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manufacture of blood pressure lowering agents, such as valsartan, novel
mtermedl Aﬁh% %%vgell A3 PIosess, steps, |)n fald SQ/IP gﬁkg l%_%he
Invention The enzyme angiotensin converting enzyme AC cata ysest
hydrolysis of the deca- peptide Angiotensin Ito the octapeptide Angiotensin
11. The latter contributes to a number of physiological mechanisms that lead
to the elevation of blood pressure. Many of these mechanisms are initialized
s ?# %Eﬁ %ﬂq’g}g‘g‘{\&glotensm Il to the Angiotensin receptor AT,. A number of
inding of Angiotensin Il to this receptor are known -
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binding and thus the activation of the AT, re- ceptor, these active compounds
are able to lower blood pressure- These and other compa- rable compounds
B referred to as angiotensin Il receptor antagonists or
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form, either in equilibrium or totally, with the hydrogen at the tetrazolyl ring at
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compound mentioned below wWhere such tautomerism IS§ ssible and will
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or more recently as angiotensin receptor blockers (ARBs).

Except for telmisartan, eprosartan and saprisartan, the mentioned compounds share a com-

mon structural feature in the form of a pharmacophore of the following partial formula A,

N—N

(A)

where the waved line indicates the place of binding to the rest of the molecule (which may
also be present in tautomeric form, either in equilibrium or totally, with the hydrogen at the
tetrazolyl ring at the 1- instead of the 2-position of that ring; the same also is true for any
compound mentioned below where such tautomerism is possible and will therefore not be

mentioned specifically in any case).



pounds, such as the ARBs mentioned above, e.g. valsartan. There, the
synthesis of an alde- hyde of the formulal,H HN-N N N Oég is described
Wﬁgﬁqgﬁﬂ)ﬂﬁér reacted to various pharmaceutically active su AR ek N (e i
as the ARBs, e.g. valsartan, directly or ¥ia one or more further reaction steps
and intermedia- tes. In a reaction descried in WO 2005/014602, the crude
product of the formula | obtainable after oxidation of the hydroxymethyl
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produced and Used In the subsequent reaction step, this, in thé case o
PRYBESICHHSH AF RGUATERS BeationesAprise € 8 SghATthtTasisutheshagsis ehar alde-
higlelyd tikerforniliiigs been regarded as convenient to use said aldehyde in
"wet" form. A problem to be solved by thg present invention is to find a yet
improved process and/gf intermediajgs-tat allow for an improved process of
manufacture of ARBs, especially va'@artah, that is especially useful for
manufacturing procegsesig-amiygdustrigt'scale. General description of the
invention It has now been f{ gurprisngly that the process can be. led still
more advantageously by us Rg aldehyde of the formula | that
much more conveniently allow to useg aldehyde in dry form. This allows
an improved production in large indus cale and even better handliqg in
. this manufacturing process. The use of salts of the compound of the formula
'Sl%ﬂ@&%‘?ﬂ’&i&%iﬁlg’fﬁ‘?ﬁé‘?ﬂ?ﬁ&&ﬁﬁé%ﬁ&ﬁﬁﬁé@ﬂ?ﬁ%f&%ﬂhﬁﬂgﬁwﬁ%s‘a"Ces such as
thehfsiRBrm cophalsaghrhdirtmtiy ofavia shewmaive Verthyragardvessepscard intptoeda-
tdgivention which comprises the WO 2007/006531 PCT/EP20061006730 -3-
manufacture of an intermediate of the formula | as anion with a cation and

thus in the form of a salt, especially of the formula IA shown below.
In a reaction descried in WO 2005/014602, the crude product of the formula | obtainable

after oxidation of the hydroxymethyl precursor to the aldehyde of the formula | is used in a

subsequent reductive amination, for example, with L-valine.

When the aldehyde of the formula | is produced and used in the subsequent reaction step,
this, in the case of production in industrial scale, comprises a significant amount of water,

that is, up to now it has been regarded as convenient to use said aldehyde in “wet” form.
A problem to be solved by the present invention is to find a yet improved process and/or
intermediates that allow for an improved process of manufacture of ARBs, especially

valsartan, that is especially useful for manufacturing processes in an industrial scale.

General description of the invention

It has now been found surprisingly that the process can be led still more advantageously by
using salts of the aldehyde of the formula | that much more conveniently allow to use the
aldehyde in dry form. This allows an improved production in large industry scale and even
better handling in this manufacturing process. The use of salts of the compound of the
formula | makes it possible to manufacture pharmaceuticals comprising a pharmacophore of
the formula A shown above by a process according to the invention which comprises the



Such salts are very stable, can be dried very conveniently and their use in dry

form in the subsequent step allows for a very well defined process, leadin

to"\]/%?ﬁ%vr? QMounts of im- purities such as starting materials T @2006/006 30

subsequent intermediates and thus facilitating the use of these subsequent

intermediates in the synthesis of the final products. The salts of an aldehyde

of the formula | can be dried, handled, stored, transported, proces- sed
nidndfactieaciesh intaraedameasmis fHhayiallawdHsios wrsercridhread arsn eng. fon of

rgqi.i%g Or% % %p{,l,%r} qﬁe]ggsgrg%%gﬂeggl\é%and below, an improved yield and/or

quality taina consecutive product, thus facilitating an economic
and (as less byproducts and thus less waste and energy (e.g. for workup)
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invention relates to a process or method for the manufacture of a salt of an
PUitiER FHENGS HRTBMAALTRIS MRS PREER RIRITPARIRS 2567 Nt fsigling the
utieartbseviseberui€atjnteimedires in Amelsynthdsio oBthé, fiaméoquetterably 1, 2

or 3 comprising forming and isolating said salt from a solution comprising a

rhemRaund oL s, lormula. | s shown aboys and a gaton providing matericl o
a IS preferaply a cation selectéd from at leas one all
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Thiskibkycappetsutane acsadelbrslidtdotagbouns subsidsited ammonium cations,

e.g. the ammonium ion, substituted ammonium cations, such as mono-, di-,

tri- or preferably tetrasubstituted ammonium cations where the substitutents
Detailed description of the invention

The invention relates to a process or method for the manufacture of a salt of an aldehyde of

the formula A,

@— [Kat]"*

—N
\

(1A)
or a tautomer thereof, wherein [Kat]n+ isacationandnis 1, 2, 3, 4, 5 or 6, preferably 1, 2 or

3, comprising forming and isolating said salt from a solution comprising a compound of the

formula | as shown above and a cation providing material.

[Kat]m is preferably a cation selected from at least one of alkali metal cations, such as
lithium, sodium, potassium, rubidium or cesium (n = 1), earth alkali metal cations, such as
magnesium, calcium, strontium or barium (n = 2), aluminium cations, indium cations and
gallium cations, a cation from other metals from the periodic table of elements, such as



are preferably organic moieties bound via a carbon atom and may, for
example, be selected from alkyl, such as C,-C2o-alkyl, aryl, such as mono-
biY réf)’r?wgﬁ?bryl with 6 to 20 ring atoms, aryl-alkyl, Wherein%(“r%%ﬁgp%(ﬂ?f/fgo
are preferably as just defined, cycloalkyly such as C3- C12-cycloalkyl,
cycloalkyl-alkyl, wherein cycloalkyl and alkyl are preferably as just defined,
heterocyclyl wherein heterocyclyl preferably is an unsaturated, partially
nsajBERIach) tdbgsteR-rHariatksapnon, boban thickeljcsiiehariagsdanidétgited or
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Independently se ected from itrogen or preferably oxy- gen or sulfur,
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carbonate, or more prefera ox alcoholate salt. AS ariior in an
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anion of an alkyl alcohol with up to 20, preferably up to seven carbon atoms,
IRNIPPETRIB ably e.g. the anion of methanol or ethanol, are preferred. A
cation providing material may also be a metal that is capable of reacting with

AlBsiitet 3R RLRBs SUCH BE HHY WPe SPSHDrQf RALASSINANGEr FeBie!Bleferred as

hydride, such as lithium hydride, sodium hydride, calcium hydride or
aselh A hyaliata AeRUGsReCEN TR g Res A AU SR Une R ATRAZPPY SS Pre-

s ARY o @rviliss Gatsyop suvistififledtRENIGRRRIGHAE Pl aIst agesehRatfor a

more IPre.terably an organic solvent, WO 2007/006n31 PCT/EP2006/006730
cggon [Kat]  as preferred above), especially an acid addition salt of a weak organic or inor-

ganic acid, e.g. of a carbonic acid, a phosphate or especially a carbonate, or more preferably
a hydroxide or alcoholate salt. As anion in an alcoholate salt, the anion of an aromatic, ali-
cyclic, aromatic-aliphatic, alicyclic-aliphatic or preferably an aliphatic alcohol, each of which
may preferably have up to 20, more preferably up to 7 carbon atoms, e.g. the anion of an
alkyl alcohol with up to 20, preferably up to seven carbon atoms, more preferably e.g. the
anion of methanol or ethanol, are preferred. A cation providing material may also be a metal
that is capable of reacting with the tetrazolyl proton, such as lithium, sodium or potassium, or
a metal hydride, such as lithium hydride, sodium hydride, calcium hydride or aluminium
hydride.

A solution comprising a compound of the formula | as shown above and a cation providing

material comprises at least one solvent, more preferably an organic solvent.



The formation of the salt of the formula IA preferably takes place by

dissolving a compound of the formula | and a cation forming material in one
or'mare’ éﬂéjﬂféhts or diluents that dissolve them, may take pla%(é & r’é’&ﬂ%% 30
normal or elevated temperature, for exagiple in a temperature range of from
about -100 C to about 190C, preferably from approximately - 80C to
approximately 150C, for example at from -80 to -60C, at room temperature,
A romatith ﬂ{b@aﬂro%ltﬂﬁéfﬂibh{ﬁm PE PR R bINEREY BlideBy @lgscfﬂl’ng a compound
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rensavikb nEsbbeetibcaliv/(e. . an ilert Biaosphesy digr éopmpinuplisnaatag@r or nitrogen
deiRfspbily organic solvents, for example esters, such as lower alkyl- lower
alkanoates, for example ethyl acetate, ethers, such as aliphatic ethers, for

RTRIR disthvlRthgr, %%E&Sﬁ"?oe 8{&4&5@ BIP t.fo%%fénxdéﬂ%w%aQ(on forming

dioxane, liquid arOmatic drocarbons, such as toluene or xylene, nitr

r%%f&Haég“a&&aﬁwmBaﬁ'altxg%ﬁa@%wrofO&srsme RLARYRSYIE $Altien. addition of
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hydrocarbons, such as cyclohexane, hexane or isopentane, or preferably
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or more such Solvents, Such  solvents or solvent mixtures m y also be used
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oft
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anPb‘@éjrt}QnQ Sstm%ll%es @?oﬂe%éaﬁgﬁ’me %?%c%ﬁéﬁ?atﬁgn 3 earlélg§fa cdhcﬁs such as

stallization on, chromatogra va oratlo dr N tration,
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selveptsertEnivehionixtoremoay also be used in working up.

The reaction to and formation of the salt may take place directly in the solution, resulting e.g.
in the precipitation of a salt of the formula IA, and/or it may take place during the isolation,

e.g. during evaporation or the like, or both (e.g. during concentration to a smaller volume).

The isolation of a salt of the formula can be carried out under reaction conditions that are
known per se and may follow customary procedures and steps, e.g. selected from the group
comprising but not limited to distribution (e.g. extraction), neutralization, crystallization, re-
crystallization, digestion, chromatography, evaporation, drying, filtration, washing, cen-
trifugation and the like. Most preferred are partial or complete evaporation of one or more

solvents present, the addition of less polar solvents to a mixture with more polar solvents



solvents present, the addition of less polar solvents to a mixture with more
polar solvents WO 2007/006531 PCT/EP20061006730 -6- (e.g. the addition
osh 3%3? Rlch as diethyl ether or tert-butylmethyl ether, to 559 é‘FS&?%’S 006730
such as methanol or ethanol), and/or crystallization (with or without addition
of seed crystals). It is also possible to combine two or more isolation steps,
e.g. in order to obtain a more pure salt of the formula IA. For example, a first

(&39]aﬁi@acﬂmprmaarbarf@,ll&wdaawrar@lwtﬁﬁaat&ﬂbutﬂme&ﬁw&ﬁéena'aealcohol
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salt rmu a |A as given above as such, or a tautomer thereof. The salt
Cﬂfséf"&impound of the the formula 1 is, in formula IA, mainly represented to
display its stoichiometry and not intended to represent the structure in detail.

uT Qa&ofsagg%h% %n@%mg@w&ﬁ%&tﬁ Hfsraa?naa%&am%f \Bore pure

orms of a compound of the formula are present (either in equilibrium or
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impurities, in addi tion certain amounts of a solvent (preferably other than
.lstpl/gtlgaf rgpgryg K: vqte anﬂ/ofr therf rm), of the gee compound of the
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th'/‘?;'jeﬁfeferably up to 5 %. More preferably, the salt of the formula IA is

isolated in substantially pure form. The invention also relates to the use of a
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pharmaceutic esp C|a an ARB, maost especially valsartan, as we
'tESFO'F@é‘tSB‘ﬁB’dﬂ'?d BRbinierdss iRaaRsereni e stsvrbtBadetail. Thus, formuia 1A does
nBtEXiicie 204 poksibbilityBRifferent tautomeric forms of a compound of the formula are

present (either in equilibrium or alone), such as a form with the formula IA*:

[Kat)"*

L —in

(1A%)
A salt of the formula IA may further include trace amounts of customary impurities, in addi-
tion certain amounts of a solvent (preferably other than water) (bound as solvate and/or in
other form), of the free compound of the formula | and/or the cation providing material may
be present, e.g. up to 20 %, preferably up to 5 %. More preferably, the salt of the formula IA

is isolated in substantially pure form.

The invention also relates to the use of a salt of the formula IA in the process for the manu-
facture or a pharmaceutical, especially an ARB, most especially valsartan, as well as a cor-

respondding process or method.



-7- The corresponding reaction steps can be derived from the general
descriFtion or from the examples in WO 2005/014602 which, in this regardk
e%%é gﬁ@%?ﬂ]i regard to the manufac- ture of valsartan (eithellz(fﬁ/m) 0067006730

examples or in the general description) {s_incorporated by reference
herewith. For example, in the production of valsartan, or a salt thereof, a) a
salt of the formula IA can be reacted with a valine derivative of the formula 1V,

TiHe2dd e Bpdridinhik Rtichsadpthesn dle m&t iﬁ’a@id iBr&tA the B&Héﬁ&@gﬁffﬁlﬁti@ﬂfﬁog‘am the
rotectin nditions pf _reductive aminatiap: b) follow
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tyzs phvalsapian (Fkeein the SiomeIge AR EURSIagRAH FBBFIPETNHE REPRAEId By

refeaalidhaeeakitiith a com- pound of the formula VI O H3C'~ Rzz (VI)

wherein Rz2 is an activating group; and removing any protecting group(s)

I_Jéresent; whereby a compound of the formula VIl WO 2007/006'M

IR A 10D Brestyciop of\yalpartan, or a salt thereof,

a) a salt of the formula IA can be reacted with a valine derivative of the formula IV,

ORz,
H,N

© v)
or a salt thereof, wherein Rz, is hydrogen or a carboxy protecting group, under conditions of

reductive amination;

b) followed by acylating a resulting compound of the formula (V),

H
'y N—N
Ui

Rz, O o N N
1 \”/\N O 7
H

O (
M

wherein Rz, is as defined for a compound of the formula IV, or a salt thereof, with a com-

0
H3C\/\/U\

wherein Rz; is an activating group;

pound of the formula VI

R, V)

and removing any protecting group(s) present;

whereby a compound of the formula VI



HON\N,NO~1~\ TOC (VIl) (valsartan =
(S)-3-methyl-2-{pentanoyl-[2'-(1 H-tetrazol-5-yl)biphenyl-4-yl-methyl]-amino}-
bl\ﬁ ri%’oz%ol%ﬁ)s%d/or a tautomer thereof, or a salt thereof (e.g. ERTERR44T°
metal salt, such as the magnesium or_galcium salt, see US 2005/0101652
which is incorporated herein by reference especially with regard to the salt
formation and the salts of valsartan), is obtained; and, if desired, converting
a free compound of the fopmula VIl into a salt thereof or a salt into the free
compound or a different salt thereof. The r%dtré‘{ive amination under a) is
carried out in thggpresence of a reduging adent, M suit- able reducing agent is
for example a borohjfdrideMr hyo or a hydrogen donor both in the
presence of a hydrogenati,an cata dr a syltable selenide or silane. The
reductive amination lace in tWo step he corresponding aldimine
(Schiff Ba- se) and its subsgquent reducti dh, ang it is possible to form first the
aldimine, isolate it and then e it to a compound of the formula V, or salt
thereof, or to perform both the aldl- mine formation and the reduction without
isolation of the aldimine. Suitable conditions and material, e.g. red¥#hg

(agsiftsn SUSH asntbae ntehis e [2bavetdiiez ot 8rie5pheayRg-yeamiy]-amino}-
it ropriat ratures, as,well
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refeckacd g aretaipbijthakgsrp lmchers ditdgpnesioncand tie saitable/hlaseagisaitiained;

conditions and materials, e.g. suitable bases, suitable reaction conditions,

such as. sglvents and appropriate temperatures, as well as suitable activating
o0 IES5S SPEGTARG AP SPTPOANS Pl Pssisiriola i s Pl bR Peh o1 Seynto
thefrigesrhrading Y@ Ao 6ok tvriedf; especially in this regard, is

incorporated herewith by reference. The removal of (a) protecting group(s)

e under conditions knqwn, in art. For . .
Tmear% 30 ?vg lz‘;ir%mé{non und%r a5 IS c%rllgle ou l|n g presen(c):e of a reducing agent. A suit-

able reducing agent is for example a borohydride or hydrogen or a hydrogen donor both in

the presence of a hydrogenation catalyst, or a suitable selenide or silane.

The reductive amination takes place in two steps via the corresponding aldimine (Schiff Ba-
se) and its subsequent reduction, and it is possible to form first the aldimine, isolate it and
then reduce it to a compound of the formula V, or salt thereof, or to perform both the aldi-

mine formation and the reduction without isolation of the aldimine.

Suitable conditions and material, e.g. reducing agents, such as those mentioned above, the
corresponding reaction conditions, such as solvents and appropriate temperatures, as well
as suitable protecting groups Rz, are preferably as described in WO 05/014602 which, in

this regard, is incorporated herewith by reference.

The acylation under b) preferably takes place in the presence of a suitable base.

Suitable conditions and materials, e.g. suitable bases, suitable reaction conditions, such as

solvents and appropriate temperatures, as well as suitable activating groups Rz, are prefer-



example the removal may take place as described in J. F. W. McOmie,
"Protective Groups in Organic Chemistry", Plenum Press, London and New
YOk %7/9; 59, W. Greene and P. G. M. Wuts, "Protective d’r%TjBEZ‘??“’ 006730
Organic Synthesis", Third edition, Wileyg New York 1999, in "The Peptides";
Volume 3 (editors: E. Gross and J. Meienhofer), Academic Press, London
and New York 1981, in "Methoden der organischen Chemie" (Methods of
ablygandedchisedmsivy) 05/0UbE0R Wisigh, 4dpeciiigim WMl uenard S8 iksepisratédaawith
bgse(}g%ngéyttgart 1974, in H.- D. Jakubke and H. Jeschkeit, "Aminosauren,
eptide, Proteine” (Amino acids, Peptides, Pro- teins), Verlag Chemie,
Weinheim, Deerfield Beach, and Basel 1982, and in Jochen Leh- mann,
THehermeatief (dppietelatngagmuleohrsadska pdecandl® envdiBniinemistryhefart. For
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wmﬂ@rm!m@og}@mrﬁ@eqamﬁs(ezgemseaaummmwgwm@%ss London
RIS PGPSR BE sslerled S0 haLlney el Anamavelselecively a
eren steps while oﬁ1er protect r?g groups remain
migiesperkRandVarkHhmAlioraabE s letiderrsadiNeBie ‘ff?é'aser%ﬁgﬂ(mb‘ém inH.-
Dthakubiteoand v e givasit nAh 5an ek, (Pepieie e tainsk sAnavdiareas] Rdpddes)Pro-

téﬂ@)dﬁ’éﬁé%?%'&ﬂi%eﬁ%%ﬁm %eg%?é'gégdﬁ‘ XKSPE%@’Q%@Q%N&WF%&@ Leh-

incorporaied herewith, es eCIa with reg ard to the removal of protec Ing
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auﬁnztwﬂuzmsiﬁro@dwwm iga! benditienselglay m@ﬂc&@ammioﬁﬁzye@mme@mg
gRIDE @uiPKY SsIeie ey et thePcartiererivwealstiry ey diferaativiiewARYther

e e LT TN
thereessREPEIRE R thseRt, féPFéH&ﬁ?rBé(@@de‘ﬂfg%ﬂ‘l’%%@&ﬁﬁa?ﬁ \é‘ﬁﬂ@rﬂ@&&ﬂﬁ‘@%
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rence.

An activating group Rz, may, for example, be an activating group that is used in the field of
peptide chemistry, such as halo, e.g. chloro, fluoro or bromo, C;-C;-alkylthio, e.g. methylthio,
ethylthio or tert-butyl-thio; pyridylthio such as 2-pyridylthio; imidazolyl such as 1-imidazolyl;
benzthiazolyl-oxy, such as benzthiazolyl-2-oxy; benzotriazolyl-oxy such as benzotriazolyl-1-
oxy; C,-Cg-alkanoyloxy, such as butyroyloxy or pivaloyloxy; or 2,5-dioxo-pyrrolidinyl-1-oxy;
the activation may also take place in situ using customary activation reagents in the presen-

ce of a free acid corresponding to the compound of the formula VL.

In one preferred embodiment, a reaction according to the invention, either leading to a salt of
the formula IA or to a pharmaceutical, in addition comprises a reaction step that leads to a



compound of the formula | which may then be isolated in crude form and/or
directly reacted according to the invention forming and isolatiné;Ba salt of the
fo L}é = example, a compound of the formula | may b %ﬁ@&/&gno
oxidizing a hydroxymethyl compound-ofghe formulall, H HN-N HN N HO
(I) or a salt thereof to a compound of the formula | which may then, in the
same reaction vessel or after isolation of the crude material, be reacted
ceagchd@tthihpiaadhitantiphto bslilanddhe dads Wanandle axdafitshcted
JARHRIAG TSRS SRR LASKERRIR Q4] RIE R RTAcXxamPle, an
alkali metal (such as lithium, sodium or potassium) hypochlorite, a "TEMPO"
or an analogue or an oxidizing agent selected from the group consisting of
RdiNRamplél @ 3ampoundyad ricke o timeia b nay tepelrtaiod s bif atddizimg apipy dosatesthyl
ng{}ggmg sng&iARRIPRriate temperatu- res, e.g. as described in WO
05/014602. A salt of a compound of the formula Il may be a salt of the
corresponding anionwith a metall&gti n [Kat]n+ as described for a salt of the
formula IA. Such g shilt of a comppund\of the formula Il also forms an
embodiment of reseniQventieg 1t can be manufactured analogously to
@» rmula) 1A by methods such as those described
above or below. A compowge ofthe ula Il can preferably be obtained by
reacting a cyanide of the formu- Ig N H Il HO C with an azide of the
formula (R1)(R2)-M-N3 wherein Rya#d R2 represent, independently of each
other, an organic residue, especially C1-C3-alkyl, such as méhwl, ethyl,
oRgosalbiherasido gysonppingiotdhe frrpris mbistymay3heraikehgisamelteastisiyyessel
0P aftEpIybIstonGf thy aalkyhatiel Yée30ed/AordigREthd ek 1eareR to a salt

of:H'e formula IA. The oxidation takes place in the presence of a suitable oxidizing agent, for

example, an alkali metal (such as lithium, sodium or potassium) hypochilorite, a “TEMPQO” or
an analogue or an oxidizing agent selected from the group consisting of HNO,, HNO; or an-
hydrides thereof, and peroxidisulfates, in appropriate solvents and at appropriate temperatu-
res, e.g. as described in WO 05/014602. A salt of a compound of the formula If may be a

salt of the corresponding anion with a metal cation [Kat]n+ as described for a salt of the

formula IA. Such a salt of a compound of the formula Il also forms an embodiment of the
present invention. It can be manufactured analogously to a salt of a compound of the

formula IA by methods such as those described above or below.

A compound of the formula Il can preferably be obtained by reacting a cyanide of the formu-
ia Hl,

with an azide of the formula (R,)(R2)-M-N3; wherein R, and R, represent, independently of
each other, an organic residue, especially C,-Cs-alkyl, such as methyl, ethyl, n-propyl, i-pro-
pyl, isobutyl, tert-butyl or n-octyl; C3-Cs-alkenyl, such as allyl or crotyl; Cs-C;-cycloalkyl, such



as cyclohexyl; phenyl-C,-C4-alkyl, such as benzyl or 2-phenethyl;
phenyl-C2-C5-alkenyl, such as cinnamyl; C3-CB-cycloalkyl-C,-CB-alkyl
sUth g@%f&ﬂ)ropylmethyl or cyclo-hexylmethyl; or phenyl-CE%@gﬁggé?/?,ﬁno
and M is boron or aluminium. This [2+3] ¢ycloaddition yields a com- pound of
the formula 11, or a salt thereof which can also be formed from the free
compound by analogous methods as those described for the formation of a

Hadyabharyfophuma-A-CReaaI edmeaings &Q%hdﬂ&m%r@sgy&ﬂ;%&enyl, such
r i0 it S olar I0S,.S nd reactiqn )
B e TR PSR et o

PRS2SRk YD 2R &S PR PH 7' HarktiEme d hiserethpnglogaditiamyigBh FeE
piairaizafl éhel oy riaula btaon asatinhecoidvbictheafoatsw ke Horaveal fsah thefeaf cantbound
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reaction vessel. All reaction steps, except those for the manufacture of a salt
of the formula IA, as well as preferred reaction conditions for these reaction
Reedersed areaningd é0BrivR.oaf1d M, thee withasr afeftesstirsi@ctionr doodititns, esxahadasolar

rih 08/ QoRIAR/ Ghd GO NI EdmpeRiRIRBI A BYSIERUSIGrd WS OEAO 2608, hich, pre-
HElETeATRIISIIn, Whors the (am, Iguier, s used for the description of
mmé’tles, e.g.g%\)ver a‘ﬂ%ﬁp, TS IETREN AEE BN that the corresponding
moiety preferably has up to seven, more preferably up to four carbon atoms.
PRdkatatsyiah e itiaincdk e Getlaford Kirlgoto Gbiain-alkomh fbaydast {H@l?]ﬁﬁﬁla Il, or a

N i I relates to the .
S e G b T mnce i one

rCAEBRP YRS into the present description here by reference. In the claims,
more general expressions or reaction steps may be replaced, individually, in

ATRUBRorPERNE, R%BOY A IR AR BRI YRS MAUPRAHIGIAG as well as

referred) expressions or reaction steps described in the description or

PIS{BTRG Rt ConsHiRng IRLTSRF SRATIAD SRS fMEISe AR RE T Eem e general
disgentiemas inppdhe exaepierifoNGN2A0 0GR ool icclaarblydh this atgard, is in-
consristinpbp ietersadeaiRagimnents of the salts and the methods or processes

of manufacture according to the invention, serve to illustrate the invention

without limiting the scope of it. WO 2007/006531 PCT/EP20061006730 -12
Where the term “lower” is used for the description of moieties, e.g. “lower alkyl”, this is inten-

ded to mean that the corresponding moiety preferably has up to seven, more preferably up
to four carbon atoms. Alkyl, such as lower alkyl, C;-Ce-alkyl or C;-C-alkyl, may be linear or

branched one or more times.

The invention preferably relates to the embodiments defined by the claims attached below
which are therefore incorporated into the present description here by reference. In the
claims, more general expressions or reaction steps may be replaced, individually, in groups
of two or more or all in each claim, by the more specific (e.g. preferred) expressions or
reaction steps described in the description or subclaims, thus yielding more preferred

embodiment of the respective invention embodiments.

The following Examples, while themselves also providing preferred embodiments of the salts
and the methods or processes of manufacture according to the invention, serve to illustrate

the invention without limiting the scope of it.



Example 1: 2'-(1H-Tetrazol-5-yl)-1.1'-biphenyl-4-carboxaldehyde potassium
salt and its manufacture 2.50g of
2"-Y?I—7|99‘7é??3?6l-5-yl)-1,1'-biphenyl-4-carboxa|dehyde ("biphenWTélﬂ)&% 006730
aldehyde" hereinafter) are dissolved ini25m1 of methanol at room
temperature. 1. 12g of potassium hy- droxide are added to the solution over a
period of 30 minutes (min) at room temperature un- der stirring. After 30 min
of stirring at 20-22C, the solution is evaporated and the off white solid is
ESARHMNAST ML AN A 1 ANBHEGR HHS SRI MR ok HotdEsM SRk its
accordance with the structure. Melting point. above Z35C Example Z:

fac azol-5-yl)-1,1'-biphenyl-4-carboxaldehyde sodium salt and its
manufacture 10g (40 mmol) of "biphenyl tetrazol aldehyde" are dissolved in

Z%Bmfznﬁﬁth%‘@iﬂi@%m ,@%Bﬁéﬁ?ﬂ@c&r&&éﬂj@r{mq% %éﬁﬂ%ﬂd&)ﬁﬂéﬂ?@%e”

hare,a ded to H,’le zolutla%g#frgaﬁ riod Iof 30 mtln at room te1n] erature and hye
S 6 A SRRV h A LT IR 2799 (P LBRI i RO SRS P

dreridehere elidad Wribel satdianensi@resiod e 3 ninwiestémiolidticdne temiperatung un-

denstryiatplired Joanini sppieRRy @l 202081 3Re BSIIbISIS e RipdrdRY ke P dndhite
SQHQ‘.’V%CI' é[8 stand at this tte%psrature f% %ﬂQ é[ter filtration, the filter cake is

. t { . .
washed with cegléa}g%%rpoap)a- nol-and dried under vacuum at 40 C to give the

title salt. NMR: 1 H (d6-DMSO) in accordance with the structure. Melting
Nttt id ¢gp- s o in adoortiGbée ikanhpleticture. Melting point: above 235°C
2'-(1H-Tetrazol-5-vl)-1,1'-biphenyl-4-carboxaldehyde sodium salt and its
Emanufaqtu,re from sodium m1eth late 3(} %) in methanol 20

over a period of 30 min and at room temperature. After 10 min of stirring at

0-22C, the splution i ated to. 45C, 160 ml of tert-hutyl methylether
"Gaieyied SRR T st s dhatl o S metiahel ot oo
teppaRiyenibAe (- amehrisedinnhdresidgiareiaddadie theosebdiva oer onesing of
3tempeNoNRATORAG3 LIRGIHIER 2RARE0GE3A0 hih kitsieing epd 247l taedbolu-
tiSH T Wbt ate HESHTREATAN RS VIS 268 -fid ME s FALGH
ldO\'/vn t"c")%oc_: gnérgflowesg to stclqﬁat rt"ﬂs temperature %r 4 h.'sA‘?tm fﬁ't?étion, ﬁ?etaken
umiaénrcrystalllzed from isopropanol. The suspension is cooled down to 0°C and allowed to
stand at this temperature for 24h. After filtration, the filter cake is washed with cold isopropa-

nol and dried under vacuum at 40° C to give the title salt.

NMR: 1H (d6-DMSO) in accordance with the structure. Melting point: degradation up to
165°C

Example 3: 2’-(1H-Tetrazol-5-yl)-1,1’-biphenyl-4-carboxaldehyde sodium salt and its

manufacture from sodium methylate 30 % in methanol

20g (80 mmol) of “biphenyl tetrazol aldehyde” are dissolved in 25 ml of methanol at room

temperature. 14.4g of sodium methylate (80mmol) are added to the solution over a period of
30 min and at room temperature. After 10 min of stirring at 20-22°C, the solution is heated to
45°C. 160 ml of tert-butyl methylether (TBME) are added over a period of 30 min to the solu-
tion of tetrazoyl-biphenyl-aldehyde salt. The solution is allowed to cool down to room tempe-



cake is washed with cold TBME and dried under vacuum at 40C to give the
title salt. The E)ropertles of the salt correspond to those given in Exam
E&Va%ﬂ?é/%: i (1H-Tetrazol-5-yl)-1,1'-biphenyl-4- carboxaldehﬁ?ér ﬁﬁﬁ?}%{"g?ﬂ?“
and its manufacture 5.0g (20mmol) of {Biphenyl tetrazol aldehyde" are
dissolved in 25 ml of methanol at room temperature. 0.48g (20mmol) of
lithium hydroxide are added to the solution over 5 min at room temperature.
réfier Bflemiz absatértingtiaindaPATC 22N € shikkiiospishsivapo titeedaith thens ofid BMVE,
cHoed %Wﬁfovﬁ%’é!ﬁﬁ s 1Sk )Q{*}HE %?Hﬂe'é{&&%ﬁ“ %ﬁ%#‘ "fﬁf?%non the filter

Isopropanol. The suspension is cooled down to 0 C and allowed to stand at
R 'Fe‘ﬁ?ﬁ@?&tm@ ﬁﬂ"bﬁﬁ“"ﬁf?&d fifiptifehE fter RS iAriaitle st

isopropanol and dried under vacuum at 40 C to give the title salt. NMR: 1 H
THIEp RN B arinRBre i ReRttechvE, MelinggRomt: higher than 235C
Example 5: 2'-(1H-Tetrazol-5-vl)-1,1'-biphenyl-4-carboxaldehyde sodium salt
and its manufacture in methanol Wlth sodium methylate (medium scale) 75g
i ' : " MhehyldttarthoxtidabydellithidBrsdlt@hchitshanol
n{gnrlgfgaurgemperature 54. 02g of sodlum methylate 30% (300 mmol) are
~added to the solution under stirring over a period of 30 minutes and at room
temperature. After 10 min of stirring at 20- 22C, the solution is heated to 45C.
SReorPmBiNef rehambigieaa sidehrdeoarrdissriveminrRS mi of methanol at room
tdripazlyl biptseHoalaeinystdisaln Theroxaddtiae Ritdeentadieyseltiorcoadomin i
OISR RGEINAE @6‘?&4&@9 Sélrﬁ'é‘%‘bz%@%o%ﬁﬁﬁ SUSBEOSIRA Shd the

filtered. After filtration, the filter cake is washed with cold TBME and dried

S?fﬁ’déFU&E%“H?&Y%&"E&E;‘\%%6TT!§§V8WH|{%'%M@P‘F—‘W%ﬁ%"dﬂﬂ@% The
suspetigort salie DBTMeasi@emtalowsd et dhisaeshersttne aTighh. After

AiRARIHI Y s Saks ioWhen s Wty isbropBRoINRI MRS ClRdBIfESUh 4 40° C to

rogess ot ethod for the manufacture of a salt of an aldehyde of the
9 ormula EA A) O [Kat]n+

NMR: 1H (d6-DMSO) in accordance with the structure. Melting point: higher than 235°C

Example 5: 2'-(1H-Tetrazol-5-yl)}-1,1’-biphenyl-4-carboxaldehyde sodium salt and its

manufacture in methanol with sodium methylate (medium scale)

75g (300 mmol) of “biphenyl tetrazol aldehyde” are dissolved in 75ml of methanol at room

temperature. 54.02g of sodium methylate 30% (300 mmol) are added to the solution under
stirring over a period of 30 minutes and at room temperature. After 10 min of stirring at 20-
22°C, the solution is heated to 45°C. 500ml TBME are added over 30 min to the solution of
tetrazolyl-biphenyl-aldehyde salt. The solution is then allowed to cool down to room tempe-
rature. After 12 hours stirring at 20-22° C the suspension is filtered. After filtration, the filter
cake is washed with cold TBME and dried under vacuum at 40°C to give 86.15g off white

power.

For some of the above mentioned salts DSC measurements are performed that show the

high stability of the salts of the formula IA.



H N-N N N [0J or a tautomer thereof, wherein [Kat]™ is a cation and n is 1,
2, 3,4, 5 or 6, comprising forming ang [solating said salt from a solution
comprising a compound of the formul 4(l) IITHN-N NN O and a cation
providing material. 2. The process or method according to claim 1, wherein in
formula IA [Kat]" is a cation selected from the group con- sisting of at least
one of alifgiipiewtieatdadgii =1, earth alkali metal cations with n=2,
aluminiumAgitoosswish methohdyhde nmutaogateof madlgafiase, iron,
cobalfmigkele ¢ARMBFHrAINEa @R Unsubstituted or substituted ammonium cat-
ions, e.g. the ammonium ion or substituted ammonium cat - 15 ions,
especially mono-, di-, tri- or preferably tetrasubstituted ammonium cations
where the substitutents are preferably organic moieties boungayia a carbon
atom and nfay, for example, be selecteafrdm thexgugup consisting of alkyl,
such as CHC20-atkyl, aryl, such ag moho-, |bi- ortricyclic aryl with 6 to 20
ring atoms, [aryl-alkyl, wherein ary¥and alky| are preferably as just defined,
cycloalkyl, ugfFds SILTXRgy- cloaNg, cydloalkyl-alkyl, wherein cycloalkyl
and alkyl are preferal st defined, heterocyclyl wherein heterocyclyl
preferably i$ an unsatt I-partiallysgaturated or fully satu-

or a tautomer thereof, wherein [Kat]"*1sacationand nis 1, 2,
3,4, 5 or 6, comprising forming and isolating said salt from a

solution comprising a compound of the formula T

(D

and a cation providing material.

2. The process or method according to claim 1, wherein in
formula IA [Kat]™ is a cation selected from the group con-
sisting of at least one of alkali metal cations with n=1, earth
alkali metal cations with n=2, aluminmium cations with n=3,
molybdenum, tungsten, manganese, iron, cobalt, nickel, cop-
per, zinc, and unsubstituted or substituted ammonium cat-
ions, e.g. the ammonium ion or substituted ammonium cat-



rated mono-, bi- ortricyclic ring having 3 to 20 ring atoms and at least one,
for example up to three, ring atoms ar(iiweteroa toms independently selected
from nitrogen or preferably oxy- gen or'sulfur, and heterocyclyl-alkyl wherein
heterocyclyl and alkyl are preferably as just defined or the ammonium

nitrogen may be par fa rn art of a

(o B0 PR S o T S St R D o AT BHEing
havin(A3a120kiYy a@t@tt@nﬁh@rhﬁreaﬂ@w&rﬁltmmmwej pretared]ying
atomS@rgdmterﬁﬁﬁ@enfes ndepertienty selegtediiratoniregrh, maggeﬁﬁr
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process or ccor Ing to claim I7wherein t ang
materAbG o el JHIRRR- PaERER Withy
The process26r mngadcamordn}dmlkba]m\@hmrelarwe asalt i laythazic salt
of @ MBjlfRrA] néyt}ﬂgvtaeﬂﬁé&b% el%@mylm@ﬁ&{nacsat@m@ret%
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or alcqlswfées&ﬂly w@rmﬁsmmmmaﬁly theranieul Gfralim HpRagtic,

ahcyclhc‘atg@ﬁ{e#f% Bhaicos r%?ef;l 8 BEIARE 0 Alblalls

alcoh whic u to 20, re refe ly up

to7 caf g&ﬂ%ﬂ%‘%ﬂ Lo sKamh 1&? 59 ?Fa%%ﬁﬂ‘i‘%ﬁrt% 6 croa-
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claim 1 WPSIRID1 "RFOBRSLIABTRIRN 0t RhiRbe P MR iRk R ACe
nitrogen may be part of a ring, e.g. as part of a heterocycle,
e.g. an unsaturated, partially saturated or fully saturated
mono-, bi- or tricyclic ring having 3 to 20 ring atoms wherein
at least one, preferably up to three, ring atoms are heteroatoms
independently selected from nitrogen, oxygen or sulfur, with
the proviso that at least one ring nitrogen is present.

3. The process or method according to claim 1, wherein the
cation providing material is a salt, a metal, a metal hydride or
a cation exchanger resin.

4. The process or method according to claim 3, wherein the
salt is a basic salt of a metal or an unsubstituted or substituted
ammonium cation, preferably with a metal or cation as
described for [Kat]"* in formula 1A, especially an acid addi-
tion salt of a weak organic or inorganic acid, e.g. of a carbonic
acid, a phosphate or especially a carbonate, or more prefer-
ably a hydroxide or alcoholate salt, where as an alcoholate
salt, the anion of an aromatic, alicyclic, aromatic-aliphatic,
alicyclic-aliphatic or preferably an aliphatic alcohol, each of



dissolving a compound of the formula I, () HH N-N N N O and a cation
forming material, especially the cation f rming material according to any one
of claims 3 or 4, in one or more solve|J1 s or diluents and isolating of a salt of
the formula 1A follows, especially by distribution, neutralization, crystalli-

fzftltlotn rﬁrﬁf&’ﬁtﬁi'é%ﬁﬁi?ffe@'ﬂﬂ t%@h%%@gfﬁ@fb’ p@éﬁélﬁbl?ttﬁflt@%']ng,
iltration if 0 ese
methods %%im%ﬁ()ﬁféq S (?rt?lrgéu a’g% &H&ﬁ %QW %5&1%8 367 ora
tautomePlfﬂgﬁ?i? NVHRIGIRKE DR ARSI FrisPTe r%bluys%gs CA salt
of the foRmigin o4 aibaned o5 elhisnelwsdresherrest]” is an alkali metal
cation, such as{ithisabes AT JRRSIIEEDHRIIHINB R SIUWKBFE) an
earth al 0I| IIr?]etal cPtlonatsuch ?g grgl%r}et%urin Ca|(iIUf% ft onti onbbarlum
(n=2), afg(?m u ium or galljum; a zinc or an unsu usté%a

substitu S&rﬁﬂ%ﬁuﬁ?&éﬂ%ﬂn s‘b%@ﬁlly as defined in claim 2.

formula 1,

@D

and a cation forming material, especially the cation forming
material according to any one of claims 3 or 4, 1n one or more
solvents or diluents and isolating of a salt of the formula TA
follows, especially by distribution, neutralization, crystalli-
zation, re-crystallization, digestion, chromatography, evapo-
ration, drying, filtration, washing, centrifugation or a combi-
nation of two or more of these methods.

6. A salt of the formula IA,

(IA)
[Kat]**




8. A salt of the formula 1A according to claim 6 selected from the group
consisting of salts with the following Xi?es 2'-(1
H-tetrazol-5-yl)-1,1'-biphenyl-4-carboxaldehyde potassium salt, 2-(1
H-tetrazol-5-yl)-1,1-biphenyl-4-carboxaldehyde sodium salt and 2-(1

H-tetrazgl %Qﬂ%o ftﬁﬁé}%&" 08 Wﬂ;ﬁ% LOLSR Skl Pis NS Process

accordi g, to urther comprising ufacturing a compodnd of the
formular S in 5 bﬁ!o droxy eth Ico ound of the
formula q}% T ‘1 ﬁ { 5otf)t8 &i/ Ut the
formuld |ch1ﬁ1§§? ||’iqﬁ@]sﬁﬁ%3f‘ba IBP]afﬁé? %‘iﬁtlon of the
crude RffassAIBeitHE Jé%@écﬁ@ﬁﬁgmo (elp r&bﬁ@m&l&ah {Betadalt of the

formulaEAkiono. STieh pﬂ&d@@gm@mmab‘m@m Yrogitien cimpHIiHg forming

a compaumb),of e fioramo) 2 nasngive g il olkaim 0zsyc remetingnawdysinide of the
formulauted 18 @libsHthitdd HeniGhiGnwndtiian azigecfthedodefileed

(R1)(RinMiNgveherein Ri and
8. A salt of the formula TA according to claim 6 selected
from the group consisting of salts with the following names:
2'-(1H-tetrazol-5-yl1)-1,1'-biphenyl-4-carboxaldehyde
potassium salt,
2-(1H-tetrazol-5-y1)-1,1-biphenyl-4-carboxaldehyde
sodium salt and
2-(1H-tetrazol-5-y1)-1,1'-biphenyl-4-carboxaldehyde
lithium salt.
9. The process according to claim 1, further comprising
manufacturing a compound of the formula I as given in claim
5 by oxidizing a hydroxymethyl compound of the formula II,

(D)

or a salt thereof to a compound of the formula I which may
then, in the same reaction vessel or after 1solation of the crude
material, be reacted according to the present invention to a
salt of the formula IA.
10. The process according to claim 9, further comprising
forming a compound of the formula II as given in claim 9 by
reacting a cyanide of the formula III,



R. represent, independently of each other, an organic residue, especially
Ci-CB-alkyl, such as methyl, ethyl, n-pyopyl, iso- propyl, isobutyl, tert-butyl or
n-octyl; C3-C7-alkenyl, such as allyl'orcrotyl; C3-C7-cycloalkyl, such as
cyclohexyl; phenyl- C,-C4-alkyl, such as benzyl or 2-phenethyl;
phenyl-C2-Cs- alkenyl, such as cinnamyl; C3-C.-cycloalkyl-Ci-Cs-alkyl, such
as cyclopropylmethyl or cyclohexylmethyl; or phenyl- C2-Csalkenylignd M is
boron or aluminium. 11. A process or method for the manufacture of a
pharma- ceutical, compFigirlg the use of a salt o\the formula IA as defined in
claim 1. 12. The process.ef methedagcording tol claim 11, wherein the
pharmaceutical is an %Qgiotens er, pref- erably valsartan. 13.
The process ormethod accordi mpris- ing the use of a salt of
the formula 1A obtained accordingN@gz& nie { ORgrocess as described in
any one of claim 1 more preferably obtainef ding to claim 9, most
preferably according to claim 10. 14. The pkg S 5 method according to
claim 11, for the production of valsartan or thex&fmula VII 19 (VII) N-N -~
O-"NNIVI\N I ~ Q OTC or a salt thereol: comprising a) reacting a salt of
the formul AL HARAATERE (X J(R2)-MEN3 Wherern R, and

R, represent, independently of each other, an organic residue,
especially C,-Cq-alkyl, such as methyl, ethyl, n-propyl, iso-
propyl, isobutyl, tert-butyl or n-octyl; C;-C--alkenyl, such as
allyl or crotyl; C5-C,-cycloalkyl, such as cyclohexyl; phenyl-
C,-C,-alkyl, such as benzyl or 2-phenethyl; phenyl-C,-C;-
alkenyl, such as cinnamyl; C,-Cg-cycloalkyl-C,-Cq-alkyl,
such as cyclopropylmethyl or cyclohexylmethyl; or phenyl-
C,-Csalkenyl; and M is boron or aluminium.

11. A process or method for the manufacture of a pharma-
ceutical, comprising the use of a salt of the formula TA as
defined in claim 1.

12. The process or method according to claim 11, wherein
the pharmaceutical is an angiotensin receptor blocker, pref-
erably valsartan.

13. The process or method according to claim 11, compris-
ing the use of a salt of the formula IA obtained according to a
method or process as described in any one of claim 1 more
preferably obtained according to claim 9, most preferably
according to claim 10.

14. The process of method according to claim 11, for the
production of valsartan or the formula VII



of the formula IV, (Iv) oRz, H,N O or a salt thereof, wherein Rzl is hydrogen
or a carboxy protecting group, unde[ $§r_lditions of reductive amina- tion; b)
acylating a resulting compound of the Tormula (V). (v) HN-N RZ,ONN H I~
wherein Rzl is as defined for a compound of the formula 1V or a salt thereof,
with a compound of the formula VI (VI) 0 H3C" ~ J~ ~'Rz~ wherein Rzz is

an activating group; an@ing any protecting groug(s) preseit!
N—N

- JooA
HO -
Y\N Vi
/
RSN

or a salt thereof, comprising

a) reacting a salt of the formula 1A with a valine derivative
of the formula IV,

(Iv)

ORz;
H,N

O

or a salt thereof, wherein Rz, is hydrogen or a carboxy
protecting group, under conditions of reductive amina-
tion;

b) acylating a resulting compound of the formula (V),

(V)
\_/ N—g
H 7\

Rz,0 : N N
\"/\N =
H
O O

wherein Rz, is as defined for a compound of the formula
IV, or a salt thereof, with a compound of the formula VI

(VD)
O

H3C\/\)I\
Rz

wherein Rz, is an activating group;
and removing any protecting group(s) present.
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