Novel active ngf)ilﬁésgr?d its preparation The invention relates to a novel

‘active peptide and to its 5 preparation and suitable starting.materials
t'heref or. The PCT Application WO 93/23424 descri bes peptide-based active
subst ances which have interesting antineoplastic activities. A particularly
good effect is shown by the pentapeptide of Exanple 10 234 in the said
appl i cati on, Naviedhahatvée heeptdldeoandgiteorpedmara®iperr] 20 Me2Val is

N, N-di met hyl -L-valine, MeVal is N-nethyl-L-valine and Bz1 is benzyl. 25 The
peptide can, 1@1@93%991&9 116381 €oPLThaRR 1684 v BNpePEI dY GindPRbEGLDY a

sol i d-phasg met ho ?t artil n% fr.%nhgro JFne.. Thi s o] ve; 8,000l Y eld of inpure
active subst ZFER2TRFA0™r AT M8 fo@ %ﬁﬁﬁx}? 5\3Fl F1ea%ioiThSs nécessary. The
sol i d- phase nethod is, noreover, suitable only for preparing snall anmounts
of substance.Thet PREsABpligaticn ¥At 83/232h descriibpe peptpiderbesethactive
subst ance of subampheel3whinth Wave3iatdPdsting apstiakbplwsticy mctikdéthes i R
SUbeEjanf?e 'S ﬁa&tﬂibﬁléﬁiﬁ‘ o E@8LE- 1d f’%tﬁ;vﬁﬁiﬁﬁsthé pedd ﬁidb;ofemé&Eble
resi dua scoppl e : s QT i bl : :

- freeze dr 331'{|}$n\g?qarﬁe\1 gg%e%sa%y@%%%%%%htv?ﬂcla E’?‘gcggf]‘ﬁ% 13%%;1311)‘é t%}é(hgg%'stance
I s i npeded. Larger anounts of substance are necessary for testing and
launching it. A process which can be inplenented i strially is needed to
prepare the active_sup- stancen crystalline for possi bl e. 40 W have
now found a process ich af@or N)let W thout racem zation
in high pugty sQ tiat NK gibsthRnceNgan onyerted without difficulty
into a crystall i/nbI salf, e dr Off chi¥Ori &L 0050/ 44849 2 The

i nvention relates to @p:ﬁss f orQprepari ngs errlfH[err], whi ch corrprises‘
in a conpound of the forfiula I :

MeyVal-Val—-MeVal-Pro—Pro-NHBzl
20

Me,Val is N,N-dimethyl-L-valine, MeVal is N—methyl-L—-valine and
Bzl is benzyl.

25 The peptide can, according to the said PCT application, be pre-
pared by a solid-phase method startihg from proline. This gives a
- poor yield of impure active substance. Elaborate chromatographic
purification is necessary. The solid-phase method is, moreover,
- suitable only for preparing small amounts of substance. It has
30 not to date proven possible to prepare the substance of Example
234 of WO 93/23424 in crystalline form. The active substance is
in the form of a resin. This makes it difficult to remove
residual solvent completely. Costly purification steps (spray
drying, freeze drying) are necessary. Pharmaceutical processing
35 of the substance is impeded. Larger amounts of substance are
necessary for testing and launching it. A process which can be
implemented industrially is needed to prepare the active sub-
stance in crystalline form if possible.

40 We have now found a process which affords the active substance
without racemization in high purity so that the substance can be
converted without difficulty into a crystalline salt, the hydro-
chloride.
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5 - °°5°/%ﬁ$ ® || where [err] is [err] and 10 Z s a

benzyl oxycar bonyl protective group which may be substituted on the phenyl
ring; A a) elimnating the protective group Z on the Ntermnus, and in the
resul ting conmpound 15 1) di nethylating tRe free amno group on the N
“termnus, 2) Bherigiventignt helatemoty yrenaressr £r @repagriagtdeiViala¥aintiePol-
b) coupling phe-pasiNHBz0GHChpPWhith @omplesésr tll £ donipolind of thé Widrmula
proline benzykam de Xi1 25 or B a)renoving the al koxy group [err] on the C
term nus and 30 b) coupling the resulting conpound of the fornula
[err] . I X with prolin a nd |n he resulting
conpound 355 of the fornu?‘gﬁe%%% Hh lg%r?e V|ng he protective group
Z on the Ntermnus and 40 2) dinethylating the free ami no group on the N
term nus and whexerting the resulting conpound into its hydrochloride. 45
0050/ 44849 3 Process A takes place in accordance with the follow ng

reaction schege: jgré) [&ikj1 Haderr] 15 [err]
10 z is a benzyloxycarbonyl protective group which may be
substituted on the phenyl ring,

A a)eliminating the protective group %2 on the N terminus, and in
the resulting compound

15
1) dimethylating the free amino group on the N tefminus,
2) hydrolyzing the alkox& group -OR! on the C terminus and
20 b) coupling the resulting compound of the formula
IMeZVal-Val-MeVal4Pro-OH v
with proline benzylamide XII
25

or
B a)removing the alkoxy group —OR! on the C terminus and
.30 b) coupling the resulting compound of the formula
Z-vVal-vVal-MeVal-Pro-OH IX

with proline benzylamide XII, and in the resulting compound
35 of the formula

Z-Val—-Val-MeVal-Pro—Pro—-NHBzl XTI
. 1) removing the protective group Z on the N terminus and
40 :
2) dimethylating the free amino group on the N terminus

and converting the resulting compound into its hydrochloride.

45



20 [érr] 25 [erPf/f 4f The neani ngs of the substituents in the above
schene as el sewhere 35 in the description are as follows: [err]: [err] such
as methyl, ethyl, n-propyl, isopropyl, n-butyl, tert-butyl, isobutyl,

pent yl and preferably nethyl and ethyl 30 R2: tert- butyl, 2- ethylhexyl
[err]- such asPrastelsex, tek%@m%ebu@e&grdame wigb56hd 48aklowiny reaction
benzyl oxycar hegndme:whi ch i s unsubstituted or substituted on the phenyl ring:
by hal ogen, [err] oxy or nitro and in particular by [err] [err] [err]:

[err] or an ammoniumion such as [err] Bzl:benzyl Me: nethyl. 10 The
tetrapeptide ester Il is dissolved in a suitable solvent, eg. an al cohol
such as nethano? ,—evahnel Yal sepepahot, Pbatan@R! an ‘et her such agITHF

di oxane, MIBE, an ester sudh as ethyl acetate, or glacial acetic acid.

After addition of a suitablle catalyst, eg. Pd/C or Pt/C, hydrogen is passed
inat fromO to [err], prefger- 15 ably from 10 to 30 [err]. Introduction of
hydr ogen can take p eu ra herlc re re or up to 10 The
reaction rate can bg%ﬁnET §§ed'hGR; PH§P gﬁtaln anount of dga Ito
escape. After hydrogen uptgke is conplete 2-5 equival ents of fornal dehyde
are added in the formof an aqueous solution, of the gas or of para- 20

f or mal dehyde. Subsequent!|yghydrogen is passed in further under the

condi tions descril‘g?e2| gbovgIiil Theﬁ%?? |y_S§FI I’ll filtered off. IVgan be
i°q .

purified by cryst at i chl
15
Me,Val - Val - MeVal - Pro - OH . _ v
20
Y
Me,Val - Val - MeVal - Pro — 0° M@ _ VI

25 Y

Me,val - Val - MeVal — Pro — OCOR? VIiI

@\
H o

Mes,Val — val — MevVal - Pro — Pro — NHBzl x HC1 I

30

The meanings of the substituents in the above scheme as elsewhere
35 in the description are as follows:

Rl: Cj;_s-alkyl such as methyl, ethyl, n-propyl, isopropyl,
n-butyl, tert-butyl, isobutyl, pentyl and preferably methyl
and ethyl,

40

‘R2: tert-butyl, 2-ethylhexyl, C;_s—alkoxy such as methoxy, ethoxy,

isobutoxy, -
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a suitabl e sc?ORP{4484%i xture of sol vent s, 1sopropanol/nethyl tert-butyl

ether having proven suitable. Traces of the Z-tetra- 25 peptide ester Il in
'V can be renoved by extraction nethods. The ester IV is hydrolyzed in a
suitabl e solvent, eg. an alcohol such a# methanol, ethanol, isopropanol, an

ether such ag:MIBEnz¥léxychirboayd, whishiricransuhstitited arolsybasltyRiyee R or
a chlori- 30 nat edehybiaarhng sy tlalaged, 2 dichlioyDetdiapalkoayhyCeneacyl-
chlori de, chl orogg %r%i&@%ﬁd“’iﬁh@ﬁtﬁﬂmat ?;? picyptarcignd-woif haasspi t -

e o

7l
abl e base such ag_ 1, KO H T r, Gigavage can also be carried
out by aci ds. Pa?‘tlci%_{a{r :iyégﬁl&?(g)ll e2 né & tért-butyl are CF3CO2H and a

solution of® HJ in dioxane. 35 The resulting tetrapeptide acid V nust
subsequent | yMBe &BupNa, i g @in pampRiuny | koA G8CR| AS { ONE( Gadls) he

pent apepti deBkl:Beaeylni zation readily takes place in such coupling
reactions. GueRehbkhyel al. (J. Am Chem Soc. 113, 6692-3 (1991))
therefore 40 use DEP% [-err] as coupling reagent for an anal ogous coupling

with the tetrapeptjde aci.d V. PC cannat. t Qb . e
met hod '+ N IBPeCFEEAR A8 AP ERE i Jr SiglSrbRutil o BuiBLflfe HVALT, 431
phosphorus ar@ ejapbel Fusdyaeft ¥ethan arﬁt@épeﬁntg??ﬁﬁ?é’a\ﬁggt’egméﬁﬁgje' an

di sposal prolltbes. sTth a7 F8Es sdicxatryr MTHFe ahseRtafoSECRoRs | ety Aegrate,

i mpl enent at i . ghapbyl i dtetdeuptbiag Aftdwadditibncah Hewidabiledcatalyst,
particul arlyeq, PP/ EIc, fdrcjedhibopaedet Mnoatt firon ndust 50ad, praferts

t he m xed h | eg, ) | 0 '
oo e, bl RIS R of RGUCE Me ace
Ol ando, 197%"955gRENRPRTL. Pr?ﬁ?%r%n%iulps_ Phe’ &85 %%el n cd{e rotag'ﬁ%ig
with a 5 sui goiaceeaged &y 23lP¥iRg & Feftadd auepnhoh 928 H%l%‘?f%?&' er
N- et hy| nor pihyidirpgen duptakeoiex ghepheteani IS eduivapenty|ef &oxprafphvde tarey
The esters ofaddea inrthe afdrw ofnanal squésus colatien, dof autd wasnpy ofepaxd-t s
VI with bagesoitaldasydeOdutiSdueht Bl hydiogeanBeUpsSsed iar €urehetedndéd h an
acid chlorl dey, chﬂgﬁ% P flstt1bls Mhovdl AHY dabdeypl {d1ancal Tuhledd
stdes prva o%. %V g£11|1 ee Ipturli i%dsgypgfs}?sltt%\lliitzgtfgg Qé Wdr%%goggkgrf%'
' a suitable solvent or mixture of solvents, isopropanol/methyl
tert-butyl ether having proven suitable. Traces of the Z-—tetra- '

25 peptide ester II in IV can be removed by extraction methods.

The ester IV is hydrolyzed in a suitable solvent, eg. an alcohol
such as methanol, ethanol, isopropanol, an ether such as MTBE,
THF, dioxane, a hydrocarbon such as toluene, Xylene, or a chlori-
30 nated hydrocarbon such as 1,2-dichloroethane, methylene chloride,
chloroform, with and without addition of water and with a suit-
able base such as NaOH, KOH, LiOH. The ester cleavage can also be
carried out by acids. Particularly suitable when R! = tert-butyl
are CF3CO;H and a solution of HCl in dioxane.
35
The resulting tetrapeptide acid V must subsequently be coupled
with proline benzylamide XII to give the pentapeptide I. Race-
mization readily takes place in such coupling reactions.
G. Pettit et al. (J. Am. Chem. Soc. 113, 6692-3 (1991)) therefore
40 use DEPC [ (OEt);POCN] as coupling reagent for an analogous
coupling with the tetrapeptide acid V. DEPC cannot be pbought in
large amounts. The method therefore requires additional process
steps with poisonous phosphorus and cyanide reagents.

45 Cyanide—containing wastes cause disposal problems. The process is .
therefore unsuitable for industrial implementation. A peptide
coupling method which can be carried out particularly .



: 0050/44849 _
such as 2-ethyl hexanoyl chloride, ethyl chloroformate, methyl chlorofornmate

qnd i sobutyl chl orof ormate. The mi xed anhydrides are very prone to
racem zation (see, for exanple, J. Miehofer 15 in The Peptides Vol une 1,

- Academ ¢ Press, O lando, 1979, pages, 276 et seq Surprisin

then possi bl EtFaigkikarvyardlys PRchRS dé‘dé’ﬁtﬂflﬁlb§°%4'% Qﬁg?ér?‘ﬂé"qugtdﬁod
conpl etel y wmnehbod ¢semifoat PEATPLS, Rbr Medenhefer g’emd‘heegeptsd%r g ned
with the m xedlsandyitiiiedd spr Bpelegy [ Maludeabd FRdademdyl Présoy iQkelanide,cdf?? ast

t cigrgggnE Ily8 iég Sf@d.imul trﬁlé NoraiBeNehboscEd \albem@a&epﬂotc%ﬂﬁdl @bth a
i
terms of sé ec IVI aalns " gl daI%%1'6’11':9°M'J(¥a%%"3E g&c}}%lyg%rﬁ'%tg%,ﬂaﬁﬁ% Ea:telrg

Prepar ati on YroehHRY drflﬂ%y%ﬁh eg‘ﬁgwgﬂb%ee’ uer’ftsog EII

proline benz?ltblﬁ-ﬂélfa?e f@alvlll-eﬂhﬁu%s%ﬂrﬁ‘ Pémthzof?ﬁnﬂl% VeFRP PhSQ "ﬁl tabl e
sol vent suchcesveirtedntirddv®y ThiEo the ralds Nét Witk rkasss shrHeas NaoH, -

di met hyl f or neolgeLibm. pic@odbopn@s Vi naeheraytediwietiXlan atifischlonide

possi bl e t1¢ ¥§eo zsea tgabzleetﬁal hixdh %n%ﬂdeoa@ouw fortulbherbi padiates, the

met hyl sul fonate I

necossary toB $§a1aPf dRRhAEl o £ 95 5d BoeBYHI NP0 ﬁ&rt%el% %@.aera?ﬁges
pepti de couplsuﬁ %n”udzc% RaY V\‘b.‘?]t&fd'adﬁy 8%???3&}?]0‘?{ AtFude: l% uct
i s di ssol ved chAczofernatis @nsi)llﬁéhtltYJeg’h]é’rI?f&F%’é?bd?P%B“%‘&Elhaﬁ Y

xyl ene, or amret krery spudneastodiretemizativey (s€el, fdi oxanplenet hyMe%%tFlIOﬁﬁ}t yI

ether, a h@qaemaacbe@@&gse,t Yo2um8el NYAcRidiikc keesnpe, orliapidoyl 1828 pne,
cycl ohexanon%,aggg gﬂg% ted sol vents such as net hyI ene chl ori de,
iC or oe

chl or of orm hane The hydrochloride | is preC| pitated by

i ntroduci ng 40 gaseous_ HCl, or
sol - vent, X &urgﬁsgm%ﬂﬁowagg%gﬂgﬁlﬁlﬁﬁ ﬁsﬁ%%%nﬁ %ﬁl gn T (fu' t%
particul ar | y byuthgbnixed arbysirids Be qppdetehk Vht}%ﬁrﬂtc I’faf’ﬁ@ ?E’e‘”b‘ase
of the perzeapeptidelasly rgdddairepulits seenedhitainedhyitiettihe mizednanhygdyide
subsequent | y prepakalli PFomfv Had plivaleyl 4hlpridenolini somddet. to ré6&NLUN849
6 Process B tRl8ssRLACReddn A€ (. €2NE8ndi tdh ieallQl | i N STheRE: 65,
' 619-625 (1987)), reaction with pivaloyl chloride gives better
results, in terms of selectivity and yield, than reaction with
25 chloroformic esters. Preparation of the mixed anhydride VII and
the subsequent coupling of proline benzylamide are carried out at
from —20 to +5°C in a suitable solvent such as dioxane, NMP, THF,
toluene, methylene chloride, dimethylformamide. In place of pro-
line benzylamide XII it is also possible to use a suitable salt
30 of this compound, eg. the bisulfate, the methylsulfonate, the
hydrochloride or the hydrobromide. In this case it is necessary
to add another equivalent of base, eg. triethylamine. After the
peptide coupling and conventional workup by extraction, the crude
product is dissolved in a suitable solvent, eg. a hydrocarbon
35 such as toluene, xylene, or an ether such as diethyl ether, THF,
dioxane, methyl tert-butyl ether, a ketone such as acetone,
methyl ethyl ketone, diethyl ketone, cyclohexanone, or chlori-
nated solvents such as methylene chloride, chloroform, 1,2-dich-
loroethane. The hydrochloride I is precipitated by introducing
40 gaseous HCl or metering in a solution of HCl in a suitable sol-
vent, eg. THF, meﬁhanol, isopropanol, n—pentancl, diisopropyl
ether. A particularly suitable process has proven to be one -in
which the free base of the pentapeptide is initially dissolved in
methyl ethyl ketone, and subsequently a solution of HCl in iso-
45 propanol is added. '
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5 [err] [err] 10 [err] [err] [err] 20 The hydrolysis of the ester Il, the
preparation of the m xed anhydrides X and the peptide coupling to give XI
take place as for the sequence |V [err] g’[err] VI [err]- VIl [err] I.

Elimnation of the Z_protective gro and, di nethylatjon_ to give | take
Dl hoe as ©or TrocbRE BOFETS RMCe Lhehrorqanaiwibh, thS e kit acheRet oo

nmet hod al so, surprisingly, takes place with- out racem zation in variant B.

In contrast to the results pub- |Iished by Benoiton, the best yields are
obtained with the m xed 30 anhydri de prepared fromthe acid | X and pival oyl
chloride. The starting material Il needed to prepare the peptide | can be

prepared from[egrl ¢XilL)vand-[ gewh1( Xl ¥ro 35oRhe novel process grovides
active substance | in cry;;alline form The peptide can be further purified

in a sinple way by recrysgal |l i zati on.” El aborat e chromat ographic
purification stegs_a e,un §cis§a&% iO_TFe-inggtion also relates_to the
fol | owing precuréors Adr prad patP¥ghi = FEPr] 0050/ 44849 7 [er?} where
[err] and gphave the neanijngs stated in claim3, and R2 is 5 tert-butyl,
2-ethyl hexyl, [err] nmethoXMy, ethoxy and iso- butoxy. The compound | has
activity on soti€ Vaborsv4l uriMevVal +hProungs,—tG@ brRasH, XIfie i ntestine,
the bl adder, the rectum the uterus, 10 the prostate) on | eukem a,

| ynphomas and ot her neopl%stic di sorders.

15 Z - Val - val - MeVal - Pro ~ Pro - NHBzl XI
Me,Val - Val - MeVal - Pro - Pro — NHBzl x HC1 1
20

The hydrolysis of the ester II, the preparation of the mixed

anhydrides X and the peptide coupling to give XI take place as

for the sequence IV — V —» VI — VII — I. Elimination of the

Z protective group and dimethylation to give I take place as for
25 the conversion II — III — 1IV.

The mixed anhydride method also, surprisingly, takes place with-

out racemization in variant B. In contrast to the results pub-

lished by Benoiton, the best yields are obtained with the mixed
30 anhydride prepared from the acid IX and pivaloyl chloride.

The starting material II needed to prepare the peptide I can be
prepared from Z-Val-0-CO-R2 (XIII) and Val-MeVal-Pro-OR! (XIV).

35 The novel process provides active substance I in crystalline
form. The peptide can be further purified in a simple way by
recrystallization. Elaborate chromatographic purification steps
are unnecessary.

40 The invention alsoc relates to the following precursors for pre-

paring I:
Z2-Val-Val-MeVal-Pro-OR! II
Val~-Val-MeVal-Pro-OR1. II1I
45 Mej;Val-Val-MeVal-Pro-0-CO-R2 VII

Z-Val-Vval-MeVal-Pro-OH IX



: ) 0050/44849 . .
The follow ng exanples illustrate the invention. 15 Exanple 1 (process A)

A. Preparation of the starting materials [err] 20 39.6 kg (83.3 nol) of
Z-Val - MeVal -Pro-Ove (VII1) in 320 1 of n?thanol wer e introduced together
a

with 4 kg of 5 %gg;ladi um carbon into a” 400 1 hydrogenati on vessel. Then,

whi | e cool i ng at Z0/23gVel-¥e¥rbRie-0a8§OpBEsed in until precur¥or was no 25
| onger det ect abl 41Val-Nelr¥a¥ai-Rros®iro-NBRzl The catal yst wasXTi| - tered off
as the contents of the vessel were discharged. The fil- trate was worked up

gybconcent lr atyHtd Q159nc|1 3 ha¥ed Qe InSAM )L G th@88 el n UNOSIM AL ahumo i\@cuu{nh
ubsequen 1 ol se r unasi n_ e e ed W
20 1 of 2N JKTr TRty Bre sy - SRRk Y apetly? UBRoRY L 4SE- 0L
1N hydro- chl Y%Y¥4ci d and then di scharged. The coll ected aci di c aqueous
phase was returned to the vessel and, after addition of 40 1 of nethylene
chl ori de, adjThst edmpoupdi D Has agthivhty i on 5@1%ds tumorgs K Bodingnefythe Xiugs,
sol uti on whi l#hestbreais8y Whe Qrisesiti napdtke Bidtfier35thét pacthings ahvepgenhs pn,

the met hylw&@'&egdst&vﬂa&? MRk 8 KiathsARGdt BEh&AURMEY BAR38e Was
extracted twi ge more with 40 1 of nefhy ene chloride each tinme. The

col | ected net ys1c‘enéa Al ori de sol ution of the product is washed with water
until neutral. The _nethylene chloride phase is subsequently concentrated to
90 1 to 40 affhsr FoNAPYiRYAxamRdee\dlivptrate thie ypueptiom. 2 kg = 85.2 %
17.84 kg (70.88 nmol) of Z-valine and 4.59 kg (74.42 nol) of tri- 45

et hyl am ne1sirgxagipieohVvegrodesls/ @yl of nethylene chloride in a 400 1 vessel.
8.58 kg (70.88 nol) of pivaloyl chloride are netered into this solution at.

-5 to -10 [ery]. e baon _tine. f at [err] a solution of
24,2 kg of [ VJF']- I%@g%?é}:%?%\%%#%88%%1'“%%1%%%%%hI oEi de] was run in at -5
[err]. After a further 2 h at [err], the mxture was heated to 20 C and
stirred at tfﬁf;&ﬁ?ﬁﬁéVﬁl‘@?YﬂhJ? Meo (FL, @r =wMPkup, 50 | of water were
added and,2&fter renoval of the agueous phase, the organic phase was
extracted 39.6 kg (83.3 mol) of Z-Val-MeVal-Pro-OMe (VIII) in 320 1 of
methanol were introduced together with 4 kg of 5 %
palladium/carbon into a 400 1 hydrogenation vessel. Then, while
cooling at 20-30°C, hydrogen was passed in until precursor was no
25 longer detectable in the reaction solution. The catalyst was fil-
tered off as the contents of the vessel were discharged. The fil-
-trate was worked up by concentration to 50 1 in a 400 1 enameled
vessel under waterpump vacuum. Subsequently 50 1 of toluene were
run in and the mixture was extracted with 40 1 of 2N HCl. The
30 toluene phase was extracted once more with 40 1 of 1N hydro-
chloric acid and then discharged. The collected acidic aqueous
phase was returned to the vessel and, after addition of 40 1 of
methylene chloride, adjusted to pH 9 by running in 50 % strength
sodium hydroxide solution while stirring wvigorously and cooling.
35 After phase separation, the methylene chloride phase was dis-
charged and the aqueous phase was extracted twice more with 40 1
of methylene chloride each time. The collected methylene chloride
solution of the product is washed with water until neutral. The
methylene chloride phase is subsequently concentrated to 90 1 to
40 afford Val-MeVal-Pro-OMe (XIV, R1=CHj).

Yield: 24.2 kg = 85.2 %

17.84 kg (70.88 mol) of Z-valine and 4.59 kg (74.42 mol) of tri-
45 ethylamine are dissolved in 170 1 of methylene chloride in a

400 1 vessel. 8.58 kg (70.88 mol) of pivaloyl chloride are

metered into this solution at -5 to —-10°C. After a reaction time
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05 8 »
once with 40 ? ?/ﬁﬁl %ydrochl oric acid and twige Wtﬁ’hﬁﬂi{)'—bﬁ\saj:sz\l\l isodi um
hydr oxi de sol ution each tine. After the or gani haftEfACHeen shed with
water to neutrality, the nethylene chl ord de sol - Ve ved by

distillation and replaced by 300 1 of dilso-_ propyl ether, r odquc
“crystallizedofy2heat m§ Ehed &AHEion Pt A4 t2hkIo?P Q’aﬂf’gﬁgﬁ'_’t”é "?]m éﬁ\c,i\f
seed cryst al sfamdtkgbmeghliorggeGraprrun Hn he—Br§stAfiterzat FORthRE 2

conpl et ed by -gr¢] rékw miktuesswael yedtied aor Rof Orard fstdmdedt atiOchQ o ctlem§ehaand
then coolinglaet pofefs ]h F&% Gb¥RES Sor %ff whter apbrd faddasougl, safitdy 1

pressure fi ter ang d£ & r&% Sk’ 2g&aR el tracted
32 2 kg = eatuo f?ﬁii % C was exrac
hydrocﬁl ori d@nERI Y"l‘k L £E BN hydr a(??ifio;p? iév\’r/\l%reg%ggﬁ g&”df o°fvv|2§e

to a soluti OﬁOGiUJBthngoﬂdeZSS’F-EF?-% %?RP 5:8-“‘ﬁ’|° After | e ArgAPLE Phase f

[err] at 25 bkeéntwagked |withhwatextte mevdgadityr ctheymethyipne orhlariden saﬁu
then, over tRRneOWASeEré&hovbd by, d4st8latiforbanayraplased rbySCl(OOml of qiisd-
were addedy f rkggi] otHOE, Mipd Wreauas Mserbr@tsltraaggzaa E}PQfBattQm@etﬁéuémIf-Or 1

h. Th
tmeew[te[] Ls %ft was@gb &lyetn wa(gg%gld% solu leg'%fi é{‘é@bgﬁg
AUSTOPAA I ht  L  C m I5iES P 1;{&.@‘

sol ution and susceeshely 500 58 Cofonas é? ,angy p&d4 \/%rfc{relf’r}l a‘h‘EI theh Getdng
The 120 g of teegbloe Tws eryakabsupere ﬁao:arledobfétﬂyxtomwetaatlép 1 pyessfure

n-hept ane 14 1addednd0at iy SQ! Wl sePeah Ner Mitrdgenwas 35 stirred for one
hour, and the product was filtered off with suc- tion and dried at [err]

under reduced .pressure. Yield: 11 9 [ [
[err] 40 110 Yd'p&fi't he Z-proline be2hzylk§m de % obt a?nga ?ﬁ ?hlA?sNb\;vL;I\r/]\grgmciPFs-
solved in 1. 3E15ingePrdlbl . Aft erl3&idi £°6nCof 0.5 g of Pd/C (10 % hydrogen
was passed in. The solution took up-0.51 of [err] over the course of 1.5 h
at room t ezpes.ateuoe indf benzylmivel hgirdShldmideat(XIEsx BYLY il tration and
evaporation, 4.6 g of a yellow oil remained.
48.2 g of pivaloyl chloride were added dropwise to a solution of
99.7 g of Z-proline and 58 ml of triethylamine in 1 1 of CHCl,; at
-10 to -15°C. The mixture was stirred at —-10°C for 45 min and
25 then, over the course of 0.5 h, 42.8 g of benzylamine in 500 ml
of CH,Cl, were added at -10°C. The mixture was then stirred at
room temperature for 1 h. The CH,Cl, solution was subsequently
' washed twice with 500 ml of water, twice with 500 ml of 10 %
) strength aqueous NaHCO3 solution, twice with 500 ml of water,
30 twice with 500 ml of 5 % strength aqueous citric acid solution
and twice with 500 ml of water, dried over Na,SO4 and evaporated.
The 120 g of residue were taken up in 200 ml of ethyl acetate.
1.2 1 of n-heptane were added to the solution, the mixture was
stirred for one hour, and the product was filtered off with suc-
35 tion and dried at 50°C under reduced pressure.

vield: 110 g, 81.3 %
Melting point: 93 - 94°C

40 110 g of the Z—proline benzylamide obtained in this way were dis-
solved in 1.5 1 of methanol. After addition of 0.5 g of Pd/C
(10 %) hydrogen was passed in. The solution took up 0.5 1 of H;
over the course of 1.5 h at room temperature. After removal of
the catalyst by filtration and evaporation, 4.6 g of a yellow oil
45 remained. '
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9 413 g of the proline benzyl ani de obtained in th\ST'“my"V&eFé"“@I‘S-L"S il ved i n

400 ml of isopropanol. 630 M of a saturated sol uffi on JAEHACHH i sopr opanol
wer e added, the resulting suspen5|on vva stirred at—ferr for 2 h, and t he
solid was filtered off with suc- shed.twice with 250 of

i sopr opanol . “ftre? r88 Ho2 RERHES BﬁnE\Y ‘fﬁ %&é?e?eﬁ'ﬁc spl’”é‘é’sﬂﬁﬁe dis-
obtain 401 g 5(5%1"&#01171n‘éo%é?il-zﬁfamsﬂerw%hlﬁélol Bé; of cr rgatRirapednaPRetRn of
the final proedudflaiOna] ligapntpadolkyersShadiesy| thef ra&sWiting|subpbnsidn ova@\Ve
(11, [err]) wajierdd avto-edecesr tzag;et BRE tid Bodikowad Hii%eRall aff umithaslen
into 200 1 Ple st Qﬁ@%aéﬂédﬁ 438! whyslr ogenat b?nlgmmoihe@hevﬂélﬁue was
cool ing. hydrfgen uass e Bhul S el PLEGHERY (4354007 andG
detectabl e i j the_reat on soFufl on nt g of 939" oB% engt h
(104 ol ) aqﬁ’@é‘&’é’ PR AR RedrprRiogt ‘Ffo‘?‘Pwere 5added and 20 hydrogenati on
was continued at [err] until hydrogen uptake ceased The catal yst was
filtered off BasPreparatiamict ahet fitnakgusddustr e di scharged. The filtrate
was wor kedialp by concentrating to 50 | in a 400 nl enanel ed vessel under
wat er punp vacuym Then 200 1 of |sopropanol wer e added, and the m xture was

ot hy! C?Q??%%f-‘%%@vgi%ﬁ bl SR B SoB 5pBRbI ¢ HO was added

while cooling at 20 C. The resulti ng suspensi on was stirred fur- ther at
[err] for 3-20hkand34:8 [rak)] ofof-Yah-¥ak-MeVad -Proteted Ihr Rlighe h W |
pressure fi% timtrodheed i tdgtheak eivhs2 vies el S0RC paBDadd unky ¥ bbnoints exd0 1

met hyl tert- Iy )hbtﬁﬁﬂ@:[ .inViaeledd 1 h drogenat:.on ¥&sge1Kd Thel?7. \3hf/.§é\/%|ob|lmﬂg,

poi nt (4§ i gnLe 3 ki1 "BEealARPYRS] Rberdd:5Ol o e
ngrlgéeéﬂfdgj& SERBYR Gt (e ERECH TR STERerSY ge*?r el B0 e ?feazt.on

sol uti on was Sﬁﬁ&ﬂ&?eﬂl% d?ﬂlt)héqblﬁi"é? y%‘ir%?d‘eééJHEeﬁd‘E‘?‘a&”ea’er?hédﬁi%%q
was taken 2f hydregapatiertwase comtineedat 20eC wntid hydregen velkaksceasedd
twice with 2[¥heydatahyst iwasadiidtefed off as the contents of the vessel were

discharged. The filtrate was worked up by concentrating to 50 1
in a 400 ml enameled vessel under waterpump vacuum. Then 200 1 of
' isopropanol were added, and the mixture was again concentrated to

25 50 1. The residue was then dissolved in 135 1 of methyl tert-

butyl ether, and one equivalent of isopropanolic HCl was added

while cooling at 20°C. The resulting suspension was stirred fur-

ther at 20°C for 3-4 h and at 0-5°C for 2 h and then filtered

through a 120 1 pressure filter. The filter cake was washed once
30 with 50 1 of fresh methyl tert-butyl ether.

Yield: 16.2 kg = 92.3 &
Melting peoint: 224°C (decomposition)
35 a.2

It was also possible to isolate the intermediates Val-Val-MeVal-
Pro—-OMe (III, R1=CH3;) when workup was carried out as follows after
the first hydrogenation stage:

40 The reaction solution was separated from the catalyst and concen-
trated. The residue was taken up in ethyl acetate. The ethyl ace-
tate solution was extracted twice with 2N hydrochloric acid. The
acidic agueous phase was adjusted to pH 9 with sodium hydroxide
solution and extracted twice with methylene chloride. The methy-

45 lene chloride phase was then washed until neutral and evaporated.
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aci di ¢ aqueous phase was adjusted to pH 9 with sodi um hydroxi de sol ution

and extracted tw ce wi'th methylene chI oride. The nethy- 45 |l ene chloride
phase was then washed until neutral d1 vapor at ed. AMENDED SHEET 10
HPLC 96, 8 %[err£(400M—lz [err] f[err]): 5 [err] (ppm: 0.84 - _
1.08 (m 18HFPLG 45 668(%, Dbroad, [err] 1.85 - 2.15 (m 4H); 2.18 - 2.38
(m 3H); 3.15 (s, [err] 3.25 (d, 1H) 3.65 - 3.75 (m 1H); 3.73 (s, [err]
3.9 - 4.05 (mg-NM® ;(44038Hz, 4B ,( v TMS]:. )& 73- 4.83 (m 1H); 5.12 (d, 1);

Z) 9 (d, NH) 10 a.3 ]Ic\/E|2VaI Val - MeVval -Pro-Ove x HO (I'V x HA, [err] can also
e prepare y Wi od o SPERSESs t I n and
DUrlflcatlgngo lgé}ﬁ B, ggrrn;ig’ldgtaéH “f"'vhﬂ dﬂsp. @ 0¥ &Ctalﬁlj tilt[li?SPRI =Me): -
128 g (0.51 nol) of i |II?E'1§ m55 Eg'tm t hy- mne wer e
dissolved in 1.2 1 oB-hett# &T&ﬂehlo?-r |dn éHl' ¢k 3 g % 1951 1ol )
of pival oyl chlori de3wes e(sad@®e€BaD: thi% —28.85| (R4 d#)at‘lféﬁr'} 4{-(#5[ éF‘r]lH)'
After a reaction ting,98 2 fisdt (mp; CH)A SaAatidnia); 1742 6(d M@)S1 nol ) of
Val - MeVal 4gro-OWve in 0,8 1 of nethylene chloride was run in, and the

m xture was stirred at [err] for a further 2 h and then, after warmng to

20 C, for a fafther 12 70 ml_ of r en tQ t t

After phase Sz‘é%lpzﬁa&tﬁﬁa TheeTR& Wgﬁg é%\? %g ﬁggtg csanwas% %éng(rae
with 290 @reewmchmmeorfpélaﬂm nekhod W%ﬁhz@fﬁﬁﬁn%ﬁ YRR ottt ion
hydr oxi de sokutli pur Egictationeofirthe ingermedbate\iZVal7¥akiMefalpiirarOMen 611,

et hyl ene hirospglp: sol vent was subsequently evaporated off and replaced by
3 | of methanol. To this solution was added a 30 suspension of 30 g of 5 %

pal | adi um £ vt
uni car. In?rgdlljéfn[g 1)0bs x%ail%g- 58g¢nat &%mﬁ%%leﬂmy.at 25

Cusrngaga |ons |rrer tt t
equi val ent o aﬁ‘}ﬁ?og%ﬂe fidt 2k °f“h§egli e llé%llde g i %'/l %
strengt h aqué&dasks of el cﬁar{@déls%}ﬂﬂi i oh R&éﬁaé°gad€’éll & VEr5gef $

conti nued 20 solution at —-5°C to -10°C. After a reaction time of 2 at —5 C,
solution of 174.6 g (0.51 mol) of Val-MeVal—-Pro—OMe in 0,8 1 of
methylene chloride was run in, and the mixture was stirred at -5°C
for a further 2 h and then, after warming to 20°c, for a further
12 h. 370 ml of water were then added to the mixture. After phase

25 separation, the methylene chloride phase was washed once with
290 ml of 2N hydrochloric acid, twice with 290 ml of 2N sodium
hydroxide solution each time and three times with 370 ml of
water. The methylene chloride solvent was subsequently evaporated
off and replaced by 3 1 of methanol. To this solution was added a

30 suspension of 30 g of 5 % palladium/carbon in 110 ml of water and
hydrogenation was carried out at 25°C using a gas—introduction
stirrer and hydrogen burette until one equivalent of hydrogen had
been taken up. Then 123 g (1.53 mol) of 37 % strength aqueous
formaldehyde solution were added and hydrogenation was continued

35 until a further 2 equivalents of hydrogen had been taken up. The
catalyst was then removed and the solution was evaporated in a
rotary evaporator. The remaining oil was dissolved in 670 ml of
isopropancl and 2.6 1 of methyl tert-butyl ether. One equivalent
of isopropanolic HCl was added to this solution. The resulting

40 suspension was stirred at 20°C for a further 12 h and then fil-
tered with suction. The filter cake was washed with a little
methyl tert-butyl ether and subsequently dried at 40°C in a vacuum
oven. ' :

45 Yield: 182.8 g = 71 %
Melting point: 224°C (decomposition)
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35 until a further 2 equival ents of hydrogen had been taken up. The
catal yst was then renoved and the solution was evaporated in a rotary
evaporator. The remmining oil was diss ed in 670 mM of isopropanol and

- 2.6 1 of methyl tert-butyl ether. One. € UI val I sopropanolic HCO was
added to t hi B+ M¥pioRal MRYalsErrr PRg NP %L S’I?fé' g%)was stirred at 20 C for

a.furthe.r 12 h and then fil- tered with suctlon The filter cake was washed
with alittles met]kgll(zlest mblly yof eMeh¥alaviall-Nas&dcrPewt-Piedx | BCL AIV] &r HFlin a
vacuum oven. 'ehére introduced togethdt %igh=140 1Vofetbivengand 15 1 of

with 140 1 of” oi‘

were added 3cempketg.7de3gafber 3th séﬁd.%ErthyBIF%ﬂJd%"“ﬁa Faf st rak

hydrol ysi s waddimgrpisspropraol a¢ tBF1.3 Il Wes [shgequenslyi apepterqpigally dis-

neutral i zed by1pediwikn sRpuepanstder HOD. mbarwastslbeguedt hjcahebtanshi cal | y

$'hs‘ t: I 99 Qrt Ofw%%l%qférwﬂﬂ& R q4B8tih1édeseoivanl gabobssieeIsd wat er.
e sol vent 'ggaig@sp % Fl,gd éé{ﬁse n%!’ﬂgce§§'l\’@fyméemrﬁ&?éj A@Mo&@aaegsa

Subsequent | y¥ ene 86,4

triethyl ani né-¢§9x% bﬁﬁé’) “'&?él’e Edﬁré’c?tht (?mf‘rf’% (7 ﬁg’ 3 fg' ggt 0 i F 15P8nd.,
at this tenpaizture was goolgd(8a. 55 folpdaf api %%ﬂeWBFPﬁ%' ver &t er ed
in. After reaGli5mmdb) fafr pivhday:,chilarike WetesSmetsyediinpr 3fipRrescicn
wer e addecisafbtt ﬁl @o@gs A t.ismegat 31 £3 mlol)o offePrb-NHB1erx HIZ wexe uadddtha
stood at -5 2.8 d teiWRS avarLgwd dop of 6L rdredy dnef hikeuréagdd fsood at

e o E%%%%B%%t% AR ggﬁgéifi;; ;;*eff%;ﬁ;%;;m '
008 Mo

of water weré& dd\%ﬂb%ﬁf&‘%Ypﬁhsf

Af ter vigorodéssiltatinp Wraﬁﬁﬁdﬁkaﬁoha@é

organi ¢ plssowasofiasdesr orre wided 24ndl tife \Eﬁt elf th¢|ea®¥€g>a1ﬁ| @hﬁﬁas‘éafwas

subsequent | y aa¥5864 €€b tph @ WiFtEr 50i domfus? Mthydingh| the aguebdscpbase iwas

The product @@iapgﬁgd off, and the organic phase was washed once with 25 1 of
water. The organic phase was subsequently extracted twice with
50 1 of 2N hydrochloric acid each time. The product was back-

25 extracted from the acidic aqueous phase after adjustment of the
pH to 9 by extraction 3 times with 50 1 of methylene chloride
each time. After the methylene chloride phase had been washed
with water to neutrality, the methylene chloride was removed by
distillation and replaced by 180 1 of methyl ethyl ketone. The

30 solution was warmed to 40°C and one equivalent (31.5 mol) of iso-—
propanolic HCl was added. The resulting suspension was warmed to
60°C and subsequently stirred for 12 h without further input of
heat. It was then cooled to 20°C and stirred for a further 5 h. It
was subsequently cooled to 5°C and filtered through a 120 1

35 pressure filter. The filter cake was washed with 60 1 of fresh
methyl ethyl ketone at 5 *c. After initial drying on the fllter,
the product is dried to constant weight in a vacuum oven at 40°C.

294 C (Qocqrageit Qoﬁ Bk okl | 861 Ln 45 o) dadLad3rmb gt
M T et Lo

Yield: 14.36 kg = 67 %
40 Melting point: . 214°C (decomposition)

45
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25 extracted fromthe acidic aqueous phase after adjustment of the pHto 9

by extraction 3 tinmes with 50 1 of nethylene chloride each tine. After the
met hyl ene chl ori de phase had been WaShqu%’ith water to neutrality, the
met hyl ene chl oride was renoved by distiltation and replaced by 180 1 of
met hyl ethyl TA®HE 2THBXSBS%BIRX i on was warnmed to 40 C and one equival ent .
(31.5 nmol) of iso- propanolic HO was added. The resulting suspension was
warned to [erd] mwhlsvhieneeal+Breion red)for 12 h without further input of
heat. It was then cooled to [err] and stirred for a further 5 h. It was

subsequentlg f?Peq(raq Sié]of‘ 1 ll_g,g?igg f{ 1 9 1 }§,5_ ressure
filter. The f esh rref t' t ope
at [orr]. Af CEFRRRRS I gﬁ)dﬁ?n e fpy Dob o1 d SPnaies ) oA eg 1 oF
constant wei g‘f’ﬁtqlhla" fadulinfladlr SubseApently g9 (° 45 mol) of sofiiugs kg
67 % 40 Meltibyppoiide: pellets waire @dfddcompbdihel giktyse wasg)(B0r44€848t 120 C
Exanpl e 2 (preses® B). Ror Awdtupyal2sbenal ofrvatE@n wbXe added/ agd( @heé methanzil

Z- Val - Val - \@As Fzﬁ%vcwgz é'J;ferfrfdn sﬁfam@né@hﬁr Rcdtasl! wad ddued0Qon of

net hanol and

q tl 8 )
of sodium hydﬁ& s ﬁgle?’étgﬁ%er es?(%g&m% gaktf% m )%t h{riz é‘hel tq‘ry(l (ﬁégtg%
[err] for 12 Phass,M3foFRERTA%RD L -ofh RoREreNRs &héﬁﬁeﬂaﬁnﬁc%qfef%?& kenBR 1o
was distil I edW-‘o‘ﬂf hypreghiori¢ it andhektractesd dwige WilthdSdb iy efumethyear
phase separ atlene (chlowtide00Te Jorghindcephyse acxd dthenphasporated dpadaypedsof f .
The aqueoussphase was acidified to pH 1 with hydrochloric acid and

extracted twefw.th 500drg af ogeyhy- |ene chioride. The organic phase was
t hen evapor at 105 g = 96.4 %[err] (200 MHz,
[err]) [err] ‘?gﬁ%a ggyg%&l ﬁ(: ﬂi%%)"‘ 1.7 - 2. 45 (m 7H); 3.2 (s, [err]
20 3,55 - 3.95 H, 4.05 - 4.2 (m 1H; 4.35 - 4.5 (m 1H);

4.68 - 4. 85 (3 (ppRp = Q1598’—1 3 pm¢ 8By 1.9 932.45 (m, 7H); 3.2 (s, N-CHs);
3.55 — 3.95 (m, 2H); 4.05 — 4.2 (m, 1H); 4.35 — 4.5
(m, 1H); 4.68 — 4.85 (m, 1H); 4.98 — 5.2 (m, 3H); 5.93
(d, val-1NH); 7.2 — 7.4 (m, 5H); 7.53 - 7.68 (Val—-2NH);
9.6 — 10.2 (s, broad, COOH)

25 b. Z-Val-Val-MeVal-Pro—Pro—NHBzl (XI)

5 g of 2-Val-Val-MeVal-Pro—OH (8.75 mmol) {(IX) were dissolved in
50 ml of CHxCl,;, 1.79 g (17.5 mmol) of triethylamine were added
‘dropwise, the mixture was cooled to 10°C and, at this temperature,

30 1.08 g (8.75 mmol) of pivaloyl chloride were added dropwise.
After stirring at 10°C for 2 h, a solution of 2.11 g (8.75 mmol)
of Pro—-NHBzl x HCl in 10 ml of methanol was added dropwise at
this temperature, and the mixture was stirred at 10°C for 2 h and
at room temperature overnight.

35 .
The reaction mixture was washed 3 times with 50 ml of water each
time, once with 50 ml of water at pH 9 and twice more with 50 ml
of water each time. The methylene chloride solution was evapo-
rated in a rotary evaporator to leave 5.3 g (B8l.4 %) of white

40 crystalline product (purity: 88.7 %).

Melting point: 118 - 122°c

c. MezVal-Val—MeVal—Pro-—Pro—-NHBzl x HC1l (I)
45



(d, “Val - 1NH) ; 09°8749847 (1 5H). 7.53 - 7.68 (Val-2NH): 9.6 - 10.2 (s,
"broad, COOH) 25 b. Z-Val-Val-MVal -Pro-Pro-NHBzl (XI) 5 g of

Z-Val - Vval - MeVal - Pro-OH (8. 75 mrol ) (1 X) yer e di ssolved in 50 m of [err],
1.79 g (17.5 nmmol ) of triethylam ne vver& added dro vvlse m& re was .
cool ed to 10G2a8dofaf-YatValsMe¥parBre Prgy VEEEd (X ?nﬁ%l'i g YAl oyl
chl ori de wer e@dd&doﬂrmml-AﬂpethS$|W¢1Tm@d§19d[ érg]Oﬁ & %ZPﬁllad%B‘P{Jtl on
of 2.11 g (8.ca2beR0| sudpericat KB2b #1 HEE watel() mhdohydmidemediionawasdded
dropw se at téE&;Eﬁ”BGEaéé"ﬁrcaHHtlf% I PEgene upBské dddRd .abubsédledtdy,2 h

and at roo éergp%r ?E\I,Jvé_ ™ se{t%ﬁ%h ée 0€ ¢ mﬁhhgﬂyaéxééﬁlﬁl%swﬁ@éh%é’d

tinmes with £ tine . _once

twice nore wia¥t BERPITHALHAT WagERATHIRES fﬁ%llsg%ﬁ%‘%n \&%rtg{( és)%dg ?g%
was evapo- rA@lyftavasiHise SeRa5AREdroth anghbes! Qagtian spley l8f’ W%t e 40
crystal | i ne mvagoratepurThe re@ddpedyras Medkemympaénntoluene andlfa’nge{‘EFﬁe‘%
[err] x HO (dgai43 and0R50irkh249208 P ¢F dlolielal waid -ddidal aRdotie auidBre
(XI) were g4 Saol \f&%tweao tY1uEREN38DhE 1 TP wiald %uB@é @il ektgabted %4

- pal | adi um car %n suspep d"ér%gh%r & Méer)r %ng é so h)g@é was
carried out ar ] untr | e cease seque g of
37 % strengt t?da?(ﬂié&&s T oPHet d@ﬁ’g’d %‘?F%’i? 58 3 enati.on

was conti nuedthrss tingdreien i?pf“&k@fdﬁ%@éﬂenﬁéhé‘a?’a‘il%tm\ﬁagle h%}lg%ee;? Sred

of f and the reiatt iphaseowas i washess wdthpwaber dintife neustral caanshsangesirapedn
tol uene angls cpRC kAt BAs@gais taked apf initdesol2BAon obf 15@Inlerns wetbyadded
and the m xty &y&o% é'iﬂ@rﬁ@. nihest AP aselilut tRe pRsivwbsalyenis pre- -

d hg
v 5 W sl e U5 R vt

times with 5CPI'rﬁP36'P1H‘Etﬁ }e?'nfe"con orF 8. S & Phage “was
washed with venrdraty®-sl Cnf—,‘m e &ﬁ&rcéh‘ée?h?‘htfé&tered with suctlon.

20
Yield: 7.1 g
Purity: 99,1 ¥ (HPLC percent area)
Melting point: 214°C (decomposition)

25
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15 The crude base /vvas taken up in a solution of 150 m of nethyl ethyl

ketone and 7.5 m - of ‘i'sopropanol. The product salt Hmed from
this solution by adding 4 g of 25 % str th iso- Em ﬂmﬂ“& [err].
The suspension is stirred at [err] for and at wor *oné hdur and
"then filtered with suction. 20 Yield: 7.1 g Purity:

99.1 % (HPLC Werclksim:area) Melting point: 214 [err] (deconposition)
25 30 35 40 45 14 W claim [err] 3. A process for preparing [err] which

conprises in @ coppandval -udeai Brolpgoludsr (@i (). || where 15 [err]
Is [err] an Z |s a benzyl oxycar bonyl protectlve group whi ch may be

substituted o the tective
group Z on theé* Jr]?iq'né?"éﬁgélr %rt%grf’%ﬁ%ff r{tfg‘cdﬁﬂ s{afele o) ‘%@t EPFy
the free am no group on the N term nus, 2) hydr ol yzi ng the al koxy
group -OR on3i heA@xmﬁsnﬁgrandemémmMengalmlr-éwaﬂ-rﬁgomloﬁcihe
formula [err] whAER @Gompiriisgs oln ne demipoyhéndfletlos fdrmula Bra)renovi ng the
- al koxy growp [err] on the C term nus and b)coupling the resulting conpound
of the formila -Val-Val-MeVal-Pro-oR!  II

where

15 Rl is C;_g-alkyl and

Z is a benzyloxycarbonyl protective group which may be
substituted on the phenyl ring,

20 A a)eliminating the protective group Zz on the N terminus, and
in the resulting compound

1)dimethylating the free amino group on the N terminus,
25 2) hydrolyzing the alkoxy group -OR! on the C terminus and

b)coupling the resulting compound of the formula

. Me,Val-Val-MeVal-Pro-OH v
30
' with proline benzylamide
or
35 B a)removing the alkoxy group —OR! on the C terminus and
b) coupling the resulting compound of the formula
Z-Val-Val-MeVal-Pro-OH IX
40
with proline benzylamide, and in the resulting compound
of the formula.
Z-Val-Val-MeVal-Pro-Pro-NHBzl  XI
45 '

1) removing the protective group Z on the N terminus and
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Z- Val - Val - MeVal - Pro- OH | X 40 with proI| and in the
resul ti ng conpound of the formula. [err] um MU protective
group Z on the N term nus and 0050/ 425%49 15 he free
am no group on the N term nus and converting the resulti n ound into

i ts hydrochl oride. % dimethydasiagsthe jen ABERPNIEPRR A T § SFiME
tetrapepti decar- boxylic acids of the fornulae V and I X are initially, for

t he purpose of coagd idthvertbngriid reshebiyy asondun@oiNes tidd hgtidothXexride.
anhydrides with pivalic acid. 10 5. A precursor for preparing the corrpound
| as claimed jn Ce?chJessoLst Al !na tﬂxﬁ]s ZtheEelé{"“&Ie t@%ﬁ E &-

t he nmeani ngs st at cl al ert g Yla :uu.% XY the

[err], methoxy, kf‘?f&?;?‘ oPcf'glﬁbﬁ% ?Em ba

purpose of coupling with proline benzylamide, converted into
mixed anhydrides with pivalic acid.

10 5. A precﬁrsor for preparing the compound I as claimed in claim
1, of the formula

Z-Val-Val-MeVal-Pro-OR1 II

Val-Val-MeVal-Pro-OR1 IIT
15 Me,Val-Val-MeVal-Pro-0-CO-R? Vi

Z-Val-Val-MeVal-Pro-OH IX

Z-Val-Val-MeVal-Pro-0-CO-R2 X

Z-Val-Val-MeVal-Pro-Pro-NHBzl : XI
20 where

Rl and Z have the meanings stated in claim 3, and
R2 is tert-butyl, 2-ethylhexyl, C;_sj-alkoxy, methoxy, ethoxy
or isobutoxy.

25
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