

848 {1, a’“‘*’S? MY 7T s,
§§-§‘ TRUE, J= 8.8, ‘iH},
TAR <78 ‘?{s* M), TR,
S2ARE R, *H'}_‘ 728 -
TA G fm, 1H 888 4d, d=
SQ 38 L8800 J=T 1,
THY, 881 48, J =175 aHy),
8T ~ 28 {m, 3H) 38~
338 {my, IH), 333322 {m,
3L 288 ¢ S= 7.5 ”H}
0,
A}

r:}%eﬁw

- b &
;b
{ A
/" X i
K . P
N £ B A
¢ § ©
T M H R
Xy \Q.r'"‘
'y

{

AL P

N s
e

3-Hydroxy-2-meo-1-phenvipyrraiidine-

- B-carboxyli add {2-furan-2-dethyl)
- amide

, 1,0
| 1H), 3.92 - 3.76 {m, 2H),

| RAQ{d, R 137,74, 1M,
; 2 TRt 4= 7.3 2H). 2.53 {dd,
; =87, 3.8, tH), 215~ 2.00

SO0 S8R ML VT Y
fe S, 1M TARL Je 18,
Py, ?5?§<§<§ SR 0T
1HY, T 44737 {m,-’.%ﬁi}\
“*22«~: ‘iaf CIN 8828,
i, 6’%‘51{&‘3 .;x’?:?_:? )
POIH B8 {dd, W = B .

RELEEE
FEIR .
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{R31 --{e@mF%uarozpfzemﬁ}-3«hyﬁm>§ya2»
oxopyralicine-3-carhoxydic aoid &
chloro-2-diutrabenyd amids

ROBH =83 HL 778~

768 {m, B} 748 g =
8.0, 1.8, 11y, L3878 im,
THY 7.27 - 7.22 {m, 3H),

T AR, A= 78, 4.8 H),

TS, 542, TH), 440

. J= 188, 8.3, 141 4.33
18,8, 8.9, 11}, 389~
3.78 {m, BH), 2.62 - 2.52{ny,

THY 241 {0 =130, 77,

P 40138 min
{810

RS

“AgE”

Qmw‘*r"wm{zwmc& bm‘ ,; i mai 5~

chioro-2-Huorobenzyl amids

AR THL TR J
"?, 1H), 7.61 g*ﬁdu‘ 83,

{3, 7.50 - 7 40 {m, 24,
~?£?sm 1M T35
8,88, 8.8, 1H),
=80, 4.8, 1H),
TH} eii}{m,wm
*58 3« ?M} 4.32{dd, J~=
187, 5.8, 1t HY 386 i J=
8.8, 2*‘:}_.2“2 253 ¢m, T,
JAZ R, I= 130, 7.7, 2

"wm

4.823 min

L1397

FE

7o

“Aest

RR-S-Hydro-t-naphthalen-3ad-2-
aropyroiidine-3-carhoxylio scid {2~

thiophen-S-ethnd) amide

=58, TH}, 8408~
EHz 94{6 3~f..,
2 ?8?’{*’*1
g, 43, ?H}
¥a8 423,18y,
501, 1.2, 1,
JEe 3, ?H
(??5},a68'{.~,,
i, 2HY,
THL 328,
J=E8 “é} .?Qeit =T33
28, 22}‘3 ~ 252 {m, 1H),
23, =128, 78, 1K)

BEREEDC
i3

PN SO i Y S, s,

ven. e,
pecy
[ VR S

Pt

%

o

$
M,.w £ o il
”5 (;o o Li? U‘!

.w«m’»g?:;}’/jwjdj%ﬁnxp.s
S ST ST L 3w I s
S EBULR2RE
5
o

o B
'{

i

s

. LD

b

4. 314 min
R e
%

RIS

{RI3 gywaw Sepaphthalen-Bai2.
oxopyiralidine-3-carbondic ackl 3-
bromuhenzy amide

SEQ, J= 83, 16), 808 {s,
THY, T8 {d, J = 9.7, 1H),
7.90 {dd, 4= 8.0, 3.1, 2H),
785 - 7,48 {m 3HY, 748~

.32 {m ‘§~i;( 7. 2&3 {s, ity i’}

15,4, 8.6, 11, 4.28 gcm d=
154, 8.2, 1HY, 38814t d =
70, OHY, 270~ 258 {m, 1H),
2AB{dY U= 134, TE 1)

£.829 min |
js41.0}
%
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{83 3-Hydroxy-T-naphihaian- b2~
ssopyerofidine-J-carboxylic ackl 3-
Bromatensyt amide

i A%
©3
w
S, it
%
=
L
~,‘3 ‘
(%21

24

wof ad e
B
€W
el
X3
ey i
g
3oy B
*’-\.3 ot Py
ik e,
&

4384 min
380+
442,00

$ha
>

RIS

e I ':.-\ L
I £ < I! ' ;.
x¥ 2N s i1
N R T
R \.,‘. k ?‘E "}j’
3 3 & :
oS i AN F
N agr Q
HoOW
O

L {RMI2 A uropherad - 3-tydromy-2-
i oxopyrrolidine-3-carbopylic ackd 3-
| bromohenzyt amide

154, 81

S8 L= 8.8, 1H) 780~
T4 i, 28 T84 T3 Iy,
2H, “’zi}fw N S
2H), TATE = 8.8, T,
b?ﬁia w;} 1’5 {8d, J=
15.4, 8.8, 1H), 4%3{&* J=
1H3 3.81 - 388

1«3‘5@ i, THY,
3 {ny, 14}

(m, 2H), 284
282213

4058 main

8.0 +
4374

o
e

{R)1-{3-Chioro-$-fugrophemyl}-3-
hysdroy-2-oxorrradidine-J-oarboxylic

i ookl I-bromobanzyt anvids

zzcngm

§F iy i

%ﬁwm

ERENC i zs:;g‘ 77

f= @4 '%H‘ 8.00 {dd,

iw
=HF 3T aﬁ%t{‘{k“i»*
8.1, 4.2, 3?3 ??’?}7"4??(}
uf‘:x?C.Z 841, ZH), 7.45 -
35(’3} ‘H% ;35 "”2 {m,

3 :’é* o
3 7
i
el
!‘ vy
b o
S’s,)
H
.3
€3
-
5
jos
V]
.'{’

T

4588 min
[441.01
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N N TN

A
A Y™
o : it i
AN x&\\/ £ A

- N \,\ ‘1?-:;«-\\
Ny &
N s

RFSHpdry--oresT-pheayl
pyirolidine-S-carboxyiic acid 3-chiorn-
d-ftaorchenzyt dmide

*34,??4\ "’“’&~

L2
25 ‘;H} }’43 {iﬁd

[363.01

£
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b a~ ”
“ I /N\\( (3
4 bl A ¥
P My |t /
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Nltaidd

{Ri3-Hydrmy-2ooxo-1-phenyt-
pyrrolidine-3-carboxylic acid benzy
amide

fJ'

J= 1), 778 -
{m zw ? 4%}*35{:3,
7 ‘%3 714 gm BHG,

§88 {s, TH), 433 g4, v‘w
188, 8.5, 1HL 437 d =
18.8, 8.2, M), 382 - 378

B2
T84 {n
My,

237 - 205 {m, 1H)

{m, 2H), 2.62 - 253 {m, 1H), |

((A?G«

MO, S
SRy § ,>\ . N e
X R Rh \\ ;« N ~
e N H !

" 00

8y

{Ri1-{4-Bromophenyli-3-hydroxy-2-
oxapyrolidinegScarboxdic sud &
brovnobenzyl amids

{300 M»—s? CRCE S {pom)
THEO~T785{m, 1H)L 788 ~
?w?{"’? T TS S35,
THY 723 - 78 fm, 1M,

481 - 430 ¢m, ?%i}(*i?@{%d, ‘

JEOL 70, 1HL 3828, J=
R.7.1HL 377 {5, 1H), 2.78
(dd, J = 12.8, 5.9, 14, 2.28
(86 J= 128, 9.5, 1H)

| 4,598 min
4670 +

4890 +
4720

e

RS

3 ”}5{? b2l

| {Ri1-4-Bromophenyl - 3-hydroxy-2-
| sopvrdidine-Scachoxdlivacid (&
| thinphan-ylethyl) amide

{406 MMz, CDOL S {ppmi]
FEHEL - T B4 {m, 3H}, 754 -
TAQ{m, B}, T8, S =
1, L2, TR 74T {5, 1HY,
888 {dd, J=5.1, 3.4, 1H},

587 (k= 3.4, 1.0, 1H),
4180
380 (i, J
355 {dd,
3074, $= 8.9, 2H
(e, J =128, sq 1.2, 1),
2254t =127, 9.4, 2H)

92,69, 1H,
=52, 1.2, 1H),
P= 13,0, a &, 3HY,
Y, 2.7

133 min

| 14000 ¢
L 412.9]

37
- S

rcA}egn

| IR Fluornphenyl - 3-hysdrory-2-
| oxopyrrolidine-3-carhoxylic suid {2-
| thiophen-2-fetind) avide

{dé vi“"‘j‘qi, ..“§t

5.1, 3.4, 1H), B.87 (G,
- TH) 3.?@ §dt§,
1M, 358 (s, 1H), 385 (g, J= |
B8, 2H), 30T (L J= 68 B,
A0 - 284 (m, TH), 2.28 (gt
I = 148,83 11

(400 MHz, CDCL) B ‘i;m ﬂi

788 - F88 {ay, 2HY, ¥

W, ." '””\w

704 {r, 2H) 598 {dd, d =

1704, d= 92,790,
=82, 8.1,

d=2.8,

RMI-Hydrovy-Seaxe- t-pharmd-
| pyrmslidine-3-carboxydin anid S-lromas
¢ beneyl amids

- 8.65 (s, 1H), 7.70
2H) T
7 ‘53 {(‘{: a‘H} ~..v

{*.3

g, <
A5d, dx 121

éJ 38
2H) TAT L J= 71, 1H)
Se?;s» 1HL 434 {dd, J =
‘}eizf*g{*d J»-
My 388
&5’ 2%%}25{3{{1{3 f“*‘,i;i{}
&

4, TH) 219205 (m, 1H) |
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{83 Chiorophamd-3

, ~hsdreney2e
- opwrolidine- 3«#‘3*&3::@)»5:2.“ ackd 3-
- romabenzyl amide

&
o,
e

e
A ot

1, 3H), 7.30 ~ 7.22 {m,
s 1H), 4,34 {dd, J
1H), .24 {dx:s g

U B Bl S
5o NG e
o )

s SN
e
ST 4
e
Pt

o
2

&

%

§

3
-8

>3
- ot L e
3 Gy B R

%33 "ﬁZ{m H}
=43.0, TE 1)

4547 min
4230 +
A24.4

o

: ”}XS.«.; "

E% SN
a, ~— SN l
VT T NGy N
R AN
T IR o~ A
A \\ A% O i w3
Ve N K
s Nt
)

- oxopyrrolidineS-oarbisglic ackl 8-
- chiora-Z-flunrobenzy amide

\dd J*
L =18

- 3.78 {m, BHY,
Y, 2 Efdt
1H)

AB8{, =82 ML T T4
T4 {m, 2H), 784 ~ ?.Sﬁim,
26y, T.A2 fay, 18
""3{} {‘t B, TR L
{s, TH), £.40
8, 1 Y 438
2, ?H}, 3.8 -
6 zxzmz
=328, 7.7,

?
J:?
141, 8.
154,

5.5 ¢

&‘:,

34

7

8.
o
8.
ey
2
J=

5804 min
MR T+

40.0

s
S

)}A‘BQ»

' Qmp‘m@zf

G

‘_{\ A
Mooy ‘1
F s 3
" X {
5 -’M“?\' N N
:}-~'~w,_('/ H ;’“ 'I \,.»-""\ \\
N <-"f:-‘" ’ '\\\ ‘:‘ ‘l { H
Wt $ \}, & . i
| — N,

Sosecpyts {:

e vcarﬁm:wg ani ﬁi 3
chior-3-fucrobenzy amide

RO, I 8.5, THY, 7.5~
T30 {m, BHL, T30 {t J= 88,
11), T8dde, J
2, 8.7 4
=188, 8.4, 1ML 434 g d=

= T35, 84,
Y, 42 (0,

1555, 6.0, 1H), 3.84 ~ 367
e, QMY 272 - 288 imy, 1M,
2A74d8 S =130, 7.8, 1R

4 873 min
SR

B

R

i pyrrolidine-3
1.3 6’1*@?6@?’32@

k N . P oo
N i
N RN
o CONTTRL
N &

(G ‘3~-§~§y§§r‘m‘>§y~2 “oxeephds

sytrnetinds amsids

~rarboxylic ackd {S-methyb

B8 d=a, ’M} T3~

TR On, BH T A0 [
1.8, 5.3, 2H), 7 "’"-‘:?{‘I_,.,j::;
74, 1+ ""’w* “;H}

’\\1d l-; ?t} ‘; ‘iﬁ}‘ 4,4»{3
{dd, =181, ‘36 TH) 382 ~
376 (m, OH), 258« 2.52 (m,

*Hs 245@ SN} 242 fet, J

=150 7.8 1

2188 min
1397.01%
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¥

{S3-Hydroxedaxe-Tphenyl
pysrohidine-3-onbosyiio 2
thicphen-Zatmeding) amide

239 dd, .
- 4.38 {(ﬁd 4= 184, 84, tHY
 3.84{ddd. J= 142,92, 37,

; . i BH). 260 -2.82{m.
ni {3-methyhe i.ﬁé} 280 ~2.82 {m, 1H},

faz;ﬁez F=8, ) 774~
786 {m,
- 2HE T85{d J=
722 -TAd {m, TH) B9,

I+ TABR -T2 {a,
84, 1HL

= 5.1, 18}, 8.64 (s, TH),
P2 18.2, 8.4, TH),
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: {SRA-Fluors-2-oxo-1-phenvpyrroiidine
i S-carbonylie acikd {2-binphan-S-yiethnd)

R NMR {377 MMz, DMSO)
§ Ippm} ~158.18;

MR 200 Mz, DMSO-}
Slppom] 878 {s, 1Ry, 788 {d,
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{RI-1-{3-Chioropheny -3 tydroxy-2-
mxopyrrofidine~I-carhaxyiic acid 3-
broppubeney amide
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B2 - 337
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J=130, 78, m_\

amidle (o, d =22, 33, 1H), 3.92
(ad, 4 =82, 34, 1H), 3.48 -
AET i, S, 288 QL d TS
2y ST ~ 283 {m, THY
247 - 235, 2H}
"A8T BERE, J=R3 TH), 7000 J | 4487 min
i T, ~z 1,14}, 7.82 {{w J=83, 1
S SN 4,08, 1H), 748~ 7.44 {m, gﬁfg ’
N Voop N ﬁw"\ 744 - 738 {m, SHY, =
S Shizar-~7. mm MLBTEG, %
N b 0 w\ 4,34 {dd, = 15.3, 6.8,
N TH), 4245&3 J=15.3. 6.1,
i
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R -24-Difluorophani-3-neloxys-

oxopyroidine<3carboxylic aod 3

chioa-2-funrobenizgd dmide
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SO J=88, ‘H}; T38 -~
TV {ra, 3, 7280 J=8.8,
34, and {ad, \; =54 34,
1Hy, & ass fdd, S =348, 1.0,
1HY, 84543, ‘ir%}, 48 {d d=
?53.2 m,; 4.36 {d, J=15.2,
1H), 240 {ddd, S = 148,
§2‘ 48 1H), 336~ 3,18
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i pyrrolidine-3-carboxylic ackd (Smethg-
{furan--dmathl} amide

QAT =81, TH), 7.884dg,

SERT 10 2H), T4T -TF38
{ra, 2HY, 7T L I T4 1M

1M, 508 {dd, J = 3.0, 1.0
THL 422 (d S = 8.0, 34,
394~ 373 {m, 2H), 280~
SES {rm, $H), 221 {5, 3H)
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| ISk HydroxeS-ano-T-phenyd-
Wine-3-carboogylic aoid (3amethyl
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oxupyrrodidine-S-carboxylin anid 1.5~

- Gfluorobenay amide

BT5{L J= 63, 1H)L 788 L J
=24, 1H), 752 (ddd =84,
34,08, 1H), T.44 {4 J=8.2,

THY, 725 {dag, J= 8.1, &4,

P08 L TOT R J= 84, 24,
AN 887 {ad, J= 88,24,

2HY, 682 (s, 1HY 4.38 {od, J

=158, &7, 1H), 424 {dd, =
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282 {m, 1YL 297 (8L
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{S)-3-Hydroxy-2Z-oxa-t-phenyl

-

- pyrolding-3-carboxyic aoid 3.5+
- diftugrobensyt armide

PBT2H =84 M), 7T
P T87 {my, 3}, 7483 - 7.37 {m,
P2 T8 {dd, =105, 42

ML TOR R J = 8.4, 2.4,
14}, 7.00 - 888 {m, 28},
8.77 {s, TH)L .30 {dd, J =
15.9, 6.8, 1H), 424 {dd, J =
158, 8.0, 1H), 3.86 {dd, S =

88 5.7, 2H) 288« 388 im,
S w2878 :

- 23: {m, THK
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= 7.4, tHL 577 {5, 1H),
374dd, J= 188, 8.7, 1My,
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S 143-Chiorophermd - Shyrresy-2-
| oxopyrrolidine-3-carboxdic ackd &
| chioro-S-fusrobenayd amide

1H), 730~ 722 {m, 28),
7.20 {5, 1H), T.091d, J =28,
THY, §.82 {8, TH)L 437 (8,

= 188,87, 1H), 424 {ad J= | 00

876 { J= 63, 1HL 7RI 4O,
= 3.4, TH), 7.62 {dad, J = 8.4,
21,07, 14, 744 0, S =82

2

-

158, 84, 14}, 383 - A8

{m, 3HY 260 2.54 {m, 1Hj,
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{831 +42, 3-Difrydrobanzo-d 4odicosng-

Yik3- “;yﬁmxy~2~\}‘<m}yrr€3§ﬁarw~
carboxylic acd Jchlore-5-Muorobenay
amide

BIU L, J =64, TH), 7.27 {4

= 8.2, 29, 2Ry, 720 {3,

570t dR 25, TH),

TOS{E, J=28, 1H), 687 {d
S 88, 1H), 872 (s, 1H),
437 {04, 4= 188, 87, 1H),
$.27 ~ 4.1 {m, 5HY, 3.82 ~
374 {m, 3H), 259 - 251 {m,
M) 2.07 (s, J = 12.8, 7.8,
13

114.008
i
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N
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(S 3-Hydropp-2aoxe-Tuirglin-Goph
oyreofiding-3carboxgicacid Shiore-
S-fluorabaneyd smide

: ??’%;, 2 ”‘3 {(ﬁ'i,

878 ?‘ = {S &, tHy, 3.384d,
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L tH), &3 2 (@.J=25
J =€ ?HD
8 3 Wy,
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S R O A S < I
Tin, TR, 438 {dd, d

UAGST BT E=84, 1HL 740 {4, 1Y 4862
; Jﬁf’?’. P TR 28T | min
2L 720 (s THL 70O DL
. (6, S= 8.9 1H), 7.04 (g, J = ffij‘{}“
B 85 22 1HL S84, S8, ;.;W o}
N, TR, 873 5, TH), 802 {5, PR
T o | RHL LAY, d=158.88,
i T L4230, S 2188, 588
] FES VAR R o 1 R O RO S S
| (SR Benzo-] ddioxat-Bayi-3-hydvexys | 904, 261 - 2,52 {m, :g—.;}‘
2-gxopyrrolidine-3-carboxytic acid 3 08 {t, S = 128, 7.8, 1H)
i chiloro-8-uorobenzyl amide o
1 fAt08” B85 {ad, d =42, 1.7, 11, 3oy
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{Sp-3-Hydroxy-S-oro-t-propyis
pyrrofiding-3-carboxylio aokd Sohiorg-
Sfluorobenzy amide

B.87 {4 =84, 1H}, T8¢,
J=8R 22 THY, T8,
THY, TG~ T0Vim, 1+,
844 {5, 1H), 436 {dd, J =
158, 8.8, 1H), 4.21 (dd, J =
188, 8.0, 1HL 327~ 318

D, THY, 311 { J= 138,
B8, THY, 247 = 2,38 {m, THY,
| 1.94 tddd, J= 130, 8.3, 6.9,

IHE 147 {h, J= 7.3, 2H
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oxapyrrodiciine-J-carboxylic avid phanyt
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1001 s, 'S:H}:, 790 {5, 1y,
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©12.2, 8.5, 2M), 3.78 {5, 3H},
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{d iz
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Y 00 4 fﬂ
28, "h}ﬁﬂt}{d $=38

THL G2 {8 tHL 437 {dd, 4
=158, 8.8, 1HLAY <« 418
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287 il 2130 78, M)

13 4.08%
i
232025
mn
@1




AT

i
i/ i
it G
'bj;’ ESN
R ¢
Nomrmn 8
s

1 iR -Bensn- 1 3 - dicoob-S-d-3-tydrony-
i 2ozopvrdlidine-3carbosylic
ghiore-S-fuarobanzyl amide

sod B~

ia?i =63
! ‘
5?“} ;’zm\ z; b 708 {
94,9, 704 {cd U=

m .74 (5. 1H), 6.0%
- ARL 3784

263252 {m, TH), ;
- 2024m, 1H)

-}
1 A 2T,

1,14, 684 {6, d= 5,

g ?~4 = '):
e
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{RpSHypdraxe-Tmatht-S-one-
pyrralidine-3carbogylic acid 3-ohiorg-

B-funrobansy amide

58‘:3 LJ=63 1
\)

) 728 {d
i } ¥ *93{5
J=QF, 1M,

ﬁ@@f\{«s mwoszdc d=
 15.8,08, 1ML 421 {8, J=
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- {R-3-Hydrog-2-oxo- 1 -grom

pyerolidine-3-carboxylic ackl 3-chiwre

S-fluorchenzyl amids

7
S84 {s ‘§§~ 4 3
15.8, 6.4, ‘%’i}, &’*‘3 g{id d=
158, 8.0, 1ML 338 ~-3.47
o, TH) 11 {134,

8.5, 1H), 247 — 2,36 {m, 1H), |

202 - 1.88 {m, THL 14T (h,
=T 3 2HL 080, In T4
3G

L1 3482

nHn

23508
FR3310:

| [328.0]

“A3ast

b ~,

Az &N
\_.w\.ﬁ >
TR i

; x
B N
' G i
3 \ o8
paea:

I-Flunre-2-mo-Tahenyipyrrolidine-3-
- carboxylic acid J-chivra-S-flucrobenzy!
- amids

AP 23N
ML TR0GH, S=8B

N e

‘%H; 728 T 23 i TH)

PTG =40 1) ”t}{d

J=$.8, 1H), 499 {88, =

158, 65, 1H), 4.29 (o, J =
{188, 59, TH), 405 - 3.80
m, 2H), 2.

79 {1dd, J = 14,1,
75, 3.8, 1H), 2.57 ~ 2,38 {m,
TH)




CA11E"

{8F3-Hydroxy-1-{E-methyipyridin-g-i-
Z-oxppyrniidine-3oartoxytiz anid 3-

chioro-S-8unrobenay amide
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{S1-1-Bthyh3-hydrmy-2-oxapyratidine |

SCarboxyiic acid Schinve-SBaores
benzy amide

173123
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- {R)-1-Ethyi-S-hydroxy-2-oxopyrrolidine-
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S1-3-Fluoro-2-oxo-1-phenyisratiding. |
carbondic acid Schlare-S-dusis
bansyl amide
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{R3-Flunre-B-oxo-1-phenyl-
pyvirolidine-3~carborylio acid 3-chiaro-
- S<duorcbenzyl amide

The following compounds gra prepared anslogoushe

{S1-3-hydroxy-t-isobuty-2-oxopyrrolidine-3-carboxylio sad 3-chiom-5-flucrcbenzyt amide
{“A‘f 2 pi ?}}

£
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{811+ 2-amino- L methylethy-3-hydrosy-S-ooppraiidine-3-  carboxydic acid J-chiore-8-
fluorobenzyt amids {TA1229

(3R {2-dimethyamine- T-mneathylethy - 3-hydroxy-2-oxopyrrolidine-3-  carboondic acid 3
chioro-S-fluorcbanzyl amide {"A123%
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{81 2-aminoethyl p3-hydroxy-2-oxopyrrotidine-3-carboxylic acld I-chioro-5-fuwrobanzyl

amide ("A124”)

(B2 dimethydaminosthyd - 3-hydroxy-2-oxopyrrolidine-3-carborylic
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{311 2-acetylaminostin b 3-hydroxy-2-oxopyrrolidine-3-carboxylic acld 3-ohigro-5-flucro-

banzyl amide "A131T
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1-{4-amino-4-oxobutyl FN-(S-chior-S-fluorsphenytimethyil-3-hydroxy-2-oxapyrralidine-3-
carboxamide ("A148"},

N-{{3-chioro-5-fluprophenyiimetindt-S-hydroxy- - M-{methylaming doxabutib-Z-oxo-
pyrrolidine-3- carboxamide ("A4TY,

1 2-oyanoethyl}-3-hydroxy-2-oxopyrradidine-3-carboxylic aad  3-chiora-S-fluorobenzyl
amigde {"A148%}
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I Scyanopropyli-d-hydroxy-2-oxopyrrohdine-3-carboxglic  aoid S-chioro-S-flucrobenzy
arnide {"A1487

S-hydroky-1-{S-methyipridin-S-yik-Z-oxopyerslidine-3-carboxytic. ackd 3-chiore-S-fuaro-
benzyt amide ("A1B3Y

-

Sohydroxy-2-oxopyrrctidine-1, Sadicarbosylic ackd 3{3chlora-S-flucrcbenzy! amide)-1-athyt

amide "A183"



S-hydroxy-2-oxopyrrofidine-1, 3-dicarboxylic  acld  3<{3-chioro-S-fluorobenzyt  amide1-
phenyl amide ("A154")

J-azido-NJ(3chiora-S-fluarophenyl methyll-2-oxo-1-phenyipyrrolidine-3  carboxamide
{ii&?ﬁg“} .

S-hydroxy-2-oxo-1-priohdpyrrolidine-3-carboxylic  acid  S-chivre-S-8ucrobeneyt  amide
{"AIEEY

T-carbamoyvimethyl-S-hydroxy-2-axopyrrolidine-3-carboxiic acld  3-chloro-S-fiuorobenzyt
amide CRIETT
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{35 +1-{{1 S}-2-amino-1T-methyl-Z-oxosihyll-N-{{(3chioro-5-fuorophenylimethylh-3-hydroxy-

b3

J-oxopyrroidine-3- carboxamide "AT1S8"

{3SF IR p2-aminng-Tometheb S oxoethd i N G-chiore-S-flucraphernd imethvil3-hpdroxgs

2-oxapyrrolidine-3- carboxamide (A158%),

S-hydroxy-2-oxo-1-{4-Ruorophenyljpyrolidine-G-carboxyic add I-riflucramethyl-S-Huare-

benzyl amids {"ATB0"),

Shydroxy-2-oro~--phenyipyrrolidine-3-carboxylio acld 3 Bdbistrifucromethyiibensyt amide
{"RIGT)

The foliowing compounds are oblained anglagpusly

Ne. Structurs f name T NMR oS
{400 MHz, DMSU-dg) &

"A1GE” Q B8R S= 8 HL T 4.5
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N TR0, 28} 783 (s, 1M},
e T8 (s, 2H) TAS (. S =08,
Food™ 0 HHD oy M), 7.28 - 7.22 {m, BH),
. SN . I 87Ss TH)L 448 (o J =
Wy < AN ISR 6T, 1HL 432 d, I
\ 7 isgso M asad s
Aog B BH), 263 - 2.54 {m, TH), |

FF F 22 J =131, 7.8, 1H),

{ {811-{4-Fluaropheny)-3-hydroxy-2-
| axopyrrolidine-3-carbanylic ackd 3~
i fhuorg-S-riffuoromsthydhensy! amide
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Dwat, aH)L TP - TR0 b,
O EH), T30 - 720 {ny, 8HY,
D8R (s, THY 455 (i, J=
159 8.7, M) 440 {dd, i =
{180, 8.0, 1ML 380~ 3.70
|, 2H), 284 ~ 284 {m, 1H),
{232 {d = 130, T8, 1ML
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| {83-8-Hydroxy-2-cxo-1-phenyl
| pyrodidine-Q-carhosydio-anid Sfuora-§-
| infuoromathyibenay amide

: 833 {d, =18,
; ?%%}( 7B ¢ 0, F = T8 B,
P43, Jo B8 28, T3 =
PFIR {m, 1), 878 {5, TH,
447 {dd, J = 18.0, 8.8, 1HL
433 {de, J= 158, &9, tHy
388 {dd, J= B3 &7, 2H)
258 {dt J=87, 5.8 tH)
2T, J=134, T8, 4H§
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. s, zsw 208
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7 | WL T28d 5 87 L AT :
4 R T Rt 148,72, 2H), 708
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18,

87 I LT
IEAT 10,24, 743
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T84, 77, 1H)

~88, 21 ©

- {R-3-Aming-2-axo-T-pheny-

pyrmolidine-Icarboxylin acid 3-chion-

- S-Ruoralensy amide

5 8
1L 487 (90, 0 = 18,9, 5.9,
1H), 389 - 381 {m, 2HY,

| 214 - 2.03 {m, 1H)L

wyrrohidina-3carhoxylie acid S-chivro-
S-fuorobsnzyt amide
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OH), 763 {5, THY, T45 {1, J=
70, THY, A0 QL S = 67, TH),
TARL = 7.8, 1H), .80 (s,
14, 4,30 {dd, J = 15.2, 8.1,
14, 4.31 {dd, J = 158, 8.2,
1H), 368 (dd, J = 147, 5.9,
259 (dd, ¥ = 89, 43,
247 = 2.07 {m, 1H).
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axapyrrolidine-3-carboxylic acld 3.5
difiiorobenzyl amide

BBT L =62, 1M, TS
702 ¢m, ML BOT (. J=ET,
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= 159,68, 1H}), 4.21 (8d. d =
A5, 58, 1H), 3.39 {ddd, J =
134, 10.5, 5.4, 4H), 323 (s,
3HY, 2.48 ~ 2.38 {m, TH),
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{S3-3-Hydroxy-2-oxo-1-p-loty
maroliding-Jecarboxyiic acid Jchioro-
Sfuorobensy amide
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1H), 783 (d, =08, 1H)
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“%H},m FO{s, 1H} 438 {ad. & |
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=158, 8.7, 14}, 4
187, &1, 1H), 3.75 - 3.62
{m, 2H), 2.60 {ddd, J = 122,
77,43, 1H), 218 - 205 im,
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- 33T min
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S-Hucrobenzyl amide
B Sh ot LB Jm 84, 1HL 7E0 G, | 448 mi
: A , JE84 ZH) T3~ 724 {m, 477
N J o 2HL TR0 (s, M) A g s | BT
et ;:,_f),»* s Q7 1HL T 00 = T8,
F \\w"\ TP \ THE 874 {5, 1H), 4.38 (ad. 4
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g, J= 88 27, 1H), T332~
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200{d, S= 8.7 ), 8814s,
5.8

THY 437, g = %
TH), 4.28 {dd, 4 = 187, 8.8,
184}, 286 {dd, = 8.8, 5.7,
1H), 260 (gt J= 6.8, 5.8,
1H), 245 s, IH), 204 {dt, J

=128, 74, THL

At

{233yl 2%t Tgetotyl
pyrrotidive-3-carboxylic ackd 3chinve-
Sfluorcbenzy amids

B3 &

889 J= 84, TH), 732~
TAT{m, 6H), 743 (S =97, |

5.2, 8.7, 1HE 424 (dd &=

“i‘i} G708, TH) 44T,

168, 6.6, 1), 368 (e, J =

3, 2H), 265 ~ 257 (m,

AD{E 4= 13.0, 7.6,
1 {8, 3H).
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o ymi*f*m& J-carbanylic ackd 2-(3-

 fluoropheniethyi] amide

241, J =50, 1H), 765,
&7, 1.4, Zi-e} P44 77
THY, 7.3~ 7.28 {m, 1H},

TAT L, =74, 1H), 700 -
- 6.87 {m, 3H), 8.824{s 1H},
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{8 3-Hydraxy-2-ox0~1-phenyl-
pyrredidine-3-carboxyiic aoid (B4
Huoraphenyljsthv] amide
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m?)*‘

"?‘5}, s" A5 t£§d
ML TATH I T 4 H,
TORH, J= 88, 2H)L 8.81 {5,
1HY 3.86 ~ 3.87 im, 2H),
331 ~
= 7.4 3HY 247 « 241 im,
1) 205 {dt, J= 128, 2.8,
1H)L

33w, MY, 2730
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{SR3-Hyvdroxy-2anotphenyl

pyivolidine-d-cathokylic acid phenethyd |

amide

S.00 ¢ J= 8.0, 1M} 7.88idd,
S8 7,08, 24, T4 ~ T RT7
{m, M}, 783 ~ 7 24 {my, M,

748 {ddd, 7= 138,78 1.7,
1H) 3.8 - 377
im, 2H), 1A~

4H), 562 {5,
334 {m, 31,

2T =75 2HL 34T -

D240 Gm, TH)L 208 (gL Jd=

128 T8 L

A 84 min

| [325.31

A186%

v <
1 N
L N e
P \ﬁ \'{f,x \,\
{ b i i
i N «\,}\\ i
s TS
a |9 Wj

{ {R}1-{2-Cyanaphenyl}3hydroxy-2-
i otopyrrolidine-S-carbolic acid 3-

chioro-8-8 uar“‘*erszﬂf S ,de

LRTAR S0 1H),

[ U=A8, 1.5 1H), TA2~7.75

L em, TH), 755 - 7.48 (m, 24),

72T, = RS, M), T2 G,
THE 741 {8, J = 9.7, 1H,

| BAT {8, TH), 430 (g, J =

U158, 6.8, 1H), 436 {dd, J =

| 15.7, 59, 14

782 ¢dd,

3.86- 383
{ra, 2H), 282 {os, 1), 237 -

237 {m, HL

387 min
e8]
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HNe TS
25 . 3,
b8 Q\j
Q

{Ri-1-(4-Cyanophenyl)-3-hydroxy-2-
oxopyrrolidine-3-carboxdio aoid 3
shioro-S-fluorohenayd amide

BT I 68, TH
CE A8, A, TRT
Py, 718,
P 8.8, tHL 5.99 (s
{dd, I = 18,8, 6 1K
| {dd,
L, = 8.8, BH), 2.64 - 2.56
{m, TH} 220 218 {m, TH}

*.H§

T*i

©W oty
bl
~q{u

li

J= 188, t?{\ ﬁ*é% 3.84

"A188°

“‘Z

o~

b (
>~\\

Q Ci*s

{RW-Hydroxy-1{S-methvlpyridins 3k

2-oxapyroiidine-3-carboxyticand 3
chigro-Sdiuorcbenzyl amide

PR, 4'\4@

LIHY, 280d =88, 87,
HH), 298 fo, AHL 214 (g
[ =128, 7.4, TH)

PRIB (g, =52, 1M, e
Lidd J= 85,27, 1HL 788~
724 oy, MY, 720 (8, OHY

?,,{}Q-z’d =89, 1H), 881 {5,
1H), 437 {gd, J = 18.8, &7,

J=187. 81
3.88{dd, J= 8.5 87,

k3

TH3,

2.88 min

1378

“A"g 89“

&
e AT
: il R i i
: ,,f\\ 4 . AN R, et
= \,a”\ ?‘“} \ ;Q \’\}/VA
\'"'EN:‘ b\
".\ oy ....\\
,.1

& ow ©

LRI Hydroxy-2-ao-Taptaly-
| pyrrolidine-3-Carboxyticanid S-chiorg-

S-funrobenzyl-amide

RV Wit (N
P88 24, TRV J=88,
23 IH), T3 =T A8 {m, 3H),
PG, S {s,
{1H), 4.38 {dd, J =188, ‘3.8,

3, 1H), .57 ¢d

= 0.8, 1H), 673 (s

1H), 2,23 {0, J = 15.7
1H), 3.96 - 378 {m, zH

| 282 - Zai&m 1H), 22

SHY, 290 {dt, J
1),

=430 g 7

o d84 min |

”}"\\? 9{})3

O

Nt 3,

b Eonst b

H £

3

N { B
N do M

N \\ -
A T
N OH

| {R)3-Hydroxy-1-{T-methy-18-pyrazol
§ daii-Z-oxopyrraiidine-S-carborylin aofd
i 3-ohiveo-S-fiuorobansy! amide

71t 4= 84, 1HL 801 {5,

YL TA3 L S = 0.8, 1HY
TP =723 ¢m, MY, 748 (s,
THYL 708 J=897, 1M,
SR, IR 4 3"'7’" {dd, J=
158 8.6, 1y, 5(5 Na
158, 5.8, ?“é} *82 {5, H
374~ 38%4m, 2*%} R

{ddd, S 1201, T8 2
213 fddd,
- iHL

d=131, 85 6

A% ewn |

(367]
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{R}-3-Hydroxy-Z-oxa-1-o-told-
pyrrofidine-3-carbonylic agkt 3charo
Sfluorobenzyl amide

SO =84 1HL 7.0 ~
TAT {m, 6H), 211 {d, d = 8.7,
1HY, 870 {s, 1Ry, 4.47 {dd, 3
=159, 8.7, H), 424 (dd, o =
158, 80, 1H), 388 (dd, J =
8.3, 5.3, 2H), 2.66 - 2.55 (m,
1H) 219 (0L J=13.0, 76,
1H), 2,11 {8, 3H).

AR

FR1Y
Ret?
F-oxppyrrolidine-3-carhoxylic agid 3-
chiorp-5-fuarobenzy! amide

“A-Carbamaviphanyi -3 hydroxy-

- 7

fa

o

(L J= 8.4, 1M}, 7.98 (br.
N H}c

7.91(d, 4= 8.8 2H),
=88, 2H), 7.33

9 cmﬂz’md SEAT

H), 7.20 (s, 1H), 7.10 4, Jw
21H), 8.82 {8, 1H), 4.3

G ®
B s
’{3
P
».3

cza?f“‘

MMM
R oA
o

¢ 8,14 »2&‘%
(dd, J = 188, 8.0, 14}, 380
EES A NH} 337
n, THL 884 — 385 {m, 2H),

w1888

it
@
H
2\/
v
&
s
?

3.2 min
{406

A1

(S 1-{3-Cyanophanyli-3-hydeoxg-2-
axapyrroliding-3-carbonylic geid 3«
cifore-S-funrobensy amide

SR Jw B3, MY 818 s,
1HY, 808 L d=74, 248,
1H), 788~ 7.58 {m, MY,
727 {0d, =88, 2.9, 14,
F.@Q{S, Iy, 708 =85,
THYL 886 (s, 1H) 4.38 {da.
188,87, ) 324 {dd, i =
? %3% ’%H;(S%‘ 3&\%

ma-
U”
~)«
g
ot
7

$.18 i |

38831

"RIG”

(R
- oxopyrrodidine-d-carboxylic add 3
- chioro-S-Huorobenzyl amids

o

Oyarophenyl)-3-hydroxy-2-

i

kDG e O
P
 ocd

L5g e
LA
T - oot
% Sl 304 A |

H e

5 g O 0
&

3 T BN ) TE la by ha Y g
R

5 28 O
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I

0t

X

Seni?
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1
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AN
o igp et

:_-,,5 [3 1 e Co it S Sad
"
R
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T ws
send i,

B e 1'3: ‘

| 434 min
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| {(Sh-Hyrdroxg-R-oxo-T-{tatrahyd:
- pyran-dylownsiidine-3-cant *myi acid |
| S-ohioro-S-fhuarobgazyt ainide ‘

B LR et b, O

o

D Ty g
mmﬁvuﬁ

u-.,
2
$ok s
ﬁ

o %
P i’
7
S

» u

5 m o)
PP
;mm

&

{dcs J= 118,

mm

3.6, T4, 18,
m ?S"e'w?m{ﬁ

2.38(m, 1 HY

13,1 min

(371]
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{3)-3-Hydroxy-2-oxa-1-phenyl-
- pyreoliding-3-carboxylic aoid {2423~

fuorapbenyiisthyl] amids

L RS
P =T 2HY T 43~ 738 {m,

=59, 1H), 7.68 8,

QM) TR J= 73 48,
JH), PN {dug, I 184,

111,42, 3H), 860 (s, 1H),

388~ 3.78 (m, 2H), 345 ~
319 {m, 2H)L 285~ 2.71 fm,
FHY, 248 - 2.3 {m, 1H),

TO8 (e J= 123, 8.0, 1M

28
-,,\,g

F4 sodn

e
€23
b 54
557
o]

o

: »}}sgg}r;w k

SHER3-{3-Chipra-S-Huorsbanyl

caramnoy-Shydrony-2-oxapyrrodidin.
Tyifoyridine-2eoarboyytic ackd amide

1403

L= 2.4, 1My, 80 {3,
1'} "S{da,iw
BOT{, = 8&“‘
W},?Z&{n
G{” THy 70 G
, *H} §.81 {5,
6\38{9}6\ <158 87 1H}.
425 {dd, =157, 830, 1H),
~ 3,88 {m, 2H), 289~
2.58 fmy, ?*?;:524 243 4mn,
1)

D R G
p ;X -~

=
<
w

THTe8T

SRt - Etnd N owrazol 43
hydrogy-2-oxopyrrolidine-3-carboxyhc

acid 3-chivro-Z-Runrabenay! aniide

=S, L T8 I= 7.8,

433 ‘~,

742 {po, 1M} 730 {8 J

T, €88 {8, TH), 438 {dd, J

=156, 63, 1) 431 (dd. J = |

8.8, 88, 1), 33 g, =

f5 SHY, B.¥R~ 382 {m. 2H) |

(‘{(kid =28, T A2,
"%}*} 3(3&{*"‘ ’ii’*“
= 7.3, 3HL

3 38 min

{3?«« 3
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I £ ¥ ) 3
Q\ b o edn. B

{S3-3MHydrmxpZ-oxg-t-phenyls

pyrradidine J-carboxylic soid {1-phenyl

syclopropy) amide

884 {5, 1H), 780 (dd. d =
87, 1.8, M), 744 - 736 {oy,
SHY, 728 - T8 i, BHY,
748 -7.00 im, 3H), B.87 (s,
T}, 388 - 378 {m, ZHY,
281~ 257 {m, THL 2108
J= 3.0, 78, 1H) 1,89~
1.8 )\Ff #?‘52‘

vt

& OH

{S}3-Hydroxy-1-{1-sopropy-1H-

| pyraaad-dad-Aorapyrralidine-3-
| carbodic gar i Schiaras Suorabensyd
| amide

w53
e i
= 3
g m,}/;::
R s 2
£
P9 %]
=Dy

"""3?,.) s
W
&

&

8 NE

Bt
P

Ny

e
i
LN

w« :&\2{}‘: @

LS R3Hydroxyt
| pyravsi-d-y2-oxopyrralidine-3-
L earboxyiic ackd 3 5-0fluarcbenay
| amide

SN ; 3
I fol Mo
A i S, N

e 3 §\§ ~ %

+ isopropyiit-

R {'i(w"‘a‘% THE 803,

H) ? 88 \d; wd {}.» 3

T ?‘{)?‘ {&, J =84, 2»@
HEL 701 -
888 (s, 1HL 4.55~4.43 ¢y,
{H), 4.3% {dd, J= 158 88,
CTHL 423 (ad, SR 158, 8.0,
1H)L 378~ 3.@? e, 2,

- 8.93 {m, 2H}

i

280 {ddd, SR IR2. 7.8, 43
: iH\S? {dd xi fod =134, 85,
B8 IHL 138 Y, I =87,

6H).

PP
o
i}
3
po]

G
b
o2
By

Retaaed

a202°

cl.
N e K
?T h §'Y‘ﬂ F (\ \;
i N
! s W %
and g
\w\:‘;"" uE £
| N
i i %
N q )

{83-Hydroxy-S-are-1-phany

pyrrolidine-J-carbaxyiic soid {248

chiore-S-flucraphendisthyd] amide

B08 L J

=88, 3**} 7.88 {dd,
5:8,?,1‘3_4 i, 744« 735 |
vy, ZH), 724 {¢t, Jw B, 2.2,
1H), ?"3» T A4, 2M3,
TOR{Od, =807 1.4 1Hy
6.83 {5, m;,fs.s {dd, S =
FE 58 2H), 345328 im,
2HY, 2788 d =88, S,
’?Mﬂt A3 8 58, mz
208 I= 128, 7.8 M)

POt RS

4. 3% min
37
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1 {8)-3-Hydroxy-2-oxo~ 1 ~{4-trifluare-

i okl Schiora-Sfuorobenzy amide

/ ¥
A P
SN = -
i " TN . e
i it i if SE
Han, i ~ it

sathyishendipyreslidine-3-carbonlic

t.\?i}e‘{ J=82, H) T8

=88, IH), TIT i J= AT
MY, TAG - TAZ (n, 1H),
TA0{t J=65,

1HL 7
SEBZ 75 1H), 688 (s,
THY, 40 {de, 4 = 15.8, 8.5,

1), 4233 {0, J= 158, 8.4,

H) 301 {dd, J= 848 858,

2H), 260 {at, ¥ = 6.7, 5.8,
ML, 25l S 18
4H),

.3

A8 {ad, |

4 88:min
143y

aze

i {3 3-Hydrory-2-a%0-Tophenyl

i 2-phenyiopcingropyd) amide

SN

i N N
3 e o
)\\ fl:"! =

“ 3 /\‘ N AN ¥
rael (ONTRS
Lo , i
& \P'k""'\\

:()I x ’\.‘ .

pyrrgiiding-

Foarhoxytic aold {18238

{28, J=
: fﬁ‘d

8.2, 14}, 7.68
JERT, 10 M), T4~
3T BHY, T4 {dd, =

: ‘%i%”_ 4.8, 2H), ?ZQw?Qé

- {m, 4, 882 {e, TH), 387 ~
381, 2H), 288 ¢ J=
83,49, 1H), 281 - 2.51 {m,
1M, 2
LS - 1 3%, TR 113 Y,
=78, 88, tH

13- 200 {m, 3H),

85 min
12373

HHRW I 3-Chiloro-&-Huarobenzyb
carhamow -3-hydrosy-2-oropyrroiidin.
Tyiyridine-S-carboxylio avid amide

Qg =201, THY &80 4,
o3, THG, a.28 fag, d=
28, 1HL 807 {d, J=88,
}'8‘3 {s, ’iH‘ TRG &
24 ?H} 23 s, MY
71010 S=9.8 8, 1H), 690 {5,
1HY 4 3»8 {,{id‘ «32 158,87,
H), 425 (dd. 4= 15.6. 6.0,
1H, 401 ~ 3.90 (m, 28},
288~ 258 fon, 1ML 223~

g.00
JuH
R.7,
2H3,
=88

R

| 2.134m, 1H)L

‘)‘{)“2{}0»)

amide

o i

PN oo Ny

o g
IR NS

{R-3-Hydroxy-T-{1-isopraml- 1H-
;}yram_i»@vyfé‘}»&axa;:yrm%iﬁi:ne*i%—
carboryiic ackd Schlorg-2-Ruormbansd |

A G, 5%

a:b/-b-h

Hom
gy
@

&
A
i

3%

Ak

5.3,
CEHD), TS,
-_ju;g;:,.,? EF i, 4
e 20 0w MY, 7Y
F= 78 08 1Y), 5..88‘-{&
5454~ 4.438m, 1H
{da‘ 4= 1588, 6.4, H}
{éﬁd $=458 60 1HY
=382 {m, ZH} 280
d’*"“?t} 78,42, 1H),

. A

o
Ezs:ﬁ

b BBV
fﬁ b TR

Cp
&

220 207 i, 1M, 1.28 (4
SRR EH),

iopced
(&
2]

{13
fe>3
R
3
=3

[
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ol SR\

FPR3-Mydroxy- T T dsopropyi-t M-
mrazoi-ad R 2aropyrrotiding-3-
aarbaxylic ackd 3 85-difluorabensd
Fmide

871§,

J= 6.4, 1H), B.03 s,
14, 758 S {5, 1H), 7.2 ~ 0.43
{mr, 3HY, SB7 (d, J= 143,
THY, 455 - 4,43 {m, 1H),
438 {gd, J= 188, 67, 18},
4.23 {od, J = 188, 8.0, 18},
27T ~382 fm ML 2@
(dd, =122, 78, 4.4, 1H),
242 {oud, J = 198, 11.8. 8.7,
1H), 1.38 {d. = 8.7, BH).

[95]
[4]
v
N
=

Sorirn

oo,
403
~ay

R,&\Zﬁ} N

S '::::‘\‘\.1 CN /E
4 Iy g N
T '\\'\. e ) }
F N \-«-N

{RY-3-Hydresgy S oxo~T-{tetrahydro-
pyran-d-dinyreoiidine-J-carbodio sudd
Fohiore-8-fuorabanzyd amide

SR, J =85 1H), 7280
=R R IH), T8 s,
I 7O I RT, ‘H}
847 {5, 1H}, 438
5.8 6.8 1M 4,21 (dd, 4

{dd, J

187, 8.8, 1HL 4088 ~ ?(&1

m, 3%4},. 344 — 3.34 {m, 3M),
247 -
a é?{m ‘Hz 178~ 18 {m,
MY, 1.53- 1.4 fm, 2R

B8, THY, 188~

31 min
b 3
3

c(ﬁzag«

gR‘ A 1B i peazal-dnb 3y
- bydrowe2easopyres wmw%«.:afbu\yi i

- acht 3-chlore-2-fluorabenzyt amide

862 {t J = 6.3, 1H), 8.04 {3,
TH), 785 {d, = 0.4, 1H),

750 - 7.4 m TH), 7304 4
=85 IHL T8 S=78
wma&{& ), 4.39 (a4, o

S 188, 8.3, 1H), 451 {dd 4=
15.8, 5.9, 1H), .11 (g, J =
7.3, 8H), 176 - 382 {m, 3M),
260 {ddd, S =150, 7.6, 4.2,
1H, 2,20~ 2.06 (m, 1H),
TAR L J = 7, AHL

335
i sy

min

w2

I-{1-Acetyl-2 3-dibydro-th-indob- 8-}
I-hydrogy-2eoxapyrralidine-3-
carboxylic acid S-chiore-S5-flucrobansyl
amside

BFTE =84 1H), 801 &
SR8 1), 782 {s, 1H,
T3, =87, 1)L 738~

724 {m, 1H), 7.80 (s, 18},

FAO{E =100 I 78
{8 THL .38 (0d, = 188,
HF 1) 423 6, = 158,

180 HE 4088, =88, 20,
CABTE =88 L 3R J
=8, SHY 283 - 282 {ny,

THL 294 (s, OH), 2084dd J
=138, 8.3, HL




147

1 {83t

{1-EthyetH-pyrazoibd i3~
hydeony-Zroxapyratidine-Scarboxyiic
{ scid A 5-dflvorsbenayl amide

3H), 688 (s,
=188, 68?“}42&({@ Jw
IS8 A8, 1HL 499 {g. d

}e’x,Zr%zB“?? ’w{}{m ZH;
- 2.81 ¢ (ddd, =123, 7.8, 4.4,
.‘Hi?ﬁ

BT0{L =82, 1H), 804y,
), TES (3, M), 708 J=

G4, THL Q8T (Y, U= 8.5,
IHY, 4.38 {dd, J

Az

,_//v.“\\
7y 1
5 Co
AN "
N ¢ N L‘f _/”\‘ - N ol
N N SN
)w«.\ ““““ 1} N
N, e,
o F P asth

O O

{&F3-Hydroxy-2-oxa-t-phenyk
pyrroliding-3-carboylic acid {2-{3-
chipro-S-fuorophenyhettwl] amide

B4, J =80, 1H), 768 {dd,
=R A0 2N TAE~T R
(m, BHY, 728~ 7.22 (m, 1H), |
TS (L =185, T8 2H),
B0 (s, 1M}, 380, 4=
CTRRTY, 2HL 338 =
138, 7.2, 1H), 331 - 330
{m, T}, 282 {dd, S =108,
BT, 2H), 247 - 237 im, M), |
2044,

=128 7.8 tHY

{8 3-Hydravy-Seokast-{S-nifluares
- methyviphargdipyoraiidine-3-carboxylic
- acid 3-chlaro-B-flucrabenzy amide

BB I=83, *H}

J‘m&é’}H},??& Jm
2R TR S = SS 2.2,
1HY 750 s, 1H), 7.08 (8,
89 1HL 888 (g, iH}Jﬁé
{@d‘d"'{ﬁgh 7, 1) 4.24

tj)-?
&

(ad, J= ARG, 6.1, 18, 387 -

386 {m, 2H}, 264285 {m,

MY, 28 (L S =181, 77,
Rt

’l?';’}?r

S
X
<

88

i

| (429.0;

AR

{83-3-Hydromy-2-0xet-{4-ifluarn-
methviphenyipwolidine-J-oarbosviic
agid 3 5-difluorchensyd amide

1M, 438
P AH), 4 238 {dd, J= 188,
THY, D87 (0, S = &7, 8.7,
MY, 281 (L J =BT, 57,
UHY 248 {8 4= 130, TS,
LY

ZHL TAZ < 7 0%m, 1+,

SR8, S=84 ’3"‘53 £.88 {s,
idd, f= 187, 88,
8.1,

7

$$
FO55
e

@130
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{SF3Hydroxy-2-mo-1-phenyt-
pyrrolidine-Soarboxytic antd Soyane
byl amids

H},? 56 ~ :fe;ée{m z
738

{ H? aiéi‘?

3388
min

133884

«&2? 6\‘« v

- {B3-Hydrory-2-oxa-1{d-rifluoros
- methyiphanvipmidine-3-carboxdin
- aokd S-chigro-2-luorabenyyd amide

BT J=B2, 1H), 7044,
S 88 BH), 7T S8R
2H), 751 - T.42 im, 1H)
730, d= 65, 1H), T Q. J

=73, THY B8 85 {5 THY, 4,40
{du‘;“'iﬁﬁ 3 1M, 433

; b

{da, J= 15,5, 8.1, .
{dd, =88, 5.8, 5H), 280
(ol J =88, 87, 1HY 2,15 {dt,
=130, 7.8, 1H).

4 878
iR
[431.9

AR B8 J = S ST 784 188
d=88 2H), TR = AT 8.3
2y, 7.27 {ﬁt 48R 24 iy
?H‘ T84, 1ML T %%fwf 2 N
9.8, H), .86 (s, 1H), 4.38 M8
g J= ,:u(e. 1H 428
\d{*,vm 58,61, 1ML, 87~
. = . 3.84 {m, Zﬁk?ﬁﬁ 25 58 {m,
{R}-3-Hydroxy-2-oxe~§ ~{4-trifleorn- TH), 2.45¢ d\ 4243477,
methyiphenyipyrrolidine-J-carboxylic | g,
acid Johivro-Susrchensyl amide :
Aaigr G4 HHE 7.844, | 488 i
LTS, SR,
03 ¢ AHY (218
.6, 2H] 888 {s,
d,, =188 8.7,
J‘ =188 6.8
F=RT, 87,
= )

{R}3-Hydroxy--mo-1-{4nfiuaro-
methylghsny loyerolidine-F-carboxylic

1 acid §,5-dfuornhanad amide

2}«3: 2 61 {di
THY, 218 (g, .
‘H}

iwﬂw,
i3

am
’v*’f:»
f e S

{3:
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S 1{4-Flamrophenyl}-S-hydrsyp2~
BX(}{)}c‘?f(}.‘fijiﬂQ*&%afb{}){y ic ackl {2~
{3, 5-difluorophenyhethnll amide

| BOS{t, J=60, 1H), 75~
{788 {m, 2, 728~

1, 2H) .20 {m,
2H), 700 {8, S =08, 2.8,
TH), .08 ~ .92 {m, 2H),
.63 {5, 1H), 380 (ad, J =
TR 5.7, 2H), 3.42 - 3?s&m
¢H§2”sc J= 7
244(dt 4= 1285
204 {8, 4= 12.8,
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L {RE-Mydrose oot d-trithiorn-

methviphamdipyrrolidine-3-carboryiic
aoid 2-{3-chiora-Sfiuorophenyhathyll
amide

Iy, 7244 g& £ i
WL 7S s 1ML T ?{L
QQ THY, 872 {3, 1H, *93*

tim, .Z?'?\ 343~ 338 {1,
"i‘%“ FEE =88, BH)
248~ 3;&33 {m, 1H) .08 &y
J=A28, B4 THL

HPLG
5068
K¥in
99.08%
purity
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&, J =84 1), 7004,
2 {; 22 1 T5 -
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 cidoro-S-fusrephenyiiethyd} ami s:iu

L ES 1H), 204 {d
ER

SO8 (1, S= 6.0, 1H), 775 -
FEB{m, 2H;, 788~ T3%Vim,
3HY, 7.18 (s, 1H), 7.08 {ad, J
=87, 14, 1H), 883 {s, TH},
3.804{dd. J= 7.8 6.8 34,
3"*"% 334 va§ 'ﬁ"‘;lh egti
=73, 84}, 243 Q&? SART

%, S48 9(
8, 1H)

f 44 min
R




"8224°

B3 3-Corbamoviphendi-3-hydrary-
Foxopyrralidine-3carboxyliic acid -
{3-ohlaro-S-fucraphenytisthy }amme

808 4L =80, 1K), 805~

 7.90 i, 2H), .94 (ad, =

B2, 14 TR, T8T{d. d= T8,
I T4
7.42¢
2341
: {LA‘.’E

47 & J = 8.0, 1My
1HY, 7.24 {dt, S = 8.9,
7.3 S %, L 708
J=87 u 1H), 8.88 {2,
TH), 3.8 ~ 2,83 {m, 2H),
342~ 3.34 {m, 1R}, 27848,
=7.0, 2H), 244 {dd, 4= 12.3

3,
M,

6.0, THY, 287 (8 J= 128,

7.8, 1H)L

344 min
[a20]

VS

ol %3
6’3

{t, J= 6.4, TH}, 8.21 {3,
H}? J8{d, J=33, 1),

BB =80, THY, 754 (4,
s A M) 7T J=8T,
2.1, 1H), 7.20 {s, 1K), 7.08

o

(6,4=5.6, 1H), 8.98 (5, 1H),
$38¢dd, J = 15.8, 8.7, 1H),
4.24 dd, J = 15,8, 68 1H),
400 - 3,84 (m, 2H), 8

(dd, J= 118, T2, »m, ?H}.
245t d= 134, 7.7, 1K)

489 min
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*ri} 243 =

4£.38 min

°¥=$uerm "ser*y }F’i"ﬁ\‘%‘ :zsr:d&

BOS (L J =60, 1H), 768 (s,

J=90, 1.7, 2H), 743 - 7238
{m, BR), 7.21 - 743 {m, 1M,
7O, 705, A3 1HY,
$.00 - 5.92 {m, 2H). 5.83 {5,
1H), 382 (dd, J = 7.7, 5.9,

§2H}, Bt - B0 {my, 2R,

2784 J= 7.0, B, 2.44 {a,
SEARE, 55, 1H), 208 (8t J
=428 7.8, 1H)
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{8t {4-Flurrophenyl}-3<hydroxy2s

oxggrrcolidineJsarborvlic seid &
chigro-3, 8-diffucrobenzy! amide

'\ﬁ:*d J =30.7, 5.4, 3%,

PEaR

822( J=85, 1HL 7.7

H

i

<

g @

A3, SR80, 47,
75307 T (m, 3H), B85 (s,
1H) 4500, 4= 180, 8.1,
1H} 4.4300d, J= 145,45,
1H), 3,86 ~ 3.76 (m, 2H),
{m, TH)Y, 20746t J =
12.9, 8.4, 1H).

| 401 min |

1309

AR

{S3-{ Wl arbarnoyimsthvi-THpyeaes-

: 4'§~y‘a

§ sarboxyiic acld I-ohivre-2fiuombarrgd
amide

J-bw Jt“mxym.«umwyr*aﬁdinev&

HPLC

BE2{L, J= 62 1H), RO4 (s,
), P88, M), 757 - 748 568
(. 2H), TAT{L J= 85, 1H), | 5
T3, M), TAR{L Sy, TR
), 870 (s W)L 74 8y, 1 08.00 %
FH), 440 {dd, J = 187,82, | purity
1), 4,38 - 4.2 fm, 1M, 5
377 - 364 tm, 2H), 3,49 ~

18d J=52

.38 {rm, 1H), 4,

“H} 281 {dad, & =1
3, 1H), 236208 ¢n

na«z {)u :

| Ter-Bud c&q{'ﬁ‘wfmﬁ S-difiuorobenzyb
i carbamoy 3-hydrory-2-oxopyrralidin

T-yipipendine-t~carboxyinle

4,47 min
1354.83
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R34 3-CarbamoyiphendQ-hydroxys
2-oXRpvrraiid me«:&»carbcw i acid &
shigro-S-funrobenzyl arnide

R A k. R4

FE{L 8.4, TH) B0V -

D0 fm, M), 799 - 7.92 {m

H), TE7 {6, = 7.8, 1H),

AR =80, 1H), T2 (s,

HY, 727 {dt J =88, 22

MY, 720 (s, 1H), TR0 U=

LAY, B.80 {8, 1H), 4’58
(e, = 158, 6.7, 1H), 4 :
{ad, J =157, 6.0, 1H), ssaw

| 2H), 2.88 - 2,84 i,
gt 134 7.8,

§ o

:w PR
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L8R Hydrae 2ot 3-trifhunroe

| methyiphenyiipproiidine-3«carboxyiic
anid [2-{3ahloro-S-fuorophanyiethy]
| amide

770 (s, TH) 741
X SHE T3 ~7.35 m,
#, id. J= 8.8, 18
Z HY T84, =85
THL S8S s 1M, 842 {5
THY 440 {dd, U= 1587,

§ M), 425464, J= 158, 58,
FH), 281 ~ 384 {m, 34,
J84 288 {iw, 2HE 24480 4
=86, 1H), 342 ~ 208 {m,

8 avn

{448}

Py
%
&

- (BF3-Hydroxy-2-axo-d-{4-trifiuares

i metindphenyhipyrroliding-3-carborylic
| agld (243 -chlore-S-Huorsphenyiiethyl]
| anide

PR =

{ MY, TS {s, 1H), 708 {ad

6.0, 1H), 7.93 (d,
w"“> 6 QH;,?? \L u"“3?
2H), 7.24 {dt, =88, 2.1,

&..

=83, L8 tH), 875 {5, H
3584~ 8'§m3 Iy, B4
w3~immn} T8
2HY, 247 ~ 2&’ g,
208 (o, S 128, 7

o

1
23
=88,
)

th
8 1ML

HPLC
&068

$5.04 %
DUy
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BOB (L J= 50, 1H), 7.00 (gt
=120, 2.2, 1H), 7.46 figd,
J= 6.3, 110, 5.4, 21, 72
S 89 2.1, 1H), T8 s
' 1.8,

i ‘_

8.

o
kg
I:o 2 §3% (X2
§
o]
“©3

e

A8 i,
388~ 3.70 {m,
THY, 344 - 333
2IR L J 6.9, 2H), 2,46 —
238 {m, 1H), 2.05 {dt, J =
130, 8.4, 1H)L

}

\ 4 58 min
| 1385]
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{BrHydroxedoxo--{3-tiflaores
mathviphenyinyrraliding-3-carboxylic

| acid 3-chioro-8-fiune obenzyl amide

880, J

=61, 1H, 8.21 (s
1%}(;3@% FEER M),

FEB L= B0, 1H), 7.55 (d,
Jm T AR TET i J=RT,

1H) 7.20 {5, 1H), 7000 J =
5.8, 1H) 8.00 (s, 1H), 438
{dd, J = 157, 8.7, 1H), 4.24
(g, = 188, 5.8, TH), 3.08 -
85 {m, 2H), 264~ 2.55 {(m,
18} 2.22 - 2.07 ¢, 1ML
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 Tert-Butyl 4-J{5)343,5-cfuorobenzyi-
carbamod FO-hydroxy-Z-oxapyrraiidin.

yilpiperidine-1-carboxylate
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7, 2H), 4,214
18.6, 8.0, 1ML 400 {dd, d=
7.8, 138 3?%:}, 3 @4~8,8<;
{m, 21}, 1
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Nagd

417 i

(354,35

A23T |

- (S -Carbamoyiphenyt)-3-hydroxy-

2-oxapyrralidine-3carboxylic agid 3-
chlorn-&-fluarobenzyt amide

878 (L o 1), 8.07 ~
.00 {m, "H§,?w 7.9 {m,
1H), 787 i, 4= 7.8, 1H),
TAB( J=80, ). 7.42(s,
1), TAT i, J= 8.8, 2.2,

DML 720 (s, 1), VA0 (G d =
LOT, THY, 5.80 {5, 1H), 4.38
L{dd, J= 15.8,6.7, 1H), 4.25

{dd, = 187, 6.0, 1H), 384 -
386 {m, 2H}, 284 = zé}ogm

DAL 214 0 J = 130, T8,
H)

1328 min
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(811-{3-Flunrophenyl}-3-hydrony-2-
{ oxopyrrotidine-3-carbonylic
i thioro-S-fucrohenayd amide

2ok 3-

g Ky ‘D’J

S IND e i

TTQ, =63, 1H), 7.70 {at

=11.8, 2.2, 1H), 755 -

42 {m, 2H), 788 {dt, J =
88,21, ?H?:-. 7.2 {5, 1H),
TAL{d, 208, 1H), 7.04 {8,
fe8,

CX’

?6?%:,683‘8
£ 39 {dd, § = 157, 8.7,
2R dd, J =187 80
383 - 383 fm, 3H,

DR
TR o LAt o ol
2 W o i‘:»

L B et e

288 {m, 1ML 2 é{z‘i
34,07, M

. |44 min
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$-3-Hydroy-1{S-metindpyridindaly
Zroxapyrrodidine-3-carbodic agd {2~
{3-ohioro-S-Fuoraghenyt jathyll amids

£ s D0

RA4
.
52 L4

=BG HE 808 (Y
*‘H: BOG{ad, =
HY, 72848, J= 8.8,
t.\: J=88 2.2
{9, THL 708 {dg, ¢
. 1HL B8T s, 1H)
?, {en, 2H, 343 -
133 {my, 2HG, 2 ¥ {i, F=740,
2, 2.44 \s H} 2078
=128 7.8, 1M}
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(SR Chroman-Boyb3hydrooy-2-ox0~
}t"fOz Hdine-3-carboxyhic acid Iohioro-
Sdlucrpbanzy amide

- 280 -

363{32 =84, M), 7.98 (g,

B8, 2.7, 1H), T, U =
26, 1, 7.27 (d, =85,
2.1, TH), 7.20 {8, IH), 7.0%
(d, J= 80, 1HL 878 {d d=
8.8, TH), 6.88 {s, 1H), 437
(dd, = 15.8, 6.7, 1), 4.3
(dd, J= 18.8, 8.0, 1H), 414 -
4.08 {m, 3H}, 3.81 ~ 3174 {m,
DHY, 273, J = 6.4, BHY,
2.51 {m, TH, 208 68,
JE1R0, T8, 1H), 1.85 -
1,88 {m, 2H)

| TARAGT F\,\' ROG~7.97 {m, ML 785 {x 388 min
| = THL T4 I =8 21, | s
I NI N | T8 (s M), 07 o J= | 09
=t N NTIRTR ek, 888, = 83
o T LML ARG e AR,
G O ?H; Tt FEY {m, Sﬁ}
A2 f, ML RIAT AL G
§ ISP Hydrony-14 H-isapropy-1H- %’:f% 23@32;};3 E;i: “'3 ?5;" d
| prreazoi-duih-Soxopyrrolidine-3+ 3.8, 1H), 212 - 1.99 {m, 1H),
| carborylie ackd [2-3-chioro-5-fuorg 138 . =87 EHY,
i phenyilethyl] amvide ) T
A2 BOY (1 J= B0, 14, 7,08 2,42 min
| m\ 7914d, J=88, &H} 4201
F7 g 3‘2} P.H} 7. 33 T
iH“ F24{dy =88 20
(;‘i"; S IHE 7481, *M} ..{38@, d=
e 88, ‘iH},tsﬁé‘{’s THL 380~
380 G, 28y 3 1—2 334 4m,
B 27804 8, 2H),
REFENER (m, '? H}, S84
S A28 T IHL
“A242° }. C}\\ 873 =83, ‘=:§'“§ 7484{s, | 388 min
L =A UMY 727 (g, 4 ws 22 | ey
- SN TH), 720 (8, 1H), 708 (8, ¢= | DS
NG ok 4 T lsatmer { L 1H), 4, :3% |
Sl U NN e, = 167, 6.7, 1H), 4.23
AT ?fz*’(i x}-'§§7’5§ T, 3.88
oud O =88, 1H}, 3858, J=
Lo Sy > : ;:: a0 3
{S)1{1-Soatyt-1 2,3 Satrahydra- ;fbf”g f‘*m, ﬁ?}"’ :“i*
GHARIN-S-y *a&ﬁvdr XY@ ING 940 - 208 {ra. 34), 1.84
pyraiidine-Foarboxddin anid Schior- | 181 {m, 24,
SHuorchenay amide
xeasze 441 min

418.3}
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TAZ44T |

R7E (4 = 28, 1H), 808 {t,
4=5.8 ‘aﬁ},%*(mgdd o =
BE A7 ML 7E =88
CUHL TR (e =88, 21,
T T8 (g 1M, 708 g(.‘m‘-
= 87, 14, 1ML 887 {5, 1M,
38&3 3.3 {m, SM), 3dd -~

T3B e ML 2784 J=B

‘“f-i} 244 {5, I}, 2.43 {m,

A 207 {dL d =128 7 3,

| H).
- (R3-Hydroxy-1-{B-methylpwidin-3--
- Zoxanyrdidine-Somboxdiinanig {3
- {Schioro-S-luctarhanytiothyl] amide

308 min
{382.3

L on

P

>3
n
3

» {

(R -{-Carbamayipheny-3-hydroxy~
- 2-oxopyrrolidine-3-arbaxylic aoid {2+
- (Schior-5-Aucrophenyliethyl] amide

OB S8
- THL T8
WEE
- THY, TS
14, ’! 18
G0, TH) S.88 {a TH) A
379 {m, 2H), 343~
ZHL 378y Swan,

L0, TH), 708 (s,
SR8, 2H)
.~J"-‘_89 2K} T.388 ¢s,

i JR 88 oA

oy e o

(3

RSN

{S A}, ?Q&{d 3“

: 2H,
247 ~ 238 {m, 1H), 2.06 {dt,

=128, 7.8 1HL

3.35 \n‘ -

342 min
230

{?AZ“‘H ‘

(R TAceiyl-1, 8 8 d-tetrabydros

- S-Tuorobansyl amids

- o,
;1"::‘\,’ \}a-v“
H g . !
."7‘\ fﬁ«}»\ AN
e e
\(...-* \ AN = '{ \

quinolin-B-yi-A-hydroy-S-oxras
pysrofidine-3-carhaxylic acid 3-chloros

BT2{L =62, TH), 748 6
Zﬁ}‘ T30~ j

T34 i, @*
F20{x, THYL T.0814d, J= 8 2.4,

M), 8.75 (s, THL 4 s&' {6:.
5»'?5@‘51(1%3\ A33 (a0, d

57,83, HLIARR{ &=

fs:f 34}, 305 {t, J= 8.4, 2H),
RT0( J= 85 2H) 256 s\_(ﬁd,

=127, 88 1HL 214 s

COHE A0, =128 78
2HL 1R~ 1.8V im, BNy

{288 min
| HE0N

¥ ce;
cTAN

{R}1 w@mmars@y@eﬁn?}yﬁm\xyvzﬁx&
pyrrotiding-Garboxylic goid 3chiorgs
S-Hucrcbenzyt amide

BES &, =84 1), .38 gy,
JRRS, 27, 1HYL T3 {d d=
I8 ?.4? g8, S =88,
TAIHL 720 s 1HL 708
fd, J=88, 1 834 d=
83, ‘%F}\ $.68 {s, THL 437
{dd, J= 8.0, 8.8, 4] 423
fdd, I= 188,84, 1ML 414~
A 87 fm, ), 3.8 - 374 (m,
PR T3 S =84, 3H),
280~ 2.85% {m, 1M}, 2.08 {d,
F=AEG 7E I 185 -
1.88 {m, 2HL

4,41 min |
183
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(5&24,&10 k

(S 3-Mydroge- 141 -soproged-1H-
pyravoi-dal2-ovopyrrolidine-3-

carboxyiio acid S-choro-G-funrobennyl
amids

B0, J=6.4, THY, 803 (s,

THY 788 s, M), 727 L 4

=808, 2.4, 1H)L 710 (s, 1H),
- P08,

d=Q8, TH}, 880 (s,
."‘48&1’{ “?‘36?
v-+38{tf§£. J=487.87,
5. 483 (e, J= 187, 8.0,

‘\,?4 368 {my 4%*%
Zﬁi}gddd G218 7.8 4.2,
3’.‘H}_2"? 29@{;"" THY,
43844, = 8.7, BH)

"A245"

{S)-3-Hydroy-2-oxa-1-{1-propiomy-

2.3 gihprrot Rdnddd-Saiimralidine-3-

cackoryin acikd 3-chiorp-S-futrobenzyt

BT 264, TR

<
<

BL8 4,
SEAT, TN T82 (s, 1H],

TAG, S= 89, 1Ry 727

(0, S = 8.7, 8.2, 1H). 7.20 {8,
TH), 70 (g, F= 8.8, 1H),

-

872 {5, 1H), 4.38¢(dd, ¥ =
155, 8.7, tHL 423 (gd. J=
158, 5.9, 1H)L 408 {1, J=
84 ~ 3.7 {m, 2H),
:3,'%‘3gi_‘;~8‘>~?%**},‘\§:‘?~ ;
252 {m, BHY, 248 - 2.41 {m

&8, 2HL 3

| {8)-S-Hydroy-t{ TH-indob 8-yl 2-o0e-

pyrrofidive-S-carboxylic acld 3-cidoro-

| &-Huorobenzy! amids

{3 HE 440 ¢dd Jw
7 L 4
5”‘9 T, 380~ 3.84 Im
- 2.84 2‘5*{3’" 2Hy, 2‘?2{

1838,
L35 {dd, J= 188
o,

S=129, 7.8, 1K

amids . L i
| 2HY, 210 {dt J= 130, T4,
4H), 1.07 - 1.02 im, 34},
"AZEGT = 11,12(s 1H), 880 (d. 4= | 384 min

| 67 THLTI0( TS
=N e W 734w BH)L 727, J=ga U0

FNGA g e L TR L TR tH TR I

Ny NN 85, 1), 660 1s, THYL 842

AEBT

o OH

{S13-Hydrory 2o {2050 1,2, 3.4+
wetrahydroguinofin By mwmkd ne~ 3
sarboxylio agid 3atoro- & ”imm*senz:*i
smide

{dd, J=83.8.7,

¥ J=

12868 {s. ?"H
8704t J=

010 s, TH)
8.8, ), 785 s,

TH 7»?’{5 TH3, 733{(&5 &

wSQ 2A Y, TET 6L 4

87, 20 1H, 720 &, EH},
TR = 53:«3; THY T2 ¢s,
ML 88544 86 “%}
a?zwm,xmv L
187, 8.8 ML 42 Sz‘sd, =
187,81, HLATEY J=
88, 1HL 287 L S= 7.8, 11,
281 ~ 2.8 {m, Eﬁ}, 2.43
2}, 208
= S 1My

338 min |
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"R252" |

Q12 3-Dihydrobanzofuran-S-d -3~
- hydroe2-orapyrolidine-3carboxylic
- acid 3chiore-S-fucrphansyl amide

e 05

s B3 L3 kb BN L s
enim

B enla X

B, J= 63 Y, 783 s,

Hy T3 {dd, I=88, 28,

My .27, J=B7 1M

204s, M), T A0, IR
&, 3

RS

e

v
b2
o
Lo
20 o

S
s
.k «.'
fos gy Y-

O3 Fu 40

© P G
BRI O KR A PN S i O
E B’
Sl
P
i3
X
had
P N3

For B

4.08 min
14085]

¢ &25 Sy

U 2
. 3¢
4 0
i} o *"“N\
ff‘.'c;:\'\« i >
i i Ao RN e
{ i 4 ~
Ay h o
PR NN f
Nt N

*i hyﬁrzm H“sn{<:<\~*>~y§‘~2~0‘<<§~ ‘
pyerolidive-Jcarboxiiie soid Ioblaras
S~f§mmtzﬁm:y§f amide

BT o83 M, 788 g,
J=8 M) 748 & U e
88, 2.4, 1HL 7.2 - 7.23 {m,
28, T30 {5 M), 7.08 {_ﬁ, =
’}S P 878 {8, L 438

S uﬁﬁ 'zmam
*\{: ‘fwss,@{\ 1+, 5.4
(£ = § ,2H,38§» 278
fm 254} FIAG =84 2y
298¢ g, 2H) 281 m2:>3 im,
THY 241 {80 J= 130, 7, 7,
.

2,22 min

A2

i H
!f ,l.
e "”":::"\_
¢ e
T NH
= .\\ ; \'_}, ¢
R FEEN,
% ST / iy
{\é\\ ‘\ !‘N - '\\ ] ."j(:‘
/‘/:':'r \M:’;“.\V{\
ST
MOHQ 0

oxasvrrolidine Sgrboxie sckd 3«
chivea-S-faorabansy amide

N2y, THL &F 3{&.
?’93\& 1My 748~ T
} T34~ ¥.34 5\"\, 3Hy

5, 1H), 708 i, J= 8.7,
m; 8.78 {5, 1My, 438 iad, Jd
=157 8.2, 1H), 424 gdd §=
18,7, 5)’3 ?M} 38 {dd, Jd=

8.3, 58, 24}, 882 ~F.83 (m,
M), 218 {m, 1H), 20348,

353 min
14208

ﬂAg,Svsc(

-~
MO

I-Hydroxy-1-fa-{5-methybd 34
axatiazobZ-diahengi-Saxes

‘ 'gwr idine-3-carboxyile acld 3ohioss.

S-funrobenzy araide

ZHL TR i
M), TR0 {s, 1HY, TG d=
QB 1M 5.88 :s 14}, 4.38
idd S=187. 87
- {dd, J =187 7.
- JBT {m, QH}
AH), 298 fm, THL

B8 J= 6.4, TH, 803~

798 {m, 3H), 787 - 7.92 {m,
7 (gt J =88, 21,
L 1H), .24

288 - 288 {m,

§} TH), 387 - |
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| A28 |

e {:“’:S‘\é ¢
f}’ i NV _,~':\\\ ‘~‘?\§.N\<
IR T
¥ RN S D
\{‘N*‘\g”.‘..%&
i Q

{RySHydroxy- {1 isopropyi tH-

| pyrazol-ded -2-oxopyrraliding-3-

carboxylic aoid 3-chiore-S-fusrabenay
amide

7% miey |

(396]

oms @

{R3Hpdrosy~2eaxa-t{ T-proplonyl
2 3-dihydro-1 RindolbS-viipyeroliding -3«

8718, J =84, TH), 805 {4,
=88, 1H), 782 (s, 1H},
7AG{d, J = 8.5, THY, 7.27 (an,
J=88, 2.3 1H), 7.20 (s,
TH), 710 (d, S = 0.8, 1H),
872 (s, THY, 438 (o, S =
?a 7, 8.7, 1H), 4.28 {dd, J =
TRE, B0, 1H), 408, J =

| a:s,. ZH), 3.84 ~ 379 {m, 2HS,

C 0 .

{R3S-Hydroxy-1-{ 1H-ndolS4i - Z-0xg-
pyrroticine-3-varkoylic acid S-ahiors-

Sdluorcbenzy! amide

M), 7.70 {5, TH), 7.45 734

{m, BHY, T2T {d = 8.8, TH),

72245 1R 7AZ 8 =98,

THY, B89 {5, 1), 842 {5,

i ‘: §'“Ii:}.\:

1H), 430 ~ 4.3 {m, TH),

BT J=RT

258 (m, 1H), 212t J=
l‘ \‘\ Q '?' ﬁ g"%}

A 40 {dd, S= 154, 8.8

| PHL 263~

carboxylic acld Schlore-S8uorobenayl | 3150 F= 8.5 2HL 381 ~
amids 252 {m ML 248 = T4
2HL 238~ 286 {em, 11},
L0 -~ 1.02 fmy, 3H
| noERe & 1. 1?{% 1H), 8700, I =84, | 3.04min

402

TARSRY

o
N 5 Nl
[ N i ,
i i Ly s
& N A
h \,.V-N £
e }a.a-\
i L I o
Oy O

- {(RI2 3 Dihydrobenzofiran-Sa 3

- hydroxy-2-axapyrrolidine-Searboxyin
amﬁ S-chivro-8-fivobenzy wevide

B8, 2.2, 1H), 720 (5,
7AR, S =97, TH), 4
j,,« 8.5, 1H), .69 (s,

S=157.6.7, m},w: i, J
=158, 6.0, 1M, 3.78 (¢4, J

REA{E, JF 6.4, 1H), TAS -
§'?.§2;js-=,ﬂ§} 754:{{, d=
882

1M}, 7.27 (dt, J =

tHy,
7, 9H), 4,38 «m

824 J=Q

TEOL ML S
2HY, 280 - 282 {my, 1H),
200 J= 18R 78 1Hy

TEGE A

8\?,

4508 miny

14051
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f s
N o T
a'"”"f’ B r i ‘5\3\'@
¢ i . 8
Fw&\ B TR
S "\ N ‘(\ i
e 3 3 h
Ny
L N
O ROH

£S3-Hydromy ~(4«me§hahes‘uszfoeny&
phanyl-2-oxopyrrolidine-S-carboxgdic
a:; aG 5~chaura~5»§ fuor cbe:s'zzy‘-i anvide

.
&

fols
. B g
3 »a £,
3 A
IR S ",
e

324

):A?HQ))

1{1-Aoeiyi2, 3-dhydra- T R-<odol 8ol
S-hpdrogy-2-oxapyrraiitine-3-
sarboxylioacid 2-{G-chivrg-S-flucre-
ghenyllethyil amide

408t J= 88, 2H), 3.8 -

G4 {m, 2H), 348 - 323 {m, |

4H3, 3150, 4 = 8.8, ZH}(

IV J= 70, 2H), 248

237 {m, TH). 244 (s, 'sm,
208 (gt J = 12T, 7.8, 1HY.

ABImin
4803

\'!ASGE”

acid 3-chiswo-S-fuorphennyd and

}:M\f N &R0
N i O b N
Mo : b M
?’é\ ‘.j;"" ??
xf;" ‘ L
8O

- 1-{G-Acstvaminopynidin 393

brypdeoy-2-oraggerrotidine-3-carboxydic

10854 (s, TH}L 878 {1 =84,

ii—i} 8,88 ~ 8.83 {my, 1H},
843 ~B.08 (o, ZH), TRT {4,
=88 200 M), TR,
Y, TI0 4, S =88, THY,
S.80 o, THL 438 [ J =
157,88 1HL 434 {dd, Jd=
158, 8.1, 1HL 382 -~ 3.8
{m, 24}, 4@81 dad, F =128,
T, A8 1H), 2144t i =
134, 7.8, ’:?*i}. 207 {s. 3H,

303 min
| e

azey |

- {R-3-Hydroxy-1-{4-methanesuifonyl-
- phenyll-2-mopyn
1 ackd 3-chicro-S-Ruorhenny amide

ve-3-carbouylic

i3 ?9{5 3?**‘ Ilfs"i
THY 2 e d= 1L
i iHY

8784t J= 84,
7.92 {m, &%}?2 i
B8, 2.1, 1HL 7.

8,

ji ki
2
Pess: 7

L TOB G, d = 8.8, 1R, 888 s,
| *%-E; 438 {dd, J sm 8.7,
m 5, «\24 {add, o = 158, 8.0,

L5017 min
| [asn)
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"AZB4"

oF N
it -
{ Sl
N Ny 9
§ # i SRR
i :‘\ § 5
e A } Nty
F7oseeN H BT

FIHydroy- 14 famethanasuliongh-
2. 3-dihdro-tHndob Sl -2-0x0~
5§¥‘8~J-€33¥’i‘$})iy ko aokd oo~
S-fluornhe: syt angide

S70 {0 J= B3, TH)L 7.84 46,
S= 2.0, 1H), 7,46 (dd, S =
ss 2.4, 4R), 7.99 - 7.23 (m,

8, 20 (s, 1H), 7.004d, J=
% 1H), .74 (8, 1H), 4.38
(dd, J= 158 68, 1H), 423
(4, J= 158, 6.0, 1H), 3.84
{1, =85, 2H), 3.5~ 3.78
{m, OHY, A1 8, J = B4, 28,
208 {a, 2H), 2.61 - 2.53 {m,
1HY, 241t S = 130, 7.7,
1H).

§5%
1388
N
108%
purily

. ?gsn

d; ‘§S"{.§"L§~* H*im}a‘ ~‘>~y§ }»2»01«.&
rofidine-J-caboyiic soid Schlorg-
x‘ c}t}mw amide

'{m =157 68 &s;

872 =83 M), T
=20, 1M, 748 {dd, J =
88, 2.

H} ??%~?23:{m
ﬂ :

1
},.

{gdd, =187, 83 FH}
{4 =85 2HL 388 - ‘.18
{m, ZH) 334 = 84, 2H)
286 {5, 2N} 281 ~ 283 ¢y,
THYL 241 4dt S = 13.0, 7.7,
1HL

§55
& 50 min

100%
purity

)}g’\\éa fen

{R}- S«Hvdrﬁxyv? &4 Semethyld, 3d-
oxatdfazobd-wi-phenyll-2-ox0~

pyrrol d.f*ew’?rmrmxy i acikd 3chivro-
S-Huorobenzy amids

BIB( J=8.4, 1H), 804~
798 {m, 2H), TO7 - T8 {m,
zzr;}‘_ 707 (dh J= 88, 21,
1H), 7.20 €, 1H), 790 (o, U=
8.8, TH), 5.88 (s, 1H), 4.38
fdd, = 187, 6.7, 1H), 424
{da,
387 (o, 2H), 285 « 258 {m,
THY, 247 = 215 (m, TH)

J= 157,80, 1H), 397 -

RN
1431
i
100%
purity

ARGy

{8)-3-Hydry- 1 Lmethanesuliforsd~
2. 3-uhydm-T Hdndob 8- 2oxo~
pyrrodidine~-3-carboxytic acid 3~chinre-
S-flunrobenzyt amide

870 (L =84, 14, 800 {m, | $

2H), 7.07 ~ 7.82 {m. 2H)
727 0L JE 88, 21, 1R

720 (s, 1H), 710 (d, J = 8.8,

1H), 688 (8, THY, 4.38 (8d, J

=187, 87, H) 424 {dd. d=

187,80, 1M}, 397 - 087

{ra, QMY 288 - 288 {m HYL

248 {m, 1H)




F{SRI-Hydroxy- %‘{3«; ethanssulfomd-
| pheny)-2-oxopyrrolidine-3-carboxydic
aold Sohioro-S-funrchensy amide

T 780 g,
TV,

MY, TAG G S = 08

:2‘?’("“3

BIS{, J = 6.4, 1H), 852 (s,
S=T T,
=188, 78, 2H)
TE7{d, d =88, 1H), 720 (s,
; THY,
887 (s, 1H), .37 (id, J =

181,87, 1H) 4.35 fdd, J=
187,81, 1R 38341, o =
8.9, 2H), 305 {5, 3H), B84~
| QHY, 245 ~ 238 (m,
M), 216106t S= 133, 7.8,
1HL

| 4. 8% min

| N
k SR +
FEEN Ty
b 3 14
i i “ s H
Y t el '\\;..»" )
ETR E .}‘é.

| {8 3-Hydrory- 1 -{B-mathyipyridin g
2-gxopyrraiidine-3-carboxglic acid 3,8
| diffuorchdneyt anids

BTG J=

201 {dd, J= 8.5, 2

730{d =85 tH)L
8.

6.4, M), 881 {3, 3

D% ¢
@ 4
3.
o
ay
e <
§
o G
i1 3

d= 8.4, 2.4, 1R}

{da, J = 15.8, 6.8, 1H}, 4.28
{dd, J= 180, 6.1, 1H), 3.87
(L d= 88, 2H). 284 - 255
{r, THE, 248 (s, 3H), 2,14
fdf J = 130, 7.5, 1H).

| Zanmin
o oEs2r |

'§: \.\,f" \N S \\
a
o GH

{8 t44-Aopivlaminopheny}-3~

hydrogy-Soxopyrrolidine-3-carbonylic
acid 3-chioro-S-flunrobenny amide

g8 fe, THYL &P =858,
1Y T C ~ T.58 {m, 4H},
TRAW J= 8& THY, 720 ¢,
M), 7.084d. F =82 1H)
GI3{s, ML 438, d=
154, 8.6, 1H) 428 idd, =
157, 58 1HL3B U=

£.8, 2H) 283~ 383 {m, 2HL

236 -2.05 {m, 2H), 2.02 (s,
34},

337 miny
{420

g 7
o Qg
P PN
P Jid
el P S
N P 2
et N
X FnORaos

SR Hpdvosd-Qamathansaulfuyt
aminophen-Saxapyrrotidine-3-
carboxyic atid Sehiora-Sducrobannd
amide

TR, d=
700 s, 1Y 8?92 1M
4.7 {dd, J= 18
A4 fdd, =187, 8.0, MY,

PR SR, T8

S84 {s, 1H}L 8

TH), 787 (s, 1 & (.
ot d=

=38, 24, 2%”53 27
8.8, 2.2, 1), ?‘\.”‘{}"s,k
= 8.8, 1H},

157, 8.7, ‘i%‘s}

387 =377 {m, EH; 29&3@
SH) 283 ~ 283 {m, ?‘%’i},
TR
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(62!
E ;‘\I
§ AN My o
I S i 3 4
A W
Sl T
f ¢ - P
NN TN
g — R
.-§-~J\ {"h \\g\ P
ST et

J-Hydrane i34 G-meattnd-1.3,4~

| oxadiavol-d-yi-phenylld-oxo-

pyrrofidine-I-carhondic acid 3-chloro~

| Befluornbansytamids

ol 2 B s B I o B i

e

o
e
$%
54

t
ol
2
g

£
-...!“""’
e, sera
B i
,an
Wy .
M,}ﬁdf)?f'w'{n'

h R
oy
59?‘%‘
[SC R
D %

G
s

o
X

wm
53
DX
< e
3 v f
By}
ﬁfv}
b
f3
u»?g
o
ot
St

3

& n

{1 3.80 min

proye

{F33-Hydrmg- i @-metndoyridin 34l
Samopyrrofidine J-carboawylic ackd 3.5
diftuerobenzyt amnide

AT

i N \
S

O HO

{E3 At TRndoM S-S
nydroxy-Soxopyrrolidhes3-cackoylic
acid Jchicrp-B-fluorohensy amide

TR =64

\‘_E Y
b
o3
(o]
£, -
#
53
%3]

85 {6d, J =90, 2.2, 1H)
B7 {dt, S=8.8, A1, 1),
7.1 {s 1H), T J =88,

3 o
ofhsd

78 {ﬁ ‘sméﬁ XY,
.>9\Gd, =187 i‘f 1Hy
435 8dd, 4 =157, 8.4, tH)y
381§ ‘”'f)a ”‘H;,B@Mn
’3%{‘\ t:}i ﬁgm §€3

-2“»-""~1"~1"~é~*"-.m

40 i |
{444

“%"3 ?-5$»
e

I-Hydraxy-2-oxa-1-{ Tproplony-iH-
indol-S-yiipyrralidine. 3-carboxylic acid
3-chiore-5-flusrobenzyd amide

a7, ‘mt 6"’@3
24, 43‘?{:& Jm
THYL 438 {dd, J= 187, &
’ih} 3E L S 88 2H),
3084, S=7.8 2H, 281 *ct
SEILE 8.7, wa\ 2. ?Mét
“‘3{! TH ML 1T J

2.3, 3L

4423 min
j458]




= 3-Hydroxy-t-{t-msthanesulfornd-1Hs

_ mmivhvyi‘z 2roxsunralidine-G-

- carboxylic acid 3-chinre-5-Juorobenzyd
- amide

ATz d=
Ld=R0,1H), T84 {d, J= 9.0,

1738 ~72

8.4, 1) TR,

THL TP A, d=81, 2.1,
TH), 788 =38, 1Ry,
25 {m, 1ML 721 4s

DHHL AN =88 1),

580 (g, J = 3.8, TH), 878 (s,
1H), 438 {dd, = 15.7, 8.8,
1H), 4.25 {dd. J= 15,7, 5.5,
1), 3.95 ~ 3.85 e, 2H),
341 {5, IHY, 285~ 257 {m

DIHL 215, SR 18 T t"

18},

&34 mibny ¢

| (480.0]

AT

SeHpdronyt-{Bamethanesutionyiaming-
pyridin-3-di-2onopyrmbidine-3-
sarboxylio suid S-chloro-8-Hucrobenzyl
amide

10.56 {3, 1H), 874 {L, J= B8, | 3

1HY, .87 (s, 1HY, 811 {od, 4
=9.0,27, 1), 7.27 (d, \;*
8.7, 1H ?2#3‘% i i

{d, d= @RI, ’@Z\&" J»
8.2, ﬁH},a:ﬁi}\& ), 438
{ad, = 188,87, O £.24
faed) S 187, 82
3.82 {rn, ZM), 3.28 (s, 3HY
AU {UG, S 138,88, EH}
? & {ad, J =143, 6.5, SH)L

P

5

8, 1) 388w

- TAZTS”

{R)-1-{-Acelyl-1 Heindoh-8-43-3-

hydroxy-2-oxopysrolidine-J-carboxyiic
acld Schioro-Sfiuncobenad amide

Lo
£
[52)
a

5, 1HD, B3 &d,
), 702 =28,
{{..,v *‘3@( ﬂ""
J ~3.0, 2.1, ’§§"§§

4 . THY, 7.21 G,

1{d, = 9.7, 1H),

T gy B
oo RN 34 ,.’:::
m@».
.’,X)Mb

£

73
“‘*f"“«éfz

Pooli S 11

:,4 3

B o s e, (0
e Eozo L ou -

o~

8

| 408 min |

4]

i 2‘}79"

4

f’*’"’(\

3

M o £ a7
O e W
- d

OHo ©

a5
)

4

F

}

4

z

A-Hydroxy-2-meo-t-{ 1 {tatrabydro-
oyran-S-yi-tH-ndasol- S ipyrratidine-
Jcarboxyin add S-chiors-5-Buaro~
bengy 4 amide

s

9.8, RTe }ts" €<*.
T S84 {0, J= ¢
??*Eci%i}fdd f=
THL A28 dd =
1), ?Qi}{dti =17
IHY 3T {aad, ‘~=’§
B3 1HLAGR~ 388 {y
247 - 233§m ‘H’) 23

134, 7.8, 14}, 848
*32

Hi,
L

v-ivét.,.’
i

(.
§57 (dd, J= 8.0, 45,

m

Py

{43 min
4888 |




24

J-Hydroxy-1-{ HendasohS-yik-Zong-
pyrraicd irss-3-carboxyic seid J-chipro~
- S-fiuorobenzd amide

’,i, SR ,«EH} 26*} 2’}?

i, ‘:Hk_ 244 {dt, =128,

LTS, 1HY

nAzsg” i 1054 (s, 1H), 876 (L, J= 6.4, | 1.873
: s H THY, 888 ~ 8.83 {m, 1H), i i
N = X N - s ~4 ponpite . 3
f/\; e 803805 (m 2. 727 |y s |
FRA SN A8, 24 1H)L 720, L
MM TH), 740 {d, J = 9.8, 1H),
S o © 880 (s, 1H), 408 {ud, J =
© 187,68, 1H), 424 {dd, J =
{Sr1-{6-Acetviaminopyridin-3i 13- f" 8;33; ! H}, 3923 Si‘
hysdroxy-2-oxopyreoliging-3-carbosylic | UM 2H3, 260 {ddﬁf{ f: Q. 1
acid 3-ohioro-E-flunrabenzyl amide 7.1, 4. 8 TH) 254 et
13,0, 7.6, 1H), 2.07 (s, 3H). :
ape . . 1055 (s, 1H), 877 (=64, | 1874
: ] ’ﬁ\?{&fﬁ THL, 866~ 8.83 {m, 1H), | min
“Y SN I R N FSE
Mg J N F=ER B, 1R T2 i, ;
F AN § H), 710 {d, J =98, i),
7l o 8.90 {5, 1H}, 438 {ad, J =
Q 157, 88, 1), 4.24 (d, J =
5 _ - i
L (R {B-Acetvaminopeidin-3pw -3~ q; 32;? 1~>Z§; tj\gz J 3? 2 o
{ hydrogp-2-oxapyratidine-3-carboxelic {H 4 o *!‘§ 5 5 ;* 2 (ot J :
acld 3-chivre-8-flusrobanzy amide 13.0.7.6. 1H), 2.08 s, 3 h}.
CAZRE o G00(s, 1L BT J=6.4, | 351 min
: | & Y1) T34, s 1R i ml 452,01
f : N TAS (s, tHL 781~ 734 (g, | U950
e L) g o g
SN p < Q o w-»\
Fd PN BTH)L 873 (s, 1H), 4.38
FM’§M dd Jd= ?53 8.7, 1H, 424
I o (dd, J= 157, 6.0, 1H), 1.82
o O {t maa 2H), 345y =
B o » 171, 8.8, 2H), 2.62 - 2.53
{SH-Formyd @ Sudinpdrostibindol | i CtHE 211 W, d =128,
Sepli-d-hpdrogy-Sroxopyrratiding3- 7. 5 1 H‘
carboxylio anid J-chiora-S-fucrobsnay
antide
- AZ8S" 1308 (s, 1H), 8 7R =64, | 34t min |
f ~n~; SOB{s, HL 791, J% |,
15, 1H), 7R (e, Jmag, | R
1.9, 18, ?:%é L d=88,
THY 7274t S = 8.8, 2.4,
ms TR (s, 1HL 71 (G d
1HL 8,74 {s_, ), 438




"ﬁ

| “A2847

ong O

3Hydroxy-1-{{-roethyl-2oxo1.2.3,4-
tetrahvdroquinoln-84i)-3-axo-

- pyrretidives S~carbomylic acid 3-ohlare-

S-fuorobesnsy anids

8.8, 2y, 32448, 3HL 2

SR 212

871 0 = 6.3, 1HY, 7.57 (g4,
=88, 2.4 1H) 784 (s,

THY, 7.30 - 7.28 {, 1H)
720 {8, (HYL 7118, J= 87,
MY, BT {5, 1H), 4.38 (0, J
=158, 8.7, 1H), 4.24 (3d, J =
15.7, 8.0, 1HL, 3834, J=

A7 4,
=78 2H), 263 - 251 {m,
J=130, T8,
THY,

367 min
HA8.8

“A285" |

R i

o H

,,4\ }"““3‘

3

| 9.00 {5, 1H), 8.74
L THY, 7834, 9= 12.8, 18,
L7AsY S

H3
E ;,,\

G J=84,

= 4.7, 44, 727 {dt,
F= 83,251%4}_?2@#9
7A0{d J= 9.1, 1H),

’}: P
wy AN
(L 5]
2 3

3

b ' 5?3{ 1M, ~;ssg<§xw~
| GHD 157, 8.7, 1H), 4.24 {dd, J
(R -Formyl2, 3-dihydeo-THHndol. ;Q;;’ t}&%: Mgiiq :?(if o
- Suyl)-3-hydroxy-2-coppyeroliding-3- LaryoBe 23‘ a?{% i \;,:_
carborylie acid 3-ahloro-S-funcebenzy 6’!6 ﬁ\s ih‘ s} 5 44 4 «; is
“R288" 4 & B i, 6 4.1 E*i} 788y, 4,198
K% }\Aq\ 3 1H), 750 (s, 1H), 745~ | min
o - ‘ el ;
, B CoL T A0 I AT (L §oea
$ § § S iop 3
A PN . 96,22 H), 720(s, 1), | 1962
¢ ?“.8{,&»%8 Hiﬁ?'B{S} ;

carbamor FA-hydroxy-Soxapyrrotdin.
12 B-diydesinduis-totrboxyists

tHY, 4088 (dd, J = 187,87
1R}, 424 (4, J = 15.8. 60,
THY, 388 (L J = 87, 2H),
381, =68, 2H). 373(s,
3R}, 311, J S 8.8, ZH),
256 (dt J= 7.8 55, 14,

S
2 f12

240{aL J =128, 7.8, 1HL
SAZRT ot O | BET0EJ =84 1H), 808 | 358 min
SR AR L T e
C WM |18 1ML 783, dese, | B
¢ 20.1HL 738G J2 88,
THL 734 {d d =308 1R
TETEL 28T, 21 1M
7.22 {s H}; 748 3297
i 1My i,
.78 {5, 2}

{S-3-Hydroxy-1-{T-methycarbamagh
mathyb-Haindob-S-d2-oxopyeroliding-
J-parboxylic acid 3-chinro-S-fiuorn-
benzyl amaide

&39{06, \_'{:'..:15-,_
425 {ﬁd, 4 ~?
3874t J=Bl
288 {m, rf%-}
128, 7.8 1H

n"f/
w.kw'
f.wm«




pre=23
%]
el

: o2 ‘%éfr;t,’}‘}*34}s,frimxy~2~o><<}mr;aiidEs}~

1@ S-dibnedroindota-t-carbogdin

j anid sthyl amida

20, 1) 2.2 -~ 723 {m, 2HY,
T30 {3, tH}, “’i{}{uvu'&"‘??”
T8 6.68 {5, 1H) 681 4 J=
:‘as *H}Ax?z{dd R Y
8.8, TH), £33 {dd, i= 158,
8.0, 1H} 388 J=8.7, 24,

378 {dd, J=88, 57, 2H},
3,38 ~ Qﬁgﬁ 4HY 25568,

JRBS, BT, 1My, 200t J =
128,78 HL 10T d=
7.4, 3HL

“AZR8" | S84, J=BT, IR TR R
{dd, S =87, 1.0, ZH)L TATd, |
J=T2 M) 744 - 7A m, | T
SHY T35 - FET {m, THY 1 a38]
FR2 -7 A4 (e tH)L 871 (s,
H) 602 ~8.83 {m, 1H)
385{td, J=88 52 3y,
3 _ ) ;swgsg 2.5, 1H), 288~
- {(S)-3-Hydraxg-2-oxa-1-pheng- 280 G, 1ML 2091t J =
- pyrrolidine-3carboxytic ackd {phanyb L aag 78 1)
- prap-2-nyd) antde ;
| X289 | §:§ o
4 4 N fida
N AL
P 4
N~ ono
O
{RPO-Hydrawy-1-{ T-methyd-
carbamoyimethy-H-indobSoddp2-axo~ !
pyrrofidine-3-carboogtic anid 3chioro-
- S-flucrabensyt amvide
AR “ o SH{ I 83 THLTAE, 38 min
: = 3&.&% DEEEE M) TE{d S m 28 4751
gy, A 5;*’* N N S DAMY, 738 - 724 {m, 20D A
N D T L T20(s, 1H), TA0 L, I ﬁ 8.
zﬁ §IM), SR8 (g, MY, b§‘ «t
ong O {88, 1 }»@m{dé = 15,7,
PETOTHL 428 {gd, »m*ﬁﬂ :
‘ L6, TH), IR ST 2HY,
- R-{U833H3-Chlors-S-fucrobenzyd | 379 dd, i". 88,87, 24y
- carbamo} 3dnpdry-Z-oxsrprrolidin. | ,:’:ES =308 (. A, '?‘ﬁf‘}f
A2 Bdihydroindote-1-carboxylic “53 {;}52@32 f’g}ﬁ .
aeigd aftnd amide | 74, 3H)
- UAZGYY {5880 dwdd THLTRD 378 mins
s G, =8, )L TR, O .

“
g
@




vl

{ER3-Hydroxy~2-oxo-t-phanyh
pyrradistine-3-carboxylic acid {8-
morgiolined-vigropy!) amide

SATLL S 5T, 1H), 768 {dt
J=8.0 1.7, 2H} 744~ T35
oy, Sy, TEZ < T AN {1,
.80 {s, 1HL 38R -A77 i,

FHY, 368 - 351 {m, 4H),
344 {de, J = 12.8, 6.8, BH),
258 - 251 (m, THY, 2.40 ~
220 {my, 8HY, 20T {m, 1HY,
1.58 {p, J= 8.8, 2H),

194
min
{348}

ARG

{S3-3-Hydroxy-2-ox0-1-phenyl-
pyrradidine-3-carboxdio acid {23
stitwpdenbaneo-1 dediain-Sogmetiinh
amde

347

in

! [369]

?Qz?‘ .

;}\;’mi i wmrboxy & &C‘C thima»
b amida

259 {-e: J=83, m; ? 70t
JQN 1 F, BHY T4 TR
{n, BH), P »3 - h{m, 3,
B8 {s, 1HL 441 {dd, J=
182,88 1H 431 {gd. J=
1Y 8, 1ML 380l =
85, 5.8, &), z?*’i 287 {m,
1), 214 a8, F= 180,77
1M}

et
{345

“A298”

Qé&%

{S3-3-Hydrmy-2-oxa-{-phenyl
m‘e oliding-Jcarboxylic acid {benzos
1. 3diokob-S-dmsihnd) amide

3.38 snn

sy
£33
Rlovey




138

{SR3-Hdraxp2-oxo-T-pharyd

- pyreolic nsmnmrmwiw acid 342~ |

pvr*s:%i;dn ~1-yipropy e id

801 {t, J= 6.1, 1H), T80 {ad,

SE8F IR 2H) TE0dd, J
=108, 83 2H)L FAT L Jd=

7.4, 1H), B8 (s, TH), 380~ |

377 {m, 2H), 332328 im.
3y 318 i, 2HLL 308

| 3HY, 253 {ddd, J= 118, 8.8,
35, 2H) 220 J= 8.1, MY,
| 207 (m, 1H), 1.95 - 1.85 {m, |
| oML 159 {p. 2= 6.8, 2H),

236 min |
1348]

(tMQ?U :

| (533 -Hydroxy-2-mio-1-phenyl
i pvrrolidine-3onrboxytie acid 4-lerts

butytbansy! amide

. AR
. it
&

O
e
75

B3
X @z

e
By

&=

3
i

> SR
-~ s il
~
LN,

E
Sans
b
£
oy .
(""’-«.5
#
w

2
L s
=
hod

5

s R

424 {d, S5 B3 TH),
3H3, 281 ~ 252 (m, 1M,

1 "‘ii}{di J= 28, 7.8, 11,

25 {s, §§"§;

86

Yo 478 min
 [a67]

“&298‘“ 3

|{SEHydroxy-Bara-Tephenyl

pyrrastidine-Qcarboxdic aoid {Tamathvi~

byl mmide

PTARL I= 00, 17, 8y,

T2, =87, 1H, T44 -

| 7.26 {m, 8H), TAS - T4 {m,

TR 858, J= 1.8, 1)

D R82 - L TO {m, 3HY, 258 -

? 54 {my, THY 2,07 {oy, 1ML
54 ~1.14 {m, a‘“&} 1.06

: '{dd JEES 423 3H), 084

(8 =116, 7.2, 3

343 min
e

"AR8G"

{S33-Hydrony-2-oxu-1-phenyl-

pveradidine-3-carboyic scid 24uore-

henxy amide

it Pl

by

{

3553‘& J i:e 1‘% ??3
@
I

‘o

4

57
f.")*
ﬁ
N
v A
"ww-
«!
o
4&3

SEEN

g
e
I Reess
i;d
,bb

i
et

o

£ $x
oo
v H ;éwm

T8, ? H_}(

o
I 28

o

e

¥

)
{52
N Eow

873 {s. 1H),
158, 6.4, 1H),
5.5, 5.9, 1H,

o &

o S S

N

P

A% {my, 2H}, 258
13.8, T4, 45, THY
=134, T THL

3

R A A
<. )
&g L

i G50 03 50 6 e £5)

oy

3.8t mn g
(30




S-oxa-1-phamd
ine-3-carbmylic acid benay
ethyt amide

B3 ‘h‘y‘c‘mx\
yy*mi

163, 0.8, 1M}, 3.75 - 3,50
{n, QH}W 3{}&}{3(« J=338,
138, 8.4, 1M}, 2.77 ~ 2.61

(o, AHY, 224w 208 (o, 1HY, |
TAS G, 4= 8.8, 2H)L 090 (L J

=68, 1My

1H) 383 {dd, J =

AZGY T - 7.88 {m, 34}, 740 | 238wy
{dd, =108, 8.3, 2H), 747 (201)
(L =7 4 1L BTV s, I (YT
A 4.08 {m, 1ML 378 {m, 2H)
PR 373~ 38:3€m .Z**}S&ng
oKD O MY, 2 283 {m, 14,
1 {.‘:ﬁ,» J =128, 8.8, 1K
{83-Hydrory-3-{morpholined- ‘
carbany M -phenyipyrolidin-2-one
- "A3GY° e 7RG =8 8, ‘H} 7 ﬁb (el | A8 min
@ }Q =00, 17, 2H) 74373,
-, 2, TR - TRy, My, TR
ASREG, THLS SQW"‘ 78 {m,
2} 348 thept SR B0 THY
3364 S 8.2, BHL A4 v,
S8, ZH,(&aﬁ-wQa{}‘
M, 22 - %QSW ).
183 4p, J =85, 2, éf,ﬂﬁ-
_ fydroxy-2-oxa-1-phard- {0d, J= 6.1, 30, 8K}
;:}vm iidine-3-oarboxylic acid (3-
i isopropoxypranyil amids
"R302" | g F £.20 oy |
‘ & E : 3reg
1 {83-3-Hydrory-2-ox0-phenyi
| pyraiidine-3oarboxytio ackd 2-
| irifucromathyibenayl amide
CAZ03Y TN =80 O, T4% - 422 wipy |
' ST o B, AT ?me“e: _ ;
3, TES - 74 {m, 3y, o0
QS {8, THY, 488 {ad, J=
782, ‘1.53.",'. H, &49 §<§<§ ,3 =




My O

5

OH O

C}m

{8 3-Hydrasy-2-omo~ T

Cerraidine-3-oarboxytic acid jsokibd

amide

£:8% {3, 1M}, 384 ~ 374 4m,
My 208 - 288 {m, ZH};
283 iddd =12 71,87
THY 218 - 208 fm, TH
175 {dp, d = 135, 8.8, 1HL
OR2 {dd =87, 3.8, 84}

138
- TAR04” T2 768 {m, 2H}, 78344, 307 min
: = T8, 1ML TAS ~ 738 ¢y, 1289
MY, T4~ 743 {m, 1M, VR
G858 {5, 1H) 408388 {m,
e THY, 389 - ATT {m, 2y,
M- O ;2.§§~25’2{§ 1H), 241 -
| QHO 207 {m, 1H), 179 im, 2H),
; , . L0 ‘:58m2H.54~
1 {S1-3-Hydrany-2-oxe~T-pheny G s
: g R 1,37 eaE N H;
| pyrralidive-3-carboxyic acid
| oychopeniy amide
A305" 7AT (L J= 84, 1H), 768 (dt, | 3.00 min
JEB0, 1.8, 2H), 7Y~ T.08 o
L{m 2HY, TR0 - A {m, iy, 0T

"B306"

| {81-3-Hydroxy-2-mxo- -1-pheny-
| pyreslicing-3-carboxylis anid {14~
| ehiorophemyjethyl] amide

SR8 S=78 1M, 7T~
{784 (m, 2H), T3~ 731 {m,
PBMY, PAT {d, =T 4, 44,

§ *H}_;b@{é J=8.2, TH),
DGR~ 4 BR (m, TR 387~
FAFE (M, HL 288 (ddd, d =

P 22,2, V1R, T8 ML AT~

P 2.37 ms H} 2RB g
11881
& ?’.Q 2.2¢ KiZ:H

8 8.0, THL 148y,

4.18 min

| ey

OnG ke

(5)-3-Hyddroxy-2-oxo-1-ghanyl-
pyrrolidine-3-carboxylic ackd buty!
- mathy amide

TER S, U= 87

(743 - T35 {m, 2 L7

ST {m, 1ML 85T e
.

&, 2F
14

1 ?‘%},

1

3,

ww

.5

H

¥
ATre g, .,S 35” 1),
45 {m, 2 B2 “H}
i3I8, ‘3%} 2?“ I
280 {m, 1R, 2.1 gm *, ¥,
152 {m, 1H, 148 - 1,38 {m,
T 123 ¢m, 2HY, 0BT im,
3K,

§ABS min
e




@'ﬁé B

(S -Hydroxy-1-phanyl-3-{piperidine-
- toarhonipyrroidineZ-ang

&),

- "AXDYT

GR{} {}
(SR 3-Hydroxy-2-oxo-1-phand-

pyrrolidine-Seoarboxyiio aoid terkbuby
amside

1H), 7.03 46, 1H), 8.7 {;_
18], 3.00 — 3.78 (5w, 24,
255 - 2.50 {m, 1H), 2.05
(ad, J =129, 87, 7.8,
1,28 {s. SH).

FAE i

277}

AR

{8 r3-Hydroxed-oxo-1-ph &f‘yi

- pyreotidine-Scarboxylic acid butyl

- amide

TRO{ J= B0, 1H), 7.88 {dt
S=80, 17, 8H), 7.44 - 7.38
{m, ZH), T.20 - 733y, 1Ry,
8585, 1H), 392 - 377 (m,

24}, 3\3\8{"& =137, 68,
2§‘§§ 257 ~ 258 {m, 1Y,
232 -20% on, 1H), 148~
1.34 (m, 2R), 1,25 {da, J =
141, 7.2, 3H), 088 & J =
7.3, 34

o

{SW3-{4-Scebdpiveraring-f-carhongl
Ihydraxy-phenvipyrrolidin2-ons

§«m &i; "Q{
§ 383 {m, 4M) G %{rw 23y
384, MY A1648 =82,

}
;
L TR, 408

THL 288 ¢dd, 212588
1HY, 219 fd J= 128, 8.0,
TH), 201 {8, 3H)

M) 372~

{230 min
| [332)




F

Oug

{&3-Hydragp-2-oxa-T-phany
pyrrotidine-3-carboxylic agid dipropy
amide

| 3 %* (=78
L3085 G, 28,
1128, 88, 1.8,
L mA2.7, 8.8, 1H) 181 {pd, =
132,
L, DY, 081 {8 =128,
| 7.4, 8H).

J3{my, THL B85S {5, '%%ﬁ}

' 3"%{‘1{5 SE 8.2, 1.8 TH),

{SM =08 88, 1H)

24} 321 -
288 {ddd, I
&

7.4, 2HL 181 ~ 138

IR RECG A

“A312e | 78448 =87 1HL 778~ 1 245 min
78S {m, 2H), T 43~ T (m, (240)
P SHY FRT =TIy MY, P
L8881, 3%‘% 39 <375 {m,
ZHY 37 ~ 305 {m, 2H),
| 2.8¢ ~2.""% gf}’s ), 207
{dddd, S =128, 8.5, 7.4, 1My,
10248 J= 7.2, 8L
{SP3-Hydroxpdana-t-phenyi~ i
pyrrofidine-Jearbosylic okt sthyl
amide
LrARtae OB S B8 1Y 2%% 454 min
; f 747734, 2HY. 7 -
. - {:.}‘.)’QE

“8314¢ 5 SR (g, J= L7, 1), 840 1.88 min
AN { B o d=481 ﬁ,‘H} BOTH, | oo
| J=6.0,1H), 768 (e, f= | 1928
N 87, 1.0, 2H). 7.85 - 7.57 {m,
2H), 743 = 7.35 {m, 2H)
720 {dad, 4= TR 448,07,
1H)L 722 -7 wgm 1),
£.62 {5, 1H), 3.87 ~3.75{m,
ZH) 344~ 330 {m, 2M), 277
{S)3-Hydry-2-oxa-1-phemd- (G J=71, 21, 244 {eny, 1R,
oyrroliding-3-carboxylic acid {2-pyridine | 230 - 1 qg frmy, 1)
Sylatily amids
"AZYE

| {8 3-Hydromy-2-{4-inopragmyd
| piperazine-T-carbonytohanyh
| pyrraldingSang

2. ayin

i332%




A3

OHG O

yfircsw»(% {d-mathyinipanding1-
vid-pharmndpyriolidinR-ona

. e
55 593
£t "vvn’

,,’L

7EY (i 4 =120,

8.1, 2H),
T AN~ 735 fm, BH), TAS -

CTVZ G, TR, B84 (1M,
461 Gm, THY, 426 {m, TH),

384 ~ 372 {m, TH}, 385im,
1My, 282 {m, 3.**_}, 2B {m,
SHE 2414, S 128,88,
HY, 182 fn, M, 198 0,
QH} {.88{d, J=8.1, X}

- JEY min
B0

«&3? }qm

FIY - 784 {m, DM, 742
T35 {ey, MY T8 T2 4m,

ML B.58 (s, 1H), 381 m, | o]
1Y 382 ¢y, TH 317 s,
3HY, 310 fr, 1H), 277 (s,
1H), 287 - 2.87 (m, THY,
3 "‘idt d= ’ﬁ"& &7, Hy
{B3-3-Hydrogy-2-oxo-1-phany 3{ ‘f - C"{}‘ {m, T, Q8T
syrroticine-3-carbntic acid lsobutyt | ¥ = 8.0 8H)
maihy anide
4318 | BOKE, S= 5 . 1), ?' - 400 min
TR {m 2R} TA3= 737, | 1359

fS} r»ymew» -one-1-phaml
pyrrolidine-3-carboylic ackd [2-4{3-
ci*s%wraphenyi tatted] amids

MY, 734~ 730 (w2 H 1,
TR 7.3 {m, 2K, 780~
T8 {m, 1H), 880 {8, 1M
385~ 377 im, 2H), 346 -
334 ém, 1H} 338 {m, 1HY
283278 im, 2H}, 2»’2?
AT {m, L 208G J
128,78, 1

A3

ayrrolidinga-3-carboxylic acid methyd
phansihyl amide

FTRE~ TH8 {my, 2R, .58
=78, 3M), T34~ T A% Em,
GH}, 6,58 {s, 1M, 388 {m,
IR, 377 {m, 1H), 388~
347 {my, 1ML 340333 {m,
THL 318 {m, 1H)L 393~
2.88 {o, 14, 2.88 {8, 3y,
280~ 2,72 {on, THY, 2,81 {m,
M) 208 {dt, U= 187, 8.8,

i

1m),

4,10 min
{3381




134

Azay

B} Hydroxy-L-omo- Tghenyt
pyrrobdine-3-carboowlic ackd chroman-
Syt amice

3

788 {dd, S =17.7, 82, 11},

773~ 7.86 {m, ZH), T.44 ~
T3 iy, 2HL TS, I

FI LML T3 -7

Y]
(

85 \{?‘

| BH)L 888 I T4 1M,
581~ 8.77 {my, TH), 875 {4,
J= A8, TH), 424 ~ 4.1 {m,

MY, 411 ~ 407 {r, 1HY,
3BT~ TV {m, IH, 300 ~

- 278 {m, MY, 2.57 {my, THY,
208 {m, 1HL

1353]

oaaRt

{Si3-Hydraxy-Zare-t-phand
pyerolidine-J-carboxyiio sl methy

Hhiophen-3yimathy amide

FIE~FHT{m, 201, 7.50 (s
M) T 40 d8d, =18, \.,ﬁﬁ
2H), 733 (s, M},? TE I
T4, 4L 888 @ ,,:JL‘:@,{_
1HY, 8.75 fm, 1H), 4.95 {m,
1HY 448 G, THY, 381 {m,
THYL 38T fn 1L 328«
30171 G, 28, 288 (s, BH
28, J= 127, 88, 1M

371 min
{3311

"A322"

D\»_Q{

~
~

BOB G, J= 8.4, 1H), 7.68
{60, J= 8.7, 1.0, 2H), 7.43 -
736 (m, BHL TAT O =74
1H}, £.89 {s, 1M, 458 - 4.13
(, TRY 389 ~ 375 U, 2H),
257 ~2.50 {m, 1H), 2.16 ~

273 iy
{78

198 ém, SMY, 168~ 1.52{m,
241

{Si-Hydemxdoxp-t-ahends

pyrrolidine-SJ-carboxyiie avid oyclobuty

amide

RR2E TRYGL =78 SHL TR 382 min
i J= 0TS0 2MY 7
{60, 3 :‘:, 3}.3,2 i 18 {3{}3}
,Jr T4, THL 861 {ny, TR,

(S R3-Hydroxy-2-oxo-T-pharnyds
pyrrofidine~-Isaarboxyiic agid
ayclopenty! maethyl amids

3- M 3 Son L
B

{m Y 388 i il
} H} 285 {3, 3H),
dd, I 128,48 1My
{m 1HL LBO Gn, 1H,
4 {m, S, 150 (m, 4H)

MI; V-.,;r'
@ﬁmwtﬁm

4




A3z

{83 Hydroxp2-oxe T-phenys
pyrrolidine-3-carboxyiio acid
cyciohaxylmethyl amide

i\.J r./,’J' ,5..» "’”‘ G.,.., o~

5“' ‘i i 2**} 7»% ? 55
L 2HY, TAS Y, S =188,
4.2, 1H), 680 {5, 18), 380~
7

H} 258 - 2.56 {m, 1H),
286 faad, J =383 3,478,
TL7 1M, 1.04 {m, BH), 144
{deid, J = 10.8, 8.2, 8.5, 1ML
1.2% - 3.08 {m, 3H), 3.83 —
878 fm, W),

(. BHY, 3.01 ~ 2.88 {m,

o7

“A32E"

{S}-3-Hydnoxy-2-axs-1-phenyl-
wyrrolidine-3-carboxylic agd 2-
mathoxybenad amide

BA5{L J=62 1N, 772 -

T8 {m, 2K, .44 - 7.35 {m,
| 2H), 725 - fw;m ),
| 896 {d. J= 7.8 1H) 688 i,

SRTA I 6?${s E
4.30{dd, J = 158, 84, 1H}
424{dd. J= “i??s.& 8, THy
388 {m, 2H), 378 {8, 3M,

| 89 (ddd, J= 127, 71, 4.3,

1HY, 212 (1, J = 128, 7.8,
1H).

I 58 min
NS GE

i TARESY

4 OH

.33 min
[2Q1

é}i.:tyi.} amida

340 {dd, S =144, 8.3, &),
2.58 - .80 {m, 1ML 307

{ddd, J= 128 85, 7.8, 1Hy,

(R S KR 8.'7_. "*:i“?}:,
1.32 {dd, J =145, 7.0, 84,

0,85 fdd, J = 6.8, 2.2, SH)

857 (s, 1H), 3,86 {dL, J = 8.9,
0.7, TH), 383~ 277 {m, 1H),

{81-3-Hydroxy-2-oxo-1-phenyt-
pyrrolidine-3~carboxydio aoid {1,2-
dimethylpropdl) amide
AT AT J= 58, 1H), 188 (e, | 353 min
S8 17 BH), TAI-TI6 | oo
(m, 2H), 7.20 - 714 {m, 1H) {28t}




"A3Z8"

| {S)-3-Hydroxy-2-0x0-1-phany~
i pyrraiidine-3-carboxylic acid 4-

methoxybenzyl amide

BATYL =83, TH), T80
=00, 1.7 2M), 744~ 7,84
(S, 723 - 748 {m, 3HG,
 5.89~8.82 {m, 2H), 88543,
CTH), 425 (dd, =148, 8.5,
C1H), .20 {dd, J = 14.8, 8.3,
1HL 387 ~ 379 {m, 21,
371 (s, 3K), 2.55 {ddd, J =

- 12.8,7.4,3.8, 1H}, 214~
208 {m, 1HL

| {S3-Hydroxy-2-0x0~1-pheny-
i pyrniidine-3carboxtic acid (2-
| propoxyethyl} amids

 TEZL S=RF LT -
788 {m, @4}, 7.43 - 7.38 {m,
MY, T8V~ T dm, 1H),
8.87 (s, 1H), 380~ 3.78 {m,
2H), 34041 J =82, 2H),
334 4{d, J=88, 2H), 3.28
{dd, J=9.7,3.8, 1H), 228 -

CTHE 214 - 2.01 {my, 1R

= 7.4, 3.

318 {m, 1K), 256~ 251 {m, |

154~ 1.45 (m, 2H), 0854, J |

A32G"

{8)-3-Hydroxy-Z-oxa-1-phenyi-
pyrrolidine~-3-carboxylic skt {3-phanyi~
propyll amids

JERT, 1.0, 2H), 744 - 7.8
{my, BHY, 728 - 723 {m, 24,
722 - 741 {m, 4H), .80 {5,
1ML, 283 - 376 {m, 2H),
348 ~3.03 {, 24, 259~
251 {m, 3H), 208 J =
12.9, 7.9, 1H), 178 idt J =
147, 7.2, 2H).

::A33,§ n

{S1-3-Hydrox-34d-phanathy
- piperazine-T-cardbonyl}-1-phenyl-
- pyreolidin-2-nna

TR (e S =87, 10, Oy,
743~ 738 (m, 2H), 729~
7,14 {m, 6HY, 5.79 (5, 1H),

| 2H), 366 {d, J= 8.4, 8.7,
LMY, 384 {m, tHY 33T O,
| tHY, 278 - 2.68 {m, OH,
2ES~2 B0 {m, THY, 287 =

LMY, 241 {an J = 125, B8,
| ML

{307 min
| {38y
| 401 (m, 1H).3TBL S= 84,

LS50 (i, MY 247 = 2227 iy




{8 13- Hydroxy~Z-oxo-t-phenyd-

oyerofiding-3-carboxylic acld {348 4-
dimethoxyphenytiethl] amide

FR2ZE J=80 1M, 22~
TH8{m, M), 744 -~ 7,38 {m.
MY, T2~ ?4{"{} T,
84 4, \.=&2 1HY ﬁﬁﬁ*ﬂ
=48, I, 8.7 {gd, d=
A 18 ‘H’z 81 {5, 1H),
.8§m$?€§ {m, 2%%} 3"5&

32 x5
i
";‘w}

8, 34}, 3.30- 330

37848
ML 287 ¢ J= 7.8, 3},

253 <2 48 {m, 1M}, 2.06 {dt
J=1R9, 7.2, THL

3 3"\;7

\38 \J§

TRIIET

| {813-Hydroxy-2-cxo-1-phenyi-
| pyrrodidine-S-carboxgdin
| rifusromsthndbensy amide

et 4-

ST S 8L L TT2
7B {m M), TA8{d S =8RG,
SHY, 744 - 787 {m, BH),
TATH S= 74, 1»; £.731{s,
1HY), 442 {dd, J = 158, 8%}

1H), 434 {dd, J= 158, 8.1,
IHY, 388~ 3.82 fm, 2H),
258 {ddd, S= 128,69, 4.7,
CTHY, 212 {dL = 129, 7.7,
1,

“A““%’i“
R ap XN

{832 Flurophenyijsiparazing-1-

carbony } I-hydroxy-t-phenyipyreolidin. |

Lone

Rl e e
P e '3233:

o b /"'-

?’%3‘ {m 28} 748 ~
{& 24y, 720823 {im,
5881 {5 1ML 43 {5
} 368 {8, 1HL 383 ~3.74

PR
e O'JN

St

351 {rom, 1H), 268

(he,m, 4H), 2,75 ~ 267 {m,

3 ’l A5 J=138, 88,

@H}‘SQS‘,“{: ‘*34 88 1

4.08 min

{304 +

| ARG

| {B)-3-Hydroxy-1-phanyl-3-{4-pyridin-3-
i yimsthylplpsrasine-1-carbonyty-
| pyrrolidinaZ-one

SR J=
(L S EER LT ) T
{dL d= 78,18 HL ?'.5{"3'-3 {d,

CTHY, 3
"‘H’z 3B2 4§, 24, 3
8.3, 1M} 288~ 280 {m, TH),
- 2.38 {s, 3H), 2.30 {m, 1H,
235 2.04 {m, THL

16, 1H), 8.48

=11, 1H), 7.88 (d, d = 1.0,
1H), 7.42 - 7.33 {m, 3R,
7.90 - 713 {ro, 1H), 7.00 (s,
1H), .70 {5, 1HL, 4.08 {,
577 {my, 8H5, 385 Gm,

AL i“"‘

A6 J=

1,88 min

L
{)}3 i




e

{S)-3-Hydroxy-1-pheneb-3 43~
rilluoromethy

hemyiipiperazine-1-

; 330{::: 1M, 3.3
327 6m 3HL 87
L 2B I
¢ ML

.\.‘.,i

{4, f = “?6 ;?*,,af?% {s,
{m, 143 383 im,
{{,Jrzaei tHY,

£.81 min

1434.0)

{S3EH-E-Ohtorocbensyhipiperazing--

carbonyil-Shydroxy-Yphenyloyrrolidin |

2-one

TOT A, ST, 1.0 2
738 {éi =G, 20, 4H)
7.35 ~ 7.30 s, 2M) 719~
711 .{m_ 1H), 8.68 {s, I,
$.03 tmy, 1H), 3.77 {m, 2H)

e

365 {m, 2HE 3584 {m, 1R

s

Tis, M, 2088 - 282 ¢m,

| AH), 238 {m, 3H), 229~

248 {m, 1H), 2
126, &9, 1H),

AR L d=

L2
3
253
2
o

,W
N
P
&
P
o5

AIIE"

carborsd E-hydroxy-1-pheny
pyrrofidin2.ong

77
R

1786 {m, 2HL T
§ {m, 2HY, 7.35
e 7.24 (s, ‘m

{s. “-*‘fk,
A8 S

=74 MY 677 s, 1, 489
{8, 2:8}, 4.34 {m, 1H), 4.08

L im, THY, 386 {m, 1R, 382
T2 im, TH),
333 ~338 {m, 1HY,
- 1ML 2834{dd, d= 128, 8.8,
- IMY 24
CTHY, 1.88 {m, 2H), 147 im,
i 2H)

284 {m 3K,
302 {m,

St S= 128,88,

438 sl |
{388

“('\q g‘s

{SP 342 Chiorohansyiidperazingt-

e
Saane

{ddd I

achonyt-3-hydro- -phenylpyrrobidin.
i i

| 7SS {dd, J w87, 1.0, 2H),
TS0, =T
 TA3{dd, S =77, 18, 11,
TAY -

A, 18, 1R,

7.36 {m, 2H), 7.34
(i, J = 7415, 1H), 7.1
28,20, 1H), 7.28
(dd, d= 7.5, 1.9, 1H), 78 8,

L FETA THY 8.7 s, 'i'ﬁ"‘s
L 404 I, 1R 378 ¢

| PH), 385 (m,
| 2H), 338 (m

% 5

143, 3;\5 (s,

v OH), 285
D5 o, TH), 247 - 227 {m,

m;znwt S=128, 88,

288 min |

414




1

@

»psgéa»

s:z’!\/f \];:{\

{S3-3-Mypdroxy-3-J-{d-mathoxybenzely
piparazine-1-carbonyl-t-phenyt-
wemredidineSong

7L ~T 84 {m T A2~

L 798 (o, MY, ?21 Q\E\i d=

§.7, 48 26}, T8 {gd Jd =
V23 1S 1HL 680~ 885 {m, |

1 2HL 568 {s, 1HL 401 {m,
THY 377 (o, M) 373 4,
3HY, 385 (m, 2HL 354 {m,
m; 340 (s, FH), 288
{m, M} .30 ¢ 4HY, 240
(@, S =128 88,14}

~ 389 |

|19

-~ T88 {m, 2HE 743 ~
.&ﬁ{m EH} 748~
%4} ?}8 gs ‘ii»é,?zi"{‘s {m,
L3 34y,
t“aﬁ{c‘ J »izi tif; Y,
36 {m, T, QO {44,
ZB8 {5, IHY, 274285 {m,

?m{m:

m

Q

Qh;

OH

{S3-Hydrogy-S-oo-1-phenyh

| pyrrolidine-3-carbioxylic anid 4-chior
| benzyl amids

L7217 13 im, 1H), 870 {s,

TH), 431 {dd, J = 18.2 &.5,
1H), 404 {dd, J=18.2 82,
1HY, 3.91 « 3.78 {m, ZH).
2,56 {dddd, J =128, 7.1, 4.4,
THY, 217 - 2.04 Or, 1)L

THE 294 4dt I =127, 8.8,
, 1M},
{S33-Hydroxy-M{4-methanesulfonyl-
pinevazine-t-carbonwi)-t-phanyt-
pyrradidin-2-ome
TR 788 (dd. =87, 1.0 BH, I i
‘ 7R J= 88, L 74000 | #
ST, 2HL AT dw TR, 0 565%
1H), 8.87 (d, J = 2.8, TH), <80 iR
3.91 ~ 388 {m, 3H), 838~ | pon
332 {m, TH) 338~ 328 {m,
- THY 24 {d, J= 2.2, 3R,
{280 -2 50 {m, ) 2 m
dg, J= 12.2, 7.8, 1H), 1.58 -
{S}-3-Hydroxy-Z-axe-1-phenyb L33 (m, B, OB (g, IR T8,
pyrralidine-3-carbaryiic acid 1~ {aMy
rmethoxymathylpropyt) amide i
“&343° o L8880 J=ol, L TR EH, | 383 min
. = PSRBT 2HL TR STEE | e
N Gn 4H), 781 - 7.28 (s, 2by, | 000




HO R
@ﬁ@ OH

{1 B8 Shydroxyp-2-anio-1-phemd-
L pyrroidine-Ocarhonyliaming 2-{3-
' Hrenyhiatindiboronio ad

HRELO
3.53 min

"A3ARY

\SE»’*~H voroxy- T Tanalinde2-ano-

L2544t rahy::iraqm*mi Bl 2R

{ g?rcs lidine-3-carboxyiic acld 3-chioeg-

Sfiuscchanzy! amide

i,

b}»mm

9

Wf;'lﬁl
o 0¥ sk .
%

P
9 55

&i ?%«i)

=83, *Hg{ 75&:« {ag,

?24{“’2 18
Tt d 4

387 min
- {448]

A4S

If :
]

Jddu o

{(R-Hydroxy-t-{ t-mathyb-2-oxo-
1,23 4-tetahydroguinoliin- 8 i-2-oxe-
pyrratidine-3-carboxylic acld 3-chloro-
Sfuwobenay amide

=N A0 |

LOMS:
Mathod: &0

A% ol TRA In HyO, B- Q1% of TRA In ACN, ficw ~
Colurin: X Bridge C8 {50x4.8 mm 3.50) + ve mode




141

Time %8
& 0%
8.0 100
3.1 100
8.5 05
1G ]
3

LO-MS method: {instrument: Agilent 1100 senes)

Colurmy Chromalith Spesd Rod RP182-504.8

Flow rater 2.4 mifmiin

Solvent A& watsr + 0.08% of HOOOH

Solvert B acetonidrile + 0.04% of HOOOH

W 220 nm

Gradient 0-2.8 min: 4% of B {o 100% of B, 2.83.3 min100% of B

55
Method: &~ 10 midd NHHOD,, B- ACN: fow ~ 1.0mifmin,
Column: X Bridge €8 {50x4.8mm.3.5u} ~ va mode

Time %E
O 05
8.8 180
8.1 100
8.5 05
106 08
HRLC

Method: A& Q1% of TES In HLO, B- 0. 1% of TFA in ACN, flow ~ 2.0mlfmin.
Column: X Bridge C8 (G046 i 3.5u) + ve mode
Ting %8B

¢ 5
8.0 T
8.1 108
2.5 5

0 5



Method: isopropanal fiow — 3.8 mifmin,

Run time: Z0min

Colunmy: Chivalpak &AD

Table
inhihition of MelaP3

ICra of compounds of the formula | according o the invention

Compound Na.

s SriRymMe

Compound No.

s SrZYMS

1!!:AI§ i

- CALET

kS :{3\ e T
T

n;%.??n

AT

“&.{33?{

}?A&H

B! ool o

i)‘&lg? g(i

AL

o

Réz{}-ﬂ

‘”&ﬁ;”

“AE.§ /W

‘ae‘A?:o

n AZ 23.‘

8 N

RO

ml ) W

 CAZY

A

: \‘SAE%H

“ATOY

3 !(AZ-S”

‘”g?: 4‘ 3§

3 Agﬁn

ki }ﬁt 4§ 22!"

&1

AT

RS

‘ RA;ZSN

B U O B ) oo W B o

"A14"

R

pg

‘h‘)&(w} 5"

(}..

TRAG

X

TAST

: “A‘!igﬁ.

&

B3 B TRAT A
A3 A RAE A
g TRAS A
R35 RBG" A

"RIE"

wl s o

CAST




143

TR

” }3&32-\

"A3B"

PRl

RET

T

ABSS

A

u-;}& 5 ﬁ:}

!‘&4% 23

s O S

IQAQER

3

TRST

A

“&38"

“A*ﬁ‘“’%‘n

“}% 5 @'”

ﬂA‘igﬁ

O w

: “:&8&.'&

n)&ﬁ 1 »

- RBR”

B 0y

TRER

ool

- “ABA

S

: WA 8;5

ABTY

RS

- "ABE

\‘;&?‘&{(

w wl O o of vl

n’&sﬁg’u

o

g W g?\g”

e

ATE"

§ AROT

AT

["AZ37

AR

i “‘AQYSSR

TARE

K » }3‘2 &{}«

| “Az50"

CATBEY

“ABY

ATET

‘S“Q‘Qﬁ é‘:k(

X?A~§ 845!

TAZBY

§UATHSY

CAZBY

TRITO

3 “ﬁgg ;7&

Rﬁ\??? n

TRZTG

ss’&}c ?En

RITS

CATTY

FR oS

»’;g,z' gﬁn




RIS
TABEE
AIEE
RET
AZEE"

REGG"

REer

RIS
USERY
“AZon”
s

Raze

wl o B e ow ow o
RIS I N et A

REBGES B A" A
TTR2GE E "A31E" B
TABG0" E "A320" A
TRIGT H "A321"
RIS A R323°
"AD3" “Asaa

| PAREY
'RAS?;\:}”

51&33 3"

CUA30E"
| R307
| AR

o 'Z}CJ{"I? :
e owl o] w0

2

Wt 10 - 1 oM = A
-0 uM=B

0
b

<5y

o

The following sxamples rslate o medicaments:

Example A Injection vials

A solution of 100g of an sclive compound of the formula | and 5g of discdium
hydrmogenphosphate in 31 of bidisiled waler & adjusted o pH 8.5 using 2 N hydrochiario
acid, steriie fllered, ransferrsd indo injection vals, lvophiiised under slerils conditions and

sealed under sterile conditions, Each insclion vial contains § mg of active compound.

Example B; Buppositories
A mivture of 20 g of an active compound of the foonula |wdlh 100 g of soya leciihin ang
1400 g of cocea butter is melled, pouwrsd inv moulds and allowsd o cool Bach

suppository contalns 20 my of active compound.



Exampls Gt Solution

A solulion s preparsd from 1 g of an active compound of the formuda | 2.38 g of NalPO,
- 2 Ho0, 28.48 g of NaHPO, - 12 H0 and 0.1 g of benzatkonium chiadde in 840 mi of
bidistilled water. The pH iz adjusted to 8.8, and the solulion s made up to 1 { and steriised
by irradiation. This solution ¢an be used in the farm of eye drops.

Example &y Sintment
500 mg of an active compound of the formula | are mixed with 88.5 g of Vassiine under

aseplic condiions.

Example B! Tablels

A mixturg of 1 kg of sclive corapound of the formula | 4 kg of laciose, 1.2 kg of polale
starch, 0.2 kg of ale and .1 kg of magnesium stearate is pressed in g conventional
mannst o give {abists in such 8 way that each tabist containg 10 myg of aclive compound,

Example & Oragaes
Tablets arg pressed analogousty to Example E and subsequently costed in a conventional
manner with & coating of sucross, potato starch, taig, ragacanth and dyse.

Example G Capsules

2 kg of active compourd of the formuda 1 are Introduced into hard gelatine capsules in a
convaniional manner in such a8 way that sach capsule contains 20 mg of the aclive
compound,

Example ¥ Ampoules

A solution of 1 kg of active compound of the formuia | in 60 1 of bidistilled water is sterfle
{iltered, wansfemred into ampoules, iyophilised under sterlle conditivns and sealed under
sterie conditions. Each ampoule containg 10 my of active compound,



R,
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£, I képleth vegyitletek

AW"N { N
w2 NN \ / TRt |

®! jelentése fenid, benxdl, maftil vagy bifemil, valumerswyl egyenként szubsaritndlatlan vagy mono~, dis,
tri-, totrg- vagy pontaszabastitudll Hal, OK KHCOA, NHSORA, SOhA ésfvagy CONH,
saubsetituenssel; & vagy (CH ) Hey,
R jelentése [ORMN LA, (CH L ve, CHIBOMY, O He,

< ¢

e ir2,
CHC=CHentl, A vagy (CH Hey,
R jstentéen OH, Ny, NH, vagy F,
R jetentéer H vagy aikil 1, 2, 3 vagy 4 C atommal,
R s RY jelontése epvitts lohet alkilén 2, 3, 4 vagy § € atommal, shel egy CHy esoport helyeit NI,
NA, D-COA, \( Cﬁz}ﬂfxf‘; NACH ) Het, CH-A, CHAO-CH A, N-SOLA vagy € s dlthat
doivagy seubsztitualt ichet A szubsetitusassel,
Het jelentése piridazinil, pirazolil, benzmidazoltl, piridi], dibenzofuran, karbazolil, indolil,

ditddmindolil, benzofurandt, dibidrobensoturmt], 2 3-dibidrobenzo-1 A-dioxinil, kromal,

viperazinil, morfidindl, rerrahidroptrant, kinedinil, jzokinolinil, foindedil, & m,‘ii’ﬂi(imﬂiﬁii,

ditddretaskinolin], tetraliidrodinolintl, wrahidreizoianol

iroxsrolil, tiaroli, srinzolil, tetrasadl, tadiared, benmotiazolil 1(3?3d&f0i§,,~ 3};nmimzi 1.3

2 Seoxadiszinan-2al,

henzodionolil, benpoxasniil, plpsridin-i-31, phrrolidin-1 -}, 1 2-oxazioan-2-i, 1
1, eonazinan-3-1 vagy hexahidrapirinidinil, valamenny! sgyenként ssubsatitoslatian vagy mono-, dis

vagy trisaubsztitualt A, OA, COQA, COA, CHO, (CHLCONH,, (CH)OORHA, (CH)LCONA,,

SOLA, NHSOWA, =0F éy'vagy Het' saubsatituenssel,

Her' jelontése piridazing, pivazoiil, pindi, piperazinl, worfolinid, plrimidivl, furil, denid, mndaroltl,

pizrolil, oxaroll, izexazolil, Hazolil, triaxolil, tetrazolll, tadiazed, pipenidine1 2, pirohdin-1-,

tetrahidropirantl, 1 2-oxazinan2-4, 1.2, 5-oxadiazinan-2-4, {3 -oxasinan-3-41 vagy

118607-903 8L EP2Ia27 631 8L



hesahidropivimiding, valamenny! sgyenként szubswtitedlatian vagy mono-, di- vagy triszubsatitadlt A

k2

Ssfvagy VA szubsetitnenssed,

oy » o
Het” jelentése piridil, pivinudinad, fRad, tendl, toidazehil, pirold, oxazohl, oxadiazoldl, troxaszolil,

siazolil, triszoll, totrazolil vagy tiadiazol,
A iclontre cuvenss vagy oldgazd alkil F-10C stonnmal, amelyben 7 H wtom hebyeit B, CF, Be, OH,
CHO, COA, CROA, OX, CONA,, CONHA defvagy CONH, is dithat,

So/vagy amedyben sgy vagy kettd nem szompzédos CH dsfvagy CHh cooport helvett €4 N dsfvagy NKT
is aliha, vagy Cye,
A jelenidse fondl, amely seabsztitudlatan vagy mono-, di-, tri-, fetra- vagy pentassubsatitadll A, Hal,

ON, O darvagy OA soubertituenssel,

A 3;55:33&\&, fonil, smely ssobszidudlatlan vagy mono-, di- vagy trissabsziingdle Hal, OH, OA seivagy

b

A seubezivioenssd,

e jelentése ciklusos atkil 3-7 C wtonuoul,

Hal jelentées ¥, Cl, Brwagy L

£

s jelentése g, 1, 2, 3 vagy 4,

\

valaming exek gydeyancrésratilog alkaloashatd o, tavinoer o sutereoizonoey Burodi, belodetve szek

E

Sloges aranyd keverdkeit,

w
i/;

N b

2. Ax b dpdaypoad szerintd v
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RENHR? i

amaelyben R és B jelensése az 1. igéaypontban megadot,
Vagy
By olvan | keplesti vegvilotek el idsdhon, amudyskben R jnleatées O,

BV képlet§ vegyifetet

i
o3 ,3;\ N
~ - ; - :
R \sf R WV
£y 5

" 4. o e
amelvben B, BT & R jelenidae uz 1. ipfreponiba wegadott,

f}x:;(\‘.a

VagY
: ‘ 3 PO T s

Y ey R osoportol mds B caoporitd alakitunk, amther O oxoportot halogénatomes sserdilink,

vagy halogéuatomet N cacportra casndliink

fq..

Svagy

£ Répletd biaist vagy anva valamely sdidvd alakitusk

4. Oyvdpyserkéseitmény, amely legaldbb egy, ax L2 tgényvpontod seeringt 1 képletd wegyiibaiat

Sxfvagy ennek gydgyrerdszetiloy alkabmerhat® sO1, tautomer vagy axtersolzonuwy formdjat, belednt-

. N =

v evek totardleges avdnyl keverdhelt, trirdmazes adott esethen hordosdanyay Ssivagy segidanveg

meliet.
5. Az 122, igdoypontok szerintd T képletd vegviilet, valumind ook gydgrsaerdyeetiloy alkalmanhudo
séia, tautomer vagy sstersotvomer formdia, beledrtve erek tetardleges ardnyvd Reverskedt, tumorsk,

fuanor ditdtelek. & nosangialiy septel prolifirativ betegaépel, hovwngiomy, probiferativ relinopétin, re-
andy zifetigyuliadds, wtorosnskiorotikus neovaszkularizdold, paeoriaziy, okoldng neovaselolanzdad,

o

avaeoporsis, dabestesy & elbizda, lnfold leukdmda, hrmfons, oudaria & prose

aiahipertrofia kereds-

sthen (rénd alkebmardsra,

& A2 S, pdnypont szeringd vegyliletek, abol 3 umor betegadg az aldbbi cvopontbol megvilasztott

pikketyes epithelium, holvag, gyomur, vise, ol & nyak, ayeliosd, méhuvak, paizamisigy, B8l mdl
agy, prosziate, Wigy-varszervt rakius, ayieokrendezer, gyomor, gége, 48, bir tumor, monoseites
teukdmiy, Hid6 sdenckarcingrog, Kisseies (3d8 kwroinoma, hesnyvibuivigy vdk, glinblasstoma, well
kecinons, skt ndelorikoy foaksimda, kedailus mielotihus toubdmdy, alot Homfatikus loukdmida, kedad-

ks lnfatikus Joukémia, Hodghin-Umftens, nom Hodghindinathma
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CAx 120 igdnypontek szevingt 1 képlett vegytiled, valaming conek gyvdgysesrdsetiley allalmachatd

§

song, temornk kezelésdhen Wity slialmardera, shod ogy 1 képlatd vegyitlet tordpidsan hatélony
onyisdedr egy vegyilettiel kombindoithan adagolink, anely 1} éés;ﬁi:mgén recoptor moduldtor, 23
androgen reoeptor modiuddtor, 1) retinoid roceptor modudator, 4) oitotowikum, 3} antiproliferativ szer,
&) prendl-protein ttanszfordz inhibiter, 7) HMG-CoAveduktds nlibitor, 83 MV pretede inhibitor, 9)

revers taasakiptie fnldbitor, valamint 10} tovibbi anglogendais inhitdtor ssoporhdl mspvilasaton.

8. Ax 1-20 igenypontok szerinti 1 képletlh vegyiilet, valamunt ennek gydgyezersszetileg alkaboachatd

sOf, tumorok kezeldschen Wricnd alkalmardsey, abol egy 1 kdplatlt vegyilet wripitsan hatékony

mennyissedt mdwterdpiaval &s vgy vegviilettel kombinacioban adagoljuk, amely 1) daxtrogen reeep-
iy medulator, 1) androgdn receptor moduddtor, 3) retinetd receptor moeduddtor, 4y aitotoxtbum, 5}
antiprediforatiy sxey, &) prenti-protein transefords intubitor, 7) HMG-Colredukide inhibitor, 5} HIV-
profeds inhiblor, 9) revers travsekiptde inhibttor, valsnint 10} tovibbi anglogendais inhibitor cso~

ponbol taegvalaszion.
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