
Chemokine CCR5 receptor modulators This invention
relates to piperidine derivatives useful in the
treatment of a variety of disorders, including those
in which the modulation of CCR5 receptors is
implicated. More particularly, the present invention
relates to l-oxa-3,8-diaza-spiro[4.5]decan-2-one and
l-oxa-3,9-diaza-spiro[5.5]undecan-2-one compounds and
related derivatives, to compositions containing and to
uses of such derivatives. Disorders that may be
treated or prevented by the present derivatives
include HIV and genetically related retroviral
infections (and the resulting acquired immune
deficiency syndrome, AIDS), diseases of the immune
system and inflammatory diseases. Compounds of the
present invention modulate the activity of the
chemokine CCR5 receptors. The chemokines are a large
family of pro-inflammatory peptides that exert their
pharmacological effect through G-protein-coupled
receptors. The name "chemokine", is a contraction of
"chemotactic cytokines". The chemokines are a family
of leukocyte chemotactic proteins capable of
attracting leukocytes to various tissues, which is an
essential response to inflammation and infection.
Human chemokines include approximately 50 small
proteins of 50-120 amino acids that are structurally
homologous. (M. Baggiolini etal., Annu. Rev. Immunol.
1997 15:675-705) Modulators of the CCR5 receptor maybe
useful in the treatment of various inflammatory
diseases and conditions, and in the treatment of
infection by HIV-I and genetically related
retroviruses. As leukocyte chemotactic factors,
chemokines play an indispensable r,olein the
attraction of leukocytes to various tissues of the
body, a process which is essential for both
inflammation and the body's response to infection.
Because chemokines and their receptors are central to
the pathophysiology of inflammatory and infectious
diseases, agents which are active in modulating,
preferably antagonizing, the activity of chemokines
and their receptors, are useful in the therapeutic
treatment of such inflammatory and infectious
diseases. The chemokine receptor CCR5 is of particular
importance in the context of treating inflammatory and
infectious diseases. CCR5 is a receptor for
chemokines, especially for the macrophage inflammatory
proteins (MIP) designated MIP-Ia and MIP-Ib, and for a
protein which is regulated upon activation and is
normal T-cell expressed and secreted (RANTES).HIV-I
infects cells of the monocyte-macrophage lineage and
helper T-cell lymphocytes by exploiting a high
affinity interaction of the viral enveloped
glycoprotein (Env) with the CD-4 antigen. The CD-4
antigen, however appeared to be a necessary, but not
sufficient requirement for-cell entry and at least one
other surface protein was required to infect the cells
(E.A. Berger et al, Ann. Rev. Immunol. 1999
17:657-700). Two chemokine receptors, either the CCR5
or the CXCR4 receptor were subsequently found to be
co-receptors along with CD4 which are required for
infection of cellsby the human immunodeficiency virus
(HIV). The central role of CCR5 in the pathogenesis of
HIV was inferred by epidemiological identification of
powerful disease modifying effects of the naturally
occurring null allele CCR5 D32. The D32 mutation has a
32-basepair deletion in the CCR5 gene resulting in a
truncated protein designated D32. Relative to the
general population, D32/D32 homozygotes are
significantly common in 



exposed/uninfected individuals suggesting the role of
CCR5 in HIV cell entry (R. Liu et al, Cell 1996
86(3):367-377; M. Samson etal, Nature 1996
382(6593):722-725). The CD-4 binding site on the gpl20
of HIV appears to interact with the CD4 molecule on
the cell surface, and undergoes conformational changes
which allow it to bind to another cell-surface
receptor, such as CCR5 and/or CXCR-4. This brings the
viral envelope closer to the cell surface and allows
interaction between gp41 on the viral envelope and a
fusion domain on the cell surface, fusion with the
cell membrane, and entry of the viral core into the
cell. Accordingly, an agent which could block
chemokine receptors in humans who possess normal
chemokine receptors should prevent infection in
healthy individuals and slow or halt viral progression
in infected patients. RANTES, a natural ligand for the
CCR5 receptor, and an analog chemically modified on
the N-terminus, aminooxypentane RANTES,were found to
block HIV entry into the cells. (G. Simmons et al,
Science1997 276:276-279). Other compounds have been
demonstrated to inhibit the replication of HIV,
including soluble CD4 protein and synthetic
derivatives (Smith, etal, Science1987 238:1704-1707),
dextran sulfate, the dyes Direct Yellow 50, Evans
Blue, and certain azo dyes (U.S. Pat. No. 5,468,469).
Some of these antiviral agents have been shown to act
by blocking the binding of gpl20, the coat protein of
HIV, to its target, the CD4 glycoprotein of the cell.
A-M. Vandamme et al. (Antiviral Chemistry &
Chemotherapy, 1998 9:187-203) disclose current HAART
clinical treatments of HIV-I infections in man
including at least triple drug combinations. Highly
active anti-retroviral therapy (HAART) has
traditionally consisted of combination therapy with
nucleoside reverse transcriptase inhibitors (NRTI),
non-nucleoside reverse transcriptase inhibitors
(NNRTI) and protease inhibitors (PI). These compounds
inhibit biochemical processes required for viral
replication. In compliant drug-naive patients, HAARTis
effective in reducingmortality and progression of
HIV-I to AIDS. While HAART has dramatically altered
the prognosis for HIV infected persons, there remain
many drawbacks to the current therapy including highly
complex dosing regimes and side effects which can be
very severe (A. Carr and D. A. Cooper, Lancet 2000
356(9239):1423-1430). Moreover, these multidrug
therapies do not eliminate HIV-I and long-term
treatment usually results in multidrug resistance,
thus limiting their utility in long term therapy.
Development of new drug therapies to provide better
HIV-I treatment remains a priority. Investigation of
different classes of modulators ofchemokine receptor
activity, especially that of the CCR5 chemokine
receptor, suggest inhibition of CCR5 as a new
treatment modality. Typical suitable NRTIs include
zidovudine (AZT) available as RETROVIR(r)from
Glaxo-Wellcome Inc.; didanosine (ddl) available as
VTDEX(r) from Bristol-Myers Squibb Co.; zalcitabine
(ddC) available as HIVID(r) from Roche
Pharmaceuticals; stavudine (d4T) available as ZERIT(r)
from Bristol-Myers Squibb Co.; lamivudine (3TC)
available as EPIVIR(r)from Glaxo-Wellcome; abacavir
(1592U89) disclosed in WO96/30025 and available
ZIAGEN(r) from Glaxo-Wellcome; adefovir dipivoxil
[Ms(POM)-PMEA] available as PREVON(r)from Gilead
Sciences; lobucavir (BMS-180194), a nucleoside reverse
transcriptase inhibitor disclosed in EP-0358154 and
EP-0736533 and under 



development by Bristol-Myers Squibb; BCH- 10652, a
reverse transcriptase inhibitor (in the form of a
racemic mixture of BCH-10618 and BCH-10619) under
development by Biochem Pharma; emitricitabine
[(-)-FTC] licensed from Emory University under U.S.
Pat. No. 5,814,639 and under development by Triangle
Pharmaceuticals; beta-L-FD4 (also called beta-L-D4C
and named beta-L-2', 3'-dicleoxy-5-fluoro-cytidene)
licensed by Yale University to Vion Pharmaceuticals;
DAPD, the purine nucleoside, (-)-b-D-2,6-
diamino-purine dioxolane disclosed in EP-0656778 and
licensed by Emory University and the University of
Georgia to Triangle Pharmaceuticals; and lodenosine
(FddA), 9-
(2,3-dideoxy-2-fluoro-b-D-tiireo-pentofuranosyl)adenin
e, an acid stable purine-based reverse transcriptase
inhibitor discovered by the NIH and under development
by U.S. Bioscience Inc. Typical suitable NNRTIs
include nevirapine (BI-RG-587) available as
VIRAMUNE(r) from Roxane Laboratories; delaviradine
(BHAP, U-90152) available as RESCRIPTOR(r) from
Pfizer; efavirenz (DMP-266) a benzoxazin-2-one
disclosed in WO94/03440 and available as SUSTIVA(r)
from Bristol-Myers Squibb Co.; PNU- 142721, a
furopyridine-thio-pyrimide under development by Pfizer
08807; AG-1549 (formerly Shionogi # S-1153);
5-(3,5-dichlorophenyl)-thio-4-isopropyl-l-(4-pyridyl)m
ethyl-lHimidazol- 2-ylmethyl carbonate disclosed in WO
96/10019 and under development by Agouron
Pharmaceuticals, Inc.; MKC-442
(l-(ethoxy-methyl)-5-(l-methylethyl)-6-
(phenylmethyl)-(2,4(lH,3H)-pyrimidinedione) discovered
by Mitsubishi Chemical Co.and under development by
Triangle Pharmaceuticals; and (+)-calanolide A (NSC-
675451) and B, coumarin derivatives disclosed in NIH
U.S. Pat. No. 5,489,697, licensed to Med Chem
Research, which is co-developing (+) calanolide A with
Vita-invest as an orally administrable product.
Typical suitable PIs include saquinavir (Ro 31-8959)
available in hard gel capsules as INVIRASE(r) and as
soft gel capsules as FORTOVASE(r) from Roche
Pharmaceuticals, Nutley, NJ. 07110-1199; ritonavir
(ABT-538) available as NORVIR(r)from Abbott
Laboratories; indinavir (MK-639) available as
CRIXIVAN(r) from Merck &Co., Inc.; nelfhavir (AG-1343)
available VIRACEPT(r)from Agouron Pharmaceuticals,
Inc.; amprenavir (141W94),AGENERASE(r),a non-peptide
protease inhibitor under development by Vertex
Pharmaceuticals, Inc. and available from
Glaxo-Wellcome, under an expanded access program;
lasinavir (BMS-234475) available from Bristol-Myers
Squibb; DMP-450, a cyclic urea discovered by Dupont
and under development by Triangle Pharmaceuticals;
BMS-2322623, an azapeptide under development by
Bristol- Myers Squibb as a 2nd-generation HIV-I PI;
ABT-378 under development by Abbott; and AG-1549 an
orally active imidazole carbamate discovered by
Shionogi Shionogi and under development by Agouron
Pharmaceuticals, Inc. Other antiviral agents include
hydroxyurea, ribavirin, IL-2, IL-12, pentafuside.
Hydroxyurea (Droxia), a ribonucleoside triphosphate
reductase inhibitor, the enzyme involved in the
activation of T-cells, was discovered at the NCI and
is in preclinical studies, it was shown to have a
synergistic effect on the activity of didanosine and
has been studied with stavudine. IL-2 is disclosed in
Ajinomoto EP-0142268, Takeda EP- 



0176299, and Chiron U.S. Pat. Nos. RE 33,653,
4,530,787, 4,569,790, 4,604,377, 4,748,234, 4,752,585,
and 4,949,314, and is available under the PROLEUKIN
(aldesleukin) as a lyophilized powder for IV infusion
or sc administration upon reconstitution and dilution
with water; a dose of about 1to about 20 million
lU/day, sc is preferred; a dose of about 15 million 1
U/day, sc is more preferred. IL-12 is disclosed in
WO96/25171 and is administered in a dose of about 0.5
microgram/kg/day to about 10 microgram/kg/day, sc is
preferred. Pentafuside (FUZEON ) a 36-amino acid
synthetic peptide, disclosed in U.S. Pat. No.
5,464,933 that acts by inhibiting fusion of HIV-I to
target membranes. Pentafuside (3-100 mg/day) is given
as a continuous sc infusion or injection together with
efavirenz and 2 Pi's to HIV-I positive patients
refractory to a triple combination therapy; use of 100
mg/day is preferred. Ribavirin,
l-.beta.-Dribofuranosyl-
lH-l,2,4-triazole-3-carboxamide, is available from ICN
Pharmaceuticals, Inc., Costa Mesa, Calif.; its
manufacture and formulation are described in U.S. Pat.
No. 4,211,771.In addition to the potential for CCR5
modulators in the management of HIV infections, the
CCR5 receptor is an important regulator of immune
function and compounds of the present invention may
prove valuable in the treatment of disorders of the
immune system. Treatment of solid organ transplant
rejection, graft v. host disease, arthritis,
rheumatoid arthritis, inflammatory bowel disease,
atopic dermatitis, psoriasis, asthma, allergies or
multiple sclerosis by administering to a human in need
of such treatment an effective amount of a CCR5
antagonist compound of the present invention is also
possible. The pharmacokinetic challenges associated
with large molecules, proteins and peptides resulted
in the establishment of programs to identify low
molecular weight antagonists of CCR5. The efforts to
identify chemokine modulators have been reviewed (W.
Kazmierski et al BiorgMed. Chern. 2003 11:2663-76;L.
Agrawal and G. Alkhatib, Expert Opin. Ther. Targets
2001 5(3):303-326; Chemokine CCR5 antagonists
incorporating 4-aminopiperidine scaffold, Expert Opin.
Ther. Patents 2003 13(9):1469-1473;M.A. Cascieri and
M. S. Springer, Curr. Opin. Chem. Biol. 2000
4:420-426, and references cited therein) Takeda's
program was the first to lead to fruition with the
identification of TAK- 779 (M. Shiraishi et al, J.
Med. Chem. 2000 43(10):2049-2063). Schering has
advanced Sch-351125 into Phase I/II clinical studies
and reported the advance of a more potent follow up
compound, Sch-417690 into Phase I studies. (S.W.
McCrombie et al, WO00066559; B.M. Baroudy et al
WO00066558; A. Palani et al, J. Med Chem. 2001
44(21):3339-3342; J. R. Tagat etal, J. Med Chem. 2001
44(21):3343-3346; J.A. Est, Cur. Opin. Invest. Drugs
2002 3(3):379-383). Sch-417690 Sch-351125
Sch-350634Merck has disclosed the preparation of
(2S)-2-(3-chlorophenyl)-l-N-(methyl)-N-
(phepylsulfonyl)amino]-4-[spiro(2,3-dihydrobenzothioph
e pe-3,4'-piperidin-ryl) butane S-oxide (1) and
related derivatives, trisubstituted pyrrolidines 2 and
substituted piperidines 3 with good affinity for the
CCR5 receptor and potent- HIV 



activity. (P. E. Finke etal, Bioorg.Med. Chem. Lett.,
2001 11:265-270;P. E. Finke et al, Bioorg.Med. Chem.
Lett., 2001 11:2469-2475;P. E. Finke etal, Bioorg.Med.
Chem. Lett., 2001 11:2475-2479; J. J. Hale etal,
Bioorg.Med. Chem. Lett., 2001 11:2741-22745;D. Kim
etal, Bioorg.Med. Chem. Lett., 2001 11:3099-3102)
UK-427857 WO0039125 (D. R. Armour etal.) and WO0190106
(M. Perros etal.) disclose heterocyclic compounds that
are potent and selective CCR5 antagonists. UK-427857
has advanced to clinical trials and show activity
against HIV-I isolates and laboratory strains (M. J.
Macartney et al, 43r Intersex. Conf. Antimicrob.
Agents Chemother. (September 14-17, 2003, Abstract
H-875). AK602 EP1236726 (H. Habashita etal.) discloses
triazaspiro[5.5]undecane derivatives exemplified by
AK602 which modulate the cytokine receptors. The
compounds fall outside the scope of the current
invention. (H. Nakata et al Poster 546a, 11th
Conferenceon Retroviruses and Opportunistic
Infections, San Francisco, CA, February 8-11, 2004;
other analogs have also been disclosed, see, e.g.K.
Maeda et al, J. Biol Chem. 2001 276(37): 35194-35200)
4 5 WO03/057698 (N. Schlienger) describe
l-oxa-3,8-diaza-spiro[4.5]decan-2-one compounds. More
specifically identified are 3,4-di(optionally
substituted)benzyl-l-oxa-
3,8-diaza-spiro[4.5]decan-2-one compounds 4 where R is
alkyl optionally substituted by a cydoalkyl,
heterocyclic, heteroaryl or aryl ring. The compounds
of the invention modulate monoamine receptors with
selectively for the 5HT2A receptor. The reference
further teaches, but does not exemplify bicyclic
compounds wherein R2 and R3 together are an alkylene
chain. These l-oxa-3,8-diaza-spiro[4.5]decan-2-ones
compounds and methods do not fall within the scope of
the present invention. l-Oxa-3,8-
diazaspiro[4.5]decan-2-ones 5, and
l,3,8-triazaspiro[4.5]decan-2-ones havebeen disclosed
that are tachykinin NK receptor antagonists (P. W.
Smith et al, J. Med. Chem. 1995 38(19):3772-79). Other
l-oxa-3,8-diaza-spiro[4.5]decan-2-ones compounds have
been disclosed with D-adrenergic blocking activity
(J.M. Caroon et al, J. Med Chem. 1981 24(ll):1320;
R.M. Clark etal,J. Med. Chem. 1983 26(6):855-861).
U.S. Pat. No 3,399,192 (G. Regnier et al.) discloses
l-oxa-3,8-diaza-spiro[4.5]decan-2-ones compounds with
analgesic, anti-inflammatory CNS depressant and
bronchodilator activity. EP414422 (E.Uoth etal)
discloses l-oxa-3,8-diaza-spiro[4.5]decan-2-one
compounds useful as antiallergic and psychotropic
agents. JP 63208590 (Yamanouchi Pharmaceuticals KK)
disclose l-oxa-3,8-diazaspiro[ 4.5]decane-2,4-dione
compounds 6 useful for treating CNS disorders. WO
2002102313 (J. Guo discloses pyrimidine compounds
containing the l-oxa-3,8-diazaspiro[
4.5]decane-2,4-dione radical useful for inhibiting
phosphodiesterase. These compounds fall outside the
scope of the present invention.7
l,3,8-Triaza-spiro[4.5]decan-4-one compounds 7 have be
disclosed block binding at the bradykinin B2 receptor
and antagonize bradykinin mediated actions in vivo (B.
J. 



Mavunkel etal J. Med. Chem. 1996 39(16):3169-73).
Other related l-oxa-3,8-diazaspiro[ 4.5]decan-2-ones
have been disclosed: GB 1478932 (G. Regnier et al.) as
antianaphylactic and bronchodilating compounds; J.
Maillard, Eur. J. Med. Chem. 1974 9(2):128-132 as
adrenolytic compounds; J. Maillard, Chim. Ther. 1972
7(6):458-466; J. Maillard, / . Med Chem. 1972
15(11):1123-1128 as analgetic and adrenolytic
compounds; US 3,721,675 (J. Maillard).
l-oxa-3,9-diazaspiro[5.5]undecan-2-ones also were
disclosed to have neuroleptic activity (J. Maillard,
Eur. J. Med. Chem. 1974 9(4):416-423). WO200130780
(R.M. Scarborough etal.) and WO971 1940 (J.M. Fisher)
disclose compounds which generically encompass the
l-oxa-3,8-diaza-spiro[4.5]decan-2-one ring system as
inhibitors of thrombosis and platelet aggregation.
WO9965494 (M.W. Embry et al.) disclose oxadiaza- and
triazaspiro[4.5]decylmethylimidazoles and analogs as
inhibitors of prenyl-protein transferase. 8
WO200292604 (H. Cai etal.) disclose compounds related
to 9-benzoyl-5-phenyl-loxa-
3,9-diaza-spiro[5.5jundecan-2-ones 8 which are useful
for the treatment of diseases associated with the
neurokinin 1 receptor. WO9711940 (M. J. Fisher etal.)
disclose 1- oxa-3,9-diaza-spiro[5.5]undecan-2-one
compounds as inhibitors of fibrinogen-mediated
platelet aggregation. WO200157044 (H. Horino etal.)
discloses fused l-oxa-3,9-
diazaispiro[5.5]undecan-2-ones which are monocyte
chemotactic protein-1 (MCP-I antagonists)
4-Substituted-l-oxa-3,9-diazaispiro[5.5]undecan-2-ones
compounds have been disclosed which are claimed to
have neuroleptic properties (J. Bassus et al. Eur. J.
Med. Chem. 1974 9(4):416-423) These compounds fall
outside the scope of the present invention.The present
invention relates to compounds according to formulae
I, methods for treating diseases alleviated by
administration of a compound according to formulae
that is a CCR5 antagonists and pharmaceutical
compositions for treating diseases containing a
compound according to formulae I admixed with at least
one carrier, diluent or excipient. One object of
present invention is (i) A compound according to
formula I, wherein: R12 is A is (CH2)q; R1 is C(=O)R
4, S(O)pR4,or C(=O)X, wherein X is NR5R6 or OR11; R2a
and R2b are (a), independently hydrogen, C1-1
alkyl,C2-10alkenyl, C1-10haloalkyl, C - cycloalkyl,
C3-7 cycloalkyl-Q. 3 alkyl,C1-10heteroalkyl,
C1-10alkylidene, C1-10heteroalkylidene, aryl,
aryl-C1-3 alkyl, heteroaryl, heteroaryl-C 1-3
alkyl,C1-I0 alkyl wherein 2 or 3 nonadjacent carbon
atoms are independently replaced with -O-, -S-, -NH-
or - NR5-, -(CH 2)WR8 wherein w is an integer form 2
to 6, and the C -6 alkylene chain optionally contains
a double bond, -(CH 2)WCH=NR 9 wherein w is an integer
from 2 to 6; or (b), together with the carbon atoms to
which they are attached, are o-phenylene optionally
substituted with 1 to 3 substituents independently
selected from the 



group consisting of C1-6alkyl,C1-6 haloalkyl,
C1-6alkoxy, C1-6 thioalkyl, C1.6 alkylsulfonyl,
halogen, NR5aRda, cyano and nitro with the proviso
that if R2a , R2b, together with the carbon atoms to
which they are attached are optionally substituted
o-phenylene, m is 1; is C1-ioalkyl,
C2-10alkenyl,C1-10heteroalkyl, C3-7 cycloalkyl,C1-6
alkyl-C3-7 cycloalkyl, C1-6 alkyl heterocycle, aryl,
aryl-C1-3 alkyl, heteroaryl,C1-6 alkyl
heteroaryl,C(=O)R 3a wherein R3a is C1-10 alkyl, C2-10
alkenyl or C3-7 cycloalkyl, or a fragment of formula
a-c; a lib c R4 is C1-10alkyl, C3-7 cycloalkyl-C1-10
substituted alkyl, heterocycle, aryl, or heteroaryl;
R5 and R6 are (a) H, C1-10alkyl,C1-I0 heteroalkyl,
C3-7 cycloalkyl, C1-6 alkyl-C3-7 cycloalkyl,
heterocycle C1-6 alkyl, aryl, aryl-C 1-3 alkyl,
heteroaryl, C1-6 alkyl heteroaryl when taken
independently; or (b) C3-6 alkylene or [(CH2)2]2O when
taken together; R5a and R6a are (a) hydrogen, C1-6
alkyl or C1-6 alkylcarbonyl when taken independently
or (b) C3-6 alkylene or [(CH2)2]2O when taken
together; R7 is hydrogen, cyano or C1-6 alkyl; R8 is
-CN, -NO 2, -CONR5aR6a, COR9, -NHSO2C1-6alkyl; R9 is
OH or C1-6 alkoxy; R10 is N or N+-O ; R11 is C1-10
alkyl, C1-I0 heteroalkyl, C3-7 cycloalkyl, C1-6
alkyl-C3-7 cycloalkyl, heterocycle-Q -6 alkyl, aryl,
aryl-C 1-3 alkyl, heteroaryl, C1-6 alkyl-heteroaryl; m
is 0 or 1; n is independently 0 to 2; o is
independently 0 or 1; p is 0 to 2; q is 1 to 3;
wherein, each said heteroaryl is independently
selected from the group consisting ofpyridyl,
1-oxy-pyridinyl, pyrimidyl, oxypyrimdinyl, pyrazinyl,
pyridazinyl, pyrrolyl, thienyl, furyl, imidazolyl,
pyrazolyl, oxazolyl, thiazolyl, isoxazolyl,
isothiazolyl indolinyl,N-Boc-indolinyl, quinolinyl,
isoquinolinyl, benzofuranyl, 4,5,6,7-
tetrahydrobenzofuranyl and
1,2,3,4-tetrahydroacridinyl; each said aryl and said
heteroaryl are optionally independently substituted
with 1 to 3 substituents selected from the group
consisting of hydroxy, C1-6 alkyl, C1-6 haloalkyl,
C1-6 alkoxy, C1-6 haloalkoxy, C1-6 thioalkyl, aryl,
aryl C1-3 alkyl, aryloxy, heteroaryloxy, thioaryl,
thioheteroaryl, aryl C1- alkoxy, heteroaryl,
heterocyclyl, C1-6 alkyl heterocycle, C1-6
alkylsulfonyl, -NHSO 2C1-6 alkyl, SO2NR5aR6a,
(CH2)UCO2R9, (CH 2)uCONR5aR6a, -X1CC=O)X2, C 0
alkylcarbonyl, halogen, NR5aR6a, cyano, nitro and
C1-1Oalkyl wherein 2 or 3 nonadjacent carbon atoms are
independently replaced with -O-, -S-, -NH- or NR5,
wherein u is an integer from 0 to 6, X1 is NR5b or O;
X2 is NR5R6 or OR3 and R5b is H or C1-6 alkyl; each
said heterocycle is independently selected from the
group consisting of 



pyrrolidinyl, 1-methyl-pyrrolidinyl, piperidinyl,
morpholinyl, thiomorpholinyl, tetrahydrofuranyl,
dioxolanyl and pyranyl optionally substituted with 1
to 3 substituents independently selected from the
group consisting of hydroxy C1-6 alkyl, C1-6
haloalkyl, C1-6 alkoxy, C1-6 thioalkyl, C1-6
alkylsulfonyl, halogen, NR5aR6a, cyano and nitro; pure
enantiomers, partially resolved enantiomers, racemic
mixtures, pharmaceutical^ acceptable acid addition
salts, hydrates and solvates thereof. Further objects
of present invention are: (ii) The compound according
to (i) having a formula Ia or Ib, Ia Ib wherein: 2aand
R2b are (A), independently hydrogen,
C1-10alkyl,C1-1Ohaloalkyl,C3- cycloalkyl,C3-7
cycloalkyl-C1-3alkyl, C1-10heteroalkyl, C1-I0
alkylidene,C1-10heteroalkylidene, -(CH2)qR8, aryl,
aryl-C .3 alkyl,heteroaryl, heteroaryl-Q. 3 alkyl,
C1-1Oalkylwherein 2 or 3 nonadjacent carbon atoms are
independently replaced with -O-, -S-, -NH- or -NR5-,
or(B), together with the carbon atoms to which they
are attached, are o-phenylene optionally substituted
with 1 to 3 substituents independently selected from
the group consisting ofC 1-6 alkyl, C1-6 haloalkyl,
C1-6 alkoxy, C1-6 thioalkyl, C1-6 alkylsulfonyl,
halogen, NR5aR6a, cyano and nitro with the proviso
that ifR 2a , R2b, together with the carbon atoms to
which they are attached, are optionally substituted
o-phenylene, m is 1; is C1-I0 alkyl, C1-10
heteroalkyl, C3..7 cycloalkyl, C1-6 alkyl-C 3-7
cycloalkyl, heterocyde C1-6 alkyl, aryl, aryl-C 1-3
alkyl, heteroaryl, C1-6 alkyl heteroaryl; R1, R5, R6,
R5a, R6a, R7, R8, R9, R10, R11, m, n, o, p, q are as
defined in (i). wherein, each said heteroaryl is
independently selected from the group consisting of
pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, pyrrolyl.
thienyl, furyl, imidazolyl, pyrazolyl, oxazolyl,
thiazolyl, isoxazolyl and isothiazolyl, each said aryl
and said heteroaryl are optionally independently
substituted with 1 to 3 substituents selected from the
group consisting of hydroxy, C1-6 alkyl, C1-6
haloalkyl, C1-6 alkoxy, C1-6 thioalkyl, C1-6
alkylsulfonyl, halogen, NR5aR6a, cyano and nitro; each
said heterocycle is independently selected from the
group consisting of pyrrolidinyl,
1-methyl-pyrrolidinyl; piperidinyl, tetrahydrofuranyl,
and pyranyl optionally substituted with 1 to 3
substituents independently selected from the group
consisting ofhydroxyl, C1-6 alkyl, C1-6 haloalkyl,
C1-6 alkoxy, C1-6 thioalkyl, C1-6 alkylsulfonyl,
halogen, NR5aR6a, cyano and nitro. (iii). The compound
according to (i) with formula Ic, is C(=O)R4,
S(O)pR4,or C(=O)X, wherein XisNR5R6 or ORn ; is
C1-ioalkyl,C1-10haloalkyl,C3-7 cycloalkyl,C3.7
cycloalkyl-C1.3 alkyl, 



C1-ioheteroalkyl,C1-10alkylidene,C1-10heteroalkylidene
or C1-I0alkylwherein 2 or 3 nonadjacent carbon atoms
are independently replaced with -O-, -S-, -NH- or
-NR5-;R2b is hydrogen; R3 is C1-10alkyl, C3-7
cycloalkyl,C1-6 alkyl-C3-7 cycloalkyl,optionally
substituted aryl, optionally substituted aryl-Q -3
alkyl, optionally substituted heteroaryl, optionally
substituted heteroaryl-C 1-3 alkyl; R4 is C1-ioalkyl,
optionally substituted aryl, optionally substituted
heteroaryl; R7 is hydrogen, or C - alkyl; m is 0 or 1;
p is 2; X, R5>R6 and R11 are as defined in (i). (iv)
The compound according to (iii) wherein R7 is hydrogen
or methyl. (v) The compound according to (iii) wherein
R1 is COR4; R2a is C1-IOalkyl, C1-1Oheteroalkyl or
C1-10alkyl wherein 2 or 3 nonadjacent carbon atoms in
the alkyl chain optionally can be independently
replaced with -O-, -S-, -NH- or -NR5-; R4 is
optionally substituted aryl or optionally substituted
heteroaryl. (vi) The compound according to (v) wherein
R4 is optionally substituted aryl. (vii) The compound
according to (vi) wherein R4 is optionally substituted
phenyl. (viii) The compound according to (v) wherein
R4 is optionally substituted heteroaryl. (ix) The
compound according to (viii) wherein R4 is optionally
substituted pyridyl, optionally substituted pyrimidyl,
optionally substituted pyrazolyl, optionally
substituted oxazolyl, optionally substituted
isoxazolyl or optionally substituted pyrrolyl. (x) The
compound according to (i) with the formula Id whereinA
is (CH2)q; R2a is C1-10 alkyl, C1-10haloalkyl, C3-7
cydoalkyl, C -7 cycloalkyl-d 3 alkyl,C1-10
heteroalkyl, C1-10alkylidene, C1-10heteroalkylidene or
C1-10alkyl wherein 2 or 3 nonadjacent carbon atoms are
independently replaced with -O-, -S-, -NH- or NR5; R3
is C1-1Oalkyl, C3-7 cycloalkyl,C1-6 alkyl-C3-7
cydoalkyl, optionally substituted aryl, optionally
substituted aryl-C1-3alkyl, optionally substituted
heteroaryl, optionally substituted heteroaryl-C 1-3
alkyl; R4 is optionally substituted aryl or optionally
substituted heteroaryl; R7 is hydrogen or C1- alkyl; q
is 1 to 3. (xi) The compound according to (x) wherein
A is (CH2)2. (xii) The compound according to (i) with
the formula Ie wherein R2a and R2b together with the
carbon atoms to which they are attached are
orthophenylene, optionally substituted with 1 to 3
substituents independently selected from the group
consisting of hydroxy, C1-6 alkyl, C1-6 haloalkyl,
C1-6alkoxy, C1-6 thioalkyl, C1-6 alkylsulfonyl,
halogen, NR5aR6a, cyano and nitro; 



R3 is C1-Ioalkyl, C - cycloalkyl, C1-6 alkyl-C3-7
cycloalkyl, optionally substituted aryl, optionally
substituted aryl-C 1-3alkyl, optionally substituted
heteroaryl, and optionally substituted heteroaryl-Q. 3
alkyl; R4 is optionally substituted aryl or optionally
substituted heteroaryl; R5a and R6a are (A) hydrogen,
C1-6 alkyl or C1-6 alkylcarbonyl when taken
independently or (B) C3-6 alkylene or [(CH 2) O when
taken together; 7 is hydrogen or C1- alkyl. (xiii) The
compound according to any one of (i) to (xii) for use
as a medicament.(xiv) Use of one or more compounds of
any one of (i) to (xii) for the manufacture of a
medicament for the treatment or prevention of
disorders, including those in which the modulation of
CCR5 receptors is implicated. (xv) The Use according
to (xiv), wherein the disorder comprising diseases of
the immune system and imflammatory diseases. (xvi) The
Use according to (xv), wherein the diseases comprising
human immunodeficiency virus (HIV) infection, or
treating AIDS or ARC. (xvii) A pharmaceutical
composition comprising a therapeutically effective
amount of a compound of (i) to (xii) and at least one
pharmaceutical acceptable carrier, diluent or
excipient. Compounds and compositions of the present
invention are useful for treating diseases mediated by
human immunodeficieny virus in humans. Compounds and
compositions of the present invention also maybe used
for treatment of respiratory disorders, including
adult respiratory distress syndrome (ARDS),
bronchitis, chronic bronchitis, chronic obstructive
pulmonary disease, cystic fibrosis, asthma, emphysema,
rhinitis and chronic sinusitis. Conditions triggered,
affected or are in any other way correlated with
T-cell trafficking in different organs may be treated
with compounds of the invention. Compounds of the
present invention may be useful for the treatment of
such conditions and in particular, but not limited to
the following for which a correlation with CCR5 or
CCR5 chemokines has been established: inflammatory
bowel disease, including Crohn's disease and
ulcerative colitis, multiple sclerosis, rheumatoid
arthritis, graft rejection, in particular but not
limited to kidney and lung allografts, endometriosis,
type I diabetes, renal diseases, chronic pancreatitis,
inflammatory lung conditions or chronic heart failure.
For recent reviews of possible applications of
chemokines and chemokine receptor blockers see:
Cascieri, M.A., and Springer, M.S., The
chbmokine/chemokine receptorfamily: potential and
progressfor therapeutic intervention, Curr. Opin.
Chem. Biol. 2000 4(4):420-7; A. E. I. Proudfoot The
Strategy ofBlocking the Chemokine System to Combat
Disease, Immunol. Rev. 2000 177:246-256. The phrase
"a" or "an" entity as used herein refers to one or
more of that entity; for example, a compound refers to
one or more compounds or at least one compound. As
such, the terms "a" (or "an"), "one or more", and "at
least one" can be used interchangeably herein. The
phrase "as defined hereinabove" refers to the first
definition provided in the Summary of the
Invention.The term "optional" or "optionally" as used
herein means that a subsequently 



described event or circumstance may, but need not,
occur, and that the description includes instances
where the event or circumstance occurs and instances
in which it does not. For example, "optionally
substituted" means that the moiety may be hydrogen or
a substituent. It is contemplated that the definitions
described herein maybe appended to form
chemically-relevant combinations, such as
"heteroalkylaryl," "haloalkylheteroaryl,"
"arylalkylheterocyclyl," "alkylcarbonyl,"
"alkoxyalkyl," and the like. The term "alkyl" as used
herein denotes an unbranched or branched chain,
saturated, monovalent hydrocarbon residue containing 1
to 10 carbon atoms. The term "lower alkyl" denotes a
straight or branched chain hydrocarbon residue
containing 1to 6 carbon atoms. "C oalkyl" as used
herein refers to an alkyl composed of 1 to 10 carbons.
Examples of alkyl groups include, but are not limited
to, lower alkyl groups include methyl, ethyl, propyl,
/-propyl, n-butyl, i-butyl, t-butyl or pentyl,
isopentyl, neopentyl, hexyl, heptyl, and octyl. When
the term "alkyl" is used as a suffix following another
term, as in "phenylalkyl," or "hydroxyalkyl," this is
intended to refer to an alkyl group, as defined above,
being substituted with one to two substituents
(preferably one substituent) selected from the other,
specifically-named group. Thus, for example,
"phenylalkyl" refers to an alkyl group having one to
two phenyl substituents, and thus includes benzyl,
phenylethyl, and biphenyl. An "alkylaminoalkyl" is an
alkyl group having one to two alkylamino substituents.
"Hydroxyalkyl" includes 2-hydroxyethyl,
2-hydroxypropyl, 1- (hydroxymethyl)-2-methylpropyl,
2-hydroxybutyl, 2,3-dihydroxybutyl,
2-(hydroxymethyl)-3-hydroxypropyl, and so forth.
Accordingly, as used herein, the term "hydroxyalkyl"
is used to define a subset of heteroalkyl groups
defined below. The term "haloalkyl" as used herein
denotes an unbranched or branched chain alkyl group as
defined above wherein 1, 2, 3 or more hydrogen atoms
are substituted by a halogen. Examples are
1-fluoromethyl, 1-chloromethyl, 1-bromomethyl,
1-iodomethyl, trifluoromethyl, trichloromethyl,
tribromomethyl, triiodomethyl, 1-fluoroethyl, 1-
chloroethyl, 1-bromoethyl, 1-iodoethyl, 2-fluoroethyl,
2-chloroethyl, 2-bromoethyl, 2- iodoethyl,
2,2-dichloroethyl, 3-bromopropyl or
2,2,2-trifluoroethyl. The term "cycloalkyl" as used
herein denotes a saturated carbocydic ring containing
3 to 8 carbon atoms, i.e. cyclopropyl, cyclobutyl,
cyclopentyl, cydohexyl, cycloheptyl or cyclooctyl. "C
cycloalkyl" as used herein refers to a cycloalkyl
composed of 3 to 7 carbons in the carbocyclic ring.The
term "cycloalkylalkyl" as used herein refers to the
radical R1R"-, wherein R' is a cycloalkyl radical as
defined herein, and R" is an alkylene radical as
defined herein with the understanding that the
attachment point of the cycloalkylalkylmoiety will be
on the alkylene radical. Examples of
cycloalkylalkylradicals include, but are not limited
to, cyclopropylmethyl, cyclohexylmethyl,
cyclopentylethyl. C - cycloalkyl-C -3 alkyl refers to
the radical R1R" where R' is C -7 cyclolalkyland R" is
C1- alkylene as defined herein. The term "heteroalkyl"
as used herein means an alkyl radical as defined
herein wherein one, two or three hydrogen atoms have
been replaced with a substituent 



independently selected from the group consisting of
-ORa, -NRbRc, and -S(O)nRd (where n is an integer from
0 to 2), with the understanding that the point of
attachment of the heteroalkyl radical is through a
carbon atom, wherein Ra is hydrogen, acyl, alkyl,
cycloalkyl, or cycloalkylalkyl;Rb and Rc are
independently of each other hydrogen, acyl, alkyl,
cycloalkyl, or cycloalkylalkyl;and when n is 0, Rd is
hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl, and
when n is 1 or 2, R is alkyl, cycloalkyl,
cycloalkylalkyl,amino, acylamino, or alkylamino.
Alternatively a heteroalkyl group is an alkyl radical
wherein one or more of the carbon atoms is replaced by
-O-, NR -, or -S(O)n-. Representative examples
include, but are not limited to, 2-hydroxyethyl,
3-hydroxypropyl, 2-hydroxy-lhydroxymethylethyl,
2,3-dihydroxypr.opyl, 1-hydroxymethylethyl,
3-hydroxybutyl, 2,3- dihydroxybutyl,
2-hydroxy-l-methylpropyl, 2-aminoethyl, 3-aminopropyl,
2- methylsulfonylethyl, aminosulfonylmethyl,
aminosulfonylethyl, aminosulfonylpropyl,
methylaminosulfonylmethyl, methylaminosulfonylethyl,
methylaminosulfonylpropyl, and the like. The term
"alkylene"as used herein denotes a divalent saturated
linear hydrocarbon radical of 1 to 10 carbon atoms or
a branched saturated divalent hydrocarbon radical of 3
to 10 carbon atoms, unless otherwise indicated.
Examples of alkylene radicals include, but are not
limited to, methylene, ethylene, propylene,
2-methyl-propylene, butylene and 2-ethylbutylene. The
term "heteroalkylidenyl" or "heteroalkylidene" as used
herein means a bivalent radical =CRR', wherein R is an
heteroalkyl radical, an haloalkyl radical, an alkyl
radical, or hydrogen, and R' is an heteroalkyl radical
or an haloalkyl radical, as defined herein. Examples
of heteroalkylidenyl radicals include, but are not
limited to, 3,3,3- trifluoropropylidenyl,
2-hydroxybutylidenyl, 3-aminopropylidenyl, and the
like. The term "aryl" as used herein denotes a
monovalent aromatic carbocyclic radical containing 5
to 15 carbon atoms consisting of one individual ring,
or one or more fused rings in which at least one ring
is aromatic in nature, which can optionally be
substituted with one or more, preferably one or three
substituents independently selected fromhydroxy, thio,
cyano, alkyl, alkoxy, lower haloalkoxy, alkylthio,
halogen , haloalkyl, hydroxyalkyl, nitro,
alkoxycarbopyl, amino, alkylamino, dialkylamino,
aminoalkyl, alkylaminoalkyl, and dialkylaminoalkyl,
alkylsulfonyl, arylsulfinyl, alkylaminosulfonyl,
arylaminosulfonyl, alkylsulfonylamino,
arylsulfonylamino, carbamoyl, alkylcarbamoyl and
dialkylcarbamoyl, arylcarbamoyl, alkylcarbopylamino,
arylcarbonylamino, unless otherwise indicated.
Alternatively two adjacent atoms of the aryl ring may
be substituted with a methylenedioxy or ethylenedioxy
group. Examples of aryl radicals include, but are not
limited to, phenyl, naphthyl, indanyl, anthraquinolyl
tetrahydronaphthyl, 3,4-methylenedioxyphenyl,
l,2,3,4-tetrahydroquinolin-7-yl,
l,2,3,4-tetrahydroisoquinoIine-7-yl, and the like. The
term "arylalkyl" or "aralkyl" as used herein denotes
the radical R1R"-, wherein R' is an aryl radical as
defined herein, and R" is an alkylene radical as
defined herein with the understanding that the
attachment point of the arylalkyl moiety will be on
the alkylene radical. Examples of arylalkyl radicals
include, but are not limited to, benzyl, 



phenylethyl and 3-phenylpropyl. The term "heteroaryl"
or "heteroaromatic" as used herein means a monocyclic
or bicyclic radical of 5 to 12 ring atoms having at
least one aromatic ring containing four to eight atoms
per ring, incorporating one or more N, O, or S
heteroatoms, the remaining ring atoms being carbon,
with the understanding that the attachment point of
the heteroaryl radical will be on an aromatic ring. As
well known to those skilled in the art, heteroaryl
rings have less aromatic character than their
all-carbon counter parts. Thus, for the purposes of
the invention, a heteroaryl group need only have some
degree of aromatic character. Examples of heteroaryl
moieties include monocyclic aromatic heterocydes
having 5 to 6 ring atoms and 1 to 3 heteroatoms
include, but is not limited to, pyridinyl,
pyrimidinyl, pyrazinyl, pyrrolyl, pyrazolyl,
imidazolyl, oxazol, isoxazole, thiazole, isothiazole,
triazoline, thiadiazole and oxadiaxoline which can
optionally be substituted with one or more, preferably
one or two substituents selected from hydroxy, cyano,
alkyl, alkoxy, thio, lower haloalkoxy, alkylthio,
halo, haloalkyl, alkylsulfinyl, alkylsulfonyl,
halogen, amino, alkylamino,dialkylamino, aminoalkyl,
alkylaminoalkyl, and dialkylaminoalkyl, nitro,
alkoxycarbonyl and carbamoyl, alkylcarbamoyl,
dialkylcarbamoyl, arylcarbamoyl, alkylcarbonylamino
and arylcarbonylamino. Examples of bicyclic moieties
include, but are not limited to, quinolinyl,
isoquinolinyl, benzofuryl, benzothiophenyl,
benzoxazole, benzisoxazole, benzothiazole and
benzisothiazole. Bicyclicmoieties can be optionally
substituted on either ring. The term "heteroarylalkyl"
or "heteroaralkyl" means the radical of the formula
R1R", wherein R' is an optionally substituted
heteroaryl radical as defined herein, and R" is an
alkylene radical as defined herein with the
understanding that the attachment point ofthe
heteroaryl radical will be on the alkylene radical.
Examples ofheteroarylalky radicals include, but are
not limited to, 2-imidazolylmethyl, 3-pyrrolylethyl.
The term "heterocyclyl" or "heterocycle" as used
herein denotes a monovalent saturated cyclic radical,
consisting of one or more rings, preferably one to two
rings, of three to eight atoms per ring, incorporating
one or more ring heteroatoms (chosen from N, O or
S(O)0-2), and which can optionally be independently
substituted with one or more, preferably one or two
substituents selected from hydroxy, oxo, cyano, lower
alkyl, lower alkoxy, lower haloalkoxy, alkylthio,
halo, haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl,
amino, alkylamino, alkylsulfonyl, arylsulfonyl,
alkylaminosulfonyl, arylaminosulfonyl,
alkylsulfonylamino, arylsulfonylamino,
alkylaminocarbonyl, arylaminocarbonyl,
alkylcarbonylamino, arylcarbonylamino, unless
otherwise indicated. Examples of heterocyclic radicals
include, but are not limited to, pyrrolidinyl,
tetrahydrofuranyl, tetrahydrothiophenyl, oxazolidinyl,
isoxazolidinyl, morpholinyl, piperazinyl, piperidinyl,
tetrahydropyranyl, thiomorpholinyl, quinuclidinyl. The
term "alkoxy group" as used herein means an -O-alkyl
group, wherein alkyl is as defined above such as
methoxy, ethoxy, n-propyloxy, i-propyloxy, n-butyloxy,
ibutyloxy, f-butyloxy, pentyloxy, hexyloxy, including
their isomers. "Lower alkoxy" as used herein denotes
an alkoxy group with a "lower alkyl" group as
previously defined. "Cr 10 alkoxy" as used herein
refers to an-O-alkyl wherein alkyl is C1-10. 



The term "alkylthio" or "thioalkyl" means an -S-alkyl
group, wherein alkyl is as defined above such as
meththio, ethylthio, "-propylthio, i-propylthio,
n-butylthio, hexylthio, including their isomers.
"Lower alkylthio" or "lower thioalkyl" as used herein
denotes an alkylthio group with a "lower alkyl" group
as previously defined. "C o alkylthio" as used herein
refers to an-S-alkyl wherein alkyl is C1-10. The terms
"alkylsulfonyl" and "arylsulfonyl"asused herein
denotes a group of formula -S(=O) 2R wherein R is
alkyl or aryl respectively and alkyl and aryl are as
defined herein. The term "halogen" or "halo" as used
herein means fluorine, chlorine, bromine, or iodine.
The term "phenylene" as used herein refers to a C6H =
radical derived from benzene by replacement of 2 H
atoms. Three isomers, ortho (o-), meta (m-) and para
(p-) are possible. The term "acyl" as used herein
denotes a group of formula -C(=O)R wherein R is
hydrogen or lower alkyl as defined herein. The term or
"alkylcarbonyl" as used hereindenotes a group of
formula C(=O)R wherein R is alkylas defined herein.
The term "arylcarbonyl" as used herein means a group
of formula C(=O)R wherein R is an aryl group; the term
"benzoyl" as used herein an "arylcarbonyl" group
wherein R is phenyl. Compounds of formula I exhibit
tautomerism. Tautomeric compounds can exist as two or
more interconvertable species. Prototropic tautomers
result from the migration of a covalently bonded
hydrogen atom between two atoms. Tautomers generally
exist in equilibrium and attempts to isolate an
individual tautomers usually produce a mixture whose
chemical and physical properties are consistent with a
mixture of compounds. The position of the equilibrium
is dependent on chemical features within the molecule.
For example, in many aliphatic aldehydes and ketones,
such as acetaldehyde, the keto form predominates
while; in phenols, the enol form predominates. Common
prototropic tautomers include keto/enol (-C(=O)-CH-
<(r)-C(-OH)=CH-), amide/imidic acid (-C(=O)-NH-
(r)-C(-OH)=N-) and amidine (-C(=NR)-NH- -C(- NHR)=N-)
tautomers. The latter two are particularly common in
heteroaryl and heterocyclic rings and the present
invention encompasses all tautomeric forms of the
compounds. It will be appreciated by the skilled
artisan that the compounds of formulae Ia and
Ib_maycontain one or more chiral centers and therefore
exist in two or more stereoisomeric forms. The
racemates of these isomers, the individual isomers and
mixtures enriched in one enantiomer, as well as
diastereomers when there are two chiral centers, and
mixtures partially enriched with specific
diastereomers are within the scope of the present
invention. It will be further appreciated by the
skilled artisan that substitution of the tropane ring
can be in either endo- or exo-configuration, and the
present invention covers both configurations. The
present invention includes all the individual
stereoisomers (e.g. enantiomers), racemic mixtures or
partially resolved mixtures of the compounds of
formulae Ia and Ib and, where appropriate, the
individual tautomeric forms thereof. 



The racemates can be used as such or can be resolved
into their individual isomers. The resolution can
afford stereochemically pure compounds or mixtures
enriched in one or more isomers. Methods for
separation of isomers are well known (cf. Allinger N.
L. and ElielE. L. in "Topics in Stereochemistry", Vol.
6, Wiley Interscience, 1971) and include physical
methods such as chromatography using a chiral
adsorbent. Individual isomers can be prepared in
chiral form from chiral precursors. Alternatively
individual isomers can be separated chemically from a
mixture by forming diasteromeric salts with a chiral
acid, such as the individual enantiomers of
10-camphorsulfonic acid, camphoric acid,
.alpha.-bromocamphoric acid, tartaric acid,
diacetyltartaric acid, malic acid,
pyrrolidone-5-carboxylic acid, and the like,
fractionally crystallisating the salts, and
thenfreeing one or both of the resolved bases,
optionally repeating the process, so as obtain either
or both substantially free of the other; i.e., in a
form having an optical purity of >95%. Alternatively
the racemates can be covalently linked to a chiral
compound (auxiliary) to produce diastereomers which
can be separated by chromatography or by fractional
crystallization after which time the chiral auxiliary
is chemically removed to afford the pure enantiomers.
The compounds of formulae Ia or Ib contain at least
two basic centers and suitable acid addition salts are
formed from acids which form non-toxic salts. Examples
of salts of inorganic acids include the chloride,
bromide, iodide, sulphate, bisulphate, nitrate,
phosphate, hydrogen phosphate. Examples of salts of
organic acids include acetate, fumarate, pamoate,
aspartate, besylate, carbonate, bicarbonate,
camsylate, D and Llactate, D and L-tartrate, esylate,
mesylate, malonate, orotate, gluceptate,
methylsulphate, stearate, glucuronate, 2-napsylate,
tosylate, hibenzate, nicotinate, isethionate, malate,
maleate, citrate, gluconate, succinate, saccharate,
benzoate, esylate, and pamoate salts. For a review on
suitable salts see Berge et al, J. Pharm. ScL, 66,
1-19, 1977. The term "solvate" as used herein means a
compound of the invention or a salt, thereof, that
further includes a stoichiometric or
non-stoichiometric amount of a solvent bound by
non-covalent intermolecular forces. Preferred solvents
are volatile, non-toxic, and/or acceptable for
administration to humans in trace amounts. The term
"hydrate" as used herein means a compound of the
invention or a salt thereof, that further includes a
stoichiometric or non-stoichiometric amount of water
bound by non-covalent intermolecular forces. The term
"dathrate" as used herein means a compound of the
invention or a salt thereof in the form of a crystal
lattice that contains spaces (e. g., channels) that
have a guest molecule (e. g., a solvent or water)
trapped within. The term "wild type" as used herein
refers to the HIV virus strain which possesses the
dominant genotype which naturally occurs in the normal
population which has not been exposed to reverse
transcriptase inhibitors. The term "wild type reverse
transcriptase" used herein has refers to the reverse
transcriptase expressed by the wild type strain which
has been sequenced and deposited in the SwissProt
database with an accession number P03366. The term
"reduced susceptibility" as used herein refers to
about a 10 fold, or 



greater, change in sensitivity of a particular viral
isolate compared to the sensitivity exhibited by the
wild type virus in the same experimental systemThe
term "nucleoside and nucleotide reverse transcriptase
inhibitors" ("NRTF's) as used herein means nucleosides
and nucleotides and analogues thereof that inhibit the
activity of HIV-I reverse transcriptase, the enzyme
which catalyzes the conversion of viral genomic HIV-I
RNA into proviral HIV-I DNA. The term "non-nucleoside
reverse transcriptase inhibitors" ("NNRTF's) as used
herein means non-nucleosides that inhibit the activity
of HIV-I reverse transcriptase. The term "protease
inhibitor" ("PI") as used herein means inhibitors of
the HIV-I protease, an enzyme required for the
proteolytic cleavage of viral polyprotein precursors
(e.g., viral GAG and GAG Pol polyproteins), into the
individual functional proteins found in infectious
HIV-I. HIV protease inhibitors include compounds
having a peptidomimetic structure, high molecular
weight (7600 daltons) and substantial peptide
character, e.g. CRIXIVAN as well as nonpeptide
protease inhibitors e.g., VIRACEPT. The following
abbreviations are used throughout this specification
and claims: (atm) atmospheres, (BBN or 9-BBN)
9-borabicyclo[3.3.1]nonane, (Boc) tertbutoxycarbonyl,
((BOC)2O) di-tert-butyl pyrocarbonate or boc
anhydride, (Bn) benzyl, (Bu) butyl, (cbz or Z)
benzyloxycarbonyl, (DABCO) diazabicyclooctane, (DAST)
diethylaminosulfur trifluoride, (DBU)
l,8-diazabicyclo[5,4,0]undec-7-ene, (DCE) 1,2-
didoroethane, (DCM) dichloromethane, (DEAD) diethyl
azodicarboxylate, (DIAD) dizso-
propylazodicarboxylate, (DEIPA) diethyl
iso-propylamine, (DIBAL-H) di-isobutylaluminumhydride,
(DMA) N,N-dimethyl acetamide, (DMAP)
4-N,Ndimethylaminopyridine, (DMF)
N,N-dimethylformamide, (dppf) 1,1'-Ws-
(diphenylphosphino)ferrocene, (EDCI)
l-(3-dimethylaminopropyl)-3- ethylcarbodiimide
hydrochloride, (EtOAc) ethyl acetate, (Et2O) diethyl
ether, (Et) ethyl, (EtOH) ethanol, (LiHMDS) lithium
hexamethyl disilazane, (HOAc) acetic acid, (HPLC) high
pressure liquid chromatography, (i-Pr) iso-propyl,
(Me) methyl, (MeCN) acetonitrile, (MeOH) methanol,
(MTBE) methyl t-butyl ether, (mp) melting point, (ms)
mass spectrum, (NBS) N-bromosuccinimide, (NMP)
N-methylpyrrolidone, (PCC) pyridinium chlorochromate,
(PDC) pyridinium dichromate, (Pr) propyl, (psi) pounds
per square inch, (pyr) pyridine (rt or RT) room
temperature, (TEA or Et3N) triethylamine, (Tf)
triflate CF3SO2-, (TFA) trifluoroacetic acid, (THF)
tetrahydrofuran, (TLC) thin layer chromatography,
(TMHD) 2,2,6,6-tetramethylheptane-2,6-dione, (TsOH)
p-toluenesulfonic acid monohydrate, Examples of
representative compounds encompassed by the present
invention and within the scope of the invention are
provided in the following Table. These examplesand
preparations which follow are provided to enable those
skilled in the art to more clearly understand and to
practice the present invention. They should not be
considered as limiting the scope of the invention, but
merely as being illustrative and representative
thereof. In general, the nomenclature used in this
Application is based on AUTONOM(tm) v.4.0, a Beilstein
Institute computerized system for the generation of
IUPAC systematic 



nomenclature. If there is a discrepancy between a
depicted structure and a name given that structure,
the depicted structure is to be accorded more weight.
In addition, if the stereochemistry of a structure or
a portion of a structure is not indicated with, for
example, bold or dashed lines, the structure or
portion of the structure is to be interpreted as
encompassing all stereoisomers of it.COUPLING
REACTIONS USEFUL IN THE PREPARATION OF (1H-TETRAZOL-
5-YL)-BIPHENYL DERIVATIVES The present invention
relates to a process for the manufacture of
intermediates that may be used for the manufacture of
ARBs (also called angiotension Il receptor antagonists
OrAT 1 receptor antagonists) comprising a tetrazole
ring as a common structural feature. ARBs can, for
example, be used for the treatment of hypertension and
related diseases and conditions. For example, mention
may be made of ARBs that are selected from the group
consisting of valsartan (cf. EP 443983), losartan (cf.
EP 253310), candesartan (cf. EP 459136), eprosartan
(cf. EP 403159), irbesartan (cf. EP 45451 1),
olmesartan (cf. EP 503785), and tasosartan (cf. EP
539086), or, in each case, a pharmaceutical^
acceptable salt thereof. More specifically, all these
ARBs comprise the following common structural element
of formula (A): The manufacture of an aldehyde of
formula (I A), corresponding to said element of
formula (A), is a critical step in the manufacture of
the above-mentioned angiotensin Il receptor
antagonists. Various aryl-aryl coupling reactions to
form the biphenyl moiety in an aldehyde of formula (I
A) have been recommended in the art. EP 550313
describes the preparation of protected
2'-(1H-tetrazol-5-yl)-biphenyl-4-carbaldehyde
involving transition metal catalyzed coupling of
protected 5-(2-iodophenyl)-2H-tetrazole with an
organozinc reagent or an arylboronic acid. The
formation of stoichiometric quantities of zinc salt
waste in the first case, and the several chemical
steps required for the preparation of the arylboronic
acid in the second case, and the formation of
stoichiometric quantities of iodide waste in both
cases are regarded as disadvantages.US 5468867
discloses the preparation of protected 2'-(1
H-tetrazol-5-yl)-biphenyl-4-carbaldehyde involving
metallation of an arylhalide with an organometallic
base such as an alkyllithium reagent followed by
coupling, e.g., with protected
5-(2-methoxyphenyl)-2Htetrazole. A disadvantage of
this procedure is the formation of stoichiometric
quantities of reactive, halogen containing waste. The
objective of the present invention is to provide a
novel synthesis for compounds of formulae (I) and (I
C) wherein Y is a tetrazole protecting group, Ri and
R2, independently of one another, represent d-C-
io-alkyl, or R1 and R2 combined together form
C2-C10-alkylene, and R3 ., represents a hydroxyl
protecting group; that (1) does not have the
disadvantages described above, (2) allows for the use
of such tetrazole protecting groups which are easily
removed in the presence of a Bronsted acid, (3) does
not require large excesses of reagents, (4) gives high
yields, (5) gives a minimum of waste, especially no
stoichiometric amounts of reactive or environmentally
problematic waste, and (6) is economically attractive.
Compounds of formulae (I) and (I C) may be easily
converted to compounds of formula (I A) 



and, therefore, are important intermediates for the
manufacture of ARBs having the structural feature
corresponding to formula (A), as described, e.g., in
International PCT Application No. WO 04/026847. It has
surprisingly been found that the process according to
the present invention meets at least the above
objectives. In one aspect, the present invention
relates to a process for the manufacture of a compound
of formula (I)wherein Y represents a tetrazole
protecting group, and Ri and R2, independently of one
another, represent Cr C10-alkyl, or R1 and R2 combined
together form C2-C10-alkylene; comprising (a) reacting
a compound of formula (Il a) wherein Hal is chlorine,
bromine or iodine, with an active form of magnesium in
an appropriate solvent; (b) reacting a resulting aryl
magnesium halide compound of formula (Il b) in the
presence of a transition metal catalyst and a
catalytically effective amount of a metal salt
additive, with a compound of formula (li e) wherein X
is a substituent which, when bound to a phenyl ring,
is not considerably replaceable at room temperature by
an arylmagnesium halide reagent of formula (Il b) in
the absence of a catalyst; and, if necessary,
isolating a resulting compound of formula (I). In
another aspect, the present invention relates to a
process for the manufacture of a compound of formula
(I C)wherein Y represents a tetrazole protecting
group, and R3 represents a hydroxyl protecting group;
comprising (a') reacting a compound of formula (III a)
wherein Hal is chlorine, bromine or iodine, with an
active form of magnesium in an appropriate solvent;
(b1) reacting a resulting aryl magnesium halide
compound of formula (III b) in the presence of a
transition metal catalyst and a catalytically
effective amount of a metal salt additive, with a
compound of formula (Il c) wherein X is a substituent
which, when bound to a phenyl ring, is not
considerably replaceable at room temperature by an
aryl magnesium halide reagent of formula (III b) in
the absence of a catalyst; and, if necessary,
isolating a resulting compound of formula (I C). A
further aspect of the present invention is combining
steps (a) and/or (b), or steps (a1) and/or (b1), with
a subsequent deprotection step (c) resulting in the
formation of a compound of formula (I A) or (I B)(I A)
or (I B), respectively. The resulting compound of
formula (I A) or (I B), respectively, is subsequently
isolated and may be employed as an intermediate in the
preparation of ARBs as referred herein above. It is
obvious to those skilled in the art that a compound of
formula (I B) may be readily converted to a compound
of formula (I A) by treatment with an oxidizing agent
according to methods well known in the art. The
reactions described above and below in the variants
are carried out, for example, in the absence or,
customarily, in the presence of a suitable solvent or
diluent or a mixture thereof, the reaction, as
required, being carried out with cooling, at room
temperature or with 



warming, for example in a temperature range from about
-800C up to the boiling point of the reaction medium,
preferably from about -100C to about 1400C, and, if
necessary, in a closed vessel, under pressure, in an
inert gas atmosphere and/or under anhydrous
conditions. The purpose of introducing protecting
groups, e.g., Y and R3, is to protect the functional
groups, e.g., tetrazole and a hydroxyl group,
respectively, from undesired reactions with reaction
components under the conditions used for carrying out
the process of the present invention. The choice of
protecting groups is known to those skilled in the art
and depends on the nature of the functional group to
be protected and the reaction conditions. Well-known
protecting groups that meet these conditions and their
introduction and removal are described, e.g., in
McOmie, "Protective Groups in Organic Chemistry",
Plenum Press, London, NY (1973); and Greene and Wuts,
"Protective Groups in Organic Synthesis", John Wiley
and Sons, Inc., NY (1999). A tetrazole protecting
group (Y) is, for example, selected from the group
consisting of tert- C4-C7-alkyl such as tert-butyl;
methyl that is substituted by one, two or three
substituents selected from Cr C7-alkyl and CrCralkoxy,
for example 1-ethoxyethyl, 1-methoxy-1- methylethyl;
2-tetrahydropyranyl; 2-tetrahydrofuranyl; C1-C2-alkyl
that is mono-, di or trisubstituted by phenyl, such as
benzyl or benzhydryl or trityl, wherein the phenyl
ring isunsubstituted or substituted by one or more,
e.g. two or three, substituents e.g. those selected
from the group consisting of tert-C r C7-alkyl,
C-i-C7-alkoxy, C2-C8-alkanoyloxy; piperonyl;
1-methyl-1-phenylethyl; fluorenyl; methylthiomethyl;
silyl such as tri-C r C4-alkylsilyl, for example,
trimethylsilyl, triethylsilyl or
tert-butyl-dimethylsilyl, or di-C
C4-alkyl-phenylsilyl, for example,
dimethyl-phenylsilyl; Cr C7-alkyl-sulphonyl;
arylsulphonyl such as phenylsulphonyl wherein the
phenyl ring is un-substituted or substituted by one or
more, e.g. two or three, substituents e.g. those
selected from the group consisting of Ct C7-alkyl,
C1-C7- alkoxy, C2-C8-alkanoyl-oxy; C2-C8-alkanoyl such
as acetyl or valeroyl; and esterified carboxy . such
as CrCralkoxy-carbonyl, for example, methoxy-, ethoxy-
or tert-butyloxy-carbonyl. Likewise, a tetrazole
protecting group (Y) also may be a cation, e.g. of an
alkali metal or an earth alkali metal, for example
Li(I), Na(I), K(I), Rb(I), Cs(I), Mg(II), Ca(II) and
Sr(II). Examples of preferred protecting groups Y are
tert-butyl, benzyl, p-methoxybenzyl,
3,4-dimethoxybenzyl, 1-methyl- 1-phenylethyl,
triphenylmethyl, (p-methoxyphenyl)- diphenylmethyl,
benzyloxymethyl, methoxymethyl, ethoxymethyl,
1-butoxyethyl, 1- ethoxyethyl, 2-tetrahydropyranyl,
2-tetrahydrofuranyl, 1-methoxy-1-methylethyl,
1-methoxycyclohexyl, 1-ethoxycyclohexyl,
trimethylsilyl and triethylsilyl. Particularly
preferred protecting groups Y are 1-butoxyethyl,
1-ethoxyethyl, 2- tetrahydropyranyl and
2-tetrahydrofuranyl. A hydroxyl protecting group (R3)
is, for example, selected from the group consisting of
tert- C4-C7-alkyl such as tert-butyl; methyl that is
substituted by one, two or three substituents selected
from Cr C7-alkyl and C1-C7^aIkOXy, for example
1-ethoxyethyl, 1-methoxy-1- methylethyl;
2-tetrahydropyranyl; 2-tetrahydrofuranyl; Cr C2-alkyl
that is mono-, di or trisubstituted by phenyl, such as
benzyl or benzhydryl or trityl, wherein the phenyl
ring is unsubstituted or substituted by one or more,
e.g. two or three, substituents e.g. those selected
from the group consisting of tert-C t C7-alkyl,
C-i-C7-alkoxy, C2-C8-alkanoyloxy; 



piperonyl; 1-methyl-1-phenylethyl; fluorenyl;
methylthiomethyl; silyl such as tri-C 1-C4-alkylsilyl,
for example, trimethylsilyl, triethylsilyl or
tert-butyl-dimethylsilyl, or di-Cr
C4-alkyl-phenylsilyl, for example,
dimethyl-phenylsilyl; 2,2-dimethylpropanoyl (i.e.
pivaloyl) and esterified carboxy such as
tert-butyloxy-carbonyl and benzyloxy-carbonyl.
Examples of preferred protecting groups R3 are
2-tetrahydropyranyl, 2-tetrahydrofuranyl,
1-butoxyethyl and 1-ethoxyethyl.The general terms used
hereinbefore and hereinafter have the following
meanings, unless defined otherwise: C1-C10-AIkVl is,
for example, Cr C7-alkyl, such as methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
tert-butyl or a corresponding pentyl, hexyl or heptyl
residue. Cr C4-alkyl, especially methyl or ethyl, is
preferred. C2-C10-Alkylene is, for example,
C2-C6-alkylene, such as ethylene, propylene, butylene,
1,2- dimethylethylene, 2,2-dimethylpropylene or
1,4-dimethyl-1 ,4-butylene. C2-C4-Alkylene,
especially, ethylene or propylene, is preferred. Hal
represents in particular chlorine and bromine.
C1-C7-AIkOXyis, for example, methoxy, ethoxy,
n-propyloxy, isopropyloxy, n-butyloxy, isobutyloxy,
sec-butyloxy, tert-butyloxy or a corresponding
pentyloxy, hexyloxy, or heptyloxy residue. CrC
4-alkoxy is preferred. Especially preferred is
methoxy, ethoxy and butoxy. C2-C8-Alkanoyl is, for
example, C2-C5-alkanoyl such as acetyl, propionyl,
butyryl, valeroyl, or pivaloyl. Especially preferred
is acetyl. Steps (a) and (a'): An active form of
magnesium is, for example, magnesium turnings of the
type normally used for such transformations, magnesium
chips, magnesium powder or magnesium rods.
Furthermore, an active form of magnesium is magnesium
that is activated by a catalytic amount of iodine,
bromine, 1,2-dibromoethane, a hydride reagent or the
arylmagnesium halide reagent intended to be prepared.
A suitable amount of magnesium is 1.0 to 1.8 molar
equivalents, preferably 1.0 to 1.2 molar equivalents,
with respect to the amount of a compound of formula
(Il a) or (III a) used. The reaction is carried out,
for example, in a suitable inert solvent or a mixture
of solvents. Inert solvents conventionally do not
react with the corresponding starting material of
formula (Il a) or (III a). Appropriate solvents are
ethereal solvents, such as ethyl ether, tert-butyl
methyl ether, tetrahydrofuran, butyl ether,
1,2-dimethoxyethane or 1,2-diethoxyethane, or a
mixture of two or more of these solvents, or a mixture
of one of these solvents and an aromatic solvent such
as toluene or xylene. A preferred solvent is
tetrahydrofuran.A suitable reaction temperature
preferably is between 0 and 75C, more preferably
between 10o and 35C. Steps (b) and (b"): The coupling
step (b) or (b ) is carried out in the presence of a
transition metal catalyst. A suitable transition metal
is, for example, nickel, palladium, platinum, cobalt,
manganese or copper. A useful transition metal salt
is, for example, a nickel(ll), a palladium(ll), a
platinum(ll), a cobalt(ll), a manganese(ll), a
copper(l) or a copper(ll) salt such as the chloride,
bromide, iodide, hydroxide, oxide, acetate,
hydroxyacetate, propionate, succinate,
trifluoroacetate, acetylacetonate, nitrate, cyanide,
sulfate, trifluoromethanesulfonate, 



methanesulfonate, benzenesulfonate or
p-toluenesulfonate thereof. A suitable transition
metal catalyst is preferably a complex of a transition
metal or a transition metal salt and one, two or up to
four coordinating ligands. The transition metal
catalyst may be preformed or it may be generated in
situ in the reaction mixture. A suitable transition
metal catalyst may also be the uncomplexed transition
metal in its elemental form or an uncomplexed
transition metal salt. The uncomplexed transition
metal or its salt may be supported on carbon, silica,
alumina or diatomaceous earth. Suitable ligands are
olefins, such as 1,5-cyclooctadiene;
tri(C1-C4-alkyl)amines, such as triethylamine and
ethyl-diisopropylamine; N-C C4-alkyl-piperidines, such
as N-methylpiperidine;
N,N,N',N'-tetramethylethylenediamine; heterocyclic
amines and diamines, such as pyridine,
N-methylimidazole, 2,2'-dipyridyl,
1,10-phenanthroline, wherein the ring is unsubstituted
or substituted by one or more, e.g. two or three, d-C
4-alkyl-residues, as for example in collidine; linear
and cyclic ethers containing two or more, e.g. three
or four, oxygen atoms, such as 1,2-dimethoxyethane,
1,2-diethoxyethane, di(ethylene glycol) dmethyl ether
and 1,2-dimethoxybenzene. Particularly suitable
ligands are those containing one or two trivalent
phosphorus atoms, for example, triphenylphosphine,
tri(ortho-tolyl)phosphine and
tri(para-tolyl)phosphine, W(C1-C8- alkyl)phosphines
such as trimethylphosphine, triethylphosphine,
tributylphosphine, tri(1,1- dimethylethyl)phosphine,
tri(C4-C7-cycloalkyl)phosphines such as
tricyclopentylphosphine and tricyclohexylphosphine,
tri(CrC 6-alkyl)phosphites such as trimethylphosphite,
triethylphosphite and tri(1-methylethyl)phosphite,
tri(C -C7-cycloalkyl)phosphites such as
tricyclopentylphosphite and tricyclohexylphosphite,
1,2-bis(diphenylphosphino)ethane (i.e. dppe),
1,3-bis(diphenylphosphino)propane (i.e. dppp),
1,4-bis(diphenylphosphino)butane (i.e.dppb),
1,1'-bis(diphenylphosphino)ferrocene (i.e. dppf),
1,1'-bis(di-[2-propyl]-phosphino)- ferrocene,
1,1'-bis(di-tert-butyl-phosphino)ferrocene,
1,2-bis(diphenylphosphino)-benzene,
2,2'-bis(diphenylphosphino)-1,1'-biphenyl (i.e.
BIPHEP), 2,2'-bis(diphenylphosphino)-1,1'- binaphtyl
(i.e. BINAP), bis(2-diphenylphosphinophenyl)ether
(i.e. DPEphos), 9,9-dimethyl-
4,5-bis(diphenylphosphino)xanthene (i.e. XANTPHOS).
Transition metal salts are derived from above specific
transition metals. Preferred transition metal salts
are nickel(li) chloride, nickel(ll) bromide and
nickel(ll) acetylacetonate. A particularly preferred
transition metal salt is nickel(ll) chloride.
Preferred ligands are triphenylphosphine,
1,2-bis(diphenylphosphino)ethane (i.e. dppe), 1,3-
bis(diphenylphosphino)propane (i.e. dppp),
1,1'-bis(diphenylphosphino)ferrocene (i.e. dppf). A
particularly preferred ligand is
1,2-bis(diphenylphosphino)ethane (i.e. dppe).
Preferred catalysts are
dichlorobis(triphenylphophine)nickel(ll), dichlorofj
,2- bis(diphenylphosphino)ethane]nickel(ll),
dichloro[1,3-bis(diphenylphosphino)propane]-
nickel(ll). A particularly preferred catalyst is
dichloro[1,2bis(diphenylphosphino)ethane]- nickel(ll).
The amount of nickel catalyst used is preferably
between 0.05 and 2 molar% relative to Nprotected
tetrazole starting material of formula (Il c),
preferably between 0.2 and 1.5 molar%. Likewise
preferred transition metal salts are palladium(ll)
chloride, palladium(ll) bromide and palladium()
acetate. A particularly preferred transition metal
salt is palladium(ll) chloride. 



Preferred ligands are triphenylphosphine,
1,3-bis(diphenylphosphino)propane (i.e. dppp),
1,1'-bis(diphenylphosphino)ferrocene (i.e. dppf). A
particularly preferred ligand is 1,1'-
bis(diphenylphosphino)ferrocene (i.e. dppf). Preferred
palladium catalysts are
dichlorobis(triphenylphophine)palladium(ll),
dichloro[1 ,3-
bis(diphenylphosphino)propane]palladium(ll) and
dichloro ,1'-bis(diphenylphosphino)-
ferrocene]palladium(ll) or its dichloromethane adduct.
A particularly preferred palladium catalyst is
dichloro[1,1'-bis(diphenylphosphino)ferrocene]palladiu
m(ll), or a dichloromethane adduct thereof. The amount
of palladium catalyst used is preferably between 0.01
and 1 molar% relative to N-protected tetrazole
starting material (Il c), preferably between 0.05 and
0.3 molar%.The coupling reaction in step (b) or (b')
may involve a metal salt additive. The role of the
metal salt additive, which is used in catalytic
amounts, is to facilitate the coupling reaction.
Compared to couplings with aryl-zinc reagents, the use
of catalytic amounts of such a metal salt additive
results in the formation of less waste. In addition,
in the presence of metal salt additive, a higher
conversions of starting material (Il c) can be
achieved. A useful metal salt additive is a copper(l),
copper(ll), zinc(ll), silver(l), cadmium(ll),
mercury(ll), aluminum(lll), gallium(lll), indium(lll),
tin(IV), titanium(IV) and zirconium(IV) salt. Examples
of such salts are the corresponding chloride, bromide,
iodide, carbonate, hydroxide, oxide, C1-C7- alkanoates
such as the acetate and propionate, Cr C7-alkoxides
such as the methoxide and ethoxide, trifluoroacetate,
acetylacetonate, nitrate, cyanide, sulfate,
trifluoromethanesulfonate, methanesulfonate,
benzenesulfonate or para-toluenesulfonate. Preferred
metal salt additives are zinc(ll) salts such as
zinc(ll) chloride and zinc(ll) bromide. A particularly
preferred metal salt additive is zinc(ll) chloride.
The amount of metal salt additive used is preferably
between 0.1 and 8 molar% relative to Nprotected
tetrazole starting material of formula (Il c),
preferably between 0.5 and 6 molar%. Substituent X is
a substituent that is not considerably replaceable at
room temperature by an arylmagnesium halide reagent of
formula (Il b) or (III b) in the absence of a
transition metal catalyst. In particular, X is, for
example, chlorine or bromine. A preferred substituent
X is chlorine. When X is chlorine, the preferred
transition metal of the catalyst is nickel. When X is
bromine, the preferred transition metal of the
catalyst is palladium. Independent of the choice of
catalyst, the reaction is carried out, for example, in
a suitable inert solvent or a mixture of solvents.
Inert solvents conventionally do not react with the
corresponding starting materials of formulae (Il b),
(III b) and (Il c). An appropriate solvent for the
reaction is an ethereal solvent, such as ethyl ether,
tert-butyl methyl ether, tetrahydrofuran, butyl ether,
1,2-dimethoxyethane or 1,2-diethoxyethane; a dipolar
aprotic solvent, such as 1-methyl-2-pyrrolidinone
(i.e. NMP) and 1,3-dimethyl-3,4,5,6- tetrahydro-2(1
H)-pyrimidinone (i.e. DMPU); an aromatic solvent such
as toluene or xylene; or a mixture of two or more
solvents selected from the above groups. A preferred
solvent is tetrahydrofuran.The reaction ispreferably
carried out at a temperature between -10 and 60C,
preferably between 10o and 35C. As described herein
above, the present inventions provides a process for
the preparation of 



a protected
2'-(1H-tetrazol-5-yl)-biphenyl-4-carbaldehyde of
formula (I) as exemplified by the following reaction
scheme transition metal catalyticamountof a metalsalt
additive comprising coupling of a N-protected
phenyltetrazole (X = Cl or Br; Y = a tetrazole
protecting group) with an arylmagnesium halide (Hal =
Cl, Br, I; R1, R2 = C,-C 10-alkyl or combined
C2-C10-alkylene) in the presence of a transition metal
catalyst, which is complexed, uncomplexed or supported
nickel, palladium, platinum, cobalt, manganese or
copper metal or a corresponding salt thereof, and
optionally a catalytic amount of a metal salt
additive, such as a copper(l), copper(ll), zinc(ll),
silver(l), cadmium(ll), mercury(ll), aluminum(lll),
gallium(lll), indium(lll), tin(IV), titanium(IV) or
zirconium(IV) salt, in the presence of an inert
solvent or a mixture of inert solvents. Similarly, the
present invention provides a process for the
manufacture of a protected alcohol of formula (I C) as
exemplified by the reaction scheme bellow comprising
coupling of a N-protected phenyltetrazole (X = Cl or
Br; Y = a tetrazole protecting group) with an
arylmagnesium halide (Hal = Cl, Br, I; R3 = a hydroxyl
protecting group) in the presence of a transition
metal catalyst, which is complexed, uncomplexed or
supported nickel, palladium, platinum, cobalt,
manganese or copper metal or a corresponding salt
thereof, and optionally a catalytic amount of a metal
salt additive, such as a copper(l), copper(ll),
zinc(ll), silver(l), cadmium(ll), mercury(ll),
aluminum(lll), gallium(lll), indium(lll),tin(IV),
titanium(IV) or zirconium(IV) salt, in the presence of
an inert solvent or a mixture of inert solvents.
Preferred Hal is, for example, Br. Preferred R1 and R2
are, for example, methyl. Preferred R3 is, for
example, 2-tetrahydropyranyl. Preferred X is, for
example, Cl. When X is chlorine, a preferred
transition metal catalyst is a nickel(O)or nickel(ll)
complex, for example, a complex of a nickel(ll) salt
which is coordinated by at least one organo phosphorus
compound containing trivalent phosphorus. Nickel(ll)
complexes comprising two organophosphorus ligands are
preferred. Nickel(ll) complexes with organophosphorus
ligands which contain two trivalent phosphorus atoms,
such as dichloro[1,2-
bis(diphenylphosphino)ethane]nickel(ll) (i.e.
NiCI2(dppe)), are particulary preferred. A preferred
metal salt additive is, for example, a zinc(ll) salt
such as ZnCI2 and ZnBr2. Preferred solvents are
ethereal solvents, particularly tetrahydrofuran. When
X is chlorine, compounds of formula (I) may be
prepared without the metal salt additive (e.g. ZnCI2)
in above process, i.e. catalyzing the coupling
reaction solely by the nickel catalyst. When X is
bromine, a preferred transition metal catalyst is a
palladium complex, for example, a complex of
palladium(O) or a complex of a palladium(ll) salt with
at least one organophosphorus compound containing
trivalent phosphorus. Palladium(ll) complexes
comprising two organophosphorus ligands are preferred.
Palladium(ll) complexes with 



organophosphorus ligands which contain two trivalent
phosphorus atoms, such as dichloro[1
,1'-bis(diphenylphosphino)ferrocene]palladium(ll)
(i.e. PdCI2(dppf)) or its dichloromethane adduct, are
particularly preferred. A preferred metal salt
additive is, for example, a zinc(ll) salt such as
ZnCI2 and ZnBr2. In a variation of the present
invention, another embodiment of the present invention
is a process for the manufacture of a compound of
formula (I)wherein Y represents a tetrazole protecting
group, and R1 and R2, independently of one another,
represent Cr C10-alkyl, or R1 and R2 combined together
form C2-C10-alkylene; comprising (a) reacting a
compound of formula (Il a) wherein Hal is chlorine,
bromine or iodine, with an active form of magnesium in
an appropriate solvent (b) reacting a resulting aryl
magnesium halide compound of formula (Il b) in the
presence of a transition metal catalyst with a
compound of formula (Il c) wherein X is chlorine, in
the absence of a metal salt additive; and, if
necessary, isolating a resulting compound of formula
(I). Yet another variation of the present invention is
a process for the manufacture of a compound of formula
(I C)wherein Y represents a tetrazole protecting
group, and R3 represents a hydroxyl protecting group;
comprising (a') reacting a compound of formula (III a)
wherein Hal is chlorine, bromine or iodine, with an
active form of magnesium in an appropriate solvent;
(b1) reacting a resulting aryl magnesium halide
compound of formula (III b) in the presence of a
transition metal catalyst with a compound of formula
(Il c) wherein X is chlorine, in the absence of a
metal salt additive; and, if necessary, isolating a
resulting compound of formula (I C). A further
embodiment of the present invention is the reaction
step (b) or (bJ), respectively, i.e., the specific
reaction of a compound of formula (Il b) or (III b),
respectively, with a compound of formula (Il c),
wherein X is chlorine. In the instant reaction,
surprisingly, no addition of a catalytically effective
amount of a metal salt additive is necessary to result
in a compound of formula (I) or (I C), respectively.
In the case in which both the transition metal salt
and the metal salt additive are omitted, no
significant amount of compound of formula (I) or (I
C), respectively, is formed from a starting material
of formula (Il c), wherein X is chlorine.lsolation
Step: The isolation of a compound of formula (I) or (I
C) is carried out according to conventional isolation
methods, such as by crystallizing the resulting
compound of formula (I) or (I C) from the reaction
mixture, if desired or necessary after work-up,
especially by extraction, or by chromatography of the
reaction mixture, or any combined methods. Step (c):
For this purpose, the protecting groups of a resulting
compound of formula (I) or (I C) of step (b) or (b'),
respectively, are removed sequentially or in a single
step under conditions of hydrolysis, preferably in the
presence of a Bronsted acid. 



Step (c) is carried out, for example, by dissolving a
compound of formula (I) or (I C) in water or a mixture
of water and an appropriate organic solvent and
subsequently treating with an acid, preferably, at an
elevated temperature. Appropriate organic solvents are
ethers, such as tetrahydrofuran, 1,4-dioxan, butyl
ether, nitriles, such as acetonitrile, alcohols, such
as methanol, ethanol, 1-propanol, 2-propanol, 1-
butanol, isopropyl acetate, toluene, xylene, acetic
acid or formic acid. Preferred solvents are methanol
and ethanol. Suitable acids are Bronsted acids, such
as sulfuric acid, hydrochloric acid, phosphoric acid,
methanesulfonic acid, ethanesulfonic acid,
para-toluenesulfonic acid, benzoic acid, acetic acid,
formic acid as well as polymer supported Bronsted
acids (e.g. acidic ion exchange resins). Preferred
acids are sulfuric acid and hydrochloric acid. The
amount of acid used is preferably between 0.05 and 2.0
equivalents with respect to a compound of formula (I)
or (I C), more preferably between 0.1 and 1.2
equivalents. The reaction is carried out at a
temperature between O0C and the boiling point of the
solvent, preferably between 25 and 70C. The isolation
of a resulting compound of formula (I A) or (I B) is
carried out according to conventional isolation
methods, such as by crystallizing a compound of
formula (I A) or (I B) from the reaction mixture and,
if desired or necessary after work-up, especially by
extraction, or by chromatography of the reaction
mixture or any combined methods thereof. For example,
crystallization of the product is accomplished by
distilling off all or a part of the organic solvent,
adding water, cooling the mixture or a combination of
these measures.Several starting materials of formulae
(Il a) and (III a) are known in the art and can be
prepared according to methods well known in the art.
For example, a compound of formula (Il a) may be
obtained by conventional acid catalyzed acetalization
of a 4-halobenzaldehyde in the presence of an alcohol
or diol. For example, the preparation of compound of
formula (Il a) with Hal being bromine, and R1 and R2
being methyl, is described in Journal of Organic
Chemistry 1991, 56, 4280. The corresponding compound
with R1 and R2 being ethyl can be prepared in ethanol
in the presence of triethyl orthoformate and an acid
catalyst. A compound of formula (III a) may be
prepared, for example, by conventional acid catalyzed
reaction of a 4-halobenzylalcohol with a suitable
alkylating agent such as 3,4-dihydro-2Hpyran. For
example, the preparation of compound of formula (III
a) wherein Hal is bromine, and R3 is
tetrahydropyran-2-yl, is described in Tetrahedron
1983, 39, 2531 . Several starting materials of formula
(Il c) with different protecting groups Y are known in
the art. The preparation of some examples is described
in EP 788487. The following examples illustrate the
invention described above; however, they are not
intended to limit its extent in any manner, for
example, to specific reaction conditions. Example 1:
Preparation of
5-(4'-,31dioxan-2-yl-biphenyl-2-yl)-2-(1-methyl-1-phen
yl-ethvO-2H-tetrazole To magnesium turnings (0.882 g)
are added under anhydrous conditions 12 ml_ of a
solution of 2-(4-bromo-phenyl)-[1 ,3]dioxane (8.02 g;
33 mmol) in anhydrous tetrahydrofuran (33 mL). The
mixture is warmed to about 500C, and five drops of
1,2-dibromoethane are added. After 



the reaction starts, the mixture is heated to reflux
and the remainder of the solution of 2-(4-
bromo-phenyl)-[1 ,3]dioxane is added over 40 minutes.
The resulting mixture is further stirred at 600C for
one hour and finally allowed to cool down to room
temperature. Theconcentration of 4-([1
,3]dioxan-2-yl)phenylmagnesium bromide in the solution
above the excess of magnesium turnings is 0.50 M
according to titration. In another flask,
dichloro[1,3-bis(diphenylphosphino)propane]nickel(ll)
(0.022 g; 0.04 mmol) is suspended in tert-butyl methyl
ether (3 mL) and cooled to about 00C before a 0.5 M
solution of zinc chloride in tetrahydrofuran (0.40 mL;
0.20 mmol) and a solution of 5-(2-
chloro-phenyl)-2-(1-methyl-1-phenyl-ethyl)-2H-tetrazol
e (1.20 g; 4.0 mmol) in tert-butyl methyl ether (1.2
mL) are added. To the vigorously stirred resulting
suspension is added at about 00C 9.6 mL of the above
0.5 M 4-([1,3]dioxan-2-yI)phenylmagnesium bromide
solution (4.8 mmol) over one hour. The resulting dark
brown solution is allowed to warm up and further
stirred at room temperature for 20 hours. The mixture
is cooled to about 00C, quenched with 10 mL of a 3.8 %
solution of ammonium chloride in water and diluted
with ethyl acetate (25 mL). The aqueous phase is
separated and extracted with ethyl acetate (25 mL).
The combined organic phases are washed with a 0.5 M
solution of sodium hydroxide in water (10 mL) and with
a 10 % solution of sodium chloride in water (10 mL).
The combined organic phases are evaporated in vacuo. A
solution of the resulting pale green solid in a small
amount of ethyl acetate is filtered and evaporated.
The resulting pale green solid is purified by column
chromatography on silica gel eluting with a 1:10
mixture of tert-butyl methyl ether and toluene to
afford
5-(4'-[1,3]dioxan-2-yl-biphenyl-2-yl)-2-(1-methyl-1-ph
enylethyl)- 2H-tetrazole as colorless crystals. 1H-NMR
(400 MHz, d6-DMSO): 1.47-1.52 (m, 1 H), 2.01 (s, 6
H)12.02-2.07 (m, 1 H), 3.96- 4.02 (m, 2 H), 4.17-4.21
(m, 2 H), 5.55 (s, 1 H), 6.95-6.98 (m, 2 H)17.10-7.13
(m, 2 H), 7.32- 7.39 (m, 5 H), 7.51-7.53 (m, 1 H),
7.56-7.61 (m, 1 H), 7.65-7.69 (m, 1 H), 7.78-7.80 (m,
1 H). Melting range: 102-1060C. Example 2: Preparation
of
5-(4'-diethoxymethyl-biphenyl-2-yl)-2-(tetrahvdro-pyra
n-2-v -2H-tetrazole To magnesium turnings (2.92 g) is
added under anhydrous conditions one fifth of a
solution of 1-bromo-4-(diethoxymethyl)benzene (25.9 g;
100 mmol) in anhydrous tetrahydrofuran(80 ml_). The
mixture is warmed to about 400C and 1,2-dibromoethane
(0.09 itiL; 1.0 mmol) is added. After the reaction
starts, the remainder of the solution of 1-bromo-4-
(diethoxymethyl)benzene is added over one hour. The
resulting mixture is further stirred at 400C for two
hours and at room temperature for 30 minutes and is
finally diluted by adding anhydrous tetrahydrofuran
(25 ml_). The concentration of
4-(diethoxymethyl)phenylmagnesium bromide in the
solution above the excess of magnesium turnings is
0.46 M according to titration. In another flask,
dichloro[1,3-bis(diphenylphosphino)propane]nickel(ll)
(0.027 g; 0.05 mmol) is suspended in tert-butyl methyl
ether (3.8 ml_) and cooled to about 0C before a 0.5 M
solution of zinc chloride in tetrahydrofuran (0.50
ml_; 0.25 mmol) and a solution of a mixture of
5-(2-chlorophenyl)-2-(tetrahydropyran-2-yl)-2H-tetrazo
le and 5-(2-chlorophenyl)-1-
(tetrahydropyran-2-yl)-1H-tetrazole (1.32 g; 5.0 mmol)
in tert-butyl methyl ether (1.3 mL) are added. To the
vigorously stirred resulting suspension is added at
about 00C 13 mL of the 



above 0.46 M 4-(diethoxymethyl)phenylmagnesium bromide
solution (6.0 mmol) over one hour. The resulting
black-yellow solution is stirred at about 00C for 5
hours, allowed to warm up and further stirred at room
temperature for 19 hours. The mixture is cooled to
about 00C and quenched with a 7.5 % solution of
ammonium chloride in water (10 mL). The aqueous phase
is separated and extracted with ethyl acetate (25 mL).
The combined organic phases are washed with water (10
mL), a 7.5 % solution of sodium carbonate in water (10
mL) and a 10 % solution of sodium chloride in water
(10 mL). The combined organic phases are evaporated in
vacuo. A solution of the resulting brown-yellow oil in
a small amount of ethyl acetate is filtered and
evaporated. The resulting oil (2.68 g) is purified by
column chromatography on silica gel eluting with a 1:4
mixture of ethyl acetate and hexane (in the presence
of 0.2 volume-% of triethylamine) to afford the main
isomer (N2-isomer) 5-(4'-
diethoxymethyl-biphenyl-2-yl)-2-(tetrahydro-pyran-2-yl
)-2H-tetrazole as a colorless oil. 1H-NMR of N2-isomer
(400 MHz, CDCI3): 1.24 (t, J = 7.2 Hz, 6 H), 1.60-1.67
(m, 3 H), 1.86- 2.03 (m, 2 H), 2.11-2.17 (m, 1 H),
3.50-3.73 (m, 6 H), 5.49 (s, 1 H), 5.97-5.99 (m, 1 H),
7.17- 7.20 (m, 2 H), 7.37-7.39 (m, 2 H), 7.43-7.56 (m,
3 H)1 7.90-7.92 (m, 1 H). Example 3: Preparation of
5-(4'-,31dioxan-2-yl-biphenyl-2-v-2-(tetrahvdro-pyran-
2-v -2H-tetrazole and
5-(4'-.31dioxan-2-yl-biphenyl-2-vP-1-(tetrahvdro-pyran
-2-yl)-1 H-tetrazoleA suspension of magnesium turnings
(2.68 g) in anhydrous tetrahydrofuran (20 ml_) is
cooled to 100C and five drops of 1,2-dibromoethane are
added. 2 ml_ of a solution of 2-(4-
bromo-phenyl)-[1,3]dioxane (24.3 g; 100 mmol) in
anhydrous tetrahydrofuran (80 ml_) is added at 100C
under vigorous stirring. After the reaction starts the
remainder of the solution of
2-(4-bromo-phenyl)-[1,3]dioxane is added over 90
minutes. The resulting mixture is further stirred at
about 16C for 2 hours and at 25C for 75 minutes. The
concentration of 4-([1,3]dioxan-2-yl)phenylmagnesium
bromide in the solution above the excess of magnesium
turnings is about 0.90 M. In another flask, dichloro[1
,3- bis(diphenylphosphino)propane]nickel(ll) (0.054 g;
0.10 mmol) is suspended in 1,2- dimethoxyethane (7.7
ml_) and cooled to about 00C before a 0.5 M solution
of zinc chloride in tetrahydrofuran (1.0 ml_; 0.50
mmol) and a solution of a mixture of
5-(2-chlorophenyI)-2-
(tetrahydropyran-2-yl)-2H-tetrazole and
5-(2-chlorophenyl)-1-(tetrahydropyran-2-yl)-1
Htetrazole (2.65 g; 10.0 mmol) in 1,2-dimethoxyethane
(2.7 ml_) are added. To the vigorously stirred
resulting suspension is added at about 00C 13.4 ml. of
the above 0.90 M 4-([1,3]dioxan-2-yl)phenylmagnesium
bromide solution (12.0 mmol) over one hour. The
resulting brown-yellow solution is allowed to warm up
and further stirred at room temperature for 3 hours.
The mixture is cooled to about 0C and quenched with a
7.5 % solution of ammonium chloride in water (20 ml_).
The aqueous phase is separated and extracted with
ethyl acetate (50 ml_). The combined organic phases
are washed with water (20 ml_), a 7.5 % solution of
sodium carbonate in water (20 ml_) and water (20 mL).
The combined organic phases are evaporated in vacuo. A
solution of the resulting oil in a small amount of
ethyl acetate is filtered and evaporated. The
resulting oil is purified by column chromatography on
silica gel eluting with a 1:2 mixture of ethyl acetate
and hexane to afford the main isomer (N2-isomer)
5-(4'-[1
,3]dioxan-2-yl-biphenyl-2-yl)-2-(tetrahydro-pyran-2-yl
)-2H-tetrazole as a 



colorless oil and the minor isomer (N1-isomer)
5-(4'-[1,3]dioxan-2-yl-biphenyl-2-yl)-1-
(tetrahydro-pyran-2-yl)-1 H-tetrazole as colorless
crystals. 1H-NMR of N2-isomer (400 MHz, CDCI3):
1.42-1.47 (m, 1 H)1 1.57-1.65 (m, 3 H), 1.79-1.87 (m,
1 H), 1.96-2.03 (m, 1 H), 2.10-2.27 (m, 2 H),
3.60-3.69 (m, 2 H), 3.95-4.01 (m, 2 H),4.23-4.27 (m, 2
H), 5.48 (s, 1 H), 5.98-6.00 (m, 1 H), 7.18-7.21 (m, 2
H), 7.38-7.42 (m, 3 H), 7.46-7.54 (m, 2 H), 7.89-7.91
(m, 1 H). 1H-NMR Of N1-isomer (400 MHz, CDCI3):
0.98-1.02 (m, 1 H), 1.31-1.36 (m, 1 H), 1.42-1.47 (m,
2 H), 1.51-1.61 (m, 1 H), 1.87-1.96 (m, 2 H),
2.14-2.26 (m, 1 H), 3.25-3.31 (m, 1 H), 3.70-3.75 (m,
1 H), 3.93-4.00 (m, 2 H), 4.22-4.27 (m, 2 H),
4.84-4.87 (m, 1 H), 5.45 (s, 1 H), 7.12-7.15 (m, 2 H),
7.40-7.42 (m, 2 H), 7.50-7.68 (m, 4 H). Melting range
of N1-isomer: 125-127C. Example 4: Preparation of
2'-(1H-tetrazol-5-yl)-biphenyl-4-carbaldehyde H2SO4,
H2O / EtOH A suspension of magnesium turnings (6.31 g)
in anhydrous tetrahydrofuran (59 ml_) is cooled to
14C, treated with a 1 M solution of diisobutylaluminum
hydride in tetrahydrofuran (2.35 ml_, 2.4 mmol) and
stirred for 20 min. At 14C,
1-bromo-4-dimethoxymethyl-benzene (2.72 g; 11.7 mmol)
is added under vigorous stirring. After the reaction
starts, more 1-bromo-4-dimethoxymethyl-benzene (51.79
g; 223 mmol) is added over 45 minutes, while the
mixture is diluted with two portions of anhydrous
tetrahydrofuran (59 ml_ each). The resulting mixture
is further stirred at about 25C for 2.5 hours. The
concentration of 4-(dimethoxymethyl)phenylmagnesium
bromide in the solution above the excess of magnesium
turnings is about 1.0 M. In another flask, a mixture
of 5-(2-chlorophenyl)-2-
(tetrahydropyran-2-yl)-2H-tetrazole and
5-(2-chlorophenyl)-1-(tetrahydropyran-2-yl)-1
Htetrazole (98.2 % content; 53.91 g; 200 mmol) is
dissolved in anhydrous tetrahydrofuran (37mL) under an
inert atmosphere and dichloro[1
,2-bis(diphenylphosphino)ethane]nickel(ll) (0.862 g;
1.60 mmol) and a 0.5 M solution of zinc chloride in
tetrahydrofuran (6.0 mL; 3.0 mmol) are added. The
vigorously stirred resulting suspension is cooled to
about 14C and the above 1.0 M
4-(dimethoxymethyl)phenylmagnesium bromide solution
(229 mL; 230 mmol) is added over one hour while
keeping the temperature below 25C by external cooling.
The dark brown reaction mixture is stirred at room
temperature for 17.5 hours. After that, more than 99 %
of the starting material is converted, and methanol
(8.0 mL) is added to the mixture. A part of the
solvents (about 156 mL) are distilled off under
reduced pressure. Ethanol (307 mL in total) is added
while more solvents are distilled off. To the
resulting brown mixture is added at 5O0C over 10
minutes a mixture of a 2 M aqueous sulfuric acid
solution (32 mL; 64 mmol) and water (75 mL). The
mixture is further stirred at 5O0C for 50 minutes, at
600C for 1.5 hours and at 35C overnight. The mixture
is stirred at 60C with activated carbon (5.3 g) and
filter aid (2.7 g) for 40 minutes in total and is then
filtered at about 55C. The orange filtrate is
concentrated by distilling off about 202 mL of
solvents under reduced pressure. After adding water
(48 mL) at 500C, the stirred resulting suspension is
allowed to cool to room temperature overnight and is
further stirred at about 100C for 90 minutes. The
solids are collected by filtration, washed with a 1 :
2 mixture of ethanol and water and water and 



are dried under reduced pressure at about 600C to
afford 2'-(1H-tetrazol-5-yl)-biphenyl-4- carbaldehyde
as pale yellow, crystalline solid. Melting range:
188.6-189.9C. Example 5: Preparation of
5-(4'-diethoxymethyl-biphenyl-2-v
-2-(tetrahvdro-pyran-2-yl)-2H-tetrazole To a
suspension of magnesium turnings (5.11 g) in anhydrous
tetrahydrofuran (40 mL) is added 1,2-dibromoethane
(0.106 mL; 1.2 mmol). The suspension is cooled to 12C
and 6 mL of a solution of
1-bromo-4-(diethoxymethyl)benzene (53.6 g; 200 mmol)
in anhydrous tetrahydrofuran (120 mL) and a second
portion of 1,2-dibromoethane (0.106 mL; 1.2 mmol)are
added. After the reaction starts the remainder of the
solution of 1-bromo-4- (diethoxymethyl)benzene is
added over 90 minutes. The resulting mixture is
further stirred at 20 to 25C for 2.5 hours. The
mixture is diluted with anhydrous tetrahydrofuran to a
total volume of 250 ml_. The concentration of
4-(diethoxymethyl)phenylmagnesium bromide in the
solution above the excess of magnesium turnings is
about 0.78 M. In another flask are added to
dichloro[1,1'-bis(diphenylphosphino)ferrocene]palladiu
m(ll) dichloromethane adduct (0.012 g; 0.015 mmol) a
0.5 M zinc chloride solution in tetrahydrofuran (0.6
ml_; 0.30 mmol) and a solution of a mixture of
5-(2-bromophenyl)-2-(tetrahydropyran-2-yl)-2H-tetrazol
e and
5-(2-bromophenyl)-1-(tetrahydropyran-2-yl)-1H-tetrazol
e (4.99 g; 14.3 mmol) in tetrahydrofuran (30 ml_). To
the stirred resulting yellow-orange solution is added
at room temperature 22.2 ml_ of the above 0.78 M
4-(diethoxymethyl)phenylmagnesium bromide solution
(17.3 mmol) over two hours. The resulting orange
solution is further stirred at room temperature for 18
hours. After that, no more starting material could be
detected by thin layer chromatography. The mixture is
cooled to about 00C and a solution of sodium
hydrogencarbonate (2.0 g) in water (25 mL) and ethyl
acetate (30 mL) are added. The aqueous phase is
separated and extracted with ethyl acetate (40 mL).
The combined organic phases are washed with a solution
of sodium hydrogencarbonate (2.0 g) in water (25 mL)
and twice with water (25 mL) before they are
evaporated in vacuo. The resulting orange oil is
purified by column chromatography on silica gel
eluting with a 1:4 mixture of ethyl acetate and hexane
(in the presence of 0.3 volume-% of triethylamine) to
afford the main isomer (N2-isomer)
5-(4'-diethoxymethyl-biphenyl-2-yl)-2-(tetrahydro-pyra
n-2-yl)-2H-tetrazole as a pale yellow oil. 1H-NMR of
N2-isomer (400 MHz, CDCI3): 1.24 (t, J = 7.2 Hz, 6 H),
1.59-1.67 (m, 3 H), 1.85- 2.03 (m, 2 H), 2.1 1-2.18
(m, 1 H), 3.50-3.74 (m, 6 H), 5.49 (s, 1 H), 5.97-5.99
(m, 1 H), 7.17- 7.20 (m, 2 H), 7.38-7.40 (m, 2 H),
7.43-7.56 (m, 3 H)17.90-7.92 (m, 1 H). Example 6:
Preparation of
2'-(1H-tetrazol-5-yl)-biphenyl-4-carbaldehyde H2O /
EtOHTo
5-(4'-diethoxymethyI-biphenyl-2-yl)-2-(tetrahydropyran
-2-yl)-2H-tetrazole (0.408 g; 1.00 mmol) are added 94
% ethanol (2.5 ml.) and a 2N aqueous solution of
hydrochloric acid (0.5 mL; 1.0 mmol). The resulting
solution is heated to 45C for 3 hours. After the
addition of water (about 2 mL) the mixture is allowed
to cool down to room temperature and then stirred at 0
to 50C for 30 minutes. The resulting suspension is
filtered and the solids are washed with a small amount
of water, dried in vacuo at 400C to afford 2'-(1
H-tetrazol-5-yl)-biphenyl- 



4-carbaldehyde as white, crystalline powder. Melting
point: 187.5-190.00C. Example 7: Preparation of
5-(4'-dimethoxymethyl-biphenyl-2-v
-2-(tetrahvdro-pyran-2-v -2H-tetrazole in the presence
of a nickel catalyst and in the absence of a zinc salt
A suspension of magnesium turnings (2.35 g) in
anhydrous tetrahydrofuran (66 mL) is cooled to 14C,
treated with a 1 M solution of diisobutylaluminium
hydride in tetrahydrofuran (1.8 mL; 1.8 mmol) and
stirred for 20 min. At 14C,
1-bromo-4-dimethoxymethyl-benzene (1.02 g; 4.4 mmol)
is added under vigorous stirring. After the reaction
starts, more 1-bromo- 4-dimethoxymethyl-benzene (19.32
g; 83.6 mmol) is added over 50 minutes. The resulting
mixture is further stirred at about 250C for 2.5
hours. The concentration of 4-(dimethoxymethyl)
phenylmagnesium bromide in the solution above the
excess of magnesium turnings is about 0.96 M. In
another flask, a mixture of
5-(2-chlorophenyl)-2-(tetrahydropyran-2-yI)-
2H-tetrazole and
5-(2-chlorophenyl)-1-(tetrahydropyran-2-yl)-1H-tetrazo
le (94 % content; 4.22 g; 15.0 mmol) is dissolved in
anhydrous tetrahydrofuran (2.8 mL) under an inert
atmosphere and
dichloro[1,2-bis(diphenylphosphino)ethane]nickel(ll)
(80.8 mg; 0.15 mmol) is added. The vigorously stirred
resulting suspension is cooled to about 150C and the
above 0.96 M4-(dimethoxymethyl)phenylmagnesium bromide
solution (18 mL; 17.3 mmol) is added over one hour
while keeping the temperature below 25C by external
cooling. The dark brown reaction mixture is agitated
at room temperature for 22.5 hours. After that, about
94 % of the starting material are converted. Methanol
(1.2 mL; 30 mmol) is added to themixture followed by
isopropyl acetate (35 mL), a solution of ammonium
chloride (0.4 g) in water (10 mL) and water (10 mL).
The layers are separated. The organic layer is washed
with water (10 mL), three times with a solution of
sodium hydrogencarbonate (1.0 g) in water (12 mL) and
twice with water (10 mL) before it is evaporated in
vacuo. The resulting brown oil is purified by column
chromatography on silica gel eluting with a 1:4
mixture of ethyl acetate and hexane (in the presence
of 0.3 volume-% of triethylamine) to afford the main
isomer (N2-isomer)
5-(4'-dimethoxymethyl-biphenyl-2-yl)-2-(tetrahydro-pyr
an-2-yl)-2Htetrazole as a pale yellow oil. 1H-NMR Of
N2-isomer (400 MHz, CDCI3): 1.59-1.68 (m, 3 H), 1.86-1
.93 (m, 1 H), 1.96-2.04 (m, 1 H), 2.12-2.20 (m, 1 H),
3.34 (s, 6 H), 3.65-3.76 (m, 2 H), 5.38 (s, 1 H),
5.95-5.98 (m, 1 H), 7.18-7.21 (m, 2 H), 7.36-7.38 (m,
2 H), 7.44-7.56 (m, 3 H), 7.90-7.92 (m, 1 H). Example
8: Attempt for the preparation of
5-(4'-dimethoxymethyl-biphenyl-2-vO-2-(tetrahydro-pyra
n-2-vO- 2H-tetrazole in the absence of a catalys t no
catalyst A mixture of
5-(2-chlorophenyI)-2-(tetrahydropyran-2-yl)-2H-tetrazo
le and 5-(2-chlorophenyl)-
1-(tetrahydropyran-2-yl)-1H-tetrazole (94 % content;
4.22 g; 15.0 mmol; same batch as used in Example 7) is
dissolved in anhydrous tetrahydrofuran (2.8 mL) under
an inert atmosphere. The vigorously stirred resulting
suspension is cooled to about 150C and a 0.96 M
4-(dimethoxymethyl)phenylmagnesium bromide solution
(18 mL; 17.3 mmol; same batch as used in Example 7) is
added over one hour while keeping the temperature
below 250C by 



external cooling. The brown reaction mixture is
agitated at room temperature for 22 hours. After that,
HPLC analysis is done on a sample which is, as usual,
hydrolyzed with dilute aqueous hydrochloric acid. The
analysis shows mainly unconverted starting material
(detected as 5-(2-chlorophenyl)-1H-tetrazole) and less
than 0.25 area% of C-C-coupling product (detected as
2'-(1 H-tetrazol-5-yl)-biphenyl-4-carbaldehyde).
Finally, when methanol (1.2 mL; 30 mmol) is added to
the mixture, an unusually strong exotherm is observed
whichindicates that most of the
4-(dimethoxymethyl)phenylmagnesium bromide is still
present after a total reaction time of 23 hours.
Example 9: Preparation of
2-(tetrahvdro-pyran-2-yl)-5-f4'-(tetrahvdro-pyran-2-yl
oxymethyl)-biphenyl-2-yll- 2H-tetrazole A suspension
of magnesium turnings (0.48 g) in anhydrous
tetrahydrofuran (13.5 ml_) is cooled to 14C, treated
with a 25 weight% solution of diisobutylaluminium
hydride in toluene (0.24 mL; 0.36 mmol) and stirred
for 20 min. At 14C,
2-(4-bromo-benzyloxy)-tetrahydropyran (94.5 % content;
0.26 g; 0.90 mmol) is added under vigorous stirring.
After the reaction starts, more
2-(4-bromo-benzyloxy)-tetrahydro-pyran (94.5 %
content; 4.91 g; 17.1 mmol) is added over 40 minutes.
The resulting mixture is further stirred at about 25C
for 2.5 hours. The theoretical concentration of
4-(tetrahydro-pyran-2-yloxymethyl)phenylmagnesium
bromide in the solution above the excess of magnesium
turnings is about 0.95 M. In another flask, a mixture
of
5-(2-chlorophenyl)-2-(tetrahydropyran-2-yl)-2Htetrazol
e and
5-(2-chlorophenyl)-1-(tetrahydropyran-2-yl)-1H-tetrazo
le (94 % content; 4.22 g; 15.0 mmol) is dissolved in
anhydrous tetrahydrofuran (2.8 mL) under an inert
atmosphere and
dichloro[1,2-bis(diphenylphosphino)ethane]nickel(ll)
(80.8 mg; 0.15 mmol) and a 0.5 M zinc chloride
solution in tetrahydrofuran (0.45 mL; 0.23 mmol) are
added. The vigorously stirred resulting suspension is
cooled to about 15C and the above
4-(tetrahydro-pyran-2- yloxymethyl)phenylmagnesium
bromide solution (19 mL; 18 mmol) is added over one
hour while keeping the temperature below 25C by
external cooling. The brown reaction mixture is
stirred at room temperature for 17.5 hours. After
that, about 97 % of the starting material are
converted according to HPLC analysis. Methanol (1.2
mL; 30 mmol) is added to the mixture followed by
isopropyl acetate (40 mL), a solution of ammonium
chloride (0.4 g) in water (10 mL) and water (10 mL).
The layers are separated. The organic layer is washed
with water (10 mL) and three times with a solution of
sodium hydrogencarbonate (1.0 g) in water (12 mL). The
aqueous layer is extracted with isopropyl acetate (50
mL). The combined organic layers are washed twice with
water (10 mL) and are evaporated in vacuo.The
resulting greenish oil is purified by column
chromatography on silica gel elting with a 1:4 mixture
of ethyl acetate and hexane (in the presence of 0.3
volume-% of triethylamine) to afford the main isomer
(N2-isomer)
2-(tetrahydro-pyran-2-yl)-5-[4'-(tetrahydro-pyran-2-
yloxymethyl)-biphenyl-2-yl]-2H-tetrazole as a
colorless oil. Mass spectrum (ESI+): m/z = 421 [M+H]+
and m/z = 438 [M+NH4]+. Example 10: Preparation of
r2'-(1H-tetrazol-5-yO-biphenyl-4-v-methano l EtOH To
2-(tetrahydro-pyran-2-yl)-5-[4'-(tetrahydro-pyran-2-yl
oxymethyl)-biphenyl-2-yl]-2Htetrazole 



(3.36 g; 8.00 mmol) are added 94 % ethanol (12 mL) and
a 2 M aqueous solution of sulfuric acid (1.0 mL; 2.0
mmol). The resulting mixture is heated to 45C for 3.5
hours. Water (16 mL) is slowly added and the mixture
is allowed to cool down to room temperature. The pH of
the reaction mixture is adjusted to pH 2 to 3 by
adding a 2M aqueous sodium hydroxide solution (0.6
mL). The mixture is concentrated under reduced
pressure, diluted with isopropyl acetate (15 mL) and
washed three times with water (3 mL). The organic
extract is concentrated under reduced pressure to a
volume of about 4 mL and tert-butyl methyl ether (8 mL
in total) is slowly added. The mixture is stirred
overnight, diluted with a small amount of isopropyl
acetate and further stirred for 4.5 hours. The
suspended, white solid is filtered, washed with a
small amount of isopropyl acetate and dried under
reduced pressure to afford
[2'-(1H-tetrazol-5-yl)-biphenyl-4-yl]-methanol. The
filtrate is concentrated under reduced pressure, and
tert-butyl methyl ether (3 mL) and heptane (0.5 mL)
are slowly added. The mixture is stirred at room
temperature overnight and at 0 to 5C for 1 hour. The
suspended, white solid is filtered, washed with a
small amount of isopropyl acetate and dried under
reduced pressure to afford a second crop of
[2'-(1H-tetrazol-5-yl)-biphenyl-4-yl]- methanol.
Melting range: 132.4-134.60C. Example 11: Preparation
of
2'-(1H-tetrazol-5-yl)-biphenyl-4-carbaldehvdeoxidation
A mixture of
[2'-(1H-tetrazol-5-yI)-biphenyl-4-yI]-methanol (1.03
g; 4.0 mmol), triethylamine (2.80 ml_; 20 mmol) and
dimethylsulfoxide (2 ml.) is cooled to 12C, and a
solution of sulfur trioxide pyridine complex (1.27 g;
8.0 mmol) in dimethylsulfoxide (6.4 mL) is added over
10 minutes. The resulting clear solution is stirred at
room temperature for almost 48 hours during which time
more triethylamine (0.28 mL; 2.0 mmol) is added. The
mixture is diluted with ethyl acetate (10 mL), cooled
to 0 to 5C and slowly treated with a 2 M aqueous
hydrochloric acid solution (15 mL). The aqueous layer
is separated and extracted with ethyl acetate (10 mL).
The combined organic layers are diluted with ethyl
acetate (10 mL), washed with a 2 M aqueous
hydrochloric acid solution (15 mL), twice with a 1 M
aqueous hydrochloric acid solution (10 mL) and with a
10% aqueous solution of sodium chloride (10 mL). The
organic extract is concentrated at 45C under reduced
pressure to a volume of about 4 to 5 mL. The resulting
suspension is stirred at room temperature for 45
minutes and at 0 to 5C for one hour before it is
filtered. The solids are washed with cold ethyl
acetate (2 mL) and dried at 45C under reduced pressure
to give 2'-(1H-tetrazol-5-yl)-biphenyl-4- carbaldehyde
as white, crystalline solid. A second crop can be
obtained by concentrating the mother liquor to a
volume of about 1 mL and filtering the solid formed.
Melting range: 188.2-189.3C.What is claimed is: 1. A
process for the manufacture of the compound of formula
(I) wherein Y represents a tetrazole protecting group,
and R1 and R2, independently of one another, represent
Ct CiO-alkyl, or Ri and R2 combined together form
C2-C10-alkylene; comprising reacting an aryl magnesium
halide compound of formula (Il b) wherein Hal is
chlorine, bromine or iodine, in the presence of a
transition metal catalyst and 



a catalytically effective amount of a metal salt
additive, with a compound of formula (Il c) wherein X
is a substituent which, when bound to a phenyl ring,
is not considerably replaceable at room temperature by
an aryl magnesium halide reagent of formula (Il b) in
the absence of a catalyst; and, if necessary,
isolating a resulting compound of formula (I). 2. A
process according to claim 1, wherein an aryl
magnesium halide reagent of formula (Il b) is prepared
by reacting a compound of formula (Il a) wherein R1,
R2 and Hal have meanings as defined in claim 1, with
an active form of magnesium in an appropriate
solvent.3. A process according to claim 1 or 2, which
process further comprises deprotecting a compound of
formula (I) to afford a compound of formula (I A) 4. A
process according to any one of claims 1 to 3, wherein
variable Y is selected from the group consisting of
1-butoxyethyl, 1-ethoxyethyl, 2-tetrahydropyranyl and
2- tetrahydrofuranyl. 5. A process according to any
one of claims 1 to 4, wherein a transition metal
catalyst is a complex of a transition metal or a
transition metal salt and one, two or up to four
coordinating ligands selected from the group
consisting of triphenylphosphine, tri(orthotolyl)
phosphine, tri(para-tolyl)phosphine,
trimethylphosphine, triethylphosphine,
tributylphosphine, tri(1 ,1-dimethylethyl)phosphine,
tricyclopentylphosphine, tricyclohexylphosphine,
trimethylphosphite, triethylphosphite,
tri(1-methylethyl)phosphite, tricyclopentylphosphite,
tricyclohexylphosphite,
1,2-bis(diphenylphosphino)ethane, 1,3-
bis(diphenylphosphino)propane,
1,4-bis(diphenylphosphino)butane,
1,1'-bis(diphenylphosphino) ferrocene,
1,1'-bis(di-[2-propyl]-phosphino)ferrocene,
1,1'-bis(di-tert-butylphosphino) ferrocene,
1,2-bis(diphenylphosphino)benzene,
2,2'-bis(diphenylphosphino)-1,1'- biphenyl,
2,2'-bis(diphenylphosphino)-1,1'-binaphtyl,
bis(2-diphenylphosphinophenyl)ether and
9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene. 6. A
process according to claim 5, wherein a transition
metal salt is selected from the group consisting of
nickel(ll) chloride, nickel(ll) bromide and nickel(ll)
acetylacetonate. 7. A process according to claim 5,
wherein a transition metal catalyst is selected from
the group consisting of
dichlorobis(triphenylphophine)nickel(ll), dichloro[1
,2- bis(diphenylphosphino)ethane]nickel(ll) and
dichloro[1 ,3-bis(diphenylphosphino)propane]-
nickel(ll). 8. A process according to claim 5, wherein
a transition metal salt is selected from the group
consisting of palladium(ll) chloride, palladium(ll)
bromide and palladium(ll) acetate.9. A process
according to claim 5, wherein a transition metal
catalyst is selected from the group consisting of
dichlorobis(triphenylphophine)palladium(ll),
dichloro[1 ,3-
bis(diphenylphosphino)propane]palladium(ll) and
dichloro[1 ,1'-bis(diphenylphosphino)-
ferrocene]palladium(ll), or a dichloromethane adduct
thereof. 10. A process according to any one of claims
1 to 9, wherein a metal salt additive is selected from
the group consisting of a copper(l), copper(ll),
zinc(ll), silver(l), cadmium(ll), mercury(ll),
aluminum(lll), gallium(lll), indium(lll), tin(IV),
titanium(IV) and zirconium(IV) salt. 11. A process
according to claim 10, wherein the amount of metal
salt additive used is between 0.1 and 8 molar%
relative to a compound of formula (Il c). 12. A
process according to any one of claims 1 to 5, wherein
X is chlorine; and a 



transition metal catalyst is a complex of nickel(O),
or a complex of nickel(ll) salt with at least one
organophosphorus compound containing trivalent
phosphorus; or a transition metal catalyst is a
nickel(ll) complex with an organophosphorus ligand
which contains two trivalent phosphorus atoms. 13. A
process according to claim 12, wherein a transition
metal catalyst is dichloro[1,2-
bis(diphenylphosphino)ethane]nickel(ll); and a metal
salt additive is ZnCI2 OrZnBr2. 14. A process
according to any one of claims 1 to 5, wherein X is
bromine; and a transition metal catalyst is a complex
of palladium(O), or a complex of a palladium(ll) salt
with at least one organophosphorus compound containing
trivalent phosphorus; or a transition metal catalyst
is a palladium(ll) complex with an organophosphorus
ligand which contains two trivalent phosphorus atoms.
15. A process according to claim 14, wherein a
transition metal catalyst is dichloro[1,1'-
bis(diphenylphosphino)ferrocene]palladium(ll), or a
dichloromethane adduct thereof; and a metal salt
additive is ZnCI2 or ZnBr2. 16. A process according to
any one of claims 1 to 4, wherein a transition metal
catalyst is an uncomplexed transition metal which is
selected from the group consisting of nickel,
palladium, platinum, cobalt, manganese or copper; or
wherein a transition metal catalyst is an uncomplexed
transition metal salt which is selected from the group
consisting of nickel(ll), palladium(ll), platinum(ll),
cobalt(ll), manganese(ll), copper(l) or copper (II)
chloride, bromide, iodide, hydroxide, oxide, acetate,
hydroxyacetate, propionate,
succinate,trifluoroacetate, acetylacetonate, nitrate,
cyanide, sulfate, trifluoromethanesulf nate,
methanesulfonate, benzenesulfonate or
p-toluenesulfonate thereof. 17. A process for the
manufacture of the compound of formula (I) wherein Y
represents a tetrazole protecting group, and Ri and
R2, independently of one another, represent CrC
10-alkyl, or R1 and R2 combined together form
C2-C10-alkylene; comprising (a) reacting a compound of
formula (Il a) wherein Hal is chlorine, bromine or
iodine, with an active form of magnesium in an
appropriate solvent (b) reacting a resulting aryl
magnesium halide compound of formula (Il b) R1 in the
presence of a transition metal catalyst with a
compound of formula (Il c) wherein X is chlorine, in
the absence of a metal salt additive; and, if
necessary, isolating a resulting compound of formula
(I).18. A process according to claim 17, wherein a
transition metal catalyst is a complex of nickel(O),
or a complex of nickel(ll) salt with at least one
organophosphorus compound containing trivalent
phosphorus; or a transition metal catalyst is a
nickel(ll) complex with an organophosphorus ligand
which contains two trivalent phosphorus atoms. 19. A
process for the manufacture of the compound of formula
(I C) wherein Y represents a tetrazole protecting
group, and R3 represents a hydroxyl protecting group;
comprising reacting an aryl magnesium halide compound
of formula (III b) wherein Hal is chlorine, bromine or
iodine, in the presence of a transition metal catalyst
and a catalytically effective amount of a metal salt
additive, with a compound of formula (Il c) 



wherein X is a substituent which, when bound to a
phenyl ring, is not considerably replaceable at room
temperature by an aryl magnesium halide reagent of
formula (III b) in the absence of a catalyst; and, if
necessary, isolating a resulting compound of formula
(I C). 20. A process according to claim 19, wherein an
aryl magnesium halide reagent of formula (III b) is
prepared by reacting a compound of formula (III a)
wherein R3 and Hal have meanings as defined in claim
19, with an active form of magnesium in an appropriate
solvent.21. A process according to claim 19 or 20,
which process further comprises deprotecting a
compound of formula (I C) to afford a compound of
formula (I B) 22. A process according to claim 21,
which process further comprises treating a compound of
formula (I B) with an oxidizing agent in the presence
of a suitable solvent to afford a compound of formula
(I A) 23. A process according to any one of claims 19
to 22, wherein variable Y is selected from the group
consisting of 1-butoxyethyl, 1-ethoxyethyl,
2-tetrahydropyranyl and 2- tetrahydrofuranyl. 24. A
process according to any one of claims 19 to 23,
wherein a transition metal catalyst is a complex of a
transition metal or a transition metal salt and one,
two or up to four coordinating ligands selected from
the group consisting of triphenylphosphine,
tri(orthotolyl) phosphine, tri(para-tolyl)phosphine,
trimethylphosphine, triethylphosphine,
tributylphosphine, tri(1 ,1-dimethylethyl)phosphine,
tricyclopentylphosphine, tricyclohexylphosphine,
trimethylphosphite, triethylphosphite,
tri(1-methylethyl)phosphite, tricyclopentylphosphite,
tricyclohexylphosphite,
1,2-bis(diphenylphosphino)ethane, 1,3-
bis(diphenylphosphino)propane,
1,4-bis(diphenylphosphino)butane,
1,1'-bis(diphenylphosphino) ferrocene,
1,1'-bis(di-[2-propyl]-phosphino)ferrocene,
1,1'-bis(di-tert-butylphosphino) ferrocene,
1,2-bis(diphenylphosphino)benzene,
2,2'-bis(diphenylphosphino)-1 ,1'- biphenyl,
2,2'-bis(diphenylphosphino)-1 ,1'-binaphtyl,
bis(2-diphenylphosphinophenyl)ether and
9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene.25. A
process according to claim 24, wherein a transition
metal salt is selected from the group consisting of
nickel(ll) chloride, nickel(ll) bromide and nickel(ll)
acetylacetonate. 26. A process according to claim 24,
wherein a transition metal catalyst is selected from
the group consisting of
dichlorobis(triphenylphophine)nickel(ll), dichloro[1
,2- bis(diphenylphosphino)ethane]nickel(ll) and
dichloro[1 ,3-bis(diphenylphosphino)propane]-
nickel(ll). 27. A process according to claim 24,
wherein a transition metal salt is selected from the
group consisting of palladium(ll) chloride,
palladium(ll) bromide and palladium(ll) acetate. 28. A
process according to claim 24, wherein a transition
metal catalyst is selected from the group consisting
of dichlorobis(triphenylphophine)palladium(ll),
dichloro ,3-
bis(diphenylphosphino)propane]palladium(ll) and
dichloro[1,1'-bis(diphenylphosphino)-
ferrocene]palladium(ll), or a dichloromethane adduct
thereof. 29. A process according to any one of claims
19 to 28, wherein a metal salt additive is selected
from the group consisting of a copper(l), copper(ll),
zinc(ll), silver(l), cadmium(ll), mercury(ll),
aluminum(lll), gallium(lll), indium(lll), tin(IV),
titanium(IV) and zirconium(IV) salt. 30. A process
according to claim 29, wherein the amount of metal
salt additive used is 



between 0.1 and 8 molar% relative to a compound of
formula (Il c). 31. A process according to any one of
claims 19 to 24, wherein X is chlorine; and a
transition metal catalyst is a complex of nickel(O),
or a complex of nickel(ll) salt with at least one
organophosphorus compound containing trivalent
phosphorus; or a transition metal catalyst is a
nickel(ll) complex with an organophosphorus ligand
which contains two trivalent phosphorus atoms. 32. A
process according to claim 31, wherein a transition
metal catalyst is dichloro ,2-
bis(diphenylphosphino)ethane]nickel(ll); and a metal
salt additive is ZnCI2 or ZnBr2. 33. A process
according to any one of claims 19 to 24, wherein X is
bromine; and a transition metal catalyst is a complex
of palladium(O), or a complex of a palladium(ll) salt
with at least one organophosphorus compound containing
trivalent phosphorus; or a transition metal catalyst
is a palladium(ll) complex with an organophosphorus
ligand which contains two trivalent phosphorus
atoms.34. A process according to claim 33, wherein a
transition metal catalyst is dichloro ,1'-
bis(diphenylphosphino)ferrocene]palladium(ll), or a
dichloromethane adduct thereof; and a metal salt
additive is ZnCI2 or ZnBr2. 35. A process according to
any one of claims 19 to 23, wherein a transition metal
catalyst is an uncomplexed transition metal which is
selected from the group consisting of nickel,
palladium, platinum, cobalt, manganese or copper; or
wherein a transition metal catalyst is an uncomplexed
transition metal salt which is selected from the group
consisting of nickel(ll), palladium(ll), platinum(ll),
cobalt(ll), manganese(ll), copper(l) or copper (II)
chloride, bromide, iodide, hydroxide, oxide, acetate,
hydroxyacetate, propionate, succinate,
trifluoroacetate, acetylacetonate, nitrate, cyanide,
sulfate, trifluoromethanesulfonate, methanesulfonate,
benzenesulfonate or p-toluenesulfonate thereof. 36. A
process for the manufacture of the compound of formula
(I) wherein Y represents a tetrazole protecting group,
and R3 represents a hydroxyl protecting group;
comprising (a') reacting a compound of formula (III a)
wherein Hal is chlorine, bromine or iodine, with an
active form of magnesium in an appropriate solvent;
(b') reacting a resulting aryl magnesium halide
compound of formula (III b) in the presence of a
transition metal catalyst with a compound of formula
(Il c)wherein X is chlorine, in the absence of a metal
salt additive; and, if necessary, isolating a
resulting compound of formula (I C). 37. A process
according to claim 36, wherein a transition metal
catalyst is a complex of nickel(O),or a complex of
nickel(ll) salt with at least one organophosphorus
compound containing trivalent phosphorus; or a
transition metal catalyst is a nickel(ll) complex with
an organophosphorus ligand which contains two
trivalent phosphorus atoms. 38. A compound of formula
(I C) wherein Y represents a tetrazole protecting
group, and R3 represents a hydroxyl protecting group.
39. A compound according to claim 38, wherein Y and
R3, independently of one another, are 1-butoxyethyl,
1-ethoxyethyl, 2-tetrahydropyranyl or
2-tetrahydrofuranyl. 


