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attached the |I|inking group X, wherein X is -Q CH2) nCH=CH( CH2) nO- or
-QCHz).. O0-; nis 1, 2o0or 3, and mis 4-8. 15 as well as
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wherein

R' and R? are independently from each other and signify lower alkoxy,

5 lower alkenyloxy, benzyloxy, hydroxy, —-OCH(CH;)OC(O)-lower alkyl or
—OCHgC(O)N(R3)(R4), with the proviso that only one of R' or R may be
hydroxy;

R*and R* are independently from each other and signify hydrogen, lower alkyl, lower
alkenyl or cycloalkyl; or

10 R! and R? form together with the carbon atom, to which they are attached the

linking group X, wherein
X is =O(CH,),CH=CH(CH,),0- or -O(CH2)mO-;
nis 1,2 or 3;and
mis 4-38.
15 as well as pharmaceutically acceptable salts of said compounds.

Compounds of the present invention can be used for the treatment of diseases where
Serum Amyloid P Component depletion has a beneficial effect, in particular in the
treatment or prevention of all forms of central and systemic amyloidosis. The most
common disorders associated with amyloidosis are Alzheimer’s disease, maturity onset
20  diabetes mellitus or amyloidosis
- as a significant cause of non-ischaemic heart failure,

- as complication of long term haemodialysis in renal failure,



- fromchronic inflammatory di sorders, - fromchronic infections - or from
certain types of cancer. 5 Furthernore, anyloidosis conprises nmany

di fferentwodiosesses such as forns of hereditary amyl oi dosiPETmPS2/1330MMON
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and can therefore be used as prodrugs.

The D-proline of formula II (parent compound) is a known compound and is
15 disclosed in EP 915 088.

Compounds of formula II have a limited bioavailability. It was therefore useful to
find derivatives of the compound of formula II to render these compounds suitable for oral

application.

A molecule with optimal structural configuration and physicochemical properties for
20 eliciting the desired therapeutic response at its target site does not necessarily possess the
best molecular form and properties for its delivery to its point of ultimate action. Usually,
only a minor fraction of doses administered reach the target area and since most agents
interact with non-target sites as well, an inefficient delivery may result in undesirable side
effects. This fact of differences in transport and in situ effect characteristics for many drug
25 moleculs is the basic reason why bioreversible chemical derivatization of drugs, i.e,
prodrug formation, is a means by which a substantial improvement in the overall efficacy

of drugs can be achieved.

Therefore, in the prodrug approach is involved

1. enhancement of bioavailability and passage through various biological barriers,
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are the follow ngs
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(R) 1-{ 6- [ @R}-438 o éb@ndq:;ydiﬁsamﬂﬁérfnwmn@ﬂmwﬁzéﬁ%ﬁﬂ) pyrrolidin-1-yl]-6-o0xo0

The object of the present invention are the novel compounds of formulae I and IA to
overcome pharmaceutically and/or pharmacokinetically based problems associated with
the parent drug molecule of formula II that would otherwise limit the clinical usefulness of

20 the drug.

Most preferred are prodrugs of formula I. Exemplarly preferred are compounds of
formula I, wherein R' and R? are identical and R'/R? are -OCH,C(O)N(R*)(R*) or lower
alkoxy and R* and R* are independently from each other hydrogen, lower alkyl, lower

alkenyl or cycloalkyl.
25 Preferred compounds, wherein R'/R? are —OCH,C(O)N(R*)(R*), are the followings:

(R)-1-[6-[(R)-2-carbamoylmethoxycarbonyl-pyrrolidin-1-yl]-6-oxo-hexanoyl] -
pyrrolidine-2-carboxylic acid carbamoylmethyl ester,
(R)-1-[6-[(R)-2-allylcarbamoylmethoxycarbonyl-pyrrolidin-1-yl]-6-oxo-hexanoyl] -
pyrrolidine-2-carboxylic acid allylcarbamoylmethyl ester,

30 (R)-1-{6-[(R)-2-(isopropylcarbamoyl-methoxycarbonyl)-pyrrolidin-1-yl]-6-oxo-
hexanoyl}-pyrrolidine-2-carboxylic acid isopropylcarbamoyl-methyl ester,
(R)-1-{6-[(R)-2-(tert-butylcarbamoyl-methoxycarbonyl)-pyrrolidin-1-yl}-6-oxo-
hexanoyl}-pyrrolidine-2-carboxylic acid tert-butylcarbamoyl-methyl ester,
(R)-1-{6-[(R)-2-(cyclopropylcarbamoyl-methoxycarbonyl)-pyrrolidin-1-yl}-6-oxo-

35 hexanoyl}-pyrrolidine-2-carboxylic acid cyclopropylcarbamoyl-methyl ester,



hexanoyl } - pyrrol i di ne-2-carboxylic acid isopropyl carbanoyl - net hyl ester,
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hexanoyl } - pyrral i di ne-2-c lic acid cycl oprIS)pyI Claé bamoyl - net hyl ester,
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et "eoB D PO R helAS, 0 Compounds. vherein i

(12R, 21R) - 14, 19-di oxa-1, 8-di aza-tricycl 0[19.3.0.0
8, 12]tetrachsmpm}nﬂﬁ,ﬂwﬁeselﬁoémeOl(@Hm)eCH =CH(CH,),,0-, are the followings:
(12R, 23R) - 14, 21-di oxa- 1, 8-di aza-tricyclo[21.3.0.0 8, 12]
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acceptabl egal ts" useful in this invention include salts derived from
netals, salts fromamno acids and salts of mneral or organic acids. 25
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Compounds, wherein X is ~O(CH;)mO- are for example the followings:

20 (12R,21R)-14,19-dioxa-1,8-diaza-tricyclo[19.3.0.0 8,12]tetracosane-2,7,13,20-tetraone,
(12R,23R)-14,21-dioxa-1,8-diaza-tricyclo[21.3.0.0 8,12} hexacosane-2,7,13,22-tetraone or
(12R,25R)-14,23-dioxa-1,8-diaza-tricyclo[23.3.0.0 8,12] octacosane-2,7,13,24-tetraone.

As used herein "pharmaceutically acceptable salts" useful in this invention include
salts derived from metals, salts from amino acids and salts of mineral or organic acids.
25 Examples of preferred metal salts are those derived from the alkali metals, for example,
lithium (Lit), sodium (Na*) and potassium (KT). Especially preferred is sodium.Other

salts are derived from amino acids such as, for example, salts with arginine or lysine.

In the formulae represented herein, when substituents are illustrated as joined to the
nucleus a solid line ( =™ ), indicates that the substituent is in the B-orientation, that is,
30 above the plane of the molecule, a broken line ( """ ), indicates that the substituent is in

the o-orientation.



l'ithium (Li+), sodium (Na+) and potassium (K+). Especially preferred is
sodium O her salts are derived fromam no acids such as, for exanple,

sal ts wi twoasgsmsdme or |ysine. In the fornul ae represent esCi@rer/ms2when
substituents are illustrated as joined to_the nucleus a solid line (-- ),
indicates that the substituent is in the'%B-orientation, that is, 30 abov
the plane of the nol ecul e, roken lipe (. """ )., indicates that the
substituent is Fhe te{fﬂgloé’-eb?lﬁﬂﬁfeg?rf Hh]?m[;\ﬁr shippdidrgnebed ceppsstamgeds -5 The
term " | owerhyakdaakbord gbapshdvingiofols idre@hublyantd ocsashadme/fal skasgilelmadthyl,
hydr ocar bon ﬁr oups havi ng 1 tto 6 atg\q 1prgft rably 1 to 4 carbon atons, for
exanpl e, ety ?'Pf%RYﬁny,P AR EEsarY Dytean, oﬁﬁ/l,e tertiary butyl and the like
By the term"cycloal kyl" is nmeant a 3-6 nenbered saturated carbocyclic

nmoi ety, e.g., By dydtropfaygyilkylCisaheabtit §16, membéregsaitisatedamacbasydicaheiriyt ¢.g6 n
particul ar t | ereof can be
producedgby&%)@&)?@&ﬂlf%g%&p%?%c sgfzg%cﬁ/{)yrc fé)g\%@l’,lﬂgggg%lgﬁﬁ'gd%%l Iry?'orrml a. |l can
be prepared by esterifying the _conpound of forpula ]I a salt thereof
with a conpound! i comppanmdas fopmpda | pgas tmé?{éaaﬂggfpr asedby BYeh KBP B,

pr e]E err ?&%’p@clé?s@ésolﬂ/jdﬂlﬁ)lz@f,Q@bﬁl@du%of ﬁ)rIInQINEIEcaﬁlbkwe,paied\wresteﬂfykr%ﬂhb : dbenzyL, .
- CH(CH3 O -l ower - 0 > R4) an and R4 are escri be
above. Int %%"t@r‘?ﬁ?%‘éﬂlf‘g%mragégﬁ% O[}J(“fl g Csof%pr%]in%dﬁgoornmpugalfnd 11l is used in
a proportion of about 1 to 3 nole equival gnts to each equival ent of the
starting conpound Il or a salt 15 thereof-R'Exdhpl es of conpounds of fornula
1l are the follow ngs: 2-chloroacetam de, N-(chloroacetyl)allylam ne,

N(chl or ggcet yl )Zﬁprgfnoia}élaq{ﬁdg@m afdm, (& QEIRG @hbihe hroRbind RBFIIWRr alkyl, lower
N- (chl oroacetyl )-cycl opr

opylam n 2-chl.or o- N, N- _ di h cetamd
2- chl or o- N, Mke ttﬁwﬁc-é%%@%rg?%séﬁ%ﬁf@lﬁw[w&ﬁﬁ&)%l)&gf‘%@d%ﬂf B#rer
2- chl or o- N- fesbbad abdveet hyl acetam de,. This reaction is carried out in a
solvent inert to the reaction. Suitable solvents include

N, N- di et hyl f or ami, de,. N. N-di net hyl acet.am de . tonitri So
forth | Exampt el e enicgh FEhon e AT IR onBRAAR T, AEFRLBb A
formula |, wirertditn 3RolanguiRderds t» dach hquietlénsof theBtarting eompyunddy or a salt

15 thereof.
Examples of compounds of formula III are the followings:

2-chloroacetamide, N-(chloroacetyl)allylamine, N(chloroacetyl)isopropylamine, N-
(chloroacetyl)-t-butyl-amine, N-(chloroacetyl)-cyclopropylamine, 2-chloro-N,N-
dimethylacetamide, 2-chloro-N,N-diethylacetamide, 2-chloro-N,N-diisopropylacetamide

20 or 2-chloro-N-t-butyl-N-methylacetamide, .

This reaction is carried out in a solvent inert to the reaction. Suitable solvents include
N,N-dimethylforamide, N,N-dimethylacetamide, acetone, acetonitrile and so forth.

Examples 1 — 9 have been prepared in this way.

The compound of formula I, wherein R' and R® are both methoxy (Example 10) may
25  be prepared by a reaction of a solution of diazomethane in diethylether with a solution of

the compound of formula II in tetrahydrofuran.

Furthermore, compounds of Examples 11 — 16 have been prepared by reactions of a
solution of a compound of formula II and Amberlite® IR120 (ion-exchange resin, useful
in catalytic applications) in conventioal manner with ethanol, propanol, butanol,

30  allylalcohol, 3-buten-1-ol and 4-penten-1-ol.



25 be prepared by a reaction of a solution of diazonethane in diethylether
with a solution of the conmpound of fornula Il in tetrahydrofuran.

Fur t her nowe,03oamspounds of Exanples 11 - 16 have been prepacadpPoyi1asencti ons
of a solution of a conpound of formula Il and Anberlite(r) 1R120

(1 on-exchange resin, useful in catalyti o applications) in conventi oal

manner w th ethanol, propanol, butanol, 3o allylalcohol, 3-buten-I-ol_and

4-penten-1-ol . %cggxmmé@gpqﬁwﬁéw prEGRB 7S et-hexvrmf %%6%&%@%’??%&@ l,
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25. " As nent2-preddearlokemarbaniikepyrectsbum dd]-6foxpdienen eyl i-perelidipg g ycarboxylic acid

phar maceutig el et LS ExadPicb PRithBLA 5 1i0BY-be used as prodrugs of the
parent conpounds of for-lr;rul g IB . whic Y .
bis(tricyclohexylphosphine)dichlororuthenium in dichloromethane. The reaction is

carried out at about 50 °C.

20 The double bond in compounds of Examples 20, 21 and 22 may then be
hydrogenated with palladium/carbon in ethylacetate in conventional manner to

compounds of Examples 23, 24 and 25.

As mentioned earlier, the compounds of formula [ and their pharmaceutically usable
addition salts may be used as prodrugs of the parent compounds of formula II, which

25  possess valuable pharmacological properties.
These compounds were investigated in accordance with the test given hereinafter.

The evidence, that the compounds of formula I may be used as prodrugs of their
parent compounds of formula II is shown in accordance with the description given

hereinafter.

30 The conversion of prodrugs to the corresponding parent compounds is due to a
hydrolytic mechanism and there is well known evidence from the literature that similar

reactions occur in vivo.



25 possess val uabl e pharnmacol ogi cal properties. These conpounds were

i nvestigated in accordance with the test given hereinafter. The evidence,
t hat the wormposisde of formula | nay be used as prodrugs ofeCiriePoz/138par ent
conmpounds of formula Il is shown in accordance with the description given
herei nafter. 30 The conversion of prodru§§ to the correspondi ng parent

conpounds is due to a hydrolytic rrfchani sm.and there is well known
evidence fromthe literature that s ctions occur in vivo. WO

03/ 051836 PCJ/.EP02/1382 -7 . Test description. Stability of the prodrugs
in bl ood aﬁggf:}ftﬁgﬁﬁ‘eé’éi’r‘gﬁ“&"ﬁ;iﬁg as’Bgf?d%qusarrpl es fromdifferent species

wer e spi ke@la‘éﬁnﬁHn@ﬂlﬂd&f&hﬁh?)le@f@ﬂﬂ&i$fe1(eﬂxﬂspe&ie§ WreGpiked aathlegumidlaan@iits groug i n
DMSO and incubated for different tinme intervals (up 5 to 60 min.) at 37 C
The reacti eMefredivgped pesenpinigen PMYQ@enpincabated fagidifferarteironintervale (up

foll owed b nt-r'ftlgfﬁq' -m : s : . was

i nredi a'(tjs el ¥0 8(2%?'?93 ed 'gﬂggé t)}(g;} \grgs S‘P%%Qggggg%tte%gqr%lﬁl%@ %Vgl?png%p%grég%\t was

det er m ned fdllowe@blyBen(Fifiegatibn d2fumdyr BPAigat 1@ Ysk Ehe eunesiatangavapfmmetiiatghpi ng

colum (X-Terra T 3.5m 10 x 2.1 mmi.d., 1o Waters) and an
anal yti cal S%F%%M(%%%try C8 3.5m 50 x 2.1 mi.d., Waters) connected
to a SClEX APl 2000 tripl equadrupol e mass spectroneter equi pped with a

turbo i onTercaycentratef attormihpangpbivdselepinmeras yd(e MS: hg ghroomograptie c aci d

d tonitrile. Th i el iLth it teri | abel | ed
hternal  sthMmA RS e PR SE 1 1T Ao MoCharam DRELTR e cha
fast gr %j' Q/Wlters?_?rgd Eﬁar?{lll)fticgpcomrﬂﬁ r(]%fmrﬁa)r)r Esho ;[rf) Ro 421 mm 1.d., Waters)

2- car boxy-pyrro in-1 6- oxo- hexanoyl |- pyrrol i di ne- 2- carboxylic acid
was - 2.1 mbnoectéfite aGIEN YR 200D0iplequdrnpakesnisasprstiomster heuippecdwith o tuber ay

I nt erface Vlv(l)rg hpc%%l')} in%é)rl lc t H}%aﬂ% ht\ﬁl?e§ VJ%PJJP‘L/J ﬁglgo%%ﬂgicgkﬁra%g%getoWilte! 'Pllléa .
reaction nmoni tor ng {NEQ@ in posp| I've nbde was used for nmass spectronetric
det ect i on. pihmttompsund wygsthkowith ftedpserdurn labsted Bucrnal sfavdpfidiwasteprizk@l an

[ Fragnent ]+, and f.or int . + t 1 TE-T(R)-

[ Fragnent | Jﬁl.le oPH' H%Célg}sﬁ?ﬁ’l atrplg %&g?‘lewgkg? %@é%&ﬁﬁg Tkgl[r%{itﬁ?neégf églho%lé o[r?v[éﬁ)si on

of the psodrughoxyusyirngidité-yliaé-axofhexartosl| mryowlidipesd-carbopdisoridtwag ~md-hmias 0 %

val ue. Test_description far mcrosome incubation . . e
The e? uen 230% wl min 'Y was passed to the furbo ion spray interface without splitting and

was nebulized using nitrogen. Multiple reaction monitoring (MRM) in positive mode was
used for mass spectrometric detection. The transitions for the parent were 341.1 [M+H]"
to 226.1 [Fragment]" and for the internal standard 349.1 [M+H]" to 234.1 [Fragment]".

20 The results were expressed as half-lifes (50 % conversion of the prodrug), using the data of

the prodrug at time-point 0 min. as 0 % value.

Test description for microsome incubation

Rat and human liver microsome incubations were conducted on-line in a CTC PAL
autosampler in order to avoid any degradation of the prodrugs during the work-up.

25 Incubation mixtures consisted of liver microsomes (rat 1.0 mg prot/mL or human 2.0 mg
prot/mL), prodrug 10uM, MgCl, (3.3 mM), and an NADPH regenerating system
consisting of glucose-6-phosphate dehydrogenase, NADPH and glucose-6-phosphate
(equivalent to 1 mM NADPH) in a total volume of 1.0 mL of potassium phosphate buffer
100 mM pH 7.4. Reactions were initiated by addition of the NADPH regenerating system

30 at37°C.Attimel, 5,9, 13,17, 21,25, and 29 min a 5 pL aliquot was directly analysed on
a HPLC-MS/MS system consisting of a HP 1100 quaternary pump with degasser and a
PE-Sciex API-2000 MS/MS spectrometer. The analytical column was a Waters Symmetry
Shield RP8 (2.1*50mm with a 3.5 uM particle size). A polarity non linear gradient from
phase A (MeOH/Ac. Form.1 % 20/80) to phase B (MeOH) was applied for a total run time



Rat and human |iver m crosone incubations were conducted on-line in a CIC
PAL autosanpler in order to avoid any degradation of the prodrugs during
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conpound (FSI’_I’I‘H_S\_A(?EI_I/ET(I mgmicrosoma protein. In vivo extrapolations;t epatic extraction

car boxy- py st {(B)ivas Lalyhilhte@- Hue-weaxporotHe] % paAD willucivhieh 2 cgaaltoXdyE.i ¢ acid. - I n
vivo metabolic clearance was predicted according to published procedures
(Houstop, J.B., Biochem 5 Pharmacol., p44,4469-1479, 1994). In brief, the
intrinsic clearance (C earance, Table g—l—g cal cul ated fromthe nmeasured
invitro half-life taking into account i ncubation volunme and m crosonal
protein used for the in vitro incubati dabletthe intrinsic clearance is

expressed in_terns of ul/min/my nicrosomal protein. For in vivo
extrapol ati ons gxhh@ldepat R meixidsagbd ON Hamah@nicRsoMs |Cakaplahnd. | Here we
report the %vAB ue which is equal tjo 1-E. 10 Resul s 11? |l e 1 Exanpl e
Rat nicrosonks Hufan ni %{losomas l@%‘Blﬂgl aéfm No. 1\3#%/ houts” " %ar ance MAB %
C earance MAB % 1 5 88| 1434 66 64720 || 3182 30 16 50|low 4
625 5 57 22 low

1 5 88 1 93 0.4

2 18 66 64 20 low

3 82 30 16 50 low

4 625 5 57 22 low

5 36 50 8 67 low

6 7 34 1 96 0.8

7 9 73 2 90 0.2

10 9 79 2 90 1.3

11 46 44 5 77 0.4

12 253 12 73 18

It is seen from table 1 that the compounds of formula I are potential prodrugs for the

parent compound II.

It has been found, that the compounds of the formula I exhibit low stability in plasma
15  where they give rise to the formation of the parent compound II. With microsomes they

show a medium to low stability with the formation of compound I1. The bioavailability was
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prodrugs o el r parent corrpou for mul . The conpounds of fornula

| as well as t h?aécomﬂamﬁﬁ%é feab mé cHﬁ?Bhﬁd@&‘me%ﬂQ! EdiPfinc IprbafeRs %fused
as nedi caments, e.qg. form of rmaceuti cal preparation

phar maceut ithei P@?@ﬁéﬁ@@ﬁ@ﬁ%oﬁaﬁn@élbdm nistered orally, e.g. in the form of
tablets, coated tablets, dragees, hard and soft gelatine capsules,

sol utions, enulrgi EOSHOHnEWTREARIIL DS well§ th@ﬂﬁ‘ﬂa@hﬁ&é’uﬁ&hl%sﬁlﬁ@ ac19@&@1‘ﬁ%hy al so
be effected rectall y e.g. _in the form of supp05| tori esBP Menteral ly,
repye

e.g. in thealisgambepsedsaeedigmenth eeiiBhe forne! phapmmgpiica heand

their phar g de&@éa re%ﬁabﬁs @awiaagﬂmsﬂe&la otalyt 8.g. ihIERMMIST tilAGREsRE Wi th
pharnaceutlca |ner I nor gani c or ani ¢ excipients for the, production

of tablets tﬂhi@atdé@’geﬁﬁilbﬂ@t apd saftggl@tése ERpEH gl?ﬁaP(dl‘@@rsafmﬁléloél&BéiHSE%“Slq_“éct thge,
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can be used as such eXC|ﬁ|en S . 0. I'ets, dragees and hard gelatlne
capsul es. Parenaiblly, egcinghefirs qfome@mmb\élloah ne capsul es are e.g. vegetable
oils, waxes, fats, sem -

The compounds of formula [ and their pharmaceutically usable acid addition salts
15 can be processed with pharmaceutically inert, inorganic or organic excipients for the
production of tablets, coated tablets, dragees and hard gelatine capsules. Lactose, corn
starch or derivatives thereof, talc, stearic acid or its salts etc can be used as such excipients

e.g. for tablets, dragées and hard gelatine capsules.

Suitable excipients for soft gelatine capsules are e.g. vegetable oils, waxes, fats, semi-

20 solid and liquid polyols etc.

Suitable excipients for the manufacture of solutions and syrups are e.g. water,

polyols, saccharose, invert sugar, glucose etc.

Suitable excipients for injection solutions are e.g. water, alcohols, polyols, glycerol,

vegetable oils etc.

25 Suitable excipients for suppositories are e.g. natural or hardened oils, waxes, fats,

semi-liquid or liquid polyols etc.

Moreover, the pharmaceutical preparations can contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still

30 other therapeutically valuable substances.



20 solid and liquid polyols etc. Suitable excipients for the manufacture of
solutions and syrups are e.g. water, polyols, saccharose, invert sugar,

gl ucose ewo.038si88@bl e exci pients for injection solutions &Ca/EPozyi13seat er,

al cohol s, polyols, glycerol, vegetable gils etc. 25 Suitable excipients
for suppositories are e.g. natural or hat®ened oils, waxes, fats,

sem-liquid or_Jiquid polyols. etc., reover, .t h har eutical . . .
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agent s, enquidehRh,in SXBGILHRIS ca&0 @@ttt d, infth@y:QE ad:18l adidinistrafion a vallyi ng
the osnotic presF re, guffers, maski’ncP; ggents or gfnti ox'gantﬁ. They can

al so cont afpsage Pf30ousdl i HOO g Ry BSEQE 0EA FPPPoUid afisiereral fgsmylad shoulgbe

03/ 051836 RBfrobRAt( didfagh theldbothgpsio fiagecagaltobalkeycdaliddiRenh@essddym t s and
will, of course, be fitted to the individual requirenents in each
particul ar cas I eneral, .in the .case of oral admnistration a.dajly
dosage Of abou&hi&q?%lﬂ%%%esgeﬁol}géﬁ%sgﬁte&}‘e Breé%%‘(?ﬂﬂoﬁwtglgﬂéfrﬁ}tmfgd?rrul al
shoul d be A@pphpRatdteare glvehaldyréh€cRtiove upper limt can al so be exceeded
when necessary. 5 The following Exanples 1 to 25 illustrate the present
invention without Iimting it. Al tenperatures are given in degrees

Cel si us. The f @hktliondngppodrughaiawen lpemparqgdr epared: Exanple 1 (R)-1-[6- [
(R) - 2- Car banoyl et hoxycar bonyl - pyrrolidin-|-yl]-6-0x0-hexanoyl]- -0
pyrrolidine-2-carboxylic acid carbanoyl @g}lﬁeag jester To a solution of 170 ny
(0.5 mol) (R -1-[6-[(R)-2-carboxy-pyrrolidin-1-yl]-6-

oxo- hexanoyl ] -pyrrolidi ne-2-carboxylic acid and 93.5 ng (1 mol

2-chl or oacéR}aﬂri[éé(ha‘czrbﬁm%il??égww*bl?‘}?é(ff?ﬂ%gﬁg%l‘ﬁi‘&é‘ﬂ""lﬁ‘?’@“%f‘( 0.1 rmmol )
sodi um jodipgaoBamheBarbbxylic holdRhibahloyBhdthylagiene. After stirring overnight
at 90 C the sol vent was )g,istilled off, the 5 residue was taken up with

di chl or onet hane. and, extr d w,t.h wa 2 % eous __sodi i bonat e
and brine. The%é’ragfghﬁbone(gﬁ?gg{g\gb\t;erfl%mg&hg& ) 6’§(ﬁﬂgbcﬁlr ik ?&Ir'fogl?% 'gﬁg'gh‘e
sol vent wasxditekarddylepyofdliding-fricabdxidacidgnd42.50g 6f merR)) 2-chlorqacepmdde in
car bany! MLAOKYEA AL I AL AU 140 mY |01 nfa QY QodIEhA0AME hnd 139 ml
-pyrrolidine-2-carboxylic acid carbanoyfnethyl ester as a l-"ﬂhé %(el | ow
foam MS m(bm('r%l)_ triggy z{xmpﬂ.@fte_[@ggr_mg overnight at 98/ C the solvent was distilled off, the

15 residue was taken up with dichloromethane and extracted with water, 2 % aqueous

sodiumbicarbonate and brine. The organic extracts were dried with sodium sulfate and the
solvent was distilled off to yield 100 mg (44 %) of (R)-1-{6-[(R)-2-
carbamoylmethoxycarbonyl-pyrrolidin-1-yl]-6-oxo-hexanoyl]-pyrrolidine-2-carboxylic
acid carbamoylmethyl ester as a light yellow foam, MS m/e (%): 455 (M+H+, 100).

20 Example 2

(R)-1-[6-[(R)-2-Allylcarbamoylmethoxycarbonyl-pyrrolidin-1-yl]-6-oxo-hexanoyl]-
pyrrolidine-2-carboxylic acid allylcarbamoylmethyl ester

To a solution of 170 mg (0.5 mmol) (R)-1-[6-[(R)-2-carboxy-pyrrolidin-1-yl]-6-
oxo-hexanoyl]-pyrrolidine-2-carboxylic acid and 134 mg (1 mmol) N-

25  (chloroacetyl)allylamine in 3 ml dimethylformamide were added 14.9 mg (0.1mmol)
sodium iodide and 139 ml (1 mmol) triethylamine. After stirring overnight at 90 °C the
solvent was distilled off, the residue was taken up with dichloromethane and extracted with
water. The organic extracts were dried with sodium sulfate and the solvent was distilled off
to yield 200 mg (75 %) of (R)-1-[6-[(R)-2-allylcarbamoylmethoxycarbonyl-pyrrolidin-1-

30 yl]-6-oxo-hexanoyl]-pyrrolidine-2-carboxylic acid allylcarbamoylmethyl ester as a yellow
oil, MS m/e (%): 535 (M+H+, 100).



20 Example 2 (R -1- [6- [ (R -2-Allyl carbanoyl met hoxycar bonyl - pyrrolidin- |
-yl ]-6-0xo0-hexanoyl] - pyrrolidine-2-carboxylic acid allylcarbanoyl net hyl
ester To wovsbsimsson of 170 ng (0.5 mmol) PCT/EP02/13827

(R -1-[6-[ (R -2-carboxy-pyrrolidin-1-yl]-6- oxo-hexanoyl ]
-pyrrolidine-2-carboxylic acid and 134 rgl¢l nmol) N 25
(chloroacetyl)allylamne in 3 m dinethylfornmam de were added 14.9 ny

(0.1 mml) sodiumiodide and 139 ml (1 Ewohpledriethyl amine. After stirring
overnight at 90 C the solvent was distilled off, the residue was taken up

with dichl Qkpﬁ%hatr)ezmdp@ptyrcapda%yme%ow@b g'lﬂ:b?fraﬁ&lﬂnll ?l]-%fé){oa(?t lsdwg(r) 8
oyle

dried with sodiumsulfate ndth so| vent istiJle

mg (75 % SExqneyl 1PY[%°1{3¥ EsarhonylicasidisRrgPRER on]re yrroiidin-l 30
yl ] - 6- oxo- hexanoyl ] - pyrroli di ne-2-carboxylic aC|d al I yl car banoyl net hyl
ester as a yel ITow sohitlon d¥B70nheg (0%) mmeBS R) NG+, (R1-Q6)arboAD 1§37cliB 8 BG1]-6-

PCT/ EP02/ 13827 A
(R -2- (Fiopr%phff%nio&ga%m r?e—%(g%/g)gé’?i %la)nhpl;? ol 1JanI)N ‘L‘é - 0X0-
hexanoyl } - ;ﬁyhlpmapwlaneomoedrmwyumé Ghrdeﬁlxlépmwﬂ@aﬁ@a*ﬁé;‘i/ Ihemg/0-lester To

a sol ution @ ol 404iith {ofal ek nflRl n;lrn&1§n{le(ﬂlﬁ)1manﬁamg>%mgmm e boye] - 6-
5 oxo- hexanoyl

rr0| car bqx |c dan N
(chl or oacettb? 50 Yeé%bff‘%?ﬁq‘ eglrﬁfﬁéh‘i rﬁ‘“g ?R/WTtgfiﬁgﬁ%rg%‘ ((k}éf‘%a geted 9 ng
(0.1 nmol ) vaathvaer. Thd iodeandektrhd® wete c(riedrwﬁd{ Jodiurh etilfyré amd the solAéritevassti rri ng
over ni ght at . 90,C.. the ven t f th Si was taken up
with di ¢hi cﬂg%ﬁ]@fl ﬁgﬁ%ylgﬁdﬁg E\ ZOPW ]hHl\ggé% lgﬂgrof}dcag?nng%zxt racts were
dried with mﬁdoxmm:bohffla{pafrrahdmt hel]sebxehetxanag} wrrdhcémr:ﬂl-@dbqﬁyhc tadyijel d 200
my (74 9N r?%i%ﬂéartﬁa@n )(l?etl?l?ll f&’sr @ML&%BI‘?@W&& (9%): 539 (M.+H+, 100).

met hoxycar bo pyrroli 6-'0x0- hexanoyl } -pyrrolidine-2- car boxylic
acid isopropyl carbanoyl - net hyI ester as a yfal |l ow solid, M5 me(%): 539
(MtH+, 100). Exanple 4 (R-1-{6- [(R - Fxample 4

(tert-Butyl carbanoyl - met hoxycar bonyl )-pyrrolidin- |I-yl] -6-o0x0- 15

hexanoyl } - qry{10{6- [@Rne- (?erGB[lf}dmylbdrﬁo;&&h«dhb}@rchrbbujrlwp&&fohdmay-ly}]Fﬁebktyl ester To

2 o heodbo Ra g R fiBe TRU R sl e bR dafREba PiEo] | o1 v -6

N-(chl oroacetyl)-t- butyl-amne in 3 m di net hyl f ormam de were added 14.9
ng (0.1 mmmol ) skdk whutiaudfdg0 mg (0.5 mmol) (R)-1-[6-[(R)-2-carboxy-pyrrolidin-1-yl]-6-

oxo-hexanoyl]-pyrrolidine-2-carboxylic acid and 149 mg (1 mmol) N-(chloroacetyl)-t-
butyl-amine in 3 ml dimethylformamide were added 14.9 mg (0.1 mmol) sodium iodide
and 139 ml (1 mmol) triethylamine. After stirring overnight at 90 °C the solvent was

20  distilled off, the residue was taken up with dichloromethane and extracted with water. The
organic extracts were dried with sodium sulfate and the solvent was distilled off to yield
205 mg (72 %) of (R)-1-{6-[(R)-2-(tert-butylcarbamoyl-methoxycarbonyl)-pyrrolidin-1-
yl]-6-oxo-hexanoyl}-pyrrolidine-2-carboxylic acid tert-butylcarbamoyl-methyl ester as a
white solid, MS m/e (%): 567 (M+H+, 100).

25 Example 5

(R)-1-{6-[(R)-2-(Cyclopropylcarbamoyl-methoxycarbonyl)-pyrrolidin-1-yl}-6-oxo-
hexanoyl}-pyrrolidine-2-carboxylic acid cyclopropylcarbamoyl-methyl ester

To a solution of 170 mg (0.5 mmol) (R)-1-[6-[(R)-2-carboxy-pyrrolidin-1-yl]-6-
oxo-hexanoyl]-pyrrolidine-2-carboxylic acid and 134 mg (1 mmol) N-(chloroacetyl)-
30 cyclopropyl-amine in 3 ml dimethylformamide were added 14.9 mg (0.1mmol) sodium
iodide and 139 ml (1 mmol) triethylamine. After stirring overnight at 90 °C the solvent was
distilled off, the residue was taken up with dichloromethane and extracted with water. The

organic extracts were dried with sodium sulfate and the solvent was distilled off to yield



and 139 m (1 mmol) triethylamne. After stirring overnight at 90 C the
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2- c?gorl o-N, r&ld("jﬁ?—tlfm aQﬁbgfélxﬁiﬂ)yl Inpy2ridivle- mcﬁﬂbbhwcfaefdrfﬁmre]dlﬁlm&ramoaiged 14. 9
nmo Lum 1 0 | odl triet am ne ter
g’?l rring ov‘é‘Ftrll’iyg‘ﬁferé‘faﬁ)l '?ﬁ\éggjg? e/“;ﬁtSﬂ @%mw Y ed of1¥ the residue was

taken up with dichl oronmethane and extracted with water. The organic
extracts were dried with sodi um sul f at e Emehpléz sol vent was distilled off
to yield 190 ng (84 0/() of

(R-1-{6- (@) \2 é- g('RO BLYieRd ICQW(J 1- 'f‘f?ettllﬂgéﬂfﬁﬁf)bﬂmﬂlyx)rohdln-l -yl]-6-oxo-hexanoyl}-

pyrrolidin- X0- hex ah Hyrohdl clarbox ylic acid
di met hyl carlb)ém?}gflmﬂ% ARy C%% diethylcag AP 6Wt’67{ 1SRE me (%: 511 (M-H+,
100).

To a solution of 170 mg (0.5 mmol) (R)-1-[6-[(R)-2-carboxy-pyrrolidin-1-yl}-6-

20 oxo-hexanoyl]-pyrrolidine-2-carboxylic acid and 137 ml (1 mmol) 2-chloro-N,N-
diethylacetamide in 3 ml dimethylformamide were added 14.9 mg (0.1 mmol) sodium
iodide and 139 ml (1 mmol) triethylamine. After stirring overnight at 90 °C the solvent was
distilled off, the residue was taken up with dichloromethane and extracted with water. The
organic extracts were dried with sodium sulfate and the solvent was distilled off to yield

25 260 mg (92 %) of (R)-1-{6-[(R)-2-(diethylcarbamoyl-methoxycarbonyl)-pyrrolidin-1-yl]-
6-oxo-hexanoyl}-pyrrolidine-2-carboxylic acid diethylcarbamoyl-methyl ester as a yellow
oil, MS m/e (%): 567 (M+H+, 100).

Example 8

(R)-1-{6-[(R)-2-(Diisopropylcarbamoyl-methoxycarbonyl)-pyrrolidin-1-yl]-6-oxo-
30 hexanoyl}-pyrrolidine-2-carboxylic acid diisopropylcarbamoyl-methyl ester

To a solution of 680 mg (2.0 mmol) (R)-1-[6-[(R)-2-carboxy-pyrrolidin-1-yl]-6-
oxo-hexanoyl]-pyrrolidine-2-carboxylic acid and 708 mg (4 mmol) 2-chloro-N,N-
diisopropylacetamide in 10 ml dimethylformamide were added 60.0 mg (0.4 mmol)



Example 7 (R)-1- {6- [ (R -2-(D ethyl carbanoyl - met hoxycar bonyl ) -pyrrolidin-
| -yl] -6-o0xo-hexanoyl}- pyrrolidine-2-carboxylic acid

di et hyl cavbasmwyissesret hyl ester To a solution of 170 ng (0. Bcmmrb)/13827
(R-1-16-[ (R -2-carboxy-pyrrolidin-1-yl]-6- 2() oxo-hexanoyl ]
-pyrrolidine-2-carboxylic acid and 137 nl3¢1 mmol) 2-chloro-N, N

di ethyl acetamde in 3 m dinethylformam de were added 14.9 ng (0.1 nmol)
sodi um i odpdiensiedided3nd AF7 (il (4mmngl) triethedanyinami fres stimingovestightrat A¢ °Gvier ni ght

at 90 C t hg,salMeRUiNRSd offi thE tds]dRE WAt faked 0 Wi i IS OWRShARKEA eXiRald Nith
di chl ororret%ane and extr %téﬁg)@Wth wat er.. The ,Oépganl c extracts were dried

wi th sodi urh’@@nneeaus sat piremd hrme: Thereanieertects wee gried withsodigm ny
E %)2 ;/0 { gf [ sg\}fatez: ancé;he Sﬁlvfm wag distillled off t(r)]yield 885 mg (7|1 %) of (R)-ll_—{d6_-[(R|)-2- |
- 2- et car banmoyl - met hoxycar ponyl,) -pyrrolidin-| - -

b hxo- hekaBUpI YIRS e BRI L S RGP ahisgplldings, ny)
ester as ayerbawlic adid diiddprogydcafdmoybhirvetliiiester, as Q)] Mdxafg(%e): 62X @®+B-+ 6- [
(R-2-(Dii SOBY opyl car banmoyl - net hoxycar bonyl ) -pyrrolidin-1-yl]-6-o0xo- 30
hexanoyl } - pyrtrol i di ne-2-carboxylic acid diisopropyl carbanoyl - met hyl ester
To a solution of 680 ng (2.0 nmol)
(R -1-[6-[(R) -2-carboxy-pyrrolidin-1-yl FX"HHP139
oxo0- hexanoyl ] - pyrrol i di ne-2-carboxylic acid and 708 ng (4 nol) -
gbcgl or o- g,(kb-ld{isi [fra%qgyd/-gag}gxﬁgﬂhﬁglibamggnl-metmmz' h%ﬂyflpg}?ﬂiﬂiidiﬁ- 1\Aﬂq-6-@gded

.0 ny 24 o 1 PCT/ E 1 7. ~13. sodi.um i odi de and 557
o bl e RS AP R A R B B T AP E e Ol Vet
was distilled off, the residue was taken up w th dichl oronet hane and
extracted with Taa $dwtopumed$§0 stdi2nb el (B) dnkt B Radcapr oxyepyriidirot ¢Alné-c
extracts j W _bir to_ NS _of f
o e é‘?g@%&%%ﬂ%}r&l% gg@ﬁg&?{%@zﬁg%m@‘g EGhMRM2-Was oISt bf'ltlyﬁﬂl
(di i sopr opynethylpeataryide i i ik fmetBfRFMmpmide venejadded 624 mg (0.4 mmol) sodium
- 6{ 0Xxo0- hexaa@mlk Ln@ywnl?l (41121%1)6%'% N"&ﬁ?‘“ﬁgg@ﬂrf‘* divkﬁt?h@m@k(/égaag b@ftgyﬂe net hyl
ester as an oil, .me : , . e -,1- - L.
(R 5. 3 orolien v G BE e soh et ey SROUBHUF O Byps Brfecnd exiragig with
-6-0x0- 1 @ hexaeaplsddipyrbialbaianean?ttoarbbieydrgeniaextdacts were dried with sodium
tert-butyl ne | carb - net : | K by 680 rpen 42,0, ol )
(R -1-[6- cﬁﬁf{l‘%_ae@?*b%@?%t ‘??Socpiytglleﬁ-%wﬂ ]%?%f}ngg (48 b3 be )-8 (1) é%te?t,
0x0- hexanoyiutylmethyédaitainmyl-metbeyssrh pind)-aiirelidind - G52 -ang - ftexaneidl-pyrrolidine-
2-chl oro- NZt-EQHBWIiZ: REid tert-butylmethylcarbamoyl-methyl ester as a solid, MS m/e (%): 595

20 (M+H+, 100).

Example 10

(R)-1-{6-[(R)-2-Methoxycarbonyl-pyrrolidin-1-yl]-6-oxo-hexanoyl}-pyrrolidine-2-
carboxylic acid methyl ester

A solution of diazomethane in diethylether (~6 mmol) was added to a solution of

25 500 mg (1.5 mmol) (R)-1-[6-[(R)-2-carboxy-pyrrolidin-1-yl}-6-oxo-hexanoyl]-
pyrrolidine-2-carboxylic acid in 10 ml tetrahydrofuran. After stirring overnight methanol
was added and the solvents were evaporated. The residue was taken up in
dichloromethane, extracted with brine and dried with sodiumsulfate. After separation from
the solvent 400 mg (72 %) (R)-1-{6-[(R)-2-methoxycarbonyl-pyrrolidin-1-yl]-6-oxo-

30 hexanoyl}-pyrrolidine-2-carboxylic acid methyl ester were obtained as a light yellow oil,
MS m/e (%): 369 (M+H+, 100).



met hyl acetam de in 10 m dinet hyl f ormam de were added 60.0 ng (0.4 mmol)
sodium iodide and 557 M (4 mmol ) triethylamne. After stirring over the
weekend awo3B/08sshe 15 sol vent was distilled off, the resipduEPoassstaken up
wi t h di chl oronet hane and extracted with 2 % aqueous sodi unbi carbonate and
brine. The organic extracts were dried w4h sodium sulfate and the sol vent
was distilled off to yield 1.02 g (85 %9 of (R-1-{6-[(R-2-(tert-

but yl net hyl car banoyl - met hoxycar bonyl ) - PW@hlﬁr11.yl]

- 6- oxo- hexanoyl } - pyrrol i di ne- 2-carboxylic acid

tert-butyl melhybganbarmd fmb g@ﬁx‘bﬁdnali 6564d-H 1Mp9rrofidine 295 20
( Mit-H+, 100)(]@‘ e (IR) %’HI\/Ethoxi/xc?a gdgyl ylrnreolldl n-

1-yl] -6- oﬁ?fbﬂ&%fﬁ‘(ﬁﬂ‘}tg’bl& f)l i d| ne- 2 carboxylic acid nethyl ester A

sol ution of diazonethane in diethylet her (-6 mol) was added to a sol ution
of 25 500 ngy @Alm&turewf }70 mg (0.5 mmol) (R)-1-[6-[(R)-2-carboxy-pyrrolidin-1-yl]-6-oxo-

(R-1-[6 Y |

byrrol i dh nég%n%gfi%%?‘%ﬂ?@a%.&ﬁ“ﬁ’l?39‘8*‘“23 ODERRROIEDin 10 ml ethanol

over ni ght mq}ﬁmﬂdatwa@ma% of A @%Mf&%ﬁ@@vaﬁww@aquﬂ@w si due
was taken g fefidudiveaRéPnE mﬂaﬁorc%ttmzﬁ@taad emrmecbmme ‘)@B?Léé[lk ed with

sodi unsul fate. Aft atl on. from S nt ,.400 72.9
(R)- 1 6- | PG oHaL IR Pe APBOTI Sy PR Heg iy id theolvent was
hexanoyl } - mmtlai bﬁtmﬁelz-laaarnhg)()s)zl%)c R 1 4611ER h3Hettesy@rbowyt-pyoblidinried | #s a
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- 6- 0X0- hexéﬁbﬁM}ibydﬂﬁlldlne 2- carboxylic aC|d ethyl ester A m xture of
170 mg (0.5 mmol) (R)-1-[6-[(R)-2-carboxy-pyrrolidin-1-yl]-6-0x0- 5
hexanoyl ] - pyrrol i di ne-2- carboxylic aci cxagfpiofe mg Anberlite(r) IR120 in 10
m ethanol were stirred at roomtenperature for 48 hours. After filtration
t he sol vent_was stilled off e |du en u lCh| ronet hane
and extr act(ghlvhét(b?‘ozGd/l@q%B&Pé’xy%agl&‘? ﬁﬁ‘m@g?']tel%ewy r}?ﬁFﬂ ’(51 ré"x?r act was
dried w th cstdixlicdtid piopybesckrt he solvent was distilled off to yield 105 ny
(53 % (R -1-{6-[(R)-2-ethoxycarbonyl-pyrrolidin-1-yl]-6 10
oxo- hexanoyl } - c d ay saali9Nte-yedl ow
oXp- ROy ¥ WM,@@{;CH m@g@ 83?““ (R)-3%69 (RS-BYartidiy Syrdfadl 191

hexanoyl]- pyrrohdme 2-carboxylic acid and 54 mg Amberlite® IR120 in 10 ml propanol

were stirred at room temperature for 48 hours. After filtration the solvent was distilled off,

the residue was taken up in dichloromethane and extracted with 2% aqueous

sodiumbicarbonate. The organic extract was dried with sodiumsulfate and the solvent was

20 distilled off to yield 65 mg (31%) (R)-1-{6-0x0-6-[(R)-2-propoxycarbonyl-pyrrolidin-1-
yl]-hexanoyl}-pyrrolidine-2-carboxylic acid propyl ester as alight yellow oil, MS m/e (%):
424 (M+, 3), 268 (100), 156 (21), 70 (69).

Example 13

(R)-1-{6-[(R)-2-Butoxycarbonyl-pyrrolidin-1-yl]-6-oxo-hexanoyl}-pyrrolidine-2-
25 carboxylic acid butyl ester

A mixture of 170 mg (0.5 mmol) (R)-1-[6-[(R)-2-carboxy-pyrrolidin-1-yl]-6-oxo-
hexanoyl]-pyrrolidine-2-carboxylic acid and 54 mg Amberlite® IR120 in 10 ml butanol
were stirred at room temperature for 48 hours. After filtration the solvent was distilled off,
the residue was taken up in dichloromethane and extracted with 2 % aqueous

30 sodiumbicarbonate. The organic extract was dried with sodiumsulfate and the solvent was
distilled off to yield 70 mg (31 %) (R)-1-{6-[(R)-2-butoxycarbonyl-pyrrolidin-1-yl]-6-
" oxo-hexanoyl}-pyrrolidine-2-carboxylic acid butyl ester as alight yellow oil, MS m/e (%):
453 (M+H+, 100).



Exanpl e 12
(R -1-{6-0Ox0-6-[ (R) - 2- propoxycar bonyl - pyrrol i di n-1-yl ] - hexanoyl } - pyrrolidin
e-2- car bwgyBosisaci d propyl ester 15 A mixture of 170 ng eOQTAEPNIHES)7
(R -1-16-[ (R -2-carboxy-pyrrolidin-1-yl]-6-0xo0-
hexanoyl ] - pyrrolidi ne-2-carboxylic acid-and 54 ng Anberlite(r) I1R120 in 10
m propanol were stirred at roomtenperature for 48 hours. After
filtration the solvent was distilled offxampléiet resi due was taken up in
di chl oronet hane and extracted wi th 2% aqueous sodi unbi car bonate. The
organi c ex 1) r L. _ 20
Orgam ¢ e tggfqt gvyg@)eﬁi All%QyéMchhgﬁ%iirHH&H 131 8- Ahdx oy iRp Y& Ol diNaS
(R -1-{6- o%é‘b@xt’](%q @b( B¥exycar bonyl - pyrrolidin-I-
yl ] - hexanoyl } - pyrrolidi ne-2-carboxylic acid propyl ester as alight yellow
?il) N{B m e (%A mixded of Vo2 g3 m@68 (REQTp:[(RBS-chbbky-pyirolidif) 1-yibeassl-e 13
R -1
(R-2- B o;g%%wﬂrar robigineat-raPRIicgrif 284 & RRTAISR 13 1280 P! albidechol o5
car boxyl i ¢ vecé shirbadtaf ro@sttempexatir fon0é hotlrsm@errfgtrét@orsthmdwnt was distilled off,
(R -1-16- [ (R re%dﬁélwg)e&xerpu%Erpambrbrﬂretx!lde a@]d%eaa@&mﬂ%]a ueous
-pyrrolidine-2-carbox ng Anberlite(r) % m
but anol \Aepéu@thw@waé& The graan B ERE M éflﬁ%wlth80‘{11‘8{]’(5§1fatAFP%FhefSP]VF‘Pta‘t"ison

t he sol ventdiaisd dffsd yieldesboahd (49 b ERY-eSbAYR)- msok;akﬁsan }lrfblﬂlirﬁmy@r enet hane
and extracted with %a eou onate e or ract

o AR e Tt e 2 R RS R B g P ST BB B h oy 70

ng (31 % @RY{UHHB-1O0R) - 2- but oxycar bonyl - pyrrolidin-1-yl]-6-
oxo0- hexanoyl } - pyrrolidi ne-2-car boxyl ic acid butyl ester as alight yellow

oil, MSme (%: 453 (MH+, 100). O%é 896 PCT/ EPO2/ 13827 - 15
Exanple 14 (R -1- {6- | (R) 2- Al I oxycarbonyl -pyrrolidin- |-yl]

- 6- 0X0- hexanoyl rrolidine-2- carboxylic acid allyl_ ester A m xture of
1.02 g (3 rifwily 6( tgl 1-Husr oy cariepdsyrisyidiol vl oke-hrrangylhpgraglidine-2-

hexanoyl | - Q)iﬂj’d}lyhéjéd’l&blzt%ﬁﬁ(}&\éfl c acid and 3 g Anberlite(r) IRL20 in 30 m
allyl al cohol were stirred at roomtenperature for 96 hours. After

1 Liratien, he Alusateots AR 9 bl DS RSB ES L Shonap

or gani ¢ extheaatoyWasyrdrlidétk- wicttbozdai agitsukdfag Ambedite@ R 20lin @hml Resiten-1-ol
were stirred at room temperature for 72 hours. After filtration the solvent was distilled off,
the residue was taken up in dichloromethane and extracted with 2 % aqueous
sodiumbicarbonate. The organic extract was dried with sodiumsulfate and the solvent was

20 distilled off to yield 490 mg (37 %) (R)-1-[6-[(R)-2-but-3-enyloxycarbonyl-pyrrolidin-1-

yl]-6-0x0-hexanoyl]-pyrrolidine-2-carboxylic acid but-3-enyl ester as alight yellow oil, MS
m/e (%): 449 (M+H+, 100).

Example 16

(R)-1-[6-[(R)-2-Pent-4-enyloxycarbonyl-pyrrolidin-1-yl]-6-oxo-hexanoyl]-pyrrolidine-2-
25 carboxylic acid pent-4-enyl ester

A mixture of 2.04 g (6 mmol) (R)-1-[6-[(R)-2-carboxy-pyrrolidin-1-yl}-6-oxo-
hexanoyl]-pyrrolidine-2-carboxylic acid and 5 g Amberlite® IR120 in 25 ml 4-penten-1-ol
were stirred at room temperature for 48 hours. After filtration the solvent was distilled off,
the residue was taken up in dichloromethane and extracted with 2 % aqueous

30 sodiumbicarbonate. The organic extract was dried with sodiumsulfate and the solvent was
distilled off to yield 1.6g (58 %) (R)-1-[6-[(R)-2-pent-4-enyloxycarbonyl-pyrrolidin-1-yl]-
6-oxo-hexanoyl]-pyrrolidine-2-carboxylic acid pent-4-enyl ester as alight yellow oil, MS
m/e (%): 477 (M+H+, 100).



distilled off to yield 620 ng (49 %

(R -1-{6-[ (R -2-all oxycarbonyl -pyrrolidin-1-yl]-6 io0

oxo- hexarwplop/omgses ol i di ne- 2-car boxylic acid allyl ester a®calEpgii3syel | ow
oil, MSme (%: 421 (MrH+, 100). Exanple 15 (R)-1- [6- |
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-pyrrolidine-2- carboxylic acid but-3-enyl ester 15 A mxture of 1.02 g (3
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off to yiel

(R -1-[6- [(Hﬂhoﬁé‘ﬁﬁcﬂbé‘ﬁwl estorcas bighyyellpyonloMSanss-(Pa)y 439 (M+H+, 100).

6- oxo- hexanoyl ] - pyrrol i di ne-2-carboxylic acid pent-4-enyl ester as alight
yellowoil, M5 me (%: 477 (MrH+, 100fxand¥le @8/ 051836 PCT/ EP02/ 13827 - 16
Exanpl e 17

R)-1-[6- - 2¢ rbon rroI 0Xx0- hexan rrolidine
52) ca£ Bo%ﬂ@é'@@?ﬁ‘ﬁ‘ﬁyﬂ% Wrn‘i’ hcﬁ eyjll)gobfﬁgj exano(yg BEr q%’aullle) Qédl pi C
aci d anhydrdadsxybO4cidy (2.5 mml) D-Pro- 5 OBzl hydrochloride and 274 m
(2.5 mmol) N-nethyl-norpholinin 10 m

A mixture of 92 mg (0.2 mmol) (R)-1-[6-[(R)-2-ethoxycarbonyl-pyrrolidin-1-yl]-6-
oxo-hexanoyl]-pyrrolidine-2-carboxylic acid benzyl ester and 30 mg 10 %
palladium/carbon in 5 ml ethylacetate was hydrogenated over night. Filtration and removal

20 of the solvent yielded 70 mg (R)-1-[6-[(R)-2-ethoxycarbonyl-pyrrolidin-1-yl]-6-oxo-
hexanoyl]-pyrrolidine-2-carboxylic acid as a light yellow oil, MS m/e (%): 369 (M+H+,
100).

Example 19

(R)-1-(6-{(R)-2-[1-(2,2-Dimethyl-propionyloxy)-ethoxycarbonyl]-pyrrolidin-1-yl}-6-oxo-
25 hexanoyl)-pyrrolidine-2-carboxylic acid 1-(2,2-dimethyl-propionyloxy)-ethyl ester

(mixture of diastereomers)

To a solution of 170 mg (0.5 mmol) (R)-1-[6-[(R)-2-carboxy-pyrrolidin-1-yl}-6-
oxo-hexanoyl]-pyrrolidine-2-carboxylic acid and 149 ml (1 mmol) diazabicycloundecan in
4 ml dimethylformamide were added 209 mg (1 mmol) 2,2-dimethyl-propionic acid (RS)-
30 1-bromo-ethyl ester and the mixture was stirred at room temperature for 3 hours. The
solvent was distilled off and the residue was taken up in water and extracted with
dichloromethane. The organic extracts were washed with 2 % aqueous sodiumbicarbonate

and buffer pH7 and dried with sodiumsulfate. Removal of the solvent and chromatography



di chl oronet hane was stirred at roomtenperature for 1 hour. Then 0.5 g
pol ymer bound primary amne (2 neqg/g) were added and stirring was

cont i nuedwbas/odisbour. After filtration 823 m (7.5 mmol ) PEHmEPOIYIS27

nmor pholin, 338 nmg (2.5 mml ) 1-hydroxybenzotriazole, 479 ng (2.5 mmol)
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(R-1-16-[ (R,-2-etho b rroI| in:1- 0X0 n rrolidine
R cat boxyhIRons A bty Bevap b oy q’wthﬂsr%mwrec@% et g
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pal | adi un da#RahR)-h.59-Riox hijtdizzar tacrcloid 8 3y4S bejastracast 16nwae-2 7y IGHA0-
Filtration pghdeenoval 20 of the solvent yielded 70 ng
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sol ution ofatj‘z(? mger@cghs VR quywe solyept exqch;hrgmmgmky opyselicagdl With- 1- y1 | - 6-
0X0- hexanoydhy Q%L Qhdetinar 2 mn@@mgl b o@qil ok 21 - 14 9o - oxh 1y STOREA-

dlazablcyclou ecan t hyl f or mam de wer dded 2Q9 1)

2, 2-di met hytrlcwfeirs?éﬁw& é%.tfarafﬁfs}&see%7&?«%&6@%%asggﬁwﬁamﬁﬂﬁfggrﬂfei?m vas
stirred at Jagmtepp@ont ure for 3 hours. The solvent was distilled off and
the residue was taken up in water and extracted with dichloronmethane. The
organlclextracts were washed with 2 % $§%D§lsodlunblcarbonate and
buffer pH7 and dried with sodiunsul f ate. val of the solvent and

chr omat ogr WO 03/ 051836 PCT/ EPO2/ 13827 - 17 on silicagel wth

et hyl acet at(gzéam)-ssﬂwle&%l%dlqza)trmyqlaﬁ{l(%o 812 thexaros-1dieneiZifyl 3,22

propi onyl oxy¥)a&tdroxycar bonyl |
-pyrrolidin-1-yl}-6-o0x0-hexanoyl)-pyrrolidine-2-

A mixture of 410 mg (0.92mmol) (R)-1-[6-[(R)-2-but-3-enyloxycarbonyl-
pyrrolidin-1-yl]-6-oxo-hexanoyl]-pyrrolidine-2-carboxylic acid but-3-enyl ester and 40 mg
20 benzylidene-bis(tricyclohexylphosphine)dichlororuthenium in 30 ml dry dichloromethane
was stirred at 50 °C overnight. Removal of the solvent and chromatography on silicagel
with ethylacetate/acetone 8/2 gave 200 mg (51 %) (12R,23R)-14,21-dioxa-1,8-diaza-
tricyclo{21.3.0.0 8,12]hexacos-17-ene-2,7,13,22-tetraone as an oil, MS m/e (%): 421
(M+H+, 100).

25 Example 22
(12R,25R)-14,23-Dioxa-1,8-diaza-tricyclo[23.3.0.0 8,12]octacos-18-ene-2,7,13,24-tetraone

A mixture of 1.20 g (2.5 mmol) (R)-1-[6-[(R)-2-pent-4-enyloxycarbonyl-pyrrolidin-
1-yl]-6-oxo-hexanoyl]-pyrrolidine-2-carboxylic acid pent-4-enyl ester and 40 mg
benzylidene-bis(tricyclohexylphosphine)dichlororuthenium in 30 ml dry dichloromethane

30 was stirred at 50 °C overnight. Removal of the solvent and chromatography on silicagel
with ethylacetate/acetone 8/2 gave 430 mg (38 %) (12R,25R)-14,23-dioxa-1,8-diaza-
tricyclo{23.3.0.0 8,12] octacos-18-ene-2,7,13,24-tetraone as an oil, MS m/e (%): 449
(M+H+, 100).



carboxylic acid 1-(2,2-dinethyl-prop ionyloxy)-ethyl ester (m xture of

di astereoners) as a colorless oil, MSsme (%: 597 (MH+, 100). 5 Exanple
20 (12RwORpa443d9- Di oxa- 1, 8-di aza-tricyclo[19.3.0.0 PCT/EP02/13827
8,12]tetracos-16-ene-2,7,13,20- tetraone A m xture of 420 ng (1 mmol) (R
-1- {6- [(R -2-alloxycarbonyl-pyrrolidid8k-yl] -6-

oxo- hexanoyl } - pyrrolidi ne-2-carboxylic acid allyl ester and 40 ng
benzylidene i0 bis(tricyclohexyl phosphi BxanapleRBBor orut heniumin 30 m dry
di chl oronet hane was stirred at 50 C overnight. Renoval of the solvent and

chromat ogr ;Pm,z@ﬁ)éi; h6.95881-1,8ididva-tBENYS [2981020 £/ PRELRBE R 27 YRYE thdddndD (28
% (12R 21R)-14,19-dioxa-1,8-diaza tricyclo [ 19.3.0.0 8,17]

totacos-16-ene 2,7, 13, 205 et 300S. 25 (14 00ny 6L |6 15 WB TS o 5 52
(12R, 23R) - 8412 ttRkex B6-dndB2,dj1a2a-ttttiomy ahd A @1 M0%alladium/carbon in 10 ml
8, 12] hexacaos- 17-ene-2,.7,.13. 22- .tetr - ] Xt ur .
(R -1-[62] (e%y}zf_e {S V_vg,s_ }é}frcliw%)r(l%tg% Pg% rx}l%%eﬁlb&ar{@o)ﬁ alﬂd%ex%fovzﬂ %Pth@oﬁgnt%émpd 255
pyrrol i di n-nig (3§ % { 2 e xdni@ydipxgyBrdtdacinierclol10 3 by Rjtetraosahe it 1 32@ny |
ester and ; vadgn %): '
is(tricycl é%éi%]eﬁlﬁgsl ﬁP}f]eg%)lg?)?h?rg?g/relj(t/r%e?ﬁﬁu(nhfﬁr?é(11)00%1 dry di chl or onet hane
was stirred at 50 C overnight. Renoval of tg‘g ZOl vent and chromat ography on
silicagel with ethylacetate/acetone 8/ B*J3R€2200 ny (51 %
(12R, 23R) - 14, 21-di oxa-1, 8-di aza- tricyclo[21.3.0.0
8, 12] hexacq32R,23Rna42]-Diha-23-dietartaiondo [@3.3an0 812 |hekB osdre-7,%4 3,222 racoleh H+,
100). 25 Exanple 22 (12R 25R)-14, 23-Di oxa-1, 8-diaza-tricyclo[23.3.0.0
8, 12] oct acos- 18 - 24t et h X 3 1L 29: 9. |
R 1] é?[ ‘R g{g)gttu?%gf; %ﬁ@@éﬁr%@%&ﬁ%@%%??%i&g d?(fxa. 1,8%ia Q&cy%ldmis.b.o
1-yl ] - 6- ox & Hakeie9i-17-69¢-2dh Be2rietrmaneang gRyng £0 Ychadlagiwrt/cybemin S &dt er and
30 " Elenzaﬂh;il?ﬁ&%e %g%}frbg%sdee_faee%égh?ﬁggutféﬁ])ﬁm@ﬂn@z?rowgh:esaiv@l:m;iiadé’cmd

ry dichloro an was_stirr . C.overn ermoval o
sol vent andM8 ?%%?bﬁ}’%ylw'é’ioi"?“iég%f‘m\?\ﬁr’tcﬁdgzﬁﬂ'(ﬁ@tlalhé?‘aa‘é’éat”&l*?e;’g’g?'gave
430 g (38 Mradde2Ra2bR) yelldwdk VSomk-(%)842H @daH+ 10®ycl o[ 23. 3. 0. 0
8, 12] oct acos- 18-ene-2, 7,13, 24-tetraone as an oil, Msnme (%: 449 (MrH+,

100). W\, 03/ 051836 PCT/ EP02/ 13827 Example 25

(12R,25R)-14,23-Dioxa-1,8-diaza-tricyclo{23.3.0.0 8,12]octacosane-2,7,13,24-tetraone

A mixture of 400 mg (0.9 mmol) (12R,25R)-14,23-dioxa-1,8-diaza-tricyclo[23.3.0.0
8,12] octacos-18-ene-2,7,13,24-tetraone and 40 mg 10 % palladium/carbon in 10 ml
ethylacetate was hydrogenated over night. Filtration and removal of the solvent yielded 245
20 mg (61%) (12R,25R)-14,23-dioxa-1,8-diaza-tricyclo[23.3.0.0 8,12]octacosane-2,7,13,24-
tetraone as a white solid, MS m/e (%): 451 (M+H+, 100).



- 18 Exanple 23 (1 2R 21 R)-14,19-Di oxa-1, 8-diaza-tricyclo [ 19.3.0.0 8, 12]
tetracosane-2,7,13,20-tetraone A m xture of 260 ng (0. 66 mMmol)

(12R, 21R)WhH3/09saé oxa- 1, 8-di aza-tricycl 0[19.3.0.0 PCT/EP02/13827
8,12]tetracos-16-ene-2,7, 13, 20-tetraone and 30 ng 10 % pal | adi um carbon in
10 M 5 ethylacetate was hydrogenated ovdP-night. Filtration and renoval of
the solvent yielded 255 ng (98 %

(12R, 21R) - 14, 19-di oxa- 1, 8-di aza-tricycl0[19.3.0.0
8,12]tetracosane-2,7,13,20- tetraone as a light yellowoil, MS me (%: 395
(MtH+, 100). Exanple 24 (12R 23R)- 1&xgmpioxa- 1, 8-di aza-tricyclo [21.3.0.0
8, 12] hexacosane-2,7,13,22-tetraone io A mxture of 150 ng (0.36 mmol)

(12R, 23R) - 14, 21l 0xgr the Bl8WatAcontfds¥ohAbehaufDetlred in the usual manner: _

8, 12] hexacos- 17-ene- 2, 7, 13, 22-t etraone and 20 ng 10 % pal | adi unf carbon in 5
m ethyl acetate was hydrogenated over night. Filtration and renoval of the
sol vent yielded 120 Ong (79 % mg/tablet

(12R, 23R) - 14, 21-di oxa- 1, 8-di aza-tricyclo[21.3.0.0

8, 12] hexacosan®suhsfanks, 22- tetraone as a light yellowoils MS nfe (%: 423
(MtH+, 100). 15 Exanmple 25

(12R, 25R) - 1pctose D oxa- 1, 8-di aza-tri cycl0[23.3.0.0 8,12] 45

oct acosane-2yrh sl3cie4-tetraone A mixture of 400 ng (0.9 nmmsl)

(12R, 25R) - 14, 23-di oxa-1, 8-di aza-tricycl 0[23.3.0.0

8, 12] oct acodicrgergsigline eltpso 4t ot r aone and 40 ny 10 % paPfadi um carbon in
10 mM et hyMgg,egsﬁltnest\g@fgtehydr ogenated over night. Filtratien and renoval of

t he solvent yielded 245 20 ng (61% )

(12R, 25RY- 14, 23- di oxa- 1, 8- di aza-tri cycl of 23. Babdetoveight o] 100

oct acosane-2,7,13,24- tetraone as a white solid, MS me (%: 451 (MtH+,
100). WD 03/051836 PCT/ EP02/ 13827 - JM)F&@I e A Tablets of the follow ng
conposition are nmanufactured in the usual manner: ng/tablet 5 Active
substance 5 Lactose 45fth§?£ﬂ"o starch 15. Mcr ocr yst aIA.i ne cel lul ose 34

Magnesi um st ear etpéulfs 0 wing composition are manufacture
mg/capsule
Active substance 10
15 Lactose 155
Corn starch 30
Talc 5
Capsule fill weight 200

The active substance, lactose and corn starch are firstly mixed in a mixer and then in
20 a comminuting machine. The mixture is returned to the mixer, the talc is added thereto

and mixed thoroughly. The mixture is filled by machine into hard gelatine capsules.



t o Tablet weight 100 Exanple B Capsules of the follow ng conposition are
manuf actured: ng/capsule Active substance 10 15 Lactose 155 Corn starch
30 Tal c wo@apssBe fill weight 200 The active substance, PattEPsr1m2U Ccorn
starch are firstly mxed in a mxer and then in 20 a comm nuting machi ne.
The mixture is returned to the mxer, thé0talc is added thereto and nixed
t horoughly. The mxture is filled by machine into hard gel ati ne capsul es.
WO 03/ 051836 PCT/ EP02/ 13827 -20 ExakpampleSuppositories of the fol | owi ng
conposition are manufactured: upp. ng/supp. Active substance 15 5

Supposi tory masupbddRried ot b fiBMhg HipsiiRAATE FARNBRSS: IS Melted in a
gl ass or steel vessel, m xed thoroughly and cooled to 45 C. Thereupon, the

finely powdered active substance is added thereto and stirred until it has
di spersed conpletely. The mixture i s poured into suppdB¥E¥®y roulds of o
suitable size, left to cool, the suppositories are then renoved fromthe
noul ds and pagkegbstdmedi vidual ly in wax paper or netal foib. Exanple D An
injection soluti.on may have the foll owi ng conposition g i s manuf act ured
in usual nRIRRENIOTY ARGt ve substance 1.0 ng 1 n HO 33.6 | acetic acid

0.5 ng Total 1300

The suppository mass is melted in a glass or steel vessel, mixed thoroughly and
cooled to 45 °C. Thereupon, the finely powdered active substance is added thereto and
stirred until it has dispersed completely. The mixture is poured into suppository moulds of

10 suitable size, left to cool, the suppositories are then removed from the moulds and packed

individually in wax paper or metal foil.
Example D

An injection solution may have the following composition and is manufactured in

usual manner:

15  Active substance 1.0 mg
1 n HCl 20.0 ul
acetic acid 0.5 mg
NaCl 8.0 mg
phenol 10.0 mg

20 1 n NaOH q.s.ad pH5

H,O q.s.ad 1 ml



NaCl 8.0 ng phenol 10.0 ng 20 1 n NaOH g.s. ad pH5 H20qg.s. ad 1 nl WO
03/ 051836 PCT/EP02/ 13827 -21 Clains 1. Conpounds of formulae 0O R2 OO0 N
NNO OweamwosB3® Rfor x OIA wherein 5 R and R2 are ipnadmrenoset|y from
each other and signify | ower al koxy, |ower al kenyl oxy, benzyl oxy, hydroxy,
-OCH(CH3) OC( O -1 ower al kyl or -OCH2C(OrRR3) (R4), with the proviso that
only one of R or R2 may be hydroxy; R3 and R4 are independently from each
ot her and signify hydrogen, |ower al kylg,l_alﬂémer i o al kenyl or cycloal kyl;
or R and R2 formtogether with the carbon atom to which they are attached
the linking group X, wherein Xis -QQCH2)"CH=CH(CH2)"O or -Q(CH2),0O; n
is 1, 2 or 3; andoifpohddofformslavvel | as pharnaceutically acceptable salts
of said conpounds. 2. A conpound of forrmula | in accordance with claiml1,
wherein R and R2 are identicah, 8 A conmpound of formula | in accordance
with claim2, wherein R/R2 ape BJoth 20 - C(ONR3)(R4) and R3 and R4
are as defined i laim1l. 4. ?‘H\a/t\i/nﬁc rdance with
claim 3, wherei J @

\
0

X 1A

wherein

N

R! and R? are independently from each other and signify lower alkoxy,
lower alkenyloxy, benzyloxy, hydroxy, -OCH(CH3)OC(O)-lower alkyl or
~OCH,C(O)N(R*)(R*), with the proviso that only one of R' or R? may be
hydroxy; |

R*and R*are independently from each other and signify hydrogen, lower alkyl, lower

10 alkenyl or cycloalkyl; or

R' and R? form together with the carbon atom, to which they are attached the

linking group X, wherein
X is =O(CH;),CH=CH(CH;),0- or —O(CH3)mO-;
nis 1,2 or 3; and
15 mis4-8.
as well as pharmaceutically acceptable salts of said compounds.

2. A compound of formula I in accordance with claim 1, wherein R' and R* are

identical.

3. A compound of formula I in accordance with claim 2, wherein R'/R* are both
20 —OCHZC(O)N(R3)(R4) and R" and R* are as defined in claim 1.

4. A compound of formula I in accordance with claim 3, wherein the compound is
(R)-1-[6-[(R)-2-carbamoylmethoxycarbonyl-pyrrolidin-1-yl]-6-oxo-hexanoyl]-
pyrrolidine-2-carboxylic acid carbamoylmethyl ester,
(R)-1-[6-[(R)-2-allylcarbamoylmethoxycarbonyl-pyrrolidin-1-yl]-6-oxo-

25 hexanoyl]-pyrrolidine-2-carboxylic acid allylcarbamoylmethyl ester,



(R-1- [6- [ (R -2-carbanoyl net hoxycar bonyl -pyrrolidin- | -yl]

- 6- oxo- hexanoyl] - pyrrolidine-2-carboxylic acid carbanoyl net hyl ester,

(R -1- [owposmsts26 al | yl car banoyl net hoxycar bonyl - pyrrol i di mcirApo}/13867 oxo- 25
hexanoyl ] - pyrrolidi ne-2-carboxylic acid allyl carbanmoyl net hyl ester, WO

03/ 051836 PCT/ EP02/ 13827 -22 (R)-1-{6-[-22-

(R)-2- (i sopropyl car banmoyl - net hoxycar bonyl ) - Ipyrrol idin-1-yl] -6-
oxo- hexanoyl } - pyr r éR)-di {eel(R)-¢d isppsoplyicerbammonl-msoxpeaybarabbpyrostidima t H]-6-

ester, (R -1- { Q)xo[hef(ﬁ')o Zpyrl(o‘h@ﬁ{e Duiybek Q@H@é@frwgﬁ%@fﬁ l?l?é’ﬂwll)ester,

pyrrolidin- I - I'] I rr0|d|ne car boxyli'c acid
tE?/t but yl car bam%yI(RPT’ét yﬁﬁé%t éqrt 8§ty%cp§aarr}oy -me oxP/carbony) p)yrrohdm 1-yl]-6-
(R) - 2- (cycl opr opyl @abbarmdyt} Im'trhﬂh)dmal—bﬂbyk))lrc[aylﬂrta{tihﬂltﬂcarﬁarﬁd))}l m&hyl ester,

gé?e?ex?n?yll} { gyE ' ?E; ql r%e[(ﬁ) E%E)pc oX opy cdf alrgoﬁ rﬁétgg{y%g%onys %?fpr% 1d1anF HYé

di net hyl car banoyl - rmbﬁmxg/myl brymydlidiney2-cabpxiilis-akidydytlop@pylcarbamoyl-methyl

oxo- hexanoyl } - pyrr% | ne- 2- carboxylic acid dinmethyl car bam)yl nmet hyl ester
to or (R-1-{6- é |ethylcarbarmyl met hoxycar bonyl ) - roI|d|n I-yI]
- 6- 0X0- hexanoyl} ;ﬂ}% Tlo{|6rHRh8 (direethpeah pmeylamptaoyyertopy a% igin-1

ester. 5. A COWPOUQQOQTexieryM)&rdhdhr{b za.embfamcaeldvmﬁqhﬂ@lcafm?oyl \Mlaﬂ{}fbleﬁeﬂ:\" 1 RZ
are both | ower al koxy. 15 6. A conpound of fornula in accordance with

claim5,'%wherein tf8 conpound is (R)-1-{6-
[ (R - 2- met hoxycar bqiyd1-fsy(Ro2+ dlemhylcaylbz]m@douﬂhdws’xatboyyl}—ppybhdihiI}iylﬁeé—oxo-

2-carboxylic acid ;ﬁEt hr}loryr O[?}}rg)rhdlr%@ jl‘rbéxﬁlc a[:l dxeth E)amo Fthél ester.

(R) - 2- et hoxycar bon 0XO0- exan I ne-2-
carboxylic acid ethyl ester or

(R) - 1- { 6- ox0- 6- %(F@coznwmddamrm%hyﬂaswda@ﬂemrhqd@ny? whessia RoR’ FrgRAthol i di n
e- 2-carboxylic aghWe | ester. 7. A compound of fornmula IAin
accordance with claim1l. 8. A corrpound of forrrul a lAin accordance with

claim?7, wherein udoff rrrula
I A in ac@ordanc® ‘%\ﬂrﬂp%‘f‘% (?(ﬁ?@)m'\%’:fne FhOY gc lﬁbéﬁ’ﬁas @erem € compoun
(12R 21R) - 14, 19- dRpN a6l (B)-dirazthokychbpallepykol8lid-16/1]-6-oxo-hexanoyl}- pyrrohdme-
8,12] tetracos-16- ?@grb%xﬁtc]agfdzrgethyl ester,
(R)-1-{6-[(R)-2-ethoxycarbonyl-pyrrolidin-1-yl}-6-oxo-hexanoyl}-pyrrolidine-2-
carboxylic acid ethyl ester or
20 (R)-1-{6-0x0-6-[(R)-2-propoxycarbonyl-pyrrolidin-1-yl]-hexanoyl}-pyrrolidine-
2-carboxylic acid propyl ester.

7. A compound of formula [A in accordance with claim 1.

8. A compound of formula IA in accordance with claim 7, wherein X is
-O(CH,),CH=CH(CH,),O- .

25 9. A compound of formula IA in accordance with claim 8, wherein the compound is
(12R,21R)-14,19-dioxa-1,8-diaza-tricyclo{19.3.0.0 8,12]tetracos-16-ene-2,7,13,20-
tetraone,

(12R,23R)-14,21-dioxa-1,8-diaza-tricyclo{21.3.0.0 8,12]hexacos-17-ene-2,7,13,22-
tetraone or

30 (12R,25R)-14,23-dioxa-1,8-diaza-tricyclo[23.3.0.0 8,12]octacos-18-ene-2,7,13,24-

tetraone.

10. A compound of formula IA in accordance with claim 7, wherein X is
"O(CHZ)mO‘



tetraone, (12R 23R)- 14, 21-dioxa-1, 8-diaza-tricyclo[21.3.0.0

8, 12] hexacos- 17-ene-2,7,13,22- tetraone or 30

(12R, 25R)Wh43/A3t8aé oxa- 1, 8-di aza-tricycl 0[23.3.0.0 PCT/EP02/13827

8, 12] oct acos- 18-ene-2, 7,13, 24- tetraone. 10. A compound of fornmula IAin
accordance with claim7, wherein Xis -@¢€H)1,,0. WD 03/051836

PCT/ EP02/ 13827 -23 11. A c?fn'pound of formula | A in accordance with claim
10, wherei n t hélchsperannd ef formuk IAun pycordance with slasmil0gwherginghe eoropeuns is
19.3.0.0 8,12] t emRIIRIAAGE2didxal 3,820azattEibyA6(12.3.0.0 8,12]tetracosane-2,7,13,20-

(12R, 23R) - 14, 21-di oxa-1, 8-di aza-tricycl0[21.3.0.0

8, 12] hexacosane- 5/7°4%, 22- 5 tetraone or

(12R, 25R) - 14, 23- (i20x28R);18; 2+ dinge-1 8t diyattac ®30(31.6.00 812}Akxacosane-2,7,13,22-
octacosape-2,7,13,24- fetraone. 12. A compound of fornmulae | and IAin
accordante with Clarm 1 for use as prodrug_ in the treatment or prevention
of all forns of CERITR)-14d-dipsa-ddidaaryicyilelddPH.0 §,b2)v8tacomanedi7ddént
contai ni ng one OfetfBLE conpounds of fornmulae | and A as clained in any
one of clainms 1 - 11 and pharmaceutically acceptable excipients. 14. A
medi canent according to claim13. for e.treatnent of djseases related to
A1 forms of cer Aapmaung pERsmulae g Of ibaserdines with o L s sceditd i n
any one of cl ai mn thetredfinérator pheeticrad i idrnef ofdbsted aad systdnit @myldidosisse of a
compound in any one of clains 1 - 11 for the manufacture of corresponding
medi camept s for,,t - - V. ' ' al |
Forms ofTcont rar® Ama LSBT Rom G R FYEAELR Bnp ChRATET ol ¥ 1 1A'k

her ei nbef or e dese¢lhimedin ang@ne of claims 1 — 11 and pharmaceutically acceptable excipients.

14. A medicament according to claim 13 for the treatment of diseases related to

all forms of central and systemic amyloidosis.
15. The use of a compound in any one of claims 1 — 11 for the treatment of diseases.

15 16. The use of a compound in any one of claims 1 — 11 for the manufacture of
corresponding medicaments for the treatment or prevention of diseases related to

all forms of central and systemic amyloidosis.

17. The invention as hereinbefore described.

X% %
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