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Case 4-32676A 2 7 MAR 2007 -1 PROCESS FOR THE MANUFACTURE OF VALSQET
The present invention relates to a process for the manufacture of MAR 2007
angi otensin receptor blocker (ARB; also called angiotension Il receptor
ant agoni st or AT, receptor antagonist) and salts thereof, to novel

I nternmedi ates and process steps. ARBs can, for exanple, be used for ‘the
‘treatnent of hypertension and rel ated s'g“ﬁfes and conditions. The class
of ARBOGESHFORSEHE SHNURASTHRE ¢ 5"&"@%& structural features,
essentially preferred are the non-peptidic ones. For exanple, mention
may be nmade of the conmpounds that are selected fromthe group consisting

of valsartan (cf. EP 443983), losartan (cf. EP2 3310& candesartan (cf.
4591369 Pf%‘-iﬁ“b%‘é{?'?%’? relates tpe preaassdyr the YR 0?@? angiplengifSggptor
ol Weg%kmA(qB‘ alsbRaPABAItenS66 ITtrastd dntdydnfet or Eﬂﬁ%&@&@b ant@gonibt) afdch

case, " pharmaceutical |y acceptabl e salt thereof. of these ARBs
corrprsalgaethﬁ@f,fte nPwRliimigrTeastien 28¢ PIRCESS BiEPe| BRBRCAN, for exaﬂmte rl?e wied fory  The
For myd PdhiRlent Hwbe Bbﬁém &nd iefed Sis@addsidndc@hd@b®R i n the manufacture of

t hese conpounds. t hods for the manufacture of ARBs having this
structural feature include the formation of said tetrazole ring by

star - I | or

R e A B NG el

or gaptsferrechariede sorfepidic pres UToFIsxpmplez MeSteN May R reads ofyihe geingeundshe use
of agldes éé?écté frg?nrlﬂe%; tc%h&:@ﬁﬁ& owar@naﬁ&feﬁp 44@%@. IBSarfars@PNi st i cated

Gystem to run e reac safe ~scal ed pr oduction

Xproc 55353@:%{@nﬁg$qﬁandﬁf éﬁ?b’%ﬁ)i gryosartandcl &t 58] !@?ﬁﬂaﬁ\i@ Process
vari eﬁh&;éﬂg fonmesé%-i%' @hed @@37‘88? ol tRddsdRan (dh. EPS3Y0B6Y, of, t.&@§cr9&a§ehs

_ production correspondi ng A
pharmaceutically acceptable salt thereof

All of these ARBs comprise the following common structural element:

The formation of the tetrazole ring is a critical step in-the manufabture of these compounds. -
Methods for the manufacture of ARBs having this structural feature include the formation of
said tetrazole ring by starting from corresponding cyano derivatives that react with HN; or a
suitable alkali metal salt thereof such as sodium azide or with an organotin azide such as
tributyitin azide or with a silyl azide. The use of azides for forming the tetrazol ring system
requires a éophisticated system to run the reactionin a safe way during an up-scaled -
.- - production. process..-Accordinglys an-obj-ective;.is.-to»developaa!temaltive»._pmces‘snya-;iants_-tha,,t._(,ﬁ__._,, _q,,;_L
exclude the use of azides in the last steps of the production of corresponding ARBs. ' o

The objective‘ of the present invention is to provide a Synthesis of corﬁpc’:unds of formula (I}
" that (1) does not require a process step where an azide is used, (2} results in high yields, (3)
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The objective of the present invention is to provide a synthesis of
conpounds of formula (1) that (1) does not require a process stepZMe'Z[}W
an azide is used, (2) results in high yields, (3) Case 4-32676A 2 7 MAR
1007 -2 mnimses pollution of the-environment e.g. -by essentially
avoi di ng organotin conpounds, (4) 1is, economcally attractive by using
| ess reaction steps in the reaction sequence for the nanufacture of
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conpagrdateamnedibtzsheith &ack achovhisiof sipeompbnams & mbceh lotver. NRorenally,7he anot her
obj ectjve  of the re$ i nvention is tor{gr ovi,de Ngg}gﬁess t hat. can be

u
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car 1 (1EHEZRIG (NG 5 tamed BY [RACag 4caErRPNolog FYG, SoRTyR ¥l A prgandtin
cor r espajuli 'na]gsualﬁ a8 tiutyd fin @tml@ef%r atslogical aaavod _s,ethle .he%\h&ﬂe?i magh@.n andht hus
separatlo,n (6] any.enanti oners. t as, spurpri sin n. f oun at the
o Do DeRBO PR ST cla I e IR W Srned odee Pl B et  vee.
The parpaRlobidvyenbdi the preteat Rvekitonds ¥ PORES alPocdssahdtat bahttiet aft ohke
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racemisation and thus separation of any enantiomers.

"It has surprisingly been found that the process according to the present invention meets the -

above objectives. .

The present invention relates to a process for the manufacture of the compound of formula .

U

[,

" chiral

or a salt thereof, comprising
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H or a salt thereof, conprising Case 4-32676A 2 7 MAR 2007 -3 (ai
reacting a conpound of fornmula (11 a) O H(lla) N W Rl or AIMAR 7007
thereof, wherein R, is hydrogen or a tetrazole protecting group, wth a
conmpound of forrmula ORZ (lib) HZN cldral O or a salt thereof, wherein
R2 represents hydrogen or a carboxy protecting group, under the
conditions of a reductive am nation; and (b) acylating a resulting
compound of forrmula (11 ¢) HNORZ p (llc) chiral Nty/ NNor asalt
thereof with a conpound of fornula (11 d) Case 4-32676A 2 7 MAR 7007 -4

(a) reacting a compound of formuta (It a)

\@N |
Rt

C

or.a salt thereof, wherein R, is hydrogen-or a-tetrazole protecting group, with a compound'dfﬁ-v

formula

(lib)
. chiraf -

or a salt theréof, wherein R; represents hydrogen or a carboxy protecting group, under the
conditions of a reductive amination; and '
(b) acylating a resulting compound of formula (1l c} -

(lic) -
chiral

o |
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or a salt thereof with a compound of formuia (1l d)
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OR3 (lid) wherein R3 is an activating group; and, (c) if R and/or R2
are different form hydrogen, renoving the protecting group(s) in &7 MAR 7007
resulting conpound of forrmula (Il e) O OF~ (Ile) O0.. chiral NNRL or
a salt thereof:; and f (d) isolating.g-.resulting conpound of formula (1)
or a salt thereof; and, if desired, converting a resulting free acid of
formula (1) into a salt thereof or converting a resulting salt of a
conpound of fornula (1) into the free acid of formula (1) or converting a
resulting salt of a conpound of fornula (1) into a different salt. The
reacti ons descri bed above and below in the variants are carried out, for
exanple, in the absence or, cugtomarily, |n the presence of a SU|tabIe
sol vent or diluent or a\qutqvgﬂkhereof (e Teaction, as required,
being carried out with cooling, at? roon1tenperature or mnth war m ng, for
exanple in a tenperature range from about -80C up to the boiling point of
the reaction nedium preferably fromabout -10C to about +200C, and, if

necessmg‘emlng,@angbmdg\gmehndmder pressure in an inert"gas atnosphere:
and/ or under an gdrous ond|t| ons, Conmpounds of fornul ae F’Iﬁ)d%% (11 b),
g

(11 c)Chndf 'ihl anAisr Rayprg cifferentifema pYdspae ramgying:iheatopBng, gt en can

form s,ggm M@,fomgénmtég the unprotected tetrazole ring and the.
Case 4-326 7 MAR 2007 - ' ' .

C

(lle)
* chiral
or a salt thereof; and oy : Lo DI SO
- (d) isolating a resulting compound of formula (1) or a salt thereof; and, if desired, 3

converting a resulting free acid of formula (1) into a salt thereof or converting a resulting salt =
of a compound of formula (!} into the free acid of formula (1) or convérting a resulting saltof -
: C a compourid of formula (1) into a different salt. oy

The reactions described above and below in the variants are carried out, for example, in the °

absence or, customarily, in the b'résence of a suitable solvent or diluent or a mixture thereof,.

the reaction, as required, beirig carried out with cooling, at room temperéturer or with’ |

Warming, for example in a temperature range from about -80°C up to the boiling point of the
: reaction medium, preferably from about -10°C to about +200°C, and, if necessary, in a

i .-.,,pjosed vessel, under pressure, in aninert gas, atmosphere and/or under r anhydrous

A A e EAR R S o i i

conditions.

‘Compounds of formulae (Il a}, (Il b), (I} c) and (Il e}, wherein either or both of Ry and R; are
hydrogen can form salts with bases, as both the unprotected tetrazole ring and the
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unpr ot ect ed car boxy group have acidic properties, while conpounds of
formulae (11 b) and (llc) can also formsalts with acids. A 27 MAR 2007
correspondi ng tetrazole protection group (R,) is selected fromthose
known in the art. Especially, R is-selected fromthe group consisting
of tert-C4-C7-al kyl such as tert-butyl; C - C2-alkyl that is nono-, di or
trisubstituted by phenyl, such as benzyl or benzhydryl or trityl,

wher ei re,
et e, Oy RS B B AL e OB K Sl i
consi siiichcarodlse &rm-s@jts @nthacidgl hydroxy, C, - C7a| koxy, '

C2- C3- al kanoyl - oxy, hal ogen, ni tro, cyano, and trifluoronethyl (CF3);

pi colinyl; piperonyl; cunyl; allyl; cinnanoyl; fluorenyl; silyl such as
tri - C, ACdraddoptingitétydzolef pmotwnmrptoolp (Bi)tis: 'Baiettlagi rfrom' thgse kmovirrehhl;ldz artl yl or

o et g PoRRDhy - bt tom B sl e ehy ke ek EE™ ©
pheny| Guktkyidimtlis mohex, eli or ﬂiﬁ@sphmw)y pfnerrgi |sschms boﬂmyt orthﬁnetiydryl crutitgl, i t ut ed
by one or t hose S ectﬁﬁlr from t he

o oup WEHENIEY RGP red Bt hynelu g B Griorge o S ee;

C2- C3-rakidamoyly: tbvoye sbﬂabteg érom thistgreyp corasiating ah tbridE3C,-8RyICRydrbkg iy | such -

G - Cr- s, ety ov o BeRm e SRRy MuRHags i gpFo) picoinyt :
tert- hﬂwbmwewonm;wbmnamdylamhqrbmx,mwrmmbm-ExmmiucysSoi f@:rataommgd

e S0 S TR M o e Sh AT
gl (E rﬁah@’%{ Idhﬁ%tblifl)m‘ﬁh{ﬂ%dﬂw Ci- C&Jﬁlkyi-étﬂﬁmithwlﬂﬂlw)wﬁbb faewbﬂﬁﬁmwenyl
i phen ri .he o) r net hox
ot how s 16 Ry e ps e S SUBR e e B FHorE. gy or threei
tri rneéh;dth& égl thasesl sélectet Iﬁyshsﬂ;b)groukpﬁcmfsn&gpmd%?lkyahmnyy,msdtmgxyg e
t hose e,ar ec i S
91 0P &L okin S Ebo Helabh I 29ahe, TS B iR s Sk 2l
or a \Iawroyl%cfﬁsib aifieyllcarheﬁpeookahé @y hatkol&w-badbbnf; fon@eaaio;glmétha)ty,l S. nono-,,
t tit .
R Vi e N e S N R A
tC WOC? rgrblb'[rse.ehlctﬁ B?ydbuesermoged ahoize-may dudred, b*r?(mhtbﬂwe@a‘ymﬂaphmﬂs.?-@mmt of .
- X an 0, nitro,
cyano, di %WH%H—%NX ({@’ '%?W%yp% Bﬁh@‘%%’ n ’I(P)W& ﬁéﬂ)ﬁ} &aﬁeggpﬁﬂﬁfgr of ur anyl ;
-t et r ahijpheoph4- ;amdyl)momyho»eyieyld»qmetmm,tmomox)amthylbahoantwmhythyltmiomémyr ed -
examl wgahycrrggy%gﬁw Sy BRHRS) &l By onec e benar

: C A corresponding carboxy protecting group (Rg) is selected from those known in the art. -
Especially, R; is selected from the group consisting of C;-C7-alkyl such as methyl, ethyl or a
tert-C,-Cr-alkyl, especially tert-butyl; C,-Co-alkyl that is mono-, di or trisubstituted by phenyl,
such as henzyl ot benzoydryi, wherein the phenyl ring is un-substituted or substituted by one -
or more, e.g. two or three, residues e.g. those selected from the group consisting of C4-Cs-
alkyl, hydroxy, C;-Cr-alkoxy, C,-Cg-alkanoyli-oxy, halogen, nitro, cyano, and CFs; picolinyl;
piperonyl; allyl; cinnamyl; tetrahydrofuranyl; tetrahydropyranyl; methoxysthoxy-methyl, and
“benzyloxymethyl. A preferred example of protectlve groups which may be mentloned is

e S it e et e it e Tt gt et i

benzyl

* The activating group Rz is, for exarhple, an activating group that is being used '_in the field of

peptides, such as halogen such as chlorine, fluorine or bromine; C,-C;-alkylthio such as



The.activating group R3 is, for exanple, an activating group thatqg AR 7007
being used in the field of peptides, such as hal ogen such as CNZ)
fluorine or bromne; C,-Cr-alkylthio such as 2 7 MAR 2007 -6

nmet hyl -thio, ethyl-thio or tert-butwyl-thio; pyridyl-thio such .as
2-pyridyl-thin; imdazolyl such as 1-im dazolyl; benzthiazolyi-oxy such
as benzt hi azol yl -2-oxy-; benzotriazol -oxy such as benzotriazolyl-I-oxy-;
C2- CB- al kanoyl oxy, such as but yr oyl-oxy or pival oyl oxy; or 2,5-di oxo-

pyr rweihl-hi, 2thybitje oriea-Ridridhial O iiouish 3B T RN} Edarelvh et akaf ¢ er
h 7- A kyl
aves hhfa %cﬂyl @arkzﬂﬁai@@%k?gémh é‘é‘bpy razg:g;h.u ‘BEHthH‘érz%?Pxﬂucﬂ g kyl i's

for exa n- pro n-buty I sobut yl ,

sec- Hmrlzytrr,azmleiﬁ‘[—exl.buﬁyﬂa@lkaaoy;loxm esq'ioa@bmgropmy 9t pivéiexgry; or 2fdefioxd-

resi due, G al kyl, especially nmethyl, ethyl or tert-butyl is
pref@yrga yfhoﬁﬁ Al koxy is for exanple methoxy, ethoxy, n-propyl oxy,

i sopropyl oxy, n-butyl oxy, |sobutyl oxy, sec-butyloxy, tert-butyloxy or a

or of B GRter 5B e fkpBPE Rt oAb e B sl aR e gy,

CZ- G=ipk afyivisen C2- C8al kanoyl - oxy |s in particular acetyl, propi onyI ,
butyryl, isobutyryl or pival oyl.. C2-C5Al kanoyl is preferred. Especial ly
preferred is acetyl or pivaloyl. Halogen is in particular chlorine,

f1 uogj-peamdyt |E|‘f:§rrﬂxiaﬁ1p!@ﬁréthyfﬂ e%h;kprrppragyr B6heeyl ReLyl esbuBdisae butyhtehl ori ne
is preferred. JStcﬁ)ggsﬁj% nre ci Sopré, the re ﬁﬁrve am nation

- s C%Ht}‘trcé& SresPRNAHEPFHEs BAY OF ep(;y,r s espro@lly mshvé steliuci ng
3 %gen&,tbﬁ _banPRIMeKeepde, which may also be in-a conplexed form or
“hydrogen or a hydrogen donor both in the presence of a hydrogenation

catalyst. Furthernore, a reducing agent Is a suitable selenide or a

sil a@fc?-Ark%w tsarla} &chaniehvetrdae eﬂhbxfl rPﬁBWI@ZSBQoEFUp?lBXQ rﬂ-iﬂﬁﬂbgyr I.é‘oe&tyr-

exanpl e |i metal borohydr such "as sodi um boro de or
it mwﬁ%?'&rlw,.teebuarrpwaqrewogreaefmmmaartvh%rlervw'rr fereheéas\drrvdgse%ﬁ ci um

bor Odsﬁér hrrtsx&, eg;ra'eh@m ERBb &Iy RARE TOREHb ,%thoswﬂdqet-ger@wm ,
cyano orohy ri or lithium cyanoborohydrr an al kali netal
tri-(C, -C7-al koxy)-borohydri de

C-CrAlkanoyl in C,-Csalkanoyl-axy s in particular acetyl, proplonyl, butyryl, rsobutyryr or
pivaloyl. C,-CsAlkanoyl is preferred. Especially preferred is acetyl or pivaloyl.

Halogen is in particular chiorine, fluorine or bromine, and in a broader sense includes iodine.
Chlerine is preferred. | '

) | Step (a):

- In reaction Step (a), the reductive amination is carried out in the presence of a reducing -
agent. A suitable reducing agentis a borohydride, which may also be in a complexed form,
or hydrogen or a hydrogen donor beth in the presence of a hydrogenation catalyst.
Furthermore, a reducing agent is a suitable selenide or a silane.

A suitable borohydride or a complexed borchydride is, for example, an alkali metal
borohydride such as sodium'borOhydrIde or lithium borohydride; an earth alkall metal
borohydride such as calcium borchydride; an alk_eIi metal cyanoborohydride, such as sodium
¢yanoborohydride or fithium cyanoporohydride, an alkali metal tri-(C+-Cr-alkoxy)-borehydride
such as sodium trimethoxy-ethoxy-borohydride; a tetra-C-Cr-alkylammonium-
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such as sodi um trimet hoxy-et hoxy-borohydride: a tetra-GC -C7-al kyl awA um
Case 4-32676A 2 7 MAR 2007 -7 (cyano)borohydride such as MAR 2007
t et rabut yl ammoni um bor ohydri de or tetrabutyl ammoni um cyanoborohydride. A
suitabl e catalyst for the reductive.-anmi nation with hydrogen or a hydrogen
donor is, for exanple, nickel, such as Raney nickel, and noble netals or
their derivatives, for exanple oxides, such as pal I adium platiniurn or
pl ati S|red upport material s,
T N T T SR
car bocryandﬂitﬁolhudtﬁdegenatlon wi th hydrogen or a hydrogen donor may
preferably be carried out at pressures between 1 and about 100
at nosphere and at room tenperature between about -80 to about 2000C, .in
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et aloxides, $uch-de; pa@adnuml btalnmammmzaxrrmrrs@hde iWhehanh O?: bé apptrasamabgred ke .

sodi um or the ?SSI um sal t thereof esire presence of a

tert |S§P9°'5Fﬁaut?é%'95 (RITEeMPrg fé’t%yfr%ﬁfr?éic'% PR BPafﬁyféPF Sﬁ%fﬂpfeo?{%‘f@um@arrpr i se.
ot hercatoh0 mieaqy@wdenaﬁorewm ﬁ@ﬂroge?n B4 h{iaﬂd%éd’@dr@r ma??ﬂ.éﬁéhbiﬂ} B b&tied
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benzhydrol, pentad- et handi o 3- but an or cycl ohexandi oI

hydr 4t ﬂ"e"fe%'i}t!%ﬁ@%@ﬁ@ k a%%hé%ﬂ%@“?’ﬁ&&ﬁ@t rQQED feAPRatature pRIVERR
t et r afpygr 8¢ dud o0ty 6 SAHENA SatwedlY RRRIRFRIALE & £hoBf 1G-eui t.abl e

salt thereof such as the sodi um salt thereof, sodium tetrahydr oborate,

sugars ascorbic acid, |inonene; ‘silanes. The hydrogen donor nmay al so
i r e.
e Ut on E5HEB! bl PG g it

substd haseeer, mostipreiash steﬁﬁplﬂct@ﬁ%sﬁiﬁhﬁﬁpéé g. poralkel angialeor Wirlei:Crwo or -
thr egSUBS oML St &%te%ﬁtfsgeialﬁm tﬁegodlﬂﬁld?’thé ssétaééma%ﬁw of  if

trifl I%Kromsthox Cl-Cr-al nitro, ano, hydroxy
C2- c@sm&ahtbvlpre@regpizaéwéwmlaﬁwucaﬁafl@%h&ﬂ@wve ﬂald er Imdr@ge@sdoarpts

ﬁéﬁf T B B e e, S AR A e T e
are teftage- @71 é’reépan@fm gﬁéwtar&qi@é pmb*g?xwdf@lt hiydlrazine: sgciahexeng; -
. cyclohexadfene indane, tetralin, indoline; tetrahydroquinoline, hydroquinone, -
hypophosphinic acid or a suitable salt thereof such as the sodium salt thereof, sodium
tetrahydroboraté, sugars, ascorbic acid, limonene; or silanes. The hydrogen donor may also -

be used as solvent, especially 2-propanol or formic acid.

C A suitable sélenide is, for example, seienophenbl which is unsubstituted or substituted. .~
Suitable substituents comprise, for example, one, two or three substituents selected from’
e.g. halo, triflucromethyt, triﬂudromethoxy, Cy-Cy-alkyl, C4-Cralkoxy, nitro, cyano, hydroxyl,

' Cé—C12-alkan0yi, C4-Cyz-alkanoyloxy, and carboxy. Those silanes are preferred that are
completely soluble in the reaction medium and that may moreover produce organic soluble
by-products. Especially preferred are tn-C,-Cy-a!kyl -silanes, especially tnethyls;lane and tri- -
isopropyl-silane. Preferred are commercxally available selenides.
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A su:table sﬂane is, for example silane WhiCh is tnsubst:tuted by a substltuent selected from
the group consisting of C-Cyz-alkyl, especially Ci-C;-alkyl, and Cp-Cap-acyl, especially Cs-Cs-
,écy!. Preferred are commercially available silanes.
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| sopropyl -silane. Preferred are comerci al | y avai | abl e sel eni des.

suitable silane is, for exanple, silane which is trisubstituted bQ 7aMAR 2007
substituent selected from the group consisting of C, -Cl2-al kyl,

especially d-Cr7-al kyl, and C2-C30-agyl, especially Cl-C acyl. Preferred
are comrercially avail able silanes. Case 4:32676A 2 7 MAR 2007 -s The
reductive amnation is preferably carried out under acidic, neutral or
preferably under ., basic tions. A suitable base conprises, for
el e R 7ot g B SR ot S B BoutGe o PRS8BT

hy dr qgs@onBibmes SA dirdbis basd a@mﬂrseeorbaéﬁn%nb Gt ARAahetal hfdibtitkebpor e, an.
anm ne base can be used, for C7-al kyl am ne, such as.

ex
11 otoRIoRRIa SUCh % SoWRAGIOKiHenBOIRR PP @oerssrum carbonate:

et hy|Hﬂhe§9&b0&Y£ﬁfﬁe@ase%aH'b@QIseé'fB?exa’?‘rh';ﬂ@ tn@ -O:ARbAVINR AR 44 ne, or a
nor phol i ne, such as N=met hyl - mor phol i ne. Preferred ases i nclude lithium

hy dr dsiettdamingsireprPpYleoRNRIdT- bebféﬁmrﬁ@ Ry ethylydiseriopyaming, agiraridine: stdonat e,
pota wm&wﬂw&wepg JBhé}i'ﬁQ ARKASN-HBIAARRR tﬁe eﬁé@béyespreferred

i's sodium “hydroxi de, | um car bonat e or tr|- - am ne.
r edudndiuds IEmpmayHexides S@ewm fydraxiste, sqadlmsrwdtosen@ar mt@, ssvdlumemrbemata.

m xt fasgﬁm'?ﬁ*df&?]bfn%arﬂoﬂﬁ sud téf@flﬁ'ﬁ carbbRAE! E%?éé@gt ﬁ@%{or mﬁﬂg@' l'y do.

not act W t correspon I ng starting. (If a)
and (hydroside, $ddivn catbioakie erdt-apropyl@nipgr i de such as sodium ;,
borohydride. " or |ithium borohydride; an earth alkali :nmetal . borohydri de
" such as cal cium borohydride; an al kali metal cyanoborohydri de; such as
(;Odl dimecgairative pminaiion decasnied ol in msutighble disor solveot @rclemixtwewéedivestsr-’educ.j ng
gent., o & | ; I ml h as
ot nsayc A EEE TR sofiohs i aRIohal do o A iy cdfescB A3 " 2
pr ef enaterthls oﬂ-fbrramiael(ika) andrﬁte)L It an alK@ metal mrlob){qr)demrpblay@pﬁidm*sueh'a?e :
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bor oihvgachhwe:lemama&ail @hﬂi@bﬂyamhmomwn@mb@sehgimm eyanoborohydside cadithivenluci ny
2 Py rtasBorony AR Geed ieBEahy A0t o Bleride) £ PUEP Pty B Scplios 85 -
t.er t--alnghgllsweh hy hwmol,aatiearmi,ers@ﬂbwoi oif2-mgthoxyethamal, or glmetrlegreﬂermﬂaor
used 1% e[[I‘?Meﬁﬁriﬁﬁ-@ﬂiko‘?@ﬁgozjoﬂy&rﬁ% s}%ﬁﬁgj_ggﬁum‘trﬁen%%—%ﬂ\%%-t i.on :
g borohydride;- a tetra-C,-Cr-alkylammonium-(cyano)borohydride such as tetrabutylammonium-:
_ borohydride or tetrabutylammonium-cyanoborohydride,:is used as reducing agent, for:
example, hydroearbons, such as toluene‘-,.-este'rs such as ethylacetate or isopropylacetate,
sthers.such as terrahydrofuran or tert-butylmethylether are preferred. If hydrogen or.a
C hydregen donor is used as reducing system, each in the presence of a hydrogerratiorj
catalyst, a polar solvent is preferred. The reductive amination can also be carried out e.g. in -
a mixture of an organic solvent with water, both mono- and biphasic. In a biphasic system a
phase rransfer catalyst such as tetrabutylammoniumhalide, e.g. bromide, or

benzyltrimethylammonium halide, e.g. chioride, may be added.

if R; and Rz both represent a pretecting group and if the compound of formula (Il'b) isafree
_base, the presence of a base.is not requwed If, however Rils hydrogen and Ha isa

et et

protectlng group, not more than a molar equwalent of a base may be added. In order to
avoid racemisation, the reaction is preferably carried out by using less than an equimolar
amount of a base. If Ry and R, each are hydrogen, no racemisation is observed even if the | _
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catal yst, a polar solvent is preferred. The reductive am nation cap ﬁ%@ﬁmm
be carried out e.g. in a mxture of an organic solvent with water, 'b -
nono-- and bi phasic. In a biphasic systema phase transfer catalyst such
as tetrabutyl ammoni umhal i de, e.g. brem de, or benzyltrinethyl anmoni um
halide, e.g. chloride, may be added. If Rl and R2 both represent a
protecting group and if the conmpound of fornula (Ilb) is a free bas e,

the presence of. a base is not required. If h ver, R _js hydrogen and R2
o 2 IR CPHIEAD AN At drorae HanPrie sMEETL AT bdne T Y OBy bo
addedpreferalfly defertp@rataiesibdtweaeTD@hhdR0°C.he reaction is preferably
carried out by using less than an equinolar amount of a base. If R and
R2 each are hydrogen, no racem sation is observed even if the Case

4- 3267 présdntiNRnleY Kkewise Fei6d todbveBedhiidungs oPfrmuat(N a?@héﬂlbaﬁ be WBEE -

t han one equival ent. of base under, mld conditions, preferably at

t enpedsihtaragedipiasfecihe matiagire the samePnd S FrmMuRnt i on | i kewi se rel at es
to novel conpounds of forrmula (Il a) that can be used as internediates
for the manufacture of the conpound of formula (1). The present invention
1 i kewlReepregeritiaention fisydse Waipolpneyegormmaupds af éorrnula)(lf phiat eambeases ed

as 'r‘és‘*xh@ﬂb@iﬁ%%fﬁ%e%uﬁﬁdﬁ%%@mﬂ&nﬁﬁa%uhﬁ%fﬁi?mafhu('i)‘.j of formula (1)..The

reaction of a conmpound of forrmula (I1 with . a corpound of fornula (I

b) results in an Cinternediately formed imne (Schiff base) of formula
(I'l" cTHe reactiorFdtid &mpdintd of RormulBl(il d)Rih £LEMmpMESS & RIUiIMD) rE&AHshh R
conditions, be isolated or that can be subjected to-the reduction wthout
(i;sol dniegnedigiely ipened imine (Sehithhased af fasmulai(Wedst ep: reacti on, the formati on
f an i.m ne by renoving water,. followed by the.reduction step. The
removal is an equilibrium reQ%on, whi ch can be directed to the
formation of an imne by contifiously elimnating the water, for exanple,

by Lo : s Y
Fom nzo\,.r\n . (licy

o
\N N
R
C . that can, under certain reaction conditions, be isolated or that can be subjected to the

reduction without isolation.

The reductive amination is a two-step reaction, the formation of an imine by removing water,
followed by the reduction step. The removal is an equilibrium reaction, which can be
directed to the formation of an imine by continously elimihating the water, for exahpie, by
azeotropic removal. Furthermore, a water scavenger may be used to remove or inactivate

. free water which may be sffected by a physical progess such as absorption or adsorptionor . . .

bya chemical reaction. A suitable water scavenger includes without limitation anhydrides-of
organic acid, aluminosilicates such as. molecular sieves, other zeolites, finely divided silica

gel; finely divided aluminia, anhydrides of inorganic acids such as phosphoric anhydride

B T e



Case 4-32676A
azeotropic renoval . Furthernore, a water scavenger may be used to éiiﬂﬁ?
or inactivate free water which may be effected by a physical proc 007
such as absorption or adsorption or by a chem cal reaction. A suitable
wat er . scavenger includes without |inifgtion anhydrides of organic acid,
al um nosilicates such as nol ecul ar sieves, other zeolites, finely divided
silica gel, finely divi ded aI um ni a, anhydri des of inorganic acids such
as phosphqric anhydr.i de -32676A 2 7 NAR 2007 0 (PzZzOB), |[.norganic
2 PhoBhgrie QI de Cave, £ aR0T e . TR 2000, oot RelhEEl ubier 2n
and otdarothdlanEganie samd sichsCdhicgmenlogiielm chl oride. If Step (a) is
carried out via first manufacturing and isolating a conpound of fornula
(It c¢'), a conpound of fornmula (Il a) is reacted with a compound of

for WllﬁSl@b'!aPibcaﬁ%ﬂ%t via trfenamii8ser m;s@am@s@comﬁoﬁd @méir’nm;a B?c Rl

hydr ogen npounds of fornmula (11 c') can then be converted into

cor r e$PBIEPRY ot nmBla{H <) i repeteshirith & $amMROung wf fasenyla HdP)t maykeivdBeinds of

for wlrgeéénbe f & baké N A, w/éreﬁzo&@myaa)g@ﬁd %hmuﬁ@@aﬁfoﬁﬁulmmaﬁ eaftheRliRve.
The intermediate Imine of fornula g{(can for exanple, be isolated

by rerev¥arieskintoRoresPeRsingeRMP@INGS obipraw ilc) hy reshicingdpe epapeyndsyof
azeot oRyifa g?@pmﬂ] S:Err\ﬁﬁrscﬁ{ds fRdfciRg 3{]&&%@%%%@@5190\&“9 reductive.

amnation s carried out wtnout. 1Solating a conpound of forrrula:(ll
c'). The reductive am nation is nost pref erably carried out wthout

- renmov nd w.th,
a as?hgﬁitﬁﬁggﬁ%to E{%ﬂ grom gﬁé é.(a.m g‘%é\% %ogﬂé@s ﬁﬁ% \%Ig % -
r educisalyenteage Ay dm&atloasewmaimbyaaeqswmrea@vanqivmww of the imne. .
Structural elenment, conmpounds of fornula (Il c¢') conprise both the.
corresponding E and the corresponding Z i soner thereof. Preferred is the
E i soea pr@errﬁeé vaiiangdhe reduplive aminalipi isvgagied eut attbguttisolaiingr aeragowyd-of = -
formika ? wherein R is hydrogen or a tetrazole. protecting group
and wher el n is hydrogen or a'car boxy protecting group. Corresponding
conpounds can be used as internediates for the manufacture of the -

conpo 3.
wher eﬁ‘rrﬂl'ga?éﬁcfggé tH]'H (5‘?1%'%%8 mgéﬁjr%arr@/ %ﬁ?‘ggwgﬁﬁi o°g”f8ﬁ6®g té'lof R and
-~ R2 r epspetally, h{drog&a being. hydrogen and with a base such as sodlum hydrox1de a.solvent -

such as methanol and a reducing reagent such as sodium borohydride. -

_ : N 7
In view of the imine structural element, compounds of formula (Il ¢’) comprise both the:
corresponding E and the corresponding Z isomer thereof. .Preferred is the E isomer. - -

: (: The present invention likewise relates to'compounds of formula (Il ¢’} wherein R; is hydrogen:
or a tetrazole protecting group and wherein R; is hydrogen or a carboxy protecting group.
Corresponding compounds can be used as intermediates for the manufacture of the -
compound of formula (1). Preferred are compounds of formula (Il ¢’), wherein at least one of

R, and R, represents hydrogen or both of R; and R, represent hydrogen.

The compounds of formulae (Il a) and (Il b) are partially known and can be prepared
.according to methods known per se. -

S S U PO Yy PO SN S DU Y6 UL [ SO P

Another embodiment of the present invention is a process for the r_nanufabture of the

compound of formula
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The conpounds oquorrrul ae (11 a) and (II b) are partlally known a”?gﬁﬁ';{hh@m

be prepared according to nethods known per se. Another enbodi nent
- present invention is a process for the manufacture of the conpound of
formul a Case 4-32676A 2 7 MAR 2007 111 HN- NLJ(N (Il a") or a salt

thereof, conprising (i) reacting a corrpound of formula HNtJ N J "N Hal

(I'v a) or a salt thereof, wherein Hal .is hal ogen, wth a conpound of
formul a R8 R6 O RO R7 (IV b) wherein R6, R7 and R8, independently of

, - C6- al kyl ;. or R7 and RS together form CZ-CS-;

3 et hyl ene, propyl ene, butylene, or R6 and Re toget her
ene, in the presence of an acid; and (ii) reacting a
corrpound of fornrula R6 R7. . RI.. NNONN -~. RB

(II a’)
ora salt thereof, comprising
(i}  reacting a compound of formula

o)

Hal

O | | (Va)

- or a salt thereof, wherein Hal is ha}ogen with a-compound of formula
: Rs .
R6 N, ~R® ‘
A (125
--wherein Rs, By and Rg, independently.of one another, represent hydrogen or C-Cg-alkyl, -
“such as methy! or ethyl, and Ry represents C,-Cs-alkyl;“or Ry and Ry together formC5-Cs-. - -
- alkylene, such as ethylene, propylene, butyleng, or Rs and Rg together form Cs-Cy-alkylene,
in the presence of an acid; and

(i) reacting a resulting compound of formula

R6._ _R7 .
-5

R8
' Hal
)
with a compound of formula
e 3

'-'-~‘=.pi.:-\ T h (IV d} s e et -L-'--u—' ;—.T—m—m e L--w_"' PSP — RS ww.-«— '_, e _.-' — e 2T

wherein X represents halogen such as fodine, bromine or chiorine, and Rs and R’s,
'andependent!y of one another represent’ 01-07-a1kyf such as methyl or ethyl, or together
form C,-Cs-alkylene, such as ethylene, propylene, butylehe or 1,2-dimethylethylens or 2,2-
dimethylpropylene, in the presence of a transition metal catalyst; and

sent hydrogen or G -C6-al kyl, .such as nethyl or ethyl,

et



Hal (Igla%)‘l's\%ﬂ%a compound of formula ORs \ o RS 1 xzr,_ .. W&efqﬁlléﬁ 6&7
represents hal ogen such as i o0dine, bromne or chlorine, and R6 an ,2
i ndependent|y of one another, represent C,-C7-al kyl, such as nethyl or

et hyl, or together forn1C2-C4-aIker%§, such as et hyl ene, propyl ene,
butyl ene or 1, 2-di net hyl et hyl ene or'f, - di net hyl propyl ene, in the
presence of a transition netal catalyst; and Case 4-32676A 2 7 MAR 2007
-12 (iii) renoving sequentially or in a single step the protecting groups
f r om diii} egainoving seqagniialynor iofa gingleralep tREpRTedRDg ghous@aRy B redyitiigR5 R8 O
(1V e) Wi th an acid, preferably in the presence of water,
(iv) aor §hﬁ§?ﬁgﬁggﬁpound of formula (Il a') or a salt thereof. The
reacti oé&~St®ps (i) -(iv) described above in the variants are carri.ed
out, for e aﬁgje, : b&s absence or, customarily, in the presence of a

| fuent or a m xture thereof, the reaction, as

{0 sxﬁ5thh cooling, at roomtenperature or with:
war m ng, for in a tenperature range from about -800C up to the
boi I'i ng poi 3 reaction nedium preferably fromabout -10C to
about :+200C,.. Jand, if necessary., in a, closed vessel, under pressure,
in an inert, gas atnosphere @¥d&)or under anhydrous

requi re'd,mbé‘f

by treatment with an acid, preferably in the presence of water,
(iv) a resulting compound of formufe (If &’} or a salt thereof.
; C The reactions Steps (i) —(iv) described above |n the vafianis are carried out, for exampie;?--.ini%‘ -
| " the absence or, customarily, in the pfesen6e ofa suitable eoltvent or diluent ora mixture = -

thereof, the reaction, as required, being cerried out with ceoling, at room temperatureor With -

waﬁ‘ning, for example in a temperature range from about -80°C up te the boiling peint-"df-the' s
. reaction medium, preferably_from__about -10°C to ebout.;_-l-290°0,: and, if necessary, ina: . - -
__Hcios.ed Qessei, under pressure, in an inert gas etmospﬁere__ end/er under anhj,;drous 5 WhLl

. conditions.

Step (i) is carried out, for example, the in-the pregence of 0.0001 to 0.1 equivalents,

preferably 0.001 to 0.04 equivalents of a Bronstedt acid, such as sulfuric acid,'hydrochlori‘d-f T
acid, phosphoric acid, methanesulfonic acid, ethanesulfonic acid, para-to!ﬂenesulfonie acid:: ¢

. C camphor-10-sulfonic acid, triflucroacetic acid, triehloroacetic acid, Q,0'-dibenzoyltartaric acid -
‘and the fike. |

The reaction is carried out in a solvent Which is sufficiently stable under anhydrous acidic":
conditions, e. g. in ethyl acetate, isoprepyl acetate, an aromatic solventi, such as toluene or
xylene, or an ethereal solvent, such as tert-butyl methyi ether, tetrahydrofufan, butyl ether-or
1,2-dimethoxyethane, or a nitrile, such as acetonitrile. A preferred solvent is toluene.

The reaction temperature is between 15°C"ancf the boiling point of the reaction medium, '

e prafetably between 807and 60°CT s T T T T T

Step (i} is carried out, for example, by using a conventional transition metal catalyst, for
example, corresponding conventionally used platinium or palladium catalyst palladium, such
as dichlorobis(triphenylphosphine)palladium(il). '
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condi tons. gte i is carried out,. for exanple, the in the pre of
p (i ) nmp p 35’@&2007

0.0001 to 0.1 equivalents, preferably 0.001 to 0.04 equivalents
Bronstedt .acid, such as sulfuric acid, hydrochloric acid, phosphoric
aci d, nethanesul fonic acid, ethanesy#%onlc acid, para- t ol uenesul f oni ¢
acid;..: canphor-1 O-sulfonic acid, 7ifluoroacetic aci d,
“trichloroacetic acid, O O -dibenzoyltartaric acid and the i ke. The
reaction is carried out in a solvent which is sufficiently stable under
anhydrous acidic.:. conditions, e. g. in ethyl acetate, isopropyl
acetate, an aromatic solvent, such as toluene or- xylene, or an ethereal
soI v efitep (di) ctrriad ovle farexample, e dispoivieg Reesuliing eerhgaiindfal fermuleb(iVe) iet her or -

onitrile _
sol veriter SPEN RIS weflr dhoftl ddghiricte 6i3afif BRRRPAA flesBaydiy REBURY

boi | | ayagdiahelewdted kenparatre.obrystaiization ofﬁhepmdmbi i abeermglished Oy alistilliog C: o
ot o0 &1t b of £ pBRE IBLiGille SHOn SR BarsP Yol WA GY baRBatdAIS: 11 OF

net al spori onven y USE ati num
or pathkesal rrwaswasa?\pisltoppaﬂel cmglmnmolwﬁﬂ area@hers such as tetrahydrofuran 1,4- :

dllghls‘ﬁ)g)g | F’ ;echpﬂﬁ "ggosffghlaggg:gexg Iairghglf)a SIWPH%%% ?@ 5P | ﬁR 200’7

conpoproparedi, 2-propandal, 1(sd>m‘opyl dcetateyddleens) xylane adetic acidbor fatnir acmhd’ragerred
. a

2P R o P 3R ol TS URSRRD FhS R A b o8 Buffodet

i slt |rhyciatgﬂormfa‘mdabhosphoac aard; mefhahmwongamd; ethaheauifonicanbit, pgraA/at er; -

cool in riate

(v o Pleb e et 8l FS0 it b Bl a5 PR oA R P BURRE A i 1
et Eeranldhydmdimlpasmlc mmfsexramﬁﬁ oh?dud ubed :saieu?émctzog ?Zd 6. mﬁlg?emgwlﬁgne o
t hang s propano - Dr 0panog .
gcet ir(?S%EEﬁJtGO @'F SE%E'P]Q @aﬁegf)!j pp%ergpgrt}ei\ﬁg (2¥\?5'§ gﬁ?@“ﬂ%’? ffanol ané et hanot.
Sui tabl e acids are Bronsted, acids, such as. sulfuric acid, hydrochloric,
d, met I £ d f i,d
Ror o TSRS Sisn 6] s SR EREAyBA S B0 ior ™ HERERY M, ?@?ﬂﬁscbvac. @
Pr ef ejrys&alhzing tte raswtirguddnopoundad lfcnimumﬁ(dl d’i)ﬁd:lsmctﬂié manﬁommi%re?hﬁd@sﬂedm of

aci d nuescggsary ageei:[ vW:erE up?es?pSec?aqd ?egtraec 8}1 va Yy cl"suromattography of the reaction :
mixture.

The compounds of formula (vd are breparea'by:reac'tingf'a cor’npbund.bf formula =

(Ivd),
wherein X is halogen, for example, bromo, with magnesium under Grignard conditions,
especially under anhydrous conditions, preferably in the presence of an actlvator such as.
1 2-d|brom0—ethane to form a copmpound of formula’ '

, W, |
which is then treated with Zn(X), , X being halogen, especially chloro.



respect to the starting material, preferably between 0.1 and 1.5

equi valents.. The isolation. Step (iv) is carried out according QZ)MAR 2007
conventional isol ation met hods, such as, by crystallizing the resulting
conpound of forrmula (Il a') fromthé4react|on m xture - if desired or
necessary after work-up, especially by extraction - or by chromat ogr aphy
-ofrt-he; reaction mxture. The conmpounds of fornmula (1V d) are prepared by
react‘: Regmgnt‘i‘dh@@mﬂd bedinhing oiLth@spedfiBition, mibsy oﬂfh)a,anwb@hﬁhﬂré’ceip&r hal ogleln, for
exanpl e ro condi tions ally
inder SHARAIRR SRR BT ROROreL PR B R tot 1de 1 PRCkscBIoHCan CLLR vat or
such ar&anufa&uranﬂ*slkvhmmenﬂmnbe udeooffaquroteating amup ool etazblaraplisa O R, OARS
x-My (LV dd) which is then treated with Zn(X)2, X being hal ogen,
especﬂ?f‘\‘"{f ¢thloro. 2 7 MAR 2007 . -14 As nentioned in the beginning of the
specification, nost of the angiotensin || receptor ant agoni sts conpri se

as st r#“%te'iénﬂérﬁ tﬁé&rﬁ%@ﬂ&hﬂgﬁé@@bﬁn&c’t{h tet antB ﬂgggénﬁ%ﬂéﬁ%g@héor the

rranufac ure he"use o rou I the
t et azokeegentig used. Tmuphwlmqﬂmg@%aﬁrﬁeévedlﬁ@ Ulﬁd%h@ﬁlypmlWB §roup to

pr ot ec&ss:{n*& t%% 6ﬁﬁé’{r§hédsyﬂ9?tﬁ39@fd&§§s 1@5&@@@ slhigh méIERME Wefht. STHésed The

tri pheny aved | ater er acidic conditrons.

di sadv%nlﬁ%rg@-alropvlﬁ%trwlemﬁ@fﬁqlmw| is gﬁraéd?a epable 2 gaiadetipnrgorie any s h| gh
ol ec Ul AkerWBheidion, Tﬂee re%owﬂ%ﬂwg;@o@&m@gwp%m%@E@rrd%rvetaﬁa&dxrw group is

used to enable a nmetallation pri er conversion. The
_r enov P3G fUEH ?ﬂ't?ﬁr%‘bft"f"ﬁg"d@regl?bat? é’(ﬁﬁl“@@ét‘q{'df‘?%‘s‘ia%ﬁ% geRrgiRFion reagentss,
$uch astel) Mhih dré fdghiteliad@ didddedntdge, or a transition netal catalyzed
““deprotection step, which are regarded as a di sadvantage. The protection

of a tetrazole ring against organonetallic reagents by using a
2- met hijHe-etection of a tetrazole ring against organometallic reagents by using a 2-imethyl-2-

propyl group Is another variant. For its removal this group requires harsh acidic conditions
which are not compatible with sensitive functional groups in the compound or product,

Alternatively, the 2-cyahoethyl tetrazole protecting group Is being used. The low stability of
this protecting group towards most organometallic reagents, and the formation of highly toxic
‘byproducts during deprotection are regarded as disadvantages.

Tetrazole rings can also be protscted by a (phenylmethyl)oxymethyl group. However, one
type of the two isomers formed is not stable towards organomeialiic reagents, not even at
{ow temperatures.

The objective of the present invention is to provide a synthesis for the compound of formula
(Il' a’) or salts thereof by using protective groups which (1) do not have the disadvantages
described above, (2) are easily introduced in high yield, (3) are of low welght, (4) are stable
in the presence of organométallic reagents, such as aryl zinc and aryl magnesium
compounds, (5) are easily removead in high yield under acidic conditions which ars
compatible with sensitive functional groups, such as a formyi group.

it has surprisingly been fdund that the process as described immediately above meets the
- above objsctives. For example, a person skilled in ths art would not expect that compounds
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propyl group is another variant. For its renpval thrs group requires

harsh acidic conditions which are not conpatible with sensitive 27 MAR 2007
functional groups in the conmpound or product, Alternatively, the
2-cyanoet hyl tetrazole protecting qrup I s being used. The low stability
of this protecting group towards nost organonetallic reagents, and the
formation of highly toxic byproducts during deprotection are regarded as

di sadvant age Tetrazole rings can al so be protected by a

( pher@flfmgﬁy(w@iyﬁ%?ﬁy'ﬁe@%ﬂw Cqu@lAléﬂ/é’l*h agREPoURhe fafmyladVidioas somer s

for | ow

t oo L ERind p@Riding GNBRS Br PeRRRRR A1) oo R e f?é”l'%“ﬁll’%’% 2
synt h‘@tt@sldﬂfelﬂ lfﬂeSt@ alm!ll a)melabprﬁﬂn& cquplingrepciipn. Sapersomn plifledin ths usi ng

t bed
L S A M A P R S g e,
(4) avaailcshen bl offi rlFurthernllﬂfe,seeweo@Skrllecglarlmre:ﬁalopid@xpqubm@rresm,m aryl

zinc ( V. .gh. yield
cndePr g Raro[RAERL RRR Bk BRI cPhauT B8 oot TR EEN Dndir e Y
gr oupsild mdhoasaaoﬁthnatyabcgneoup | t has surprisingly been found that the
process as described i mediately above neets the above objectives. For

exanmpl e, a person skilled in the art woul d not expect that conpounds Case
4- 32 @e6ddihgly, Mﬁﬂhéﬂ@mbodr[r@nbof the praseat ibvantio) acamviekcamspalinkis of fdimuteeupl i ng -

vvrth ; 0 ndi n rotect | roups of .
the (GPRTERE Sy B PO R o S SR i B ol e, € 1o ¢
st ableg i n such a net aI organi c- coupling reaction. A person skilled in the
irt woul d expect that corresponding protection groups of the tetrazoles

of formula (I'V d) would be split off. Furthernmore, a person skilled in

t he @ prefeomeddnebguiiroenttah #iis sgpractsiibadirespnt jprertiec rélatesdo awpspoiindg bie-

tetr%,g,| s of fornula.(1V e). would be split off-that easily under the

mld o c?tr ons as outlined above Accor di ngly, another enbodi ment of the

pr esenti®y ntion are novel..conpounds of formulae (I1Va), (IV-b), (1V

c), (LV d), |V d); ¥V d'), and (1V_ e), especially conmpounds of
for-aoI'N '3 7 : R ALt S A

. R8

(IV e),
wherein Rg and R’s, |ndependently of one another represent C1 C;r-alkyl such as methyl or
ethyl, or together form CZ-C,;-alkylene such as. ethylene propylene butylene or.
1 2—drmethylethylene or2,.2- drmethylpropylene or wherein Rs, H7 and Rg, independently of g

(: | one another, represent hydrogen or C+-Cr-alkyl, such as methyl or ethyl, and By represents
Cy-Cy-alkyl, or Ry and Ry together form C,-Cs-alkylene, such as ethylene, propylene, '
butylene, or B and Ry together form Cs-Cg-alkylene. |

Preferred compounds of formula (_lV e} are those compounds, wherein Rs and R’s,
independently of one another, represent C,-Cs-alkyl, such as methyl or ethyl, or together -
-form 02-04-alkylene such as ethylene propylene butylene or i, 2 drmethylethylene orz, 2- A

| R dimethylpropylene Br wherern Rs, RT and R, mdependently of one’ an’other represent AR
hydrogen or C;-Cy-alkyl, such as methyl or ethyl, and Ry represents C4-Cs-alkyl, or R; and Ry
together form C,-Cs-alkylene, such as et_hylene, propylene, butylene. ‘
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A preferre n% %r ment of this aspect. of the present invention reI a ?@t

a conpound of ' formula . R6 R7 .. ' RO~ NrJ ORs pYN3JR5(Z 5{2007
wherein R5 and R 5, independently of one another, represent Cl-C7-alkyl,
such as nmethyl or ethyl, or together 61‘orm02 C4- al kyl ene, such as

et hyl ene, propyl ene, buterne or 1, 2 di et hyl et hyl ene or

2, 2-di met hyl propyl ene, or wherein R5 R7 and R9, independently of one
anot her, represent hydrogen or Cl-C7-al kyl, such as nethyl or ethyl, and
RO r epF-‘é’gefﬁ?'? prefered-cemepkndsef frmuda d Vg af%@@’ﬂmé#‘dﬁ d\f*‘#f w2 Resnd Py | ene,

such ehe

o R AR v O i
conpowmhl@'emvﬁ*eef’eﬁhd R f%i?fﬁsﬂtlbydfogﬁaeﬂﬁ'érﬁtéﬂpﬂe?e@ﬁ Cﬂ)-rﬁa aélﬂ’bt her, represent’
C, - C4-alkyl, such as nmethyl or ethyl, or together form C2- C4 al kyl ene,

such as ethylene propyl ene, buterne or 1, 2-di methyl et hyl ene or 2, 2-
di met hyibgmogieired epmpeundsef dormuRe( Wrehmmundampmsmamqfﬂor one anot her -

repres, ( I u
B o L L L
as et hyheraie, Rqanoid3d repesehnhyyimgee ar@hBeam Bz®gemep formNIRC28lRYlens, Boicliteen
m)re p. nds of formula (1V e) are conpounds wherein R5 and
étﬁ)d%']r;)éeﬁrgj rr{é/)'g)éjof one anot her, represent C,-C3-alkyl, such as
rret hyI .ethyl or propyl, or wherern R5, R7 and R9 represent hydrogen,
_.and . G1- CA- : (1V e)
o0 B ool (LS SO RO R (1Y )
I epr esbawottingBxanigs., such as nethyl, ethyl or propyl, and wherein R6 .
ind R8 represent hydrogen, and R7 and R9 toget her form C27C3- al kyl ene,
‘Isuch as ethylene or propylene. Especially preferred are the conpounds.
: of. f orimahathét #mbpditrieat ofdhe ivpsiior, rmtlbry Stapsle) cdvebe combinbed witb the ng '
exanplfgrsmanon of a compound of formula (Il a) with the conventional oxidation of a corresponding

hydroxymethyl derivative of formula -

with the conventional reduction of a cerreSbonding derivatives of the carboxyiic acid “of
formula

B SL RS U U P i S W




I:n anotcr?g‘raz;(‘asnzbaggﬁrreﬁt of the invention, react.i on Step (a) can be c%l;(})mhed
' 7007

wth the formation of a conpound of fornula (I I a) wth the
conventional oxidation of a corresponding hydroxynmethyl derivative of
formula OHN NAN RL wth the conveptional reduction of a
correspondi ng derivatives of the carboxylic acid of formula O R4 N- N~N
R1 Case 4-32676A 2 7 MAR 2007 -17 wherein R4 represents, -for exanple,
hydr oxy, Ci -C7-al koxy or hal ogen such as chloro; or wth the :
conventi-onal hydrolysis of an acetale of formula OR'S RSO ryNn \NN R1
wher ei {nBRirfA réaﬁesentsndﬁ@&a%ﬁt h¥dr@§y, @1@7%9 OF halb§EH 85®Hs hiorb;/oral kyl ,
such as net hy DL et her form C2- CA<al kyl ene, such

asr et hyite e CW@W”@h@W‘Y%PW% %JP of fopmulgi net hyl et hyl ene. The present
i nvention |ikew se relates to reaction Step (a), especially the reduction
step oU : reductive srination. If the reaction is carried out, for
exanple, with a borghydrjide and under )

@l

Wherein-R5 and Rs', independently of one another, represent C;-C;-alkyl, such as methyl or
ethyl, or together form Cs-C;-alkylene, such as-ethylene, propylene or butylene or 1,2-
dimethylethylene.

The present invention likewise relates to reaction Step (a), especially the reduction step of::: «
reductive amination. If the reaction is carried out, for example, with a borohydride and under:::
‘basic conditions in a poiaf solvent, optionally, in the presence of water, preferably in a lower..
(especially anhydrous) alkanol such as methanol, ethanol, isopropanol or glyme, the .

resulting compound of formula (Il ¢) OF (- c) respectwely, can surprisingly be obtained in an -
‘essentially enantlomencany pure form. Iti i$ expected that under basic conditions, normally’

‘an at least partial racemisation-will take place. In contrast to this, surprisingly, for example;
__ C an enantiomer excess (ee) ofa compound of formula (1l ¢) or (Il ¢*), respectively, of = 95%,
preferably = 98% and most preferably = 99% can be achieved.

Step (a) is preferably carried out under miild conditions, especially in a temperature range of
about -10°C to about room temperature, preferable in a range of about -5°C and +5°C.

Step (b):

- = 5 o ....u..n..." = r TR s e R — .,‘,_..... =i
— - DI N . I

in react:on teg (b) the acylat:on is camed out for example in absence or in presence of a ’

suitable base,



s ‘32676A | | onal | h z
asic conditions in a polar solvent, optionally, in the presence o Mmggﬁﬂ?

water, preferably in a lower.... (especially anhydr ous) al kanol
nethanol, et hanol , isopropanol or glyme, the resulting conpound of
formula-(1l1 c) or respectively, can_ggrprisingly be obtained in an
essentially enantionerically pure form It i's expected that under basic
conditions normal | y' an at least partial racemsation will take pl ace.

In co r t to this r|5| ex enant i oner excess
(s " BEREHIE Bhsest A or SR 4R iete] RS e crsdsect ver v of 5. 95%
pr ef erBbholide BB%péﬁdn@aﬁﬁna@[ ehgbetituiedbrebeaed peridiedy, anmles Step (a) is
pr ef erablt\/ carried oug ugger ml.d condi EI ons ec alé‘ q t enperat ure
r ange "BANtNalgiR AMINES TG S BlYIarings basip ?*SE%V@QSBr%Fa I§I:7ea'f a range of

about ambferaid hydexideSt Eiaarhples Iwméremy ibeMneriieRed, Mcludehsodamy! ation is
carried out, for I n absence or in gresence of a_. suitabl e base.

Case HYQQ’B%N%SF‘%Q@GWE t"fﬁ'yﬁm"ﬁ%hﬂ"@’%’é{ geing, Ei-bytdramina bl e, al kal |
et al cinyiipr6isfarfihe CRIRAAAIRS pholiMBId? MNekiHi- Siberﬁdnﬁhercﬁrﬁétﬂﬂaam nes,

_ unsubstltuted or substituted pyridines, anilines napht hal ene am nes,
tri - caniine o qispetvianaiao-naakihaleRe eiding | aeolliging, 8f r a- C1- C7- al kyl - ammoni um

“hydr obbefrmEnRgRRIreSHiumiNySloxiRY ADSrefERibiaee th i trpg- ogiaik?ramxw hydr oxi.de,
potassi um carbopate, triethylamne, tri-propyl-amne ri-butyl-am ne or

et hyl éh'qhsé!’ﬁpﬁfﬁﬂsﬁ“ﬁ?ﬁrﬁﬁw‘ﬁm'%t)h'ﬁIpyﬁ‘dﬂﬁhoI ine or N-nethyl-piperidine,

di met hyl - aniline or-dinethyl am no-napht hal ene, a lutidine, a collidine,

or benzyl tri met hyl ammoni um hydr oxi de. A preferred base is a

tri- Ib%ﬁcséawuaﬁ@rﬁ'@d ogtipr efalelnat rlyers o By Mbdie v sevents: pyri dine. The -

icyl aﬁ'hé’Beﬂsén SRINIéd Pdne it |é ﬁ}ll? eﬁéﬁlé@@ Soldd luptb ¥§l0ént(?fr sbije® mM.xture, of
sol vent s. per son ski | in the art is fully enabled to select a

sui ta{’brsée@oF%Wa”d?'e’sﬁﬂ %féﬂ‘?tfc BWP@WPO'FWC%WGW HreHeowER B8 Ky dr ocar bon' *

such agy IE@étHx%P&a:%Bdtﬁéb@éthﬁlé@&a?&sanoeﬁ/m} FORlIR]Paftl Hydfcsipehe of . ..
et hyl acetate and wat er al ogenat ed hydrocarbon . such as net hyl ene

chl or $4¥rb, as{neihylene ghigride, aa@tr%&%{qﬁrﬁ&%qei%"tdp o pespyipoiiile.@n @heran et her
; such as tetrahydrofurane or dioxane, 1,2-dimethoxy-ethane; amide such as : e

d”\

dimethylformamide, or a hydrocarbon, such as toluene, is used as solvent.

. During the-acylation-of a compound of formula:(ll c), if B; is hydrogen, the
carboxyl-group might also be acylated forming a mixed anhydnde This
intermediate is strongly prone to racemisation, mam!y under basic conditions.

_ Racemisation however can be avoided by first adding the compound of formula (i .
| ( ) d), especially the halide, to the compound of formula (lic) in.a suitable inert solvent
(e.g. dimethoxyethane, tetrahydrofuran or acetonitril), then slowly adding a sub- '
stoichiometric amount of the base, especiaﬁy pyriding, in relation to the compound
of formula {1t d). Small amounts of water in the reaction mixture, preferably two
equivalents, may additiona[!y suppress racemisation. H |

The reaction can alsoe be carried out by simultaneous or altemative addition of a
) compound of formula (II d) and a base suoh as pyndme keeplng the reachon .

e ———— Mt Tk« m 2 P B, it 1 ot g .—-.._.. T ERP R L L S
ooy TN ) - LRI _.--..'--.‘_.-.;-,.‘.-., a7

mlxture amdlc at all txmes

e,

The invention likewise relates to a compoUnd of formuta (1l €), wherein R, is
hydrogen or a tetrazole protecting group and Rz is hydrogen or a carboxy
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such as tet rahydr of urane or di oxane, 1,2<di nethoxy-ethane.am de such as

di met hyl f or mam de, or a hydrocarbon; such as toluene, is used as sbl WARt007
During the acylation of a conpound of formla (It c), if R is hydrogen,
the . . carboxyl-group mght also bggacylated formng a mxed anhydri de.
This intermediate is strongly prone to raceni sation, nmainly under basic
conditions. Racem sation however can be avoided by first adding the

compound of formula (I1: .© d), especially -the halide, to the conpound of
f or muIPEEFINg) arpwp. excding ghpamipayepiot &g muland! o) shejeindirie eiikenst hane,

tetrahyd eﬁwtﬁat Gin BEEIRNG. graé ihierhBERteSHP WA AGredf J1ED- St oi chiometric
anount ‘of t'’he base, especially pyridine, in relation to the corrpound of
fornuICQmPP‘ImCH?ffOEﬁ‘ﬁ‘BI(UanDunts of water in the reaction mxture,

preferably two equivalents, may addl tionally suppress racem sation. The
reacti on can also be carri_ed out 5| mul t aneous or alternative addition
of a Theinysatien fewiss ralAtes {d ﬁegytscm s‘féﬁega%lﬂt!rmscqmnqmﬁné keepi ng t he
reacti r I rel'ates to a
Compoda Bt dHifinds "?%dn%%%ﬁﬁé’& PRIl e oFE NP hrol ¢

pr ot e@xarngega@aparmmmxc@swe}@fgmprmowd@éfqymga (@3 er 4L FR676A Z 7 MAR -

7007 988, A d &for, Ia(I) c)
wher el SePopVeR BEp 8k, ARy Gk B du PRIRAT: e AR

i nt er aekievace f or the manuf acture of the conpound of for rrul a (I). The
invention |likew se relates to reaction Step (b). The resulting conpound
of formula (Il e) can be obtained in. an essentially enantionerically

‘pur e ifd?amplﬁeentsmmbéngaumueraazd-tﬂ@nﬁydrmapr@@)cﬁog geeupoiopound of:

[ 2 L CE b 11499 f bI’>98%.d
rost prErerufh Anlyf oloot SRR B bl (P B R S S 5ot ect ng.
groupcamspﬂndmg halide thgeaof, @daabmeoteegnemygdnsgpmmpl arfive or &icanpl e; two -
equi Vﬁl'o%pfa?mr?(; :%Oécfbeé tgg%%%r% éUrﬁBHuﬁd(a’f f“on‘%l’a (ﬂ cgdrssolb&?m

a suitable solvent, e. g. ‘toluene. Surpnsmg!y, no racemlsatlon is'observed.

Normally, in-corresponding compounds of formula (1l c), wherein Ryis hydrogen of
a protecting group, one would expect at least partial racemisation, mainly in

presence of base or acid and at elevated.temperature.- 'Howeve‘r',‘_no- racemisation " -
is observed. under the conditions applied:according to this invention. -

‘Normally, in corresponding compounds of formula (H c); wherein R; is hydrogen,
(. one would expect a racemisation. However, in a presence of a base, no

racemisation is observed.

If R is hydrogen and R, a protecting group, the tetrazole ring might aiso be
acylated. When, however, the reaction mixture is quenched, for example with
water or an alcohol such as methanel, the corresponding compound can be
obtained wherein H, is hydrbgeﬁ. '

O —_— e - S gy it T it D PO SOOI GOV L

' Compounds of formula (ll d) are known or can be manufactured accordmg to

* methods known per se.

Step (c):
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correspondlng hal i de thereof, and a base;. e.g: ethyl- dllsopropyl

or to-n- propyI anm ne are added to a correspondl ng conpound- of forrﬁﬂm& 3&07
c): dissolved in. a suitable solvent, e.g. toluene. Surprisingly, no
racem sation is-observed. Normall y,_'zion-correspondi ng conpounds of

formula (11 c), wherein 132; is hydrogen or a protecting group, one.

woul d expect at Ieast partial racem sation, mai nly in presence of base

or acid and at eval ed tenper Howev 0 racem sation.

obser B8 oAt e lsuiing PONES di et aaii ubes ARG Gvent | on.

Nor malgkdtip, béh B CaRREVYE e rdingromatde knbwik pod st ih e g, wherein R2 is
hydrogen, y one would expect a racem sation. However, in a presence of a

base, no racenisation is observed. |If R, is hydrogen and R2 a protecting

gr oup Fof Bearkeé r@ﬁ@rhz@ldste?@ambgl&bn@érﬁﬁl 1515) th@@&rl@épeﬁldmylaen, however, the
reaction mxture I s quenched, for exanp er an al cohol such -

as meEPRATH ‘,fbﬂﬁ’éfd@gﬁﬂ%%ﬁd"%@reéﬁ?li%@W@éﬁfemd‘OSB?@I% Wdrein R s

hydr ogeqiitaliasaeimRE sobriddd! fileRatnble, Hlbkélrﬁlch%%ngﬁ nfcRkBl, BRd manuf act ur ed
according to nethods known per se. E@ c: Case 4-3267/6A 2 7 MAR 2007

-20 TReblp saialgior dreirdriivativase Pﬁﬁ“@'?&} s, RS PRkadianoizol e and car boxy

pr ot eﬁla'nl‘ltﬁln cgldéuﬂhlcﬁ%ﬁ‘a\ﬂ?e &;ﬂfhbd Qﬂdé&lrbdaﬁ%bgbﬁﬂ Blaié?lal?ffcﬁl%iﬁrrlp@m per se
in the art. For exanp enz%\sﬂester can be converfed into the

cor r eEpRATEPMEr eRlgHm ‘@é?fé’@t%l The Bypreganagere may ipbricichlyhecaiiededce of “a-
sui t aby ﬁegéftﬁéé’ggﬂ%hqnarﬁ%@ui/?@o atrfy aﬂd'att%n@t Avind b&pBBs i ses, for ..

exanpl e, nickel, such as Raney nickel, and noble netals or their
’gﬁrl v Eboute80° tb@aboukRRsCeindartnsiar @D@?ndgomdﬁmaﬁ'ﬁtlw énd appuk i num-oxi de;
n |ch be applied, if desired, to. support naterials; for exanple to.
car bon or cal ci um carbonate. The hydrogenatlon may’ preferabl y be carried
.ot at pressures between | and about 100 atm. and at roomtenperature

bet Weehe removal of & trity! or tert-butyF group, respectively, can be achieved by treating:
corresponding protected compounds with an acid; especially undetmild - > - ..o U Ly

conditions.

Step (d); RET
The isolation Step (d) of a compound:of formula (I} is carried out: accordin'g. fo conventipgnal - -
isolation methods, such as by crystallizing the resulting compound of formula (I} from:thie ©
reaction mixture — if desired or necessary after work-up, especnally by extraction - or by
chromatography of the reaction mixture. '

The conversion of an acid of fc_;rmula (1) into a saltis carried outin a manner known per se.
Thus, for example, a salt with a base of compounds of the formula (1).is obtained by treating -
the acid form with a base. Salts with a base can, on the other hand, be converiéd-into'the

- acid (free compound) in a customary manner, and salts with a base can be converted, for

example, by treating with a suitable acid agent.

et The present mv-entlon Ilkewase relates lo the novel compounds as: descnbed n the Workmg

W-«q'«wg..uw
BRI A= .

Examples part.

" The following examples ill_ustrate the invention described above; however, th'ey are
not intended to limit its extent in any manner.
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about €280 435%2B88ut 200C, in partlcular bét ween room t enper at ur e: nﬂ

about 100C. The renoval of a trityl or tert-butyl"™ group, respecﬁr MA@ZW7
can be achieved by treating corresponding protected conpounds with an
acid; especially under mld conditions. Step d The isolation Step (d) of
a conpound of formula (1) is carrietfbut according to conventional

i sol ati on methods, such as by crystallizing the resulting conpound:of
formula. ([) fromthe reaction mixture - if desired or necessary after

wor k- up, especially by extraction - or by: chronmatography of the
reactjon nrxture The conversion of an acid of formula (1) into a salt is
carri 1 nner known per se. Thus, for exanple, a salt with a
base of conpounds of the formula (1): is obt ai ned by treating the acid
form #@BR'g hase. Salts with a base can, on the other hand, be converted
into the acid (free conpound) in a customary manner, and salts with a
base can be converted, for exanple,. by treatlng mrth a suitable aC|d
agent g) The Qfa%ﬁ*mSJnﬁet toi@ o4 ,
descri be King npl'es part. OW ng” exanpl es
|IIustrdHBﬂQhBJNH&éﬁﬂlon descri bed above; however, they are not intended
tolimt its extent in any manner. Caseji;32676A 2 7 MAR 2007 -21

Wor ki ng Exanpl es: Exanple 1: a) Preparatlion of 3-nethyl-2(tl1 (2'-(1
H-tetrazol -5-yl)-bi phenyl 4-yl | - met h- (I?( cop i denel - anmino}-butyric acid
fJ~CO—| iNN '

Aquieous sodiumi hydroxide solution 30% (4.2 ml;'31.5'mmiol) is added toa stirred = .
suspensron of L-Valine (2.43 g; 20.8 mmol} and 2%(1H-tetrazol- 5—y!)-b|phenyl-4-carbaidehyde
(5 g; 19.6 mmol), in water (20 mi} at room temperature until pH 11 is reached. The resulting -
solution is stirred at room temperature for 15 minutes. The clear solution is evaporated at.
‘60°C in vacuoe, and remaining water is azeotropically removed with 10 ml 1-butandl. “%.-
THNMR (CDs0OD, 300MHz): o o R
5='8.21 (CH=N, s), 7.67 (CsHs-CH, d); 7.40-7.60 {4 CGHS-CH m), 7.18 (CesHs-CH, d), 342
(CH d), 2.31-{CH, m), 0.98 (CHs, d), 0.82 (CHs, d). ; '

b1) Preparation of (S)—S-Methvl'—Z-((Z"-ﬁH-tetrazol-s-vﬂ-biohenvl-4-vlmetﬁyl)aamino-l-bgt_\g' ric.

.acid -

D R SO PP A W S e m—




NOV  AGBe? 432868 um hydr oxi de sol ution 30% (4.2 m.; 31.5nrnol) i fﬂﬂf’?
to a stirred suspension of L-Valine (2.43 g; 20.8 mmol) and 2‘-(% 1007
H-tetrazol -5-yl)-bi phenyl - 4-car bal dehyde (5 g; 19.6 mml), in water (20
m) at roomtenperature, until pH 11 is reached. The resulting. solution
is stirred at roomtenperature for 154inutes. The clear solution’is

evaporatb&t. '60C in vacuo, and remaining water is' azeotropically
renoved with 10 m 1-butanot: "'. '"H NWVR (CD30D, 300MHz): 5= 8.21 (CH=N,
s), 7.67(C5HSCH d)Y740760(4CGHSCHrr) 718(C5HSCH d) 3.42

(CH d 2.31 (CH, 0.82 (CH bi ) Preparatlon of

d
(9)-3- erwrssgdle(rzhy@eowet SstRg.0 B {ﬂpptoenrrpﬁi@w Pbmw%ﬁnmw ) igAddRsoBut yr i

aci d Hgr{@dHuspbnsich @ﬂ"l’l @éﬁﬁ(ﬂ*a?& Glbﬁ%r%oii a%\B‘ (a@p%trazﬁ% ‘ﬁﬂlbiﬁl%fﬁ/[&%gfﬂém

hydroxi de sol ution 2.0 M (‘approxi mat el is. added to a
sti rredehyds Mégoh%md)vamaﬁer((iqo ml)gat rqcem temﬁﬁrytua@)dmw nw f1isreached. -

Htetr eséﬂ:%%):rle 806 is dveHRdb at gy@’ﬂ%a(:@é a]ndgemgaﬂﬂ?ﬁﬂ@él) is laBedtfd-er-

(100 m tenperature, until . I's reached resul ting

cl ear rseali\rtrermve%wm é@utaet@bdﬂm re@@@eu(mwem solighigapg nmdlasql@dmabséolmtg

I d
?g:ﬁ; r&ha@ﬂ@ol vg’d I'n OgJﬂJerFE{be} @%}@j@ g,(@ggnrﬁ?lﬂs And. S0l unﬁtor oﬁgdlrl de
E 2aZ? gpiutivd @t BriSC)  Tihe raadion miktupiststiged faraOtrhis at Oa°C amh fithe OeeBon TBhne_ -

i is
compl SRR ECh Sushatdlfy, oAb Deerit ol nfng Firochiont A LAF6HA) ori
aci d 2npD1K0 mr8d).. The onganlcmwenh(etbanolﬂr&astmpﬁlmftfr@u Itiwadear(sﬂ!mlancﬁbbl 7D at::

t
(L1 PRERC (ool i AL ' e P oy
hydr odhidorchiprigeci 20 &1 (wpaqmnatgiyrmtml yaT Omnﬂl) at¥uPoC midwiring éte adﬁi(ﬁonﬁhm ng L
the ad r!ac? Brotdng’%pd'gw?aﬁé gs cpd’llg‘%ggrby'? él%%r?'&&%ga Wrtl'u"\rvatér a%ﬂ'an%S‘i gd b Yoo

filtrati on
vacuo. The crude product is suspended in methanol at 50°C, and the slurry is cooledto -

. Yoom temperature {8)-3-methyl-2-((2'-(1H-tetrazol-5-yl)-biphenyl-4-yl-methyl)- ammo) butyrtc

amd is collected by fittration and then dried in vacuo.

. b2) Altematlvely, (5)-3-methyl-2- ((2’ (1 H-tetrazo!-S yl) blphenyl-4-yl-methyl)-amlno) butyrlc:
: acld can.be prepared e.g. as follows:.

Aqueous sodium hydroxide solution 10 M (approximately 41 mi; 410 mmol) is addedtara = -

- stirred suspension of L-Valine (24:8 g; 210 mmol) and 2*-(4 Hftetrazdl-s-yl)»biphenyl-‘é-c:arbal-.::-:v:-:..~ .
‘ dehyde (50 g; 200 mmol) in water (200 rhl) at room temperature, until pH 11 is reached. The: . “
(: resulting clear solytion is evaporated-af 60°C in vacuo, and remaining water is azeotropibaliy
removed with 1-butanol. The_re_sidu'e (imine as a solid foam) is dissolved in methanol (800 -
mi), and sodium borohydride (3.13 g; 80 ramol) is added in portions to the solution at-0-5°C, - -
The reaction mixture is stirred for 30 min at 0-5°C, and, if the reaction is complete (HPLC),
quenched by addition of water (300 ml) and hydrochlo'ric acid 2.0 M (160 ml; 320 mmol}. The -
organic solvent {methanol) is stripped off from the clear solution (pH 7} at 50°C in vacuo.
The remalnmg aqueous concentrate is adjusted to pH 2 by slow addition of hydrochloric acid

SETETT oM (approxlmately 90.mij:at 40°C: Diring the- additionthe desiied-product pregipitates: Itz ==

is collected by flltratlon washed with water and drled in vacuo The crude product is
suspended in methanol at 50°C, and stirred for a few minutes. Then the slurry is cooled to
room temperature. (S)-3-methyl-2-((2-(3 H-tetrazol-s-yl)-biphenyt-zl_-'yl-methyl)-amino)-butyric
acid is collected by filtration and then dried in vacuo.



vacuo. Gﬂ%%ﬁﬂ@”‘product S suspended I n rret hanol at 50C and the slurry

is cooled.to roomtenperature. (S)-3-nmethyl-2-((2'-(1 27 MAR 2007
H-tetrazol -.5-yl)-bi phenyl -4-yl -net hyl ) -ami no)-butyric, :,; acid. is

col | ect ed, by filtration and then dried in vacuo. b2). Alternatively,
(S)-3- rrethyl 2-((2'-(1 -23-

Htetrazol-5-yi)-bi phenyl -4-yl -nmethyl)-am no)-butyric acid can be
prepared e.g. as follows: Aqueous sodium hydroxide solution 10 M

(appr oehamtchatickkcads (bogryp@_@yn'gé),ggs;%dded te' a stirred suspension of
L-Valine (24:8 g; 210. mml) and 2'-(1

H-tetrazol -5-yl)-bi phenyl =4-earbaF: |: <.: : dehyde (50 g; 200 nmmol) in
vat er (200ARhatiely, QSﬁBin%Tﬁﬁfza(‘{@'f(ﬁ-[—tetF&ﬂol-&gg‘-Hﬁhe'n?l»r-‘[ ﬂarﬁ&ﬂﬂ)-am )-butyric™ -
resulti ng clear solution is evaporated at C in vacuo, and remaini'ng
wat er Pg@ &2@8?%96%’ P ap Eli6WEd with 1-butanol. The residue (inmne as a
solid foam) is dissolved in nmethanoR(600. m ), and sodi um borohydri de
(3.13 §odigo Ryrsp¥ide &1.4dget-BH yBRk |'%ﬁ§d%'nt PrtigRs ta polTad  ysgensionTRkL-

react i qgj; thw § 26 nﬁﬁdl&:ﬁeﬁ nPhneBRnBl. NTHE mktRSis 8ebd étfrobtl?'eteﬁw%%ﬁﬁu@%ﬂ S

conplete ( uenc addition of water (300 nmi drochloric

acid 230 rrmr-t(t%d' hen:2“gtdrteiraspl o-yiFhiphepyldasarbaldevden® o ﬁ%mmlbus)added The
Stri ppﬁ@a&fefbéca%tahees# SAMticHPAREr LRewk Rihufds. afrné%ue KARLP 300@8% 5°G

remai ni (g ueous concentrate Is adjusted to pH 2 sl ow addi tion of
ISP

‘hydr ocBn iug paratydegs (@31 predt: b y@molm is " agidad dn mhanmtq the selutien.onThene

desi reulohlid iPhAFBhA Bhvodr 0576 RleCHecsidion! | rhi Jebifig YRS o1 H_

wat er an ed 1 n vacuo he cru I S suspen thano
0C, astifreskfor Rdeursoat B e%nerfeanilpeffowmﬁn isnieliewerd Ia»y HPbC(:oHSIIeBGIUEBChG\ddUm

‘ terrperga cﬁ'rofv%l ﬁ’?ﬁ%l X{\d %yér()gh]or(cgaCI 37% (5. g) untli H is betweecPE -2.5. Fu"ther
H.tetraz -am no acl
by fi |wpdsrumanch¢msta eailqurare@loneuam@mg taceeasnple 328 6A 2 7 MAR 2007 . ,23
“Enant i ( ) o 9: 9 % b3) “Alternatively, i
s e Eﬂﬁ'ﬁbﬁe‘gié%?géss (BY HIER 6o $807B9: 9 % E
H tetrazol -5-yl) - bi phenyl 4- yI met hyl ) - ani no) butyr| ¢ acid can be
. prepar e Yoy de. 4%. ed
Do A rafemARelpld e RN IARELS f bohiy: fﬂg‘?&hﬂgﬁﬂmy@ﬁ@
- rretﬁaﬁodinbﬂ'heepﬂfedﬁge%@"@t\'wred at roomtenperature for 30 m nutées.
Then 2ic{ do'kh LT @hBbiat, 8l hoByPAPIY it RALEALSIANNERer R 4% RONTER)) 1.
y!:dene]-am:no} butyric acid (1.5 g; 3.2 mmol) and 5% PYC (7.5 mg, 5% wi/wi) is charged '

- "under argon.’ Then 15 ml methanol are added an_d the auioclave is Sealed arid ﬂushed with.
- argon arid hydrogen. The pressuré is set to 5 bars and the reattion stirred at room :
- temperature: The reaction completion is monitored by HPLC. Then the autoclave is fluskied -
" with argon and the catalyst is fitered off. Further work—up and crystalllsatlon are done similar -

)

to example 1 b2)

b5} Alternatively, (S)—S-methyl-2-((2’-(1H-tetraiol-S—yl)-biphenyl~4—yl—methyl-)-amino)-butyric ‘
acid can be prepared e.g. as follows: ' | ‘
2°-(1H-tetrazol-5-yl)-biphenyl-4-carbaidehyde (0.79 g; 3.2 mmol) and L-Valine (0.4 g; 3.4
-mmol) are suspended in 15 ml methanol Then sodsum hydroxide is added (0 27 g; 6.72

obtained. 5% PYC (15.8 mg; 2 wi/wt-%) is added. The autoclave is sealed and flushed with

~argon and hydrogen. The pressure is set to 5 bars and the redction is stirred af 60°C. The.
reaction completion is monitored by HPLC. Then the autoclave is flushed with argon and the
catalyst is filtered off. Further work-up and crystallisation are done similar to example 1 b2}).

Y

s collected .

n 15

-
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mi xt ure@WetsRed clear solution after a few nminutes. The nmixture is then
cooled to -5C and sodi um borohydride (0.315 g; 8 nmmol) is.' added 7 MAR 2007

_portions to the solution. The tenperature is naintained between 0-5 C
during. the addition. The resulting m xture is stirred for 2 hours at 0C
- the reaction conpletiontis foll owe&4by HPLC - then quenched by
addition of water (10 m) and hydrochloric acid 37% (5.3 g) until pHis
‘between 2-2.5. Further. work-up and crystallisation are done accordi ngto

- exanplgyahtibagric Eres | wrem@) e¥cestRg by HPLC): ee > 99.9 % b4)

Al ternatively,

(S)-3-net hyl - 2- ((2' (1H=tetrazol =5-yl) - bi phenyl - 4=yl - met hyl ) - am no) - but yr
- ic  achdprass E‘ﬁ‘orprﬁqu?-BQ\ﬁetﬁvl@ {p@mafne{nlrMH tbﬁaﬁl gwam.pﬁér@ﬁh-v&h@tﬁm-ave,

3-methyl -2([I-[Z -(IHtTetraz6l -5=y))-bi phenyl-4-yI[-neth-(EZ) -

_yli dene] 2AMRQIHUNEIGaEd ¢ acid (1.5 g; 3.2 mol) and 5% Pt/C (7.5 ngy, 5%
wt/wt) is charged under argon. Then 15 ml nethanol are added and the
autocl ave is sealed and fl ushed mﬁth . argon and hydrogen. The pressure
is set to 5 bars and the reacti tirred at room. tenperature  The
reaction conpl etion isaﬂggLiﬁﬁfd yj HPLC. Then the autoclave is flushed..
with argon and the cat Lesed of f. Further work-up and '

.crystallisation are-done S|nlla to exanple ‘1 b2). b5) Alternatively,
(S)-3-nmethyl-2-((2'-(1Htetrazo 1) - blphenyl 4- yI-nethyI)-anino)-butyr
ic acid can be prepared e.g. as : -(1

: Htetrazol -5-yl)-bi phenyl - 4- car bafdefryg ‘

_ ((0 4 g; 3.4 nnDI) are suspended |ﬂ 15 met hanol . Then sodi um hydr oxi de

+s added (0.27 ¢; 6.72 nmol) arlf' ~gaction mxture is stirred at

~roomtenperature .until a-clear soMytwon is  obtained. 5%PVC (15.8 ng; 2
w/wt-9% is added. The autoclave is sealed and flushed wwth argon and

"t hydrogen. The pressure-is set to 5 bars-and the reaction is stirred at

- 60C. Mpeﬁmbﬂ smaqaémylez L(Qﬂ(ﬂl-ﬁteffﬁﬂilisqn)ﬂﬂ pshyHPlyfrmeth J{l)aanirtb?babyh@cl ave , .j

.~ is flushed with ar talg is filtered of her -wor k- up

" and cP§E{A]- ﬁlgséﬁ’ﬂdﬁmapén agrﬂ'émﬁﬂ?weé? n d 18:9 fpoeled g2 p Capstvalergds 76 2 77
. MAR 2Q@éride Ao Riraitt inRighlié Gddees; esiowel by BIdWQ@ddite of p§difle 16.0 mi; 75.mmol) >

diluted with 1,2-dimethoxyethane (60 mi).  [1_ 1 After completion of the reaction, the reaction’

0 79 g; 3.2 mml) and L-Valine

-mixture is quenched with methanol (18 mi): Finally. water (50 ml) is added at room
4..1,empér_ature,-- and after stirring.for.1 h, the mixture is adjusted to pH 75 by additionof iz i - 4 G
~aqueous sodium _carbohate‘solution 10% (=1 16 ml, 120 mmol) at 0°C. The organic:solvents:
are étripped'off- at 50°C in vacuo. -Ethylacetate (125 ml)-is-added to the remaining-aqueous .
. cqhi;eritrate, and the two-phase system is adjusted to pH 2 at 0-5°C by addition of 2:0:M HCI.

CJ. (~-98 mh. The orga‘nic phase is separated and .concent'rated'at-45°C in vacuo (wateris = -
azeotroplcally removed) The crystallization of the product is initiated at 45°C and — after
addition of cyclohexan (102 ml) — completed by c:oolmg to —5°C. The solid is coliected by
fiitration, and after dry:ng at 50°C; (S}-3-methyl-2-{pentanoyl-[2’-(1H-tetrazol-5-yi)- b;phenyl—
4-ylmethyll-amino} -butyric acid is received as a white powder.

Melting point: 108-110°C |
;Enant:omenc excess (by HPLC) ee >99.5%

it e e b 1 . . _— i — o ot e s o oS P P SR VPR ATV S IR LML ] RS A -

g Y d B o - S
P e e e e LTS TR LT R

' [11 Altemaﬁvely' pyridine and véie_royichloride can be added alternately: A suspension of (S)-
3-methyl-2-((2’-(1 H-tefrazol-5-yl)-bipheny!-4-yimethyl)-amino)-butyric acid (25.5 g; 72.6
mmal) in 1,2-dimethoxyethane (126 g) is cooled to ~10°C, and valeroylchloride (8.75 g; 72.6
rmmol} is added 0vef15 min., followed by _si_ow_ addition of a mixture {7.16 g) of pyridine (5.6



7
c) Pr gﬁ%r ét?izo6 nﬁ’g‘f

(S)-3-Met hyl -2-{pent anoyl -I 2' - (I Htetrazol - 5-yl) - bi phenyf - 4- yl et V] MAR 7007
am no}-butyric acid v._' "000H N N_NH A suspension of
(S)-3-nmethyl-2-((2'-(1 .

H tetrazol - 5-yl) - bi phenyl - 4-yl met hyrggém' no)-butyric acid (17.6 g; 50.0
.mml) in 1, 2-dinmethoxyethan (116 g) is cooled to -5C  and val eroyl -
;chloride (9.9 m; 80 mol) is added, followed by slow addition of :
pyri dg)rmnd(\ﬁatertﬂSleovemﬁdln)nn difflen sésdngdariS0Imia- dilereylbloirside mhe: 450 nl ). [1]

et neEITR4 SR oo i BREIE g Eulifarbiel g dih: i SbhRe PITBET, 11

. and apyridnedBi4 g) ayl Waier CD hg). t Méerraaxh adéitibrsofamﬁridmtedﬂe pH ipEbitrdiethpy addi ti on

The oPgG ErORL g RRRET T 30 e Bk smhoig el v P B abe 125

m) i eactittad stived he 26enial, thengwalguEEE g) is add@:hdwatae mianthd hdxtineds phase

syste to. pH 2 at 0O- addi tion HCl 98 m).

The o e’ Bitd iRl shén, Paaredls 2ERauR Py 2o SuBed o etk vt f i
azeotcpd. caﬂjhytetmmma refﬁ@ee of y@halelsowahismy dlidtillatiod, furthee eiorkd-Sp bid t i at ed.
at. 45C nlgzt $ﬂ 8 ndOft 102 m) - conpleted by

cool i T Plization is fpne 3%, 'ﬁ‘f” g %PP&E‘?@B b1yc 2PY¥®tration, and after drying

‘at 50C ()-3-nethyl-2-{pentanoyl-[2'-(1 Htetrazol - 5- yI) -bi phenyl -

4-yl met hyl ] -am no} -butyric acid is received as a white powder. Melting
)OI nt__a_j:_&tei;gloc Enanti omeri c excess (by HPLC) ee > 99.5 % [11

‘Al ternati vel y pyridine and val eroyl chl ori de can .be added alter nat eI y A

"Suspettds exarnjle Cah beJtusttiedlbyngdrid of (fle following reaction scheme:

‘Htetrazol -5-yl)-bi phenyl - 4-yl met hyl') -am: no)-butyric acid (25 5 g, 72 6
nmml ) ig 1, 2-di met hoxyethane (126 g) is coo 10C and
val er oylichloride (8.75 g; !?2 6 mml)i dee 15 m'nE, f ot | owed by

sl ow dddi- of -a mx i di ne (5 eB2676A 2.7
MAR.-7007 . =25 i d water (1.5 @) over? 6} min. After stirring for 30 *°
min. " val er pyl.cherfde (e, Qo AR5 mo ed oversge mn., followed:
by sl ow aHQ_I.JHon over 30 min. ofa m'xt'u’r,gh -l .

H, 7 Catalyst

.a) Preparation pf {S)-3-Methyl-2-{[2°-(1 H-tetrazo}—S—vn-biphenvl'-4-vi-methvlkamino}-butvric o
acid benzylester

L-Vahn benzy!ester tosylate. (6 38 g, 16.8 mmol) in toluene {40 ml) is extracted w:th a solu-
_ ' ) _tton of sodiumcarbonate (2 36 g, 22. 0 mmol} in water (40 mi). The organic phase (contains
B "'"L-Vatrn benzylester free baseis separated"“and 2:(1 | H-tetrazol- 5-yl)—blphenyl-ti-carbaldebyde e
-(4:13 g, 16.0 rnmo[) and tri-n-propyl-amine (3.20 mI 16.8 mmol) are added at room '
temperature The resulting solution is evaporated at 50°C in vacue (water is removed
azeotroplcally) The residual-oil (containing the intermediate imine is dissolved in abselute
ethanof (40 ml), and sodium borohydride (0. 68 9, 17.6 mmol} is added in portions. within 10



'plyri drase ‘Eﬁzﬁ?% and wat er (O 9 g) Aft er each addition of pyr i diﬂz MAHEIOW

" pHis controlled by sanpling (hydrolyzed with water). The pH of t

sanpl es shoul d al ways be below 2.5. The reaction is stirred for 25 mn.,
then water (25.6 g) is added over 30 min. The mixture is stirred for

another 30 min., then warned to 23C%ver 30 min. and stirred for another
2 hours. Adj ustement of - pH, renove -of organic solvents by distillation,
further work-up and crystalli-zation is done as. described in the exanple
1 c) raibave.(mikpamd-8°C2 Tk, cesekrag’rsbetscm stifret FdrisBtmiat8 0-37C. AR SoMmblet he

I\IOll\ILf\%i\lgnég i{g?%%él{;og{] Fl%ﬁrregehon rmxture is quenHﬁed w\th \I?vg e?(m mg'anld‘ ac!jucs?édi i NNNH

- (S) - By Awbitidn bf %;dréc:mbrtcetdcﬁz M 1@ rw 32 mr@ch)eMT AEHaR6ES afsBNddOsH Pdm

Met hyl -2- Htetrazol - 4-v -buricburic acid benzvl ester
L- Valth?nfetﬁ?H%F‘@g't“@ratﬁgsw ‘?LCEO @Bd ﬁe Efs'd% URRWY iXtying %XHP%%’“M@JU?H% is
ext r%@@ﬁg) V‘fﬁé’br%aﬁ;@bﬁasé i‘s%n@éntﬁa@éﬂ SBLACHO Gadu® t6 %pﬁ@x%&t@l? 58-998Pihk 1N

wat er he orlganl c phase (contains - L v

rt zgloélgt”éF VQ"#'@@@M&’?@” Herpfvateeand ethang arg %@OITPB'F?’B&"GFE’SGC’) The resulting

{' é %H%&ﬂbé&e-&;‘sﬁrﬁn eaﬂuaemgoke) s(rﬂeﬂeél-e{[z‘lﬁ I—ptrepﬂ'ﬁidlbufgﬁﬁbq%%yﬂ?gi ﬁ%wfyqam e

‘sol utaiﬂdiﬂD}rteJtlé’iPeﬂﬁﬁ 'a%rezdlea’ter %‘@eldnasv'h@@@ SG%@%W‘F%W Or#hreibsequent .
aZGOta'b?lEh&%tleM)- The residual oil (containing the internediate imne is

di ssol ved in absolute ethanol (40 m ), and sodi um borohydride (0.68 g,
17.6 mml ) is added in portlons within 10 Case 4-32676A 2 7 MAR 2007 -26

Q, d ethiNg2-def S0k '-aﬁérfﬂ-ﬁgql Ffiny@0..m.n at
'0-5C. "AfTer .conple-. . - > - on- mxture 13

quenchemwﬁéﬂ_bﬂzﬂ%nd adj usted to pH 6-7 by ‘additi on of:

~hydr %la'serm,sn 3pidl- aZmMr(yitﬁ {!f‘ (1 @&ra&m Y1)-Biph & :-4E§mﬁé194n-a;ﬁ1ne} sznghé ed. of f)

from react I on m xtur vacuo an he resid ous

m xt @p@l t@wvla%tee@pmxmtamfe% 1(56mrﬁ01) in toiuens (@2 milkirgm é@eepreylous step ¢
Conc%dlfu?écﬁﬂlt@fohm%%$ ) OFH b & SHRROAX. SBid 16 &19’(9/ tHer BhBydrous:condi- .

tiohs, and N-ethy}- dnsopropylamme (6.1 ml, 35.2: mol) and valeroylchlonde (4.1 ml; 33.6

_rnmol) are added at this temperature. The reactlon mixture |s heated to 50°C within-30 min-
_and agftated at 50°C-for approximately 1 h and after completlon of the reaction - quenched
~ by addition of methano!l (10 ml) at 50°C. The clear solution is stirred for.apprommately. 30.:
min at 50°C and finally cooled to RT. Water (30 ml} is added and the reeult{ri_g two-phasé: . -
syetem is adjusted to pH 2 by addition of hydrochlqﬁc acid2.0 M (approximetely.ﬁ mi; 22 .
_ mmol). The organic phase is sepe‘rated,-extrat-:.tie_d'with water (30 ml) and cor';cent_rafed at’
| C - 50°C irv vacuo 1o approximately 5'0‘- %o df the Originel volume by destillation (Water and .-
methanol are azeotropically removed) The resulting concentrate. in toluene (40 mi} s’
seeded at 40°C in order to start the crystallizat:on and ag;fated at this temperature for-
approximately 1 hour (h). The suspension is gradually cooled to 0°C within 6-10 h. The -
solid is separated by filtration, washed with cold toluene (30 mi) and dried in vacuo at 50°C
10 give (S)-3-methyl-{2-pentanoyl-[2*-(1H-tetrazol-5-yl)- blphenyl~4-yi-methyl]-ammo} butync
acid benzyiester :
et Melting: Palm 4 15; ‘”‘H‘GQC‘“"""% ot e T o b “‘;’,’.".."‘.' HI e e L el ::“::::*::;“:r
- Enantiomeric excess (by HPLC). ee >898 %

c) Preparation of (S)-3- Methv[ 2-{pentanoyl-[2’-(1H-tetrazol-5- VI) biphenyl-4-yl-methyll-
ammo} -butyric acid




"'""-t'-" . v s e “ AR

or| gi ﬁg?e 3&21%%Aby destl I | at I on (vvater and et hanol are azeot ropl caﬂm
renoved). The resulting concentrate (35 m) .containing AR 2907
(S)-3-nmethyl-2-{[2'-(1 Htetrazol -5-yl)-bi phenyl 4-yl -met hyl ] -

am no}-butyric acid benzylester is u% d as it is as starting material for
t he subsequent . acylation step. C' ? Preparati on '

of (S)-3-Methyl-{2-pentanoyl-[2'-

Htetrazol -5-vl)-bi phenvl - 4-yl - rret th | - am no} butyric acid
benzvhesiution Th&)sSdVlathybiR-pemntdrByi-[R-(HH: lgtxrazaf-q yipbiphignyl-4-yl-methylj-aminio}-: -,

e gty bilER, = Ko BoRRR b o 20 & LY EHECBAls Al |« yardiEhlied . %basmt ﬁg

pr evi BOSC\Vie preseecejoﬂ ametjpa/uat:limm orh uMeodl:&'étaﬁy[s) 5%1m92cg eantag g5 o,

R ot nlietd et eiBEBloR AOKE OAef Bse st bt gen SBempyonche spibet b4, 1 1

33. 6 remuobgy bgrhbraadd end ate flltnats i emnaanedar 451kinrveacst (watenis xizeoteopicaipeat ed -

to 50C wit

af t o SORBY et T Prirabsegp o5 T wROEE S bneRais A5ng B PR nSlonetniio (10

n ) atexal ¢1oZing ~Odcxﬁ&p1eted lbyticholing 1 -S°Cr Tad sbind | us&pméewd pyitiebyor3@nlaftesri n at.

Cvo- piiea S0 (SRR g e epor o ok sl Foer TR me bR e ;2?@

2.0 ml(tﬁ@mcm(isrra&@eﬁds]awhneﬁawder, mml ). The organi ¢ phase is-

separgted,, extr with water (30 nl) and concentrated at 50C |'n "
v acudeEng ik, PRt

50 % of the original volune by destill‘afi'on (V\ater

Ciand ERdnfiamelic ak@saugompptp) el go.sepoved) .. ;The resul ting concengrate. i Ry =

ol uene (40 M) seeded at 400C in order to start the, crystalli zati on
and agitated at th| s tenperature for: approximately 1 hour (h). The
suspemeiiple Bs gradual |y cooled to .0OC within 6-10 h. The solid. i i o
separated by filtration, washed W|th cold toluene (30 m) and dri ed |n
vacuaa)atp @aﬂbmoﬂ@-&m%‘v&j@bhﬂ te{rﬁzqﬁeswmbngﬁénjt Z-W-fﬁethvl)-amrno)-butvnc
Htetrazol.:5- :_I ~bi.phenyl - 4-yl - met-hyl ] - am nok-butyric -acid benzvl este

Mel ting: 't 4 6C Enanti oneri ¢ excess (by HPLO) : ee > 99 8 %c)

Preparati on of (S) - 3- Met.hyl - sent anoyl -1'2' = (1 -
H-tetrazol --5-vl) - bi phenyl - 4- vI ma_tohv - amno} -butyric aci d Case .
4-32676A 2 7 MAR 2007 HN ) _

‘N\\N'.';MH

To a suspension of L-valine tert?-bUtyl'estéf hydrochioride (419.4 mg; 2'mmol) in & mfrdf iso-
propylacetate is added sodium carbonate (265 mg; 2.5 mimiol) in 5 mi of water. After
complete dissolution, the two phasés are separated immediately. The agueous layeris
washed once with 4ml of isopropylacetate. The cornbinf—:_-d organic layers are washed with 5.
mL of water. The colourless organic is dried over sodiurn sulfate, filtered, evaporated in
vacuum and dried in higri vacuum to give a colourless ail. The oil is dissolved in Amlof

.= istharol After-addition-of the 21 Htetrazol2yh) biphienyled-daibaldehydes(B15 gy = e e

2mmol) and triethylamine (0,278 ml; 2 mimiol), the yellow solution is stitred for 5 minutes
before evaporation in vacuum to give a yellow oil. After dis_s‘ofutibn in 4 mi ethandl the
solution is cooled fo-0°C. Sodiumborohydride (78 mg; 2 mmol) is added in 4 portions with
stirring until the imine dissapeared (HP_I__C)_. Thé*s’_l_i_ghtly yellow solution is- acidified from pH

. il'f; .



27 A %?%‘h?%?xmd‘? o o

(S - 3 Met hyl - ( 2- pent anoyl - [2 (1H:tetrazof 5-yl)- b| phenyl 4- yI me?l%;”ﬂ]q 23%
i no} - butyric acid benzylester (10.6 g; 20.0 mmol) in Ethylacetate (43
m ) is hydr ogenat edat . 4bar / 50C i nI%%r esence of a wet palladi umon
charcoal catalyst 5% (1.12 g; contai'fi‘fng W4 water). After conpletion of
the reaction (cease of hydrogen consunption) the catalyst is renoved by
filtration and the filtrate is concentrated at 45C in vacuo (water i's
azeot roipiogdd 6 yith 3w ety 1- OTMéithylstum | Ezegrioralionaf th%hmabdﬂmtdswsmmml ated

cool | i gew i EeC b Bl S ¥R VT RebiebPator: TRIRARE " ying

at 50(?argamc Iayers are dried over sodium sulfate, fittered, evaporated in vacuum and dried in. high:

(S)-3- JE H.tet met hyi.] =am-
(b - BBlo BraIEts AL o PRS- AL Gl
108- 110&bulphatdriagnerdic excess (by HPLC): ee > 99.5 % Exanple 3.a).
Preparation of (S)-3-Methyl-2-((2'-(1 .
Htetrazol-5-yi)-bi phenyl -4-yl-nethyl)-am no)-butyric acid

tert- byt yleespatich of ISN3¥etBylgRPRansbAEA2 Al Hiter@ddl-Ba tiBsHerpLa Wi-RUBAL=:
hydr ochl.ori.de (419 2 mol) in 5 nm:of iso- propylacetate 1s added _
sodi uwﬂﬂl—eﬂg&@%@% mol) in 5 mM of water. After conplete:

di ssolution, the two phases are separated i nmedi ately. The aqueous | ayer
is washed once with 4m of isopropyl acetate.. The conbi ned organic |ayers
are washed with 5 nlL of water. The colourless organic is dried over
<t§0di um sul fate, filtered, evaporated in .vacuumand dried in high vacuum:.
0 give a colourless oil. The oil is di ssol ved in 4 i of nmethanol
After-addtion of the 2" 1 Hof -2L 1)- ¢ -( Y) phenyl 4-carbafdehyde (5 f5
nCJ, 2mmmol). and triethylamne (0.278 n1 2 Mnot), the yellow solution
is stirred for 5 minutes before evaporatlon in vacuumto give a yellow
oil:- After.dissolution in 4 in[.ethanol ‘the ‘solution is cooled to OC.
Sodi unborohydrlde (78 ng; 2 rrrml) is added in 4 portions with stirring
until the imne di ssapeared (HPLC) The slightly yellow solution is .
-acidified from pH . : '

BERTIR A ey e N .. o . . . ..
s R s “—'w“" -t Jw---..u PR ra.u_..u e __wn— o | Fp—ry FYIr— i . . bt i st eta, e -

e 3 wtﬁ-}. T ,‘... ,f:—.-.. T : oo e = i el T T L= NPE RTINS S SPTRTe SAPR L LT o DN SN
-~ 1 ety g L T R = L U v eh -..—-‘r- B T S O B T e S o



Case 433rEA%976A MAR 2067 -28 11, to pH.6 with 3.2- nl of a 1,0 MHO .

sol ution. Evaporation of the ethanol affords a m xture of a yeI | @W MR 2007

inwater. This mixture is extracted with isopropyl acetate. The canbi ned

organic layers are dried over sodiumsulfate, filtered, evaporated in
vacuum and dried in high vacuumto -gove (S)-3-nethyl-2-((2' -(1

H tetrazol - 5-yl)-bi phenyl -4-yl m et hyi)-am no)-butyric acid,
teft-butylester as an oil. b) Preparation of

(S)-3-Methyl -f2-pentanoyl -(2'-(1 Htetrazol -5-vl)-bi phenyl - 4-vl - net hyl |

am no)-butyric acid tert- butyhﬁs gr” C Cgse 4-32676A 2 7 MAR 2007 -29 0

ON-\ NNNH(S)-3-nethy]- ,
_Htetrazol -5-yl)-bi phen p J-ani no)-butyric acid tert-butylester
(8.5 g; -16.0 mml) is dissolved ingtoluene (63 m) and

N-et hyl -diisopropylamne (6:1 m ™85 2 mnol) and val eroyl chloride (4 1

m; 33.6 nmol) are added at RT. T ‘ear_solution is heated to 50C and

stirred at this tenperature for 60 ®in: 1er conpl etion of the reaction;

the reaction nmixture is quenched.w fh nif{hdnol (10 M) at 50C, and

finally, water is added at AT. Thg jo- phase systemis adjusted to pH 2

by addition. of 2.0 M HCI.(-. 5 n1)w,N‘e organi ¢ phase is separated and

concentrated at 50C:in vacuo-(remaining water is renoved

azeotroplcally) Cn coollng to AT, the product starts to crystalllze from
-t ol uene hyl - { 2- genta oyI 4 &W&

Ht et r(ﬁ)z%ﬁ%h)gh%(i%r(fbﬁéﬂ%Zh yh-hiRfeRyH - Viaiehoamiey brtrieasid tarkbelyissiey| - -
(V - e38.8'g; L9609R8bl &digsohdih tdiferROe89) Ald RicthyilisapréRibrang (6% Yhing in

acuo.
35.2 mrol) and valeroyichloride (4.1 ml; 33.6 mmol) are added at RT. The clear solution'is

heated to 50°C and stirred at this temperature for 60 min. After completion of the reaction, -+~ = ==

the reaction mixture is quenched with methanol (1_0 mi) at 50°C, and finally, water is-added
' a’tﬁ_T. The two-phase system is aﬁjusted to pH 2 by addition.of 2.0 M HCi (~5ml): The -
organic phase is separated and conceﬁtrated at 50°C in vacue (remaining water is removed
azeotropically). On cooling to RT, the product starts to crystallize from toluene. (S).—,S-
methyl-{2-pentanoyl-{2°-(1 H-tetrazol-5-yl)-biphenyl-4-yl-methyl]-amino}-butyric acid tert-butyl-. ~- -+ i
ester is received as a white powder after filtration and drying in vacuo.
. Me!ting point: 153.4°C
Enantiomeric excess (by HPLC): ee > 99.8 %

C . Example 4:

a) Preparation of (8):2-((2"-(2"-tert-Butyl-tetrazol-5"-yl)-biphenyl-4-yimethyl)-amino)-3-
methyl-butyric acid ' '




Mel ti PS50t AEC70f53. 4C . Enanti omeric_excess (by -HPLG): .ee > 99.8 % R
Exanpl e 4: a) Preparation of ' 2 7 MAR 2607
(S)=2-((2'-(2"-tert-Butyl-tetrazol -5"-yl)-bi phenyl - 4-vl net hyD- am no) - 3- .
. methyl-butyric acid HN' _GOOH N~ NON Case 4-32676A 2 7 MAR 2007 -30
A soda solution (1 nol/1;1.0 m, 1.0%mol) is added to L-valine (117.15
nyg; 1.0 mmol ). After conplete d| ssol ution, the reaction is evaporated.
To the white solid is added 2'-(1 Htert-
b]tht yl ;@% Qidaebtm%oa yln)oifnnpmmnwl % #m:a{ »baabdedn;mevélﬁ%@m #7.19 gt 1mmhaoiyamgte4n1d
of metha t et e dissolutio ti | apor.ated an
t he sICPE)Wqu‘?/d?@?'PﬁW &an%agt'%'?(,gaa'?‘?{a?‘ﬁdgﬂ-o tB%ES"E}E OI’Fﬁ afja?‘ﬁé (ﬁg{taﬁssol ved
ln 4 fﬁijtyﬁté;?ligl-z—@l)ﬁlp?@ﬁﬂrl&ﬂcdrbalﬂ&xmf(30@4%@@I1Lrﬁinobfah6h}’rﬁrd>fdﬁet6§&)l Myfterl. O

ed in

ortions . with stirring un n pear ed.
The. LePBRIAS dpspibis BaIeROR i3 Svameraird Fadthe ot vlar cBis el A
sol ut kasyurh OTRlImBe Ts dlEéfﬂ%M!ﬁw rﬁlrbthéhdréﬁéﬂb}miéd fcf’(]i"@ﬁbe’#oﬁ@'@ddﬁnﬁm id. 10 m
of |sopropyl acetate and 1: are he white preci p|tate is

filtePatphydadhei® et ho \m@} Ismea m %80%“8“?' %'m rstlmn@a sinilhe imine
(2"-t %fstappéﬁr)éh trﬂé Fsﬁglﬁ!wéﬂow’b&luﬁbrﬂ@ %Bhﬂtftts'ﬂw{th Bk 3 1 RAOS0ISicARS pil - buty

ric acid. . | ting point: e 5. a) Preparation
( S) 2&&2varmzv Vagyym aiferds éIW@EﬁO}'d bi' ﬁéﬁwsomow!ﬁﬁtﬁtmnﬂématst met h
Yl = aRUhdddSC Bid WhiRBRayibitAs ifiltefed, wabh&l with water and dried to resulf in2-((2"-

(27 tert—butyl -tetrazol-5"-yl)- blphenyl 4-y| methyl) amlno) -3-methyl- butync acid.
( : Meltmg point. 189.7°C ' '

: Examglé 5: ' R B | e
. _a) Preparation (S)- 2-{[2’ (2—Benzvi—2H-tetrazol 5-v!) blphenvl 4~vlmethvﬂ arnmo}-s metg\ﬂ___ ST

butyric aCld ben;__yl este '
N/

L-Valin-benzyl ester tosylate (0.97 mimol, 368 mg) is suspended in isopropylacetate-(4 ml).

To this suspension was added a solution of sodium carbonate (1.21 mmol, 128 mg) in water
{2 ml) at room temperature. The resultant mixture is agitated for 2 minutes, transfeired to a
separating funnel and the phases separated. The o’rganic phase is dried over sodium sul-
' _'phate filtered and concentrated in vacuo to afford the free base as a colourless oil. The 2~
- (1H- benzyl-te’trazol-z-yl) blphenyl-4—carbaldehyde (0 88 mmol 300 mg) is dissolved in 1 2

:’d:rﬁethoxyethane ey mi) af Toom temperature aric!~ the resuftant soh.mon added Yo thefrad™
base residue. After 8 hours the solvent is removed in vacuo and the residue disscived in
‘sthanol (4.mi). ‘Sodium borohydride (1.1 mmol, 41.6 mg) is added to the reaction mixture.
The resultant opague solutioh is stirred at room temperature for more thén 2 hours and then
concentrated in vacuo to remove the ethanol. Water (20 mi) and dichleromethane (20 ml)



.;NO\I LC%Q‘?ﬁzﬁ_é@&'yl ester tosyl ate (0 97 rri rrol 368ng)”:' is suspended in

i sopropyl acetate (4 m). To this suspension was added a sol uti off 7dAR 7007 " -

sodi um carbonate (1.21 nmol, 128 ng) in water (2 m) at room
tenperature. The resultant mxture is agitated for 2 mnutes, transferred
to a separating funnel and the phas&s separated. The or gani c phase is
dried over sodiumsul- phate, filtered and concentrated in:. vacuo to
afford the free base as a. colourless oil. The 2'- (1

 bergiglautiad 6d e sl Phatieis dGaR) oysaic LR ml Thesaasés)

di ssolved in I met hoxyet ane roomte nd, t he
resuraraﬁeperatqﬁewﬂa&aaaws P ted Bé@'é“i’teéji'cd'ﬁ%" ngqe’? 1&9 RBur&et he
sol veit;tnumcragamedhaébafae%sa@d wtthevata?wduﬂa dh@@etéfaﬁhydrouetcttﬁunﬁl (4 m).
Sodi um hor oh ide (1.1 mol dded to the reaction mixture.

The radiRiad te@ﬂa‘%ﬁ'ﬂ&%ﬁ?@tﬁ*%‘"r‘@%@ Forc'i‘ffé’dd Hte HgsRmpoHpe ABAGPIUFIBS Hbr e
than 2 hours and then concentrated in vacuo to renove the ethanol. Water
(20 ) and dichloronethane (20 m ) Case 4-32676A. 2 7 MAR 2007 -31

ar eade¥88IRIRAY t he aqueous phase pH is adjusted to 1 by addition of 1N
HCl . The phases are se?arated and the aqueous phase extracted aoarn W th
di chl®t direparaken oh(She art-Bulyhaiitelsagol-av) pridmethvilanipe

wat er (]rﬂet-ikl)bugﬁfc:id%‘iht‘é}‘tﬁfug?%@b@rOUS sodr um suI phate f||tered and
concentrated I n.vacuo to afford the title conpound as a col ourl ess 6i
Exanpl e 6: a) Preparation. of - ]
(S)-2-fr2'-(2-tert-Butyl-2Htetrazol -5-yl)-bi phenyl -47vl net hyl | - am nol.. 3
(ﬂethyl butyric acid tert-butyl er HO add ,. L-Valin-t-butyl ester

~hydr ochl ori de (1.32 nmmol, 279. ) iLs /suspended in isopropylacetate (5.
m). To this suspension was ag '
mmol, 175. ng):ans water (5 ni})
mxture is agitated for 2 mi nutegA
and the phases. separated. The, ok

("sqgl ution of sodium carbonate (1.65
roomtenperature. The resultant
ansfer red to a separating funnel

L-Valrn-t-butyt ester hydrochioride {(1.32 mmol, 278 mg) is suspended in rsopropylacetate (5
mi). To this suspensron was added a solutlon of sodium carbonate {1.65 mmol, 175 mg) iRy
water (5 ml).at room. temperature. The resultant mixture is agitated for 2 minutes,: transfer-.. o
red to a separating funnel and the phases separated. The organic phase is dried over-
CV" sodiumm sulpha’te;ﬁltered and concentrated in vacuo to afford the free base asa colourlesgi &, .
oil. _ _
The ,_2'-(1 H-t_ért.-_bdtyl-.tetrazol-z-yl_)—bion_enyl-4'-'carba!dehyde (1.2 mmol, 367.2 mg) is
dissoived in ethanol (5 mi) at room temperature and the resultant solution added to the free -
base residue. After 90 minutes sodium borohydride (1.5 mmol, 56.7 mg) is added:to the :-
reaction mixture. The resultant opaque solution is stirred at roorn' temperature for 2 hours -
~ and thénoonoent"r‘ated in vacuo to remove the ethanol. Water (20ml) and dichloromethafe -
' ':_,_.{20 ml} are added and hihe aqueous ph’as“eh pH.s:a adjusted to.1.by addrtgg of INHCI. The.-..
phases are separated and the aqueous phase extracted again with dlchloromethane (1 0 mi)
The combined organrc phases are washed with water (10 mi); - dried over anhydrous sodium
B ,sulphate fr!tered and conceritrated in vacuo to afford the title compound as'a colourless orl
H NMFt (CD;,OD 4{)ONIHz)

g



. Caseshde@#fifsul phat'e, filtered and concentrated in vacuo to afford the
free base- as a colourless: :;. . oil. The 2'-(1 77 MAR 2007
" Htent.-butyl-tetrazol -2-yl)-bi phenyl - 4-car bal dehyde (1.2 nmol, 3672 ny)
is dissolved in ethanol (5 m) at roomtenperature and the resultant
solution added to the free base resi2adue. After 90 mi nutes sodi um _
borohydride (1.5 mml, 56.7 ng) is added. to the reaction mxture. The
resul tant opaque solution is stirred at room tenperature for 2 hours:

and t e aNILeliSd 7140 - ¥4, 4,NespkNanol oHVa! als and
di chIg(;?(rnsr?;:(?hane‘Ij a‘?’t‘ ml): a?%m('ided a&g t he aqueic])us ase, ngl(Zngﬁd? ust ed

to byl HadiddHzb’-08 (HHE J=iREZ), 3l dade2Hrdrad A dd i d- 1RH8HaRueous

- phase. i di chl oronmet hane (10 m). The conbi ned organi c..
phasé’seg%yeéwagﬁg g‘\?\n({]ﬁ}%\/\g?er (10 m ), dried over anhydrous sodi um '

.sul phate; filtered and concentrated in vacuo to afford the title - ‘
corrp%g%p%a colourless oil. '"H NMR (CD30b, 400MHz): Case 4-32676A 2 7
-32 b=7.86 (1 H, d, J=8. Hz), 7.41-7.68 (3H, m), 7.44 (2H, d,

J=8Hz), 724(2H d J8Hz) 4.17 (1 H d, J=13Hz), 408(1H d,

J=13 ),F,r | 1 . .
1.06 - _ S
(:S)-3- I\/M (1H-tetrazo| 5-yl) - bi phenyl - 4- vl - rret hyl | - am no} - but y:. .
ic acid benzvlester L-Valin-benzylester tosylate (20.1 g, 53 mmol) in
t oI uén‘&!mgipnﬁyl?stes tesylatea(P0eldg, 53 wmolkindouend (99 mdfs exitictadwittbaisaluion 7. 3 -

oy Birics BNALR? 35 Minkh T WRIR 9 ?lt?f%%a(‘l&%ﬁa@b'@éorﬁalﬁéi_'\@hn

e ase separ at e
CH— t etbeaztister-ep bage) h@ﬁgnaraiedaarmhﬁd(é hiytatgazm -by)biphpnybé-carbaldehpdiel (12.5 < ©we
N- et Aature. -
The % ﬁl ng8 ﬁéttﬁ%qr@ §osc(r 8%9 ’Hﬁ“ e(?)a/ r@ggép)grngtgl %ﬁﬁg%%{ m%%%%f er is’
r em)\T bd rea-étcm @lUthﬂl ie aDWP*eIYI'h‘@QO@iB@ a@hb0°6 in vacum {watel isgembeed -azestrivedi ate

_ ' m n ca ] fl‘\é Fé%kdé%ﬂgl {Eﬁﬂﬂr{r\ﬁ]@% gnt&mﬂ?ﬁgﬂiﬁmﬁfﬂ%%gg)eg@ Fh%ﬁﬁhéﬂf’(ﬁ Bﬁiﬁﬂ)( 0. 84 o
T and sodlum borohydride (0. 84 g, 22 mmol) is added m portions within 10 min at 0-5°C. The: - -
resu]tlng solution is stirred for 30 min at 0 5°C. After complet:on of the transformation, thep. R
reaction mixture is quenched by addition of 1.0 M hydrochioric acid (approximately 42'mi, 42. - -
mmol) at 0- 5°C and adjusted to pH 6-7. Methano[ is dlstllled off from the reaction mtxture at ..ou
50°C in vacuo and the residual aqueous mixture extracted, wnth toluene (180 mi). The Organic: -

: phase_lr_s cpnce_ntra_ted at 50°C in vacuo to approximately 50% of the original volume-by.

'disfi_i!ation (water and methanol are Aazeotrqpiéally removed). The resuiting concentrate: - -
(approximately 80 g) containing (S)-3-methyk-2-{[2'-(1H-tetrazol-5-yl)-biphenyl-4-ylmethyil-

al

'amino}'Qbutyric acid benzylester is used as it is as starting material for the subsequent
acylatiqn step.

b) Preparat!on of (S)-3-Methyl- {Z-Dentanovf [2-( 1H-tetrazol-5 yl)-biphenyl-4-yl-methvll-
am:no}-butvrlo acid benzylester

The . selution of (S) 3—methyl-2~{[2‘ {(1H-tetrazol-5-yl)- blphenyl—4 yl-methylJ-amino}- butyrlc
" acid benzylester in toluene (approxlmately 80 g, 48-50 mmol) from the prewous step IS dr-,;

=,=-__ ._Hulénl—\.-qr‘d sy el R ST RIS P S .- S
TR

Iuted with- toluene (85 ml) Undef anhydrous conditions, N-ethyl dusopropylamme (24 () ml-
140 mol) and valeroylchionde (17 3 ml, 140 mmol) are slowly added at 20°C internal tempe-
rature The reactlon rmxture is agltated for approximately 30 min and — after completion of
‘the transformatlon quenched by addition of methanol (31 ml)-at 20°C. The clear solution is
agnated for 30 min at’ 20"0 then water (78 ml) is added and the resulting two-phase system



resul PRFRyAsBP @A on is stirred for 30 min at 0-5C. After conpletio
transformation the.. , . reacti-on mxture is quenched by addition gf7 MAROZW
hydrochloric acid (approximtely 42:m; 42. mol) at 0-5C and. adjusted
to pH 6-7. Methanol is distilled off fromthe reaction mxture at 50C in
vacuo and the residual aqueous m xt1#% extractedlwith. toluene (180 m).
The organi c phase is concentrated at 500C in vacuo to , approxi mately 50%
of the original volunme-:by distillation (water and met hanol are

azeot gpjustdd v pie @Dwadaldltdh@r 7.0 M hidraghieae aeat apérexlma(e?sbmo el EﬁtrﬁhM) 80 9)

containin S) - 3-ne tetrazo hen I-4 t hyi
T noT AP hEP 46 BEREpiats paTated WRBMr V7B TS ahd Sebearieteg AR Bl f ot
‘the syhssqye broxﬁh@étb@tﬁd%' &ﬁl@ongmél)voﬁfn@é’ﬁf/ Qﬁéttﬂého@if(water and methanol are
(S)-3-Methy I- pent ang (1 Htetrazo fhen yl -4-yl -net hyl | - ;
am no‘}ZeBUPRI?‘T"fb/ r&mode@en 'y Bﬁ’g gpReentraig ‘Utt‘?iﬁ?ﬂeb@' 94 g) is seede at 40°C in- -
(3)° &d&ﬁbhﬁ hat@‘t]ﬁé Brybsibtzhy @f@ég]téte)ﬂ' atths I@éiﬁ;ﬁ*é/rhtuf’g 156|r aﬁﬁ’okii}‘ﬁdtel?m merhebut yr

ic acid benzylester in-tolu (appr oxi mat el ) from
‘the pIUSRERIRN Isgaragugily capled I“E:Pe%l withip8-1@hudhe S@ﬁ@ 'SrﬁEParaﬁﬁfHBY fﬂéfﬁﬁ% M s
condi ds@Rsti é%lc?mYén‘ectBb%nFéﬁtPWr%%?ﬁgét 5’0"'@ to givie (89-30bthy entanoyl-

val eroyl chl ori de are slow'y added at "2 I nt er nal
t enpd2™{ Brtetrazol-Prd)-pieheny-dry-rsitlraening-tygyriccacidibengylestspr oxi matel y 30 mi
and Méf“; émﬁpq%etﬂgdt of the transformation - quenched by addition. of:
met hano t 20C. The clear solutionis agitated for 30 m n at

200C, Enahbenmapg é*ce@%b)hﬁb"-cb cgad¥B&nd the resul ting two-phase system Case - .

(AhISZ 676A 2 7 MAR 2007 -33 is adjustedto pH 2 by addition of 2.0 M
ydrochl ori c+aci d approm nat eI}/".lO n1 )

separ@t gtieparatiometh. Methvikdnenta '
vacuo t g aRs
and net hanol —are azeotropically*® -removed) - The resulting concentrate®i'n

| . tol uedgoition: (9)—31ﬁetﬁﬁ§§%@m%ho$£i§ (1 R- tef?éﬂﬁ-‘s g}l)cblbﬁﬂntyl @&ﬁn&ﬁ?l]—ammo}-

crystalllzation and a

Tho st s DAZYIGSGT /A 39-6 Bonaline nselate fim o by dRogerisciesa Rar's:
separzajped iPyrebbhdd ditd \9@: pamaalu;%w&nwoal asa%lsistts% vﬁf@g(%ta{m:}ug apa,dried.in

vacuo at 50C to give (S)-3-nethyl-{2-pentanoyl 7

H t etWagdl Aﬁewgmrtl? fyihe Eﬁaﬂ!om@@ﬁs;ﬁr O byt ogen: @ﬂﬁwm@n&m%paé@h&tﬁ ester.

::removed by filtration and the filtrate is concentrated at:45°C:in vacuo (water is azeotropically: - -

piphenyhdyhmethwio C .4

- femoved). TFhe:crystallization of the' product is initiated at 45°C and - after addition-of. cyclo- -
_hexan (102 mi) -~ compléted by cooling:to - 5°C “The sol:d Is collected by filtration; and after .
drymg at 50°C, (S)-3-methyl-2- {pentanoyt-[z’ (1 H-tetrazol 5-yl)- biphenyl-4-y! methyl]-ammo} -
— butyric acid'i is recelved as a white powder. :
L' Melting point: 108-110°C. -
Enantiomeric excess (by HPLC) ee>99.5%

Exampie 8:

5—(2—Chlorophenyi)-2 (tetrahydropyran 2-yl)—2H-tetrazole and 5-(2-Chlorophenyl)-
1-(tetrahydropyran-2-yl)-1H-tetrazole.

K\NT ot
kCA’./.\rxll"é‘?{N

The organic phase-is ®~

“}r&_}ﬂ,ﬁ@é@éy 50% of the ori gi nal volume by distillation (Wat-é.r

[N

tlure for proxi mtely 1 h. T



Melt i n%apeo‘i"r??m%S : 116C. Enantlorrerl c'“' XCessS (by HPLC) ee> 99.8

Preparation of (S)-3-Mthyl-2- {pentanoyl-rz (1 - 27MAR %[107
Htetrazol -5-yil - bi phenyl - 4-vl - net hyl | - “am no} - butyrl c acid . A solution
of (S)-3 I\_/Ethyh{2-pentanoy| [2 (1 Hfetrazol-5 '
yl ) - bi phenyl - 4-yl - met hyl ] - am no} buteif‘rlc aci d. benzylester (10. 6. g;
20.0 mmol ) in ethylacetate: (43 nl)as: hydrogenat ed-at4 bar / 50C in
presence of a wet palladiumon charcoal‘"catal yst 5% (1.12 g, contai ning
50 % Mehendsulforf aeid (ﬁdﬁﬂ)lgemf!érmmbl) IISh@ideGHQBI dispéreiasd Sof2-¢hjatoplgenyl)- -

cons ULk 18a 5 LRLS b ohon FIRER M B! THBIER BN Rehidkidabe o

concen azeob
cryst eﬁd“‘Cmdla)stlﬂi‘ontdﬁé tbdlbphfro{ZH Byran (42 83 edt 4;&4 Amel) a‘ntd:lmee&io adjdsti-on of .

| ggf: g &Jég f#cflt%mg%s%soﬁi’ rﬁﬁ& i% sunRMer s??r&ldrag ﬁé {o?%B@:Ihtgss?he gesuit%g

(S -3 smmby he Raghzerntvimeoviin-§.2N aflieous sodium hydrox:de solution (96 ml each) and

roce Vool G T EERHAY bhpR Bt coRil el i ol ess

(by HRIs@®g: arﬂmpené&nﬁre%o ﬁm«mlnaxﬂre of 5-(2- chlorophenyl)-z-(tetrahydropyran-z-yt)—2H—

5 (2. vl Bppen s B PP RO (oA FFILBeB80e 09 o)

N, Casgarﬂe@%a?faﬁoibf abmemezcomhaﬁewmpmayemvdnc(mu 141 g;. 1.44

(36 e SEohie Rt R TR bl R RO B4 606 -

CE eat eqmt, o H)59@0&ml3 @n,SOHY 14.6234.0F (3, 4H)j emymaoea(lrh AYyHRT.3E42488nnd H)494

6 ded over 90 pminutes. The mixture.s.
furth r %%PR ?5{) ggg,l?%ﬂr(sr@mﬁqhut es. The resulti- ng- .solution”i’s Wadhed

twce ‘WLNWIRbeW uaquep@asosmz mmolg)yam;a 4ie(rs,0l M. iohardc@gistib sigagihyhiemd
th vvat resultlng turbld organlc phase"tls

| :‘tc\émnggﬁwpgpgboq edap &/étﬁ 5he sugng!s of, the%‘Q -ISOMmer.

Example 9
_ 5—(2 Bromopheny])-z-(tetrahydropyran-2—yl)—2H-tetrazole and 5—(2-Bromophenyl)
._ ',1 (tetrahydropyran—z-yl) 1H-tetrazole

A suspenswn of 5- (2 bromophenylH H-tetrazole (450 g; 20.0 mmo{) in tert-butyl methyl
ether (40 ml) is warmed to 45°G and methanesulfomc ac;d (0.058 ¢: 0.60 mmol) i is added.’

A solution of 3,4-dihydro-2H-pyran (1.90 ml, 21 mrnoi) in tert-butyl methyl ether (21 _mI) is. "

added to the resulting mixture over 1 hour at 45°C. The mixture is further stirred for 6 hours

at 45°C The resulting solution is cooled to about 0°Canda solutlon of sode
_ . hydrogencarbonate (2 4 g) in water (30 mi) is added The aqueous phase is separated and
CommmipmEl | exttacted with: t‘eﬂ-batytmethyl ether{TO mi). The combmedmrgamc phases are washed TR i
twice with a 1N KOH solution (10 rl each) and once with a solutlon of 10. welght-% of |
sodium chiofide in water (10 mf). The resumng orgamc phase is dned over anhydrous
sodiuriy sulfate, filtered and evaporated in vacuo to afford a mnxture of 5-(2- bromOphenyI)-z-
(tetrahydropyran-2-yl)- 2H-tetrazole (N2-|somer) and 5-(2- bromophenyl) «1-{tetrahydropyran-



i anhydrous eonditions.. To the vrgorously stirred resultmg yel]ow orange suspensmn is added

LA TR

usi ng Caar?elzlrr%r‘eﬂeér stirrer to afford a mxture of

5- (2- chi or ophenyi ) - 2- (t et r ahydr opyran-2-yl)-2H7 - tetrazole (N2:i SZ)MB'ZU{]'/ '

and 5-(2-chl orophenyl)-1-(tetrahydropyran-2-yl)-1Htetrazole (N1 isoner)
in aratio of about 95:5 (according %g 1H NWR)- as a yellow liquid. '"H NW\R
of N2-isoner (400 MHz , CQCl 3): 172 (m 3H),216225(m 2 H,
2.46-2:55 (m f H), 3.80-3.86 (m H)40240 .(m 1 H),
612614(m 1 H, 7.36-7.44 (m 2H),‘ 752756(m 1 H,,7.96-7.98 (m
. H) 2:yl)- nrﬂﬁemoef(f\lmisare@ﬁrﬁta (amonf Kbyt 9300 FordRgad - B:-NMR] a$ an ofnge
Chara%herl stic signal which' does not overlap with the signals of the
N2-isoner.. . Exanple, 9:
- ( Z=Br 1R oh YR)isERErt (400 thzdpopyd)ah?% y35) (MR elﬂ)eenaza;ze(mmm 2:45-2.54

542- Br, tgtra N1 Br.
A susp’ﬁgﬁg’r\%%#)sge(l@‘gﬁﬁ)ho g{tefgﬁ"iﬂ{? ef%/réafzséﬁztn I—Q %9’ %2%:’ @]N ﬁh) I n
t ert - Butyd.48nbmhy H), BTRE75((40 1H)) 7i83-780 (redi Hp 45C and met haneesui f oni ¢
~aci.d (0.058 g; 0.60 mmol) is added. A solution of 3,4-dihydro-2H pyran
(.90 mM; 21 mmol) in tert-butyl methyl ether (21 m) is. added to the
resul Exargplei dpt ure over 1 hour at 45C. The m xture is further stirred for

col ut Pt BpreRimelV R ELao TR At bR PRt S0 m) [s addea.

The a us phase I s separated and- extracted r/ith teri-butyl.-nethyl
ether.[-(1Pp m)-. The:-conbined"erganttcphases are-washed twice with a1
N KOH (10 mo-€ach) and once with ‘a solution of 10 wei ght -0/ 6 of

‘ ((s)odl um chldp in wdter (1.0 m):. .The:resul ting organic phase is dri ed
“over anhydr ogs - 'urn/s\utfate filtered and evaporated in vacuo to '

-afford a m xturé 0- ( 2- brormphenyl) 2-

. ran-2-yl)-2Htetrazol-e' (N2-i soner) and B

5-(2- brom)yl) 1= (tetrahydropyran Case 4-32676A 2 7 MAR 2007 -35

- 2-yi)-1 Htetrazoie (Nl-isonmer) in-a ratio of about 93:7 (accordi ng to
'H NMQ;: a@ysgenm‘acpfg’@agnesrum turnings (5 1 g)in anhydrous tetrahydrofuran (40° mi) [

added 1 2—drbromoethane (0.106 mt 1 2 mmot) The suspensron IS cooled io 12°C and 6ml.
' of a solutron of 1-bromo-4- (drethoxymethyl)benzene (53 6:9; 200 mmol) in anhydrous

tetrahydrofuran (120 ml) is added. . After the reactron has started the remarnder of the"

sotutron of 1-bromo-4- (drethoxymethyi)benzene is added over 90 mrnutes The resuitlng

mrxture is further stirred at 20 to 25°C for 2 5 hours. The mrxture is diluted w1th anhydrous Cor

tetrahydrofuran to a total volume of 250 ml affordrng a solutron of the correspond:ng

arylmagnesium bromide of about 0.78 M concenitration. Under anhydrous condltions;.ts-ﬁo'-
(‘;‘ mi of the above 0.78 M arylmagnesium bromide solution (11.7'mmol) is cooled to about 0°C
and a 0.5 M zinc chloride solution in tetrahydrofuran (23.4 ml 11 7 mmoi) is added over 15
minutes. The resulting suspension is stlrred at room temperature for 30 manutes in order to
complete the formation of the correspondrng. arylzmc reagent. In another ﬂa_sk,_a solutron. of
a mixture of 5-(2-bromophenyl)-2- (tetrahydropyran—z-yl) 2H-tetrazole and 5-(2-
bromophenyl)-1-(tetrahydropyran-2-yh)-1 H—tetrazo!e (2.78 g; 9.0 mmol) |n tetrahydrofuran (9
mi) is added to drohiorobrs(tnphenylphoephme)pailadrum(ll) 0.253 g, 0. 36 mrnol) under

e et M_w... 1_ e 5_41_ 3 ren e e h.p(w-.-—. mo-—‘ —n‘r‘-iv—sv-h .—! —-;lF.dN cAar i Al s ey

e uk.c e

at'roorri tempefature the above suspensaon of the aryizrnc reagent over 40 minutes.” The
r_mxture is further stirred at room temperature for 17 hours. A solutron of sodium -
hydrogencarbonate (1.2 g) in. water (15 ml) and ethyl acetate_ {20 ml) are then added. The
aqueous phase is separated and extracted with ethyl acetate (60 mi). The combined organic

CEITLLTOT.

R



0i | . P&?\Iﬂ/ﬁ%?%z i somer (400 Mz, CDC13) 1721, 85 (m 3
(in, 2 Hi 2.45-2.54 (m 1 H), 380386(m1H) 4.01- 4.
6.12-6.15 (m | H), 7.31-7.35 (m f H, 741745(m||—|)
(rn ‘1 H,.7.87-7.90 (m 1 H. Exanple 10:

5-(4'-Diet hoxyrret hyl - bi phenyl - 2-yl )" 323'(tetrahydropyran 2- yI) 2H-tetrazo| e
. oa_ .. NNff \ p~ To a suspenS| on of magnesi um turnings (5.11 g).
anhydrous tetrahydrofuran (40 ). added 1, 2-di br onoet hane (0. 106" m
1.2 nphedsps aﬂ'dﬁwasiwﬂwh:&wﬂm a soloidun: cﬁdoﬂnnﬂrﬂ,ﬂromdarbfinatb (t.afg)in: WaiquB)n of

1-bro ho t hyl 5 :
etr SR E0Y AP HMIGA BB e EE R O R e everar L fastor O ¢ e
renai )gaiew cﬁérsd&aeon |_s} ﬁlisubllv@dil inod sihabvslome 4f (edm%tﬁw?]tnﬁtdﬁ)dr) mmmzr lga‘ntédgg(é
over - - m nut e res tin tur 1S urther stjrre to
Pect 6 danpletocinyanigany eined py bollt %f?mafgﬂmpamnss"’%&?E%@ywrmﬁan to
a tf)tﬁh YRS eyl aé&ataf am{)ﬁesxfade ﬂ:gaf&)'\r/lﬁmeuham?scﬂ{vert(m mﬁé@smﬂdld ng" . .
ar magnesi u ro e o0 abou coO ntrati on an I Ous
co%dlqgﬁﬂyWGW@ F{,HGHY' 1 @f{getra@xggq;gpﬂaq@ M%I’zjﬂtﬁ Fﬂ%@ﬁ@:ﬁ% ‘[’f Fnodg sol uti on
5 1t1 Tmm cbfs\xzc@@ﬂr@el(doc mb@LcD@g; 1@aqt ar=07 5 I—M BIH)C1 6*1111056 @he 3sm utssnn in
etra [ or ur an

O (238 1 hs b D AoRiecy B e B e 5 S

orderyz, 2@(mC2@HP|793@7f4b€(nf QFHIEH’?MQWSE‘ rh @HP?@WDQ%' mggar ylzinc r eagent
I n anot her fl ,asolutlon amxtureo

. B-(2- M?WHWI(?SZ WM’%‘eran 2-yl)-2Htetrazoi e and 5-(2 -
Cbrom)phenyl) 1 (tetrahydropyran 2-yl)-1Htetrazole (2.78 g; 9.0 mmuol) in
tetrahydrofuran (9 m) is added to . .

di i cHPG R &1t ri phenyl phosphi ne) pal I'adiun(11) (0.253 g: 0. 36" mrol ), linder

anhychﬁ@ﬁ.tﬁmgps@mgpﬂ'@y; h@amagughg@sl y stirred resulting yeI | owyorange: .- -
suspension is, ad roomtenperature the above suspen3| on of

07 (m 2 7MARHPD7
, 7.73-7.75

H, 2.18-2.26

the akqp-i et P%@éﬁﬁ‘f‘y‘@%&e”)ﬂl@ YH gd{egghydw@yraw;w) tqteazplgdPABS Ist i rred at - -

- roomf, @mﬁﬁrﬁcﬂ)t A6 RddéP 94 37 ethAHAIN2. 540 ahdlh iohd oﬁé’gbiu{'@n W@H%ﬁl&ﬁé%@ﬂnat e -
:( 1 2 (8 5 rlnin 1\%/a:§1mol)( 11‘?;9 %gu!t%%dso?gtgwis i?é:a%c? ttoe4 G for3 %ofﬁ'rse Aﬁe?&e%%%ﬁlgn of e
‘water (abogt 2 ml) the mixture is allowed to cool.dowr-to room temperaturé:and then stirred.
“atdto 5%C for 30 minutes. The resultin’g suspension is filtered and the solids aré'washed ™ ey
-»‘r"leth a stiall amotint of water, dried in vacuo at 4G°C to afford 2'- '(1 H-tetrazof- -5-yl)-biphenyk i+ -
- v4—carbaldehyde ‘as white, crystalline powder. '

+ ‘Melting point: 187.5-190.0°C.’ : : AR
“ High resolition mass spectrum (ES+): found: m/z =:251.0928 [M+H]"; calculated: myz.= = < '+

(_ 2510027



aqueo&?s'ﬁﬁasgg?% separ at ed and ext ract ed with et hyI acet at e (60 n1) The
combi ned organi c Case 4-32676A 2 7 MAR 2007 36 phases are washed 7t TnMaRe 7007
with a solution of sodium hydrogencarbonate (1.2 g) in water (15 m

each) and. twice with water (15 nl eaf,h) and are evaporated in vacuo. The
resulting yelloworange oil is di ssof ved in a small vol ume of ‘tert-butyl
nmethyl ether, filtered over a filter. aid, evaporated in vacuo and
purified by colum chromat ography on silica gel eluti. ngwith a 1:4

m xture of ethyl acetate and hexane to afford the main isoner (N2- |son(r)

5- (4
di et h%‘@t—c@-@&%henyl 2-yl)-2-(tetrahydropyran-2-yl)-2Htetrazoie as a
coIorIess oil.. ' HNWR of N2-isonmer (400 MHz, CDCl3): 1.24 (t, J = 7.2

HE, 6 1.61- 2.11-2.18 (m | H), -
S 50- % 71APioeE Iy e Magiiachia 3¢ fid ceigaiind Gifofmi 1) %117 157 o0 (I 2
Hy, 7.38-7.40 (m 2 H), 7.43-7.56 (m 3 H), 796792(m1|—|)i|\/ass
spectrum (ES+): nmz = 409 [ MrHK le 11: .

-(2Htetrazol - 5-yl )b| phenyl - 4t car pal dehyd..  To '
5-(4'-Di et hoxynet hyl - rahydropyran 2-yl)- 2H-tetrazo| e
(0.408 g;: 1.00 nmol ) are added e % thanol (2.5 m) and a 2N aqueous
sol ution of hydrochloric acid. ~ (0.5 ®; 1.0 nmol). The resulting
solution is heated to 450C for 3 F After the: additibrY of water
(about 2 m) the mxture is allowed :.down to room tenperature: and
then stirred, at 0 to 5C f@r. 30 m ruges: esul ting suspension is
Cflltered and the solids ar@hshed .'wit pl-1 amount of water, dried
i'n vacuo at 40C to afford 2'- (1 H-tetn ) - bi phenyl  4- carbal_ dehyde
as white, crystalline powder. "~ Mel t NG .0| nt: 187.5-190.0C. High '
resol ution -mass spectrum ( ES+): found\‘ (Nz251. 0928 [MH'cal culated:.nf z
251.0927. Case 4-32676A 2 7 NMAR 2007 _

ora ‘seii:thei,‘r"eof, comprising _
(a) reacting a compound of formula (Il a)-

\\
NN
R1

or a sait thereof, wherein R, is hydrogen or a tetrazole protecting group, with a compound of
formula ' |




" ‘Case 4-33676A | " T S
What i's claimed is: 1. A process for” the manuf act'ure of the corrpqztfnmﬁ)fmm -

formula (1) o .. X OHO chiral N N..N H -ora salt-thenof, :
conprising (a): reacting a conpound of formula (11 a) 0 H/ (Ifa) N N-
N NRL or a salt thereof, wherein R,is hydrogen or a tetrazole

protecting group, with a compound of” fornula (l1lb) chiral 1-1,14 0
Case 4-32676A 2 7 MAR 2007 . 38 or a salt thereof, wherein R2 represents .
"hydrogen or a carboxy protectlng group, under the conditions of a T

r educ®i & salbhiereelve1ereindh rempsey h&trpa@ ar' 3 eathpYy Prgtasing Biava. wider diarul a

(1'l" Clonditionis of a reductive amination; and

(b) acylating a resuiting compound of formuta (I ¢)

{fic)

chiral

L
R1

or a salt thereof with a compound of formula (1! d}

0

ﬂ\/\/u\na - (I.Id) |

wherein R3 is an activating group; and, ,
(¢} if By and/or Ry are different form hydrogen, remowng the protecting group(s)ina -
resulting compound of formula (H e)

(ife)

chiral

’\% -

R

-or a salt thereof; and
{d) isolating aresulting compound of for'm'u_la (1) or a salt thereof; and, if desired,
converting a resu'ltin_g free acid of formula (I) into a salt thereof or converting a resulting salt




R

© " Case 4-32676A ‘ . _ o

HN OR2 o (Ilc) " chiral- NN Rl or a salt thereof with a compound of
formula (Il d)"" 0 ~R3 (lid) wherein R3 is an activating group; BhMAR 2007
(c) if RL and/or R2 are. different form hydrogen, renoving the
protecting. group(s): in a resultinggconpound of formula (11 e) ol NA)
OR2 o (Ile) chiral N\ N or a salt thereof; and .(d) isolating a
resul ting conmpound of formula (1) or a salt thereof and, if desired,
converting a resulting free acid of for ) i nt o a salt thereof or

convePt & AeMBOYRL e feirpiga dajnto ‘E]E§éee4a%8f7fé’ﬂn'§a ) RRFETYEEIY a Fesulipg Satefmound
of f opEuhBolihd of BFMubiE ifts aeiimgst @t formula (1) or converting a -

~resulting salt of a conpound of formula (I) into a different salt. 2.
‘The process according to claim 1, wherein'in conpounds of formulae (if

d), (bl Dbipe Hdcegé aiccordiflg {d dlaif 1 thér&ﬂﬁﬁ&&ﬁ%:&ﬂﬂ%%f RIMNIRNTH RN PIIRgENt S

hydrogen and wherein in conp ounds of formula (11 R3 represents
hal ogepd (1Be) RtePssaiedydinsed raaring TeRreEpRip ﬁvqroa?n end wh%rreé} iR Gpﬁworl@ém& ive -

am nakdAial & epjr ks s@rHé hélB f he presence of a reducing agent such as a
bor ohydri ( cﬁ °c &gl %e i n conpl exed

3. The procesé according to claim 1 or 2, wherein the reductive amination is carried out in

the presence of a reducing agent such as a borohydride, which may also be in ccimp!exed :

form, or hydrogen or a hydrogen donor both in the presence of a hydrogenation catalyst.

B

4.  The process éccording to claim 1 or 2, wherein step (a) is carried out by first forming«: -

an imine of formuia

R0 ()

by condensing compounds of formulae (Il a) and (I b} and by removing water aid then
followed by reducing a compound of formula (llc¢’) in the presence of & reducing agent.

5. - The process according to claim 1 or 2, wherein step (b) is carried out by first adding a
compound of formula (It d)to a compound of formula (i} ¢)-and then siowly adding a sub-

P ke
=t w Yttt e St RV B . ™

stonchlometnc amount ef a base in :elatron to the compound of formula (II d)



R 430676A | |
form O?S%y rogen or a hydrogen donor both in the presence of a

hydrogenation catalyst. 4.. The process according to claim1 or 2,7 MAR 2007
wherein step (a) is carrled out by first forming an imne of formula Y
chiral N R1 by condensing conpounds f formulae (11 a). and (11 b) and
by renoving water and then followed %y reduci ng a conpound of formula
(lic') in the presence of a reducing agent. 5. The process according to
claim1 or 2, wherein step (b) is-'carried out by first adding a conpound
of formula (I| d) to a conpound of fornmula (11 c¢) and then slowy adding
a_sub-gst ok g QEBtGHE ARNDackfe oPaRaRBoll iShFtien to the compound of.
fornula (I'r"d) Case 4-32676A 2 7 MAR 2007 -40 A process for the

manuf act ur e of a conpound of formula ORZ HN Y 0 (I'fc) <chiral N Rl
wherein Rl represents hydrogen.or a tetrazole protecting group and R2
represents, hydro ~0OrI a carboxy protecting group, conprising. reacting
a conpound of formulp (il a: . OH/ ." (Ila) NN NN

. _-OR, .

HN
' (llc)
chiral

;\QN
R1
wherein Ry represents hydrogen. or a tetrazole protecting group and R, represents: hiydrogen
© ora carboxy protecting group,
comprising. reacting a compound of formula (It a)

Ny N
R1

-or a sait thereof, wherein Ry is hydrogen or a tetrazole protecting group, with a compound of
formula ' | '

ST Gy

chiral

or a-salt thereof, whetein Ry represents hydrogen or a carboxy protecting group, under the
conditions of a reductive amination. | '



Rl - orC%S salst%z%ereof \/\herel n RL |s hydrogen or a tetrazol e prote t| n?u
group, with a corrpound of. formula HzN chiral " Oor a:salt there(if MAR 7007
wherein R2 represents hydrogen or a carboxy protecting group, under the
conditions of a reductive am nation. ‘ﬁﬁse 4-32676A 2.7 MAR 2007 -41 7. A
process according to claim®6, conprisfing reacting-a conpound of formula

(It a) OH (lIla) NONN N RlL. -~v or a. salt thereof, wherein R is
hydrogen or a tetrazole protecting group; with a- corrpound of formula oR
(I'b};. HZN ? chiral Oor a salt thereof, wherein R2 represents

0T O0EY K pRhBASKINBLPLER BT BB b T AT ENEY, 0,

N

B ' - \@N
C , - . Rl
or a.salt thereof, wherein R; is Hyarogén ora tetrézole protecting group, with a compound ¢f- -

formuila

or a salt thereof, wherein R; represents hydrogen or é, carboxy protecting group, while
eliminating water, and reducing a resulting-compound of formula (Il ¢’)

pd

'in the presence of a reducing. agent.



N N &P #32PR% presence of a reducing, agent. Case 4-32676A 2 7 MAR 2007
- 42 8. Aconpound of forrmuta FIN o_F\”_2 O (llc) chiral Rl wherein2R MARSq7
hydrogen or a tetrazole protecting group and R2 is hydrogen or a carboxy.
protecting group, excluding a conpound of formula (Il ¢c) wherein R is
ethyl and R2 is trityl 9. A compountfof-fornula R20° ~ 010 chiral N N
NN Rt wherein R is hydrogen or- a tetrazole protecting group and R2 is
hydrogen or a carboxy ' protecting group. Case 4-82676"A 2 7 MAR 2007 43
10. A process for the manufacture of a conpound of fornula 0 OR2 N

8. Acompound of formula

HN
(e}

chiral

c W

wherein R, is hydrogen or a tetrazole protecting group and R; is hydrogen or a carboxy
protecting group, excluding a compound of formula (I ¢) wherein R, is ethyl and Rzis trityl: . = -

9. A compound of formula

e

R0 (lic)
chiral

wherein R; is hydrogen or a tetrazole protecting group and R, is hydrogen or a carboxy
protecting group.



(l'ie) CaRiH3A8700 ~| N RL wherein Rl represents hydrogen or a tetrazole’
protecting group and R2 represents hydrogen , or a carboxy prot eczt7ﬂ%§_
group, conprising acylating a resulting compound of fornula (11 c) W
OR, o0 (11c) chiral KN N Rl.or a salt thereof with a conpound of
formula (Il d) 0 “,~xlt (Ild) v V*Rﬁ*\/\herein R3 is an activating group.

10. A process for the manufacture of a—corﬁpou’nd of formula

(lte)
chiral

wherein R; represents hydrogen or a tetrazole protecting group and R, represents’ hydr'o'g‘én' i
or a carboxy protecling group, L
comprising acylating a resulting compound of formuta (Il ¢}

(Hie)
chiral

- (hd)

wherein R; is an activating group.



