
HETEROCYCLIC ANTIVIRAL COMPOUNDS The present invention
provides non-nucleoside compounds and certain
derivatives thereof which are inhibitors of
RNA-dependent RNA viral polymerase. These compounds
are useful for the treatment of RNA-dependent RNA
viral infection. They are particularly useful as
inhibitors of hepatitis C virus (HCV) NS5B polymerase,
as inhibitors of HCV replication, and for the
treatment of hepatitis C infection. Hepatitis C virus
is the leading cause of chronic liver disease
throughout the world. (Boyer, N. et al, J. Hepatol.
2000 32:98-1 12). Patients infected with HCV are at
risk of developing cirrhosis of the liver and
subsequent hepatocellular carcinoma and hence HCV is
the major indication for liver transplantation. HCV
has been classified as a member of the virus family
Flaviviridae that includes the genera flaviviruses,
pestiviruses, and hapaceiviruses which includes
hepatitis C viruses (Rice, C. M., Flaviviridae: The
viruses and their replication. In: Fields Virology,
Editors: B. N. Fields, D. M. Knipe and P. M. Howley,
Lippincott-Raven Publishers, Philadelphia, Pa.,
Chapter 30, 931-959, 1996). HCV is an enveloped virus
containing a positive-sense single-stranded RNA genome
of approximately 9.4 kb. The viral genome consists of
a highly conserved 5' untranslated region (UTR), a
long open reading frame encoding a polyprotein
precursor of-approximately 301 1 amino acids, and a
short 3' UTR. Genetic analysis of HCV has identified
six main genotypes which diverge by over 30% of the
DNA sequence. More than 30 subtypes have been
distinguished. In the US approximately 70% of infected
individuals have Type Ia and Ib infection. Type Ib is
the most prevalent subtype in Asia. (X. Forns and J .
Bukh, Clinics in Liver Disease 1999 3:693-716; J .
Bukh et al, Semin. Liv. Dis. 1995 15:41-63).
Unfortunately Type 1 infectious is more resistant to
therapy than either type 2 or 3 genotypes (N. N. Zein,
Clin. Microbiol. Rev., 2000 13:223-235). Viral
structural proteins include a nucleocapsid core
protein (C) and two envelope glycoproteins, El and E2.
HCV also encodes two proteases, a zinc-dependent
metalloproteinase encoded by the NS2-NS3 region and a
serine protease encoded in the NS3 region. These
proteases arerequired for cleavage of specific regions
of the precursor polyprotein into mature peptides. The
carboxyl half of nonstructural protein 5, NS5B,
contains the RNA-dependent RNA polymerase. The
function of the remaining nonstructural proteins, NS4A
and NS4B, and that of NS5A (the amino-terminal half of
nonstructural protein 5) remain unknown. It is
believed that most of the non-structural proteins
encoded by the HCV RNA genome are involved in RNA
replication Currently a limited number of approved
therapies are available for the treatment of HCV
infection. New and existing therapeutic approaches for
treating HCV infection and inhibiting of HCV NS5B
polymerase activity have been reviewed: R. G. Gish,
Sem. Liver. Dis., 1999 19:5; Di Besceglie, A. M. and
Bacon, B. R., Scientific American, October: 1999
80-85; G. Lake-Bakaar, Current and Future Therapy for
Chronic Hepatitis C Virus Liver Disease, Curr. Drug
Targ. Infect Dis. 2003 3(3):247-253; P. Hoffmann et
al, Recent patent on experimental therapy for
hepatitis C virus infection (1999-2002), Exp. Opin.
Ther. Patents 2003 13(1 1): 1707-1723; M. P. Walker et
al, Promising Candidates for the treatment of chronic
hepatitis C, Exp. Opin. Investing. Drugs 2003
12(8):1269-1280; S.-L. Tan et al, Hepatitis C
Therapeutics: Current Status and Emerging Strategies,
Nature Rev. Drug Discov. 2002 1:867-881; J . Z.Wu and
Z. Hong, Targeting NS5B RNA-Dependent RNA Polymerase
for Anti-HCV Chemotherapy, Curr. Drug Targ. - Infect.
Dis. 2003 3(3):207-219. Ribavirin
(l-((2R,3R,4S,5R)-3,4-Dihydroxy-5-hydroxymethyl-tetrah
ydro-furan-2-yl)-lH- [l,2,4]triazole-3-carboxylic acid
amide; Virazole(r)) is a synthetic, non-interferon-
inducing, broad-spectrum antiviral nucleoside analog.
Ribavirin has in vitro activity against several DNA
and RNA viruses including Flaviviridae (Gary L. Davis.
Gastroenterology 2000 118:S104- Sl 14). Although, in
monotherapy ribavirin reduces serum amino transferase
levels to normal in 40% of patients, it does not lower
serum levels of HCV-RNA. Ribavirin also exhibits
significant toxicity and is known to induce anemia.
Viramidine is a ribavirin prodrug converted ribavirin
by adenosine deaminase to in hepatocytes. (J. Z. Wu,
Antivir. Chem. Chemother. 2006 17(l):33-9) Interferons
(IFNs) have been available for the treatment of
chronic hepatitis for nearly a decade. IFNs are
glycoproteins produced by immune cells in response to
viral infection. Two distinct types of interferon are
recognized: Type 1 includes several interferon alphas
and one interferon beta, type 2 includes interferon
gamma. Type 1 interferons are produced mainly by
infected cells and protect neighboring cells from de
novo infection. IFNs inhibit viral replication of many
viruses, including HCV, and when used as the sole
treatment for hepatitis C infection, IFNsuppresses
serum HCV-RNA to undetectable levels. Additionally,
IFN normalizes serum amino transferase levels.
Unfortunately, the effects of IFN are temporary.
Cessation of therapy results in a 70% relapse rate and
only 10-15% exhibit a sustained viro logical response
with normal serum alanine transferase levels. (Davis,
Luke-Bakaar, supra) One limitation of early IFN
therapy was rapid clearance of the protein from the
blood. Chemical 



derivatization of IFN with polyethyleneglycol (PEG)
has resulted in proteins with substantially improved
pharmacokinetic properties. PEGASYS(r) is a conjugate
interferon -2a and a 40 kD branched mono-methoxy PEG
and PEG-INTRON(r) is a conjugate of interferon -2b and
a 12 kD mono-methoxy PEG. (B. A. Luxon et al, Clin.
Therap. 2002 24(9): 1363 1383; A. Kozlowski and J . M.
Harris, J. Control. Release 2001 72:217-224).
Combination therapy of HCV with ribavirin and
interferon- a currently is the optimal therapy for
HCV. Combining ribavirin and PEG-IFN (infra) results
in a sustained viral response (SVR) in 54-56% of
patients with type 1 HCV. The SVR approaches 80% for
type 2 and 3 HCV. (Walker, supra) Unfortunately,
combination therapy also produces side effects which
pose clinical challenges. Depression, flu-like
symptoms and skin reactions are associated with
subcutaneous IFN-a and hemolytic anemia is associated
with sustained treatment with ribavirin. A number of
potential molecular targets for drug development as
anti-HCV therapeutics have now been identified
including, but not limited to, the NS2-NS3
autoprotease, the NS3 protease, the NS3 helicase and
the NS5B polymerase. The RNA-dependent RNA polymerase
is absolutely essential for replication of the
single-stranded, positive sense, RNA genome. This
enzyme has elicited significant interest among
medicinal chemists. Nucleoside inhibitors can act
either as a chain terminator or as a competitive
inhibitor that interferes with nucleotide binding to
the polymerase. To function as a chain terminator the
nucleoside analog must be taken up by the cell in vivo
and be converted in vivo to its triphosphate form to
compete as a substrate at the polymerase nucleotide
binding site. This conversion to the triphosphate is
commonly mediated by cellular kinases which impart
additional structural limitations on any nucleoside.
In addition this requirement for phosphorylation
limits the direct evaluation of nucleosides as
inhibitors of HCV replication to cell-based assays (J.
A. Martin et al, U.S. Patent No. 6,846,810; C. Pierra
et al, J. Med. Chem. 2006 49(22):6614-6620;-AJ . W.
Tomassini et al., Antimicrob. Agents and Chemother.
2005 49(5):2050; J . L. Clark et al., J. Med. Chem.
2005 48(17):2005). Combination therapy has become
standard therapy in the treatment of HIV and similar
practices should be beneficial for treatment of HCV as
safe and effective compounds are identified. Current
approved therapies for HCV include ribavirin,
pegylated interferon- a-2a (PEGASYS), pegylated
interferon- a-2b (PEGINTRON) and interferon alfacon-1.
Therapy comprising a combination of a compound from
the present invention and one or more of existing
therapeutics would be beneficial. Other biologically
active agents, including but not limited to the group
consisting of interferon, a pegylated interferon,
ribavirin, protease inhibitors, polymerase inhibitors,
small interfering RNA compounds, antisense compounds,
nucleotide analogs, nucleoside analogs,
immunoglobulins, immunomodulators, hepatoprotectants,
anti-inflammatory agents, antibiotics, antivirals and
antiinfective compounds. Such combination therapy may
also comprise providing a compound of the invention
either concurrently or sequentially with other
medicinal agents or potentiators, such as ribavirin
and related compounds, amantadine and related
compounds, various interferons such as, for example,
interferon-alpha, interferon-beta, interferon gamma
and the like, as well as alternate forms of
interferons such as pegylated interferons.
Additionally combinations of ribavirin and interferon,
may be administered as combination therapy with at
least one of the compounds of the present invention.
Other interferons currently in development include
albinterferon-a-2b (Albuferon), IFN-omega with DUROS,
locteron and interferon-a-2b XL. As these and other
interferons reach the marketplace their use in
combination therapy with compounds of the present
invention is anticipated. HCV polymerase inhibitors
are another target for drug discovery and compounds in
development include R-1626, R-7128, IDX184/IDX102,
PF-868554 (Pfizer), VCH-759 (ViroChem), GS-9190
(Gilead), A-837093 and A-848837 (Abbot), MK-3281
(Merck), GSK949614 and GSK625433 (Glaxo), ANA598
(Anadys), VBY 708 (ViroBay). Inhibitors of the HCV NS3
protease also have been identified as potentially
useful for treatment of HCV. Protease inhibitors in
clinical trials include VX-950 (Telaprevir, Vertex),
SCH503034 (Broceprevir, Schering), TMC435350
(Tibotec/Medivir) and ITMN-191 (Intermune).
Otherprotease inhibitors in earlier stages of
development include MK7009 (Merck), BMS-790052
(Bristol Myers Squibb), VBY-376 (Virobay),
IDXSCA/IDXSCB (Idenix), BI12202 (Boehringer), VX-500
(Vertex), PHXl 766 Phenomix). Other targets for
anti-HCV therapy under investigation include
cyclophilin inhibitors which inhibit RNA binding to
NS5b, nitazoxanide, Celgosivir (Migenix), an inhibitor
of a-glucosidase- 1, caspase inhibitors, To11-like
receptor agonists and immuno stimulants such as
Zadaxin (SciClone). There is currently no preventive
treatment of Hepatitis C virus (HCV) and currently
approved 



therapies, which exist only against HCV, are limited.
Design and development of new pharmaceutical compounds
is essential. The present invention provides a
compound according to formula I , or a
pharmaceutically acceptable salt thereof, and the use
of such compounds for the treatment of a host infected
with HCV. Compounds of the present invention are
compounds of formula I : wherein A1 is phenylene or
pyridinylene; A2 is phenyl or pyridinyl either
optionally substituted with 1 to 3 groups
independently selected from the group consisting of
halogen, Ci_6 alkyl, Ci_6 haloalkyl, cyano and Ci_6
alkoxy; R1 is hydrogen, C M O alkyl, C3.7 cycloalkyl,
Cuo alkoxy or halogen; Y is NR2R3, C1.6 hydroxyalkyl,
Ci_6 acyl or heteroaryl selected from the group
consisting of pyrrolyl, pyrazolyl or isoxazolyl said
heteroaryl optionally substituted by one or two groups
selected from C1.3 alkyl, C1.3 haloalkyl, C1.3 alkoxy,
halogen or pyrrolidinyl wherein the nitrogen atom is
optionally substituted by Ci_6 acyl or Ci_6
alkylsulfonyl; either (i) R is (a) hydrogen, (b)Ci.io
alkyl,(c) Ci- Io alkyl substituted by one to four
groups selected independently in each occurrence from
hydroxy, NR7bR8b, C1.3 alkoxy, halogen or cyano; (d) R
n S(=O) m[C(R 5)2]i-6 wherein R 11 is Ci_6 alkyl or NR
7cR8c; (e) Ci-3 alkyl-S(=O) 2NH-[C(R 5)2] 1.6; (f)
R7bR8bNC(=O)-[C(R 5)2] 1.6; (g) C3.6 cycloalkyl
optionally substituted by -OH, C1.3 alkoxy or -NR
7bR8b; (h) heterocyclyl; (i) heterocyc IyI-C i. alkyl;
(j) heteroaryl-Ci_6 alkyl; (k) Ci_6 acyl optionally
substituted with Ci_6 alkylsulfonyl; (1) (CH 2)PCOX 3
wherein p is one to six and X3 is hydroxy, Ci_6 alkoxy
or NR7cR8c; wherein said heterocyclyl moiety is
oxetanyl, tetrahydrofuranyl, tetrahydropyranyl,
azetidinyl, pyrrolidinyl or piperidinyl,
oxazolidin-2-on-4- yl and said heteroaryl moiety is
pyridinyl or pyrimidinyl and said heterocyclyl or
heteroaryl groups are optionally substituted with
optionally substituted by -OH, Ci_3 alkoxy, Ci_3 alkyl
or -NR 7bR8b; R3 is hydrogen, C 0 alkyl, S(=O) 2R6,
S(=O) 2NR7aR8a, Ci_6 acyl or C(=O)NR 7aR8a; or, (ii)
R2 and R3 together are (CH 2)2X1(CH 2)2, (CH
2)3_4S(=O) 2, (CH 2)2.3NR 10S(=O) 2; R4 and R5 are
independently in each occurrence hydrogen, Ci_6 alkyl
or C3_7 cycloalkyl; R6 is C1.6 alkyl or C3-7
cycloalkyl; R7a and R8a are (i) independently
hydrogen, Ci_6 alkyl, Ci_6 hydroxyalkyl Ci_6 haloalkyl
or (ii) R7a and R8a together are (CH 2)2X1(CH 2)2;
R7b, R8b and R 10 are independently hydrogen, Ci-6
alkyl, Ci-6 acyl or Ci-6 alkylsulfonyl, R7c and R8c
are independently hydrogen or C1.3 alkyl; R9 is
hydrogen C1.3 acyl, C1.3 alkylsulfonyl or C1.3 alkyl;
R 10 is hydrogen or Ci-6 alkyl; X1 is -O-. -NR 9-,
-S(O) m-, (CH 2)n; X2 is NHR 5 or O;m and n are
independently in each occurrence an integer from 0 to
2; or, a pharmaceutically acceptable salts thereof.
The present invention also provides compositions
comprising compounds of the present invention
optionally including at least one pharmaceutically
acceptable carrier, excipient or diluent for the
treatment of HCV infection in the manufacture of a
medicament for the treatment or prophylaxis HCV in a
host. Combination therapy has proven useful for the
treatment of viral disease and new compounds
synergistic with other approved and investigational
HCV therapeutics and the present invention provides
for treatment of HCV with nucleosides as described
herein, or a pharmaceutically acceptable salt thereof,
one or more other effective antiviral agent(s) or
immunomodulators, optionally including at least one
pharmaceutically acceptable carrier, excipient or
diluent in combination with compounds according to
formula I . 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 herein
above" refers to the broadest definition for each
group as provided 



in the Summary of the Invention or the broadest claim.
In all other embodiments provided below, substituents
which can be present in each embodiment and which are
not explicitly defined retain the broadest 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 optionally
substituted moiety may incorporate a hydrogen or a
substituent. The phrase "optional bond" means that the
bond may or may not be present, and that the
description includes single, double, or triple bonds.
If a substituent is designated to be a "bond" or
"absent", the atoms linked to the substituents are
then directly connected.As used in this specification,
whether in a transitional phrase or in the body of the
claim, the terms "comprise(s)" and "comprising" are to
be interpreted as having an open-ended meaning. That
is, the terms are to be interpreted synonymously with
the phrases "having at least" or "including at least".
When used in the context of a process, the term
"comprising" means that the process includes at least
the recited steps, but may include additional steps.
When used in the context of a compound or composition,
the term "comprising" means that the compound or
composition includes at least the recited features or
components, but may also include additional features
or components. Technical and scientific terms used
herein have the meaning commonly understood by one of
skill in the art to which the present invention
pertains, unless otherwise defined. Reference is made
herein to various methodologies and materials known to
those of skill in the art. Standard reference works
setting forth the general principles of pharmacology
include Goodman and Gilman's The Pharmacological Basis
of Therapeutics, 10th Ed., McGraw Hill Companies Inc.,
New York (2001). Any suitable materials and/or methods
known to those of skill can be utilized in carrying
out the present invention. However, preferred
materials and methods are described. Materials,
reagents and the like to which reference are made in
the following description and examples are obtainable
from commercial sources, unless otherwise noted. As
used herein, unless specifically indicated otherwise,
the word "or" is used in the "inclusive" sense of
"and/or" and not the "exclusive" sense of "either/or".
As used herein, the recitation of a numerical range
for a variable is intended to convey that the
invention may be practiced with the variable equal to
any of the values within that range. Thus, for a
variable which is inherently discrete, the variable
can be equal to any integer value of the numerical
range, including the end-points of the range.
Similarly, for a variable which is inherently
continuous, the variable can be equal to any real
value of the numerical range, including the end-points
of the range. As an example, a variable which is
described as having values between 0 and 2, can be 0,
1 or 2 for variables which are inherently discrete,
and can be 0.0, 0.1, 0.01, 0.001, or any other real
value for variables which are inherently continuous.
It will be understood that the subject to which a
compound of the invention is administered need not
suffer from a specific traumatic state. Indeed, the
compounds of the invention may be administered
prophylactically, prior to any development of
symptoms. The term "therapeutic","therapeutically",
and permutations of these terms are used to encompass
therapeutic, palliative as well as prophylactic uses.
Hence, as used herein, by "treating or alleviating the
symptoms" is meant reducing, preventing, and/or
reversing the symptoms of the individual to which a
compound of the invention has been administered, as
compared to the symptoms of an individual receiving no
such administration. When any variable (e.g., R1, R4a,
Ar, X1 or Het) occurs more than one time in an
constituent or in any formula depicting and describing
compounds employed or claimed in the present
invention, its definition on each occurrence is
independent of its definition at every other
occurrence. Also, combinations of substituents and/or
variables are permissible only if such compounds
result in stable compounds. A "stable" compound is a
compound which can be prepared and isolated and whose
structure and properties remain or can be made to
remain essentially unchanged for a period of time
sufficient to allow the use of the compound for the
purposes described herein (e.g., therapeutic or
prophylactic administration to a subject). Unless
expressly stated to the contrary, all ranges cited
herein are inclusive. For example, a heterocyclic ring
described as containing " 1 to 4 heteroatoms" means
the ring can contain 1, 2, 3 or 4 heteroatoms. It is
also to be understood that any range cited herein
includes within its scope all of the subranges within
that range. Thus, for example, an aryl or a heteroaryl
described as optionally substituted with "from 1 to 5
substituents" is intended to include as aspects
thereof, any aryl optionally substituted with 1 to 4
substituents, 1 to 3 substituents, 1to 2 substituents,
2 to 5 substituents, 2 to 4 substituents, 2 to 3
substituents, 3 to 5 substituents, 3 to 4
substituents, 4 to 5 substituents, 1 substituent, 2
substituents, 3 substituents, 4 substituents, and 5
substituents. In one embodiment of the present
invention there is provided a compound according to
formula I 



wherein A1, A2, R1, R2, R3, R4, R5, R6 R7, R7a, R7b,
R7c, R8, R8a, R8b, R8c, R9, R10 , R11, X1, X2, Y, m
and n are as defined hereinabove. In another
embodiment of the present invention there is provided
a compound according to formula I wherein A1 is /
ara-phenylene or/?ara-pyridinylene, A2, R1, R2, R3,
R4, R5, R6' R7, R7a, R7b, R7c, R8, R8a, R8b, R8c, R9,
R10, R11, X1, X2, X3, Y, m, n and p are as defined
hereinabove. In another embodiment of the present
invention there is provided a compound according to
formula Iawherein R 1 is Ci_io alkyl, C3-7 cycloalkyl,
Ci_io alkoxy, Ci_6 haloalkyl or halogen; either (a) R
2 is hydrogen, Ci_io alkyl, Ci_6 haloalkyl, Ci_io
hydroxyalkyl or Ci_6 alkoxy-Ci_io alkyl; and, R 3 is
hydrogen, C O alkyl, SO2R 6, SO2NR 7R 8, Ci_6 acyl or
CONR 7R 8; or, (b) R 2 and R 3 together are (CH 2
X1(CH 2)2; R 4 is hydrogen, Ci_6 alkyl or C3_7
cycloalkyl; R 5 is phenyl optionally substituted with
1 to 3 groups independently selected from the group
consisting o f halogen, Ci_6 alkyl, Ci_6 haloalkyl,
Ci_6 alkoxy, cyano and C3-7 cycloalkyl; R 6 is Ci_6
alkyl, C3_7 cycloalkyl or Ci_6 haloalkyl; R 7 and R 8
are independently hydrogen, Ci_6 alkyl, Ci_6
heteroalkyl or (CH 2)2X1(CH 2)2; R 9 is hydrogen Ci_3
acyl, Ci_3 alkylsulfonyl or Ci_3 alkyl; X is NH or O;
X1 is -O-. -NR 9-, -S(O) 1n -, (CH 2)n or X1 is
absent; m and n independently are an integer from 0 to
2 ; or, pharmaceutically acceptable salts thereof. In
another embodiment o f the present invention there is
provided a compound according to formula I wherein Y
is NR 2R 3 and R 3 is S(=O) 2R 6 and R 6 is Ci_6
alkyl. In another embodiment o f the present invention
there is provided a compound according to formula I
wherein Y is NR 2R 3 and R 3 is S(=O) 2R 6 and R 6 is
C3_7 cycloalkyl. In another embodiment o f the present
invention there is provided a compound according to
formula I wherein Y is NR 2R 3, R 2 is R p S(=O) m
[C(R 5)2]i-6, R 3 is S(=O) 2R 6, R6 is Ci-6 alkyl and
R 11 is Ci-6 alkyl or NR 7NR 8c .In another embodiment
of the present invention there is provided a compound
according to formula I wherein Y is NR2R3, R2 is
R11S(=O) m[C(R 5)2]i-6, R3 is S(=O) 2R6, R6 is Ci-6
alkyl and R11 is NR7NR8c. In another embodiment of the
present invention there is provided a compound
according to formula I wherein Y is NR2R3, R2 is Rp
S(=O) m[C(R 5)2]i-6, R3 is S(=O) 2R6, R6 is Ci-6
alkyl, R11 is Ci_6 alkyl or NR7NR, A1 is phenylene and
A2 is phenyl. In another embodiment of the present
invention there is provided a compound according to
formula I wherein Y is NR2R3, R2 is R11S(=O) m[C(R
5)2]i-6, R3 is S(=O) 2R6, R6 is Ci-6 alkyl and R11 is
Ci-6 alkyl. In another embodiment of the present
invention there is provided a compound according to
formula I wherein Y is NR2R3, R2 is C1-10 alkyl
substituted by one to four groups selected
independently in each occurrence from hydroxy,
NR7bR8b, Ci_3 alkoxy, halogen or cyano, R3 is S(=O)
2R6 and R6 is Ci-6 alkyl. In another embodiment of the
present invention there is provided a compound
according to formula I wherein Y is NR2R3, R2 is C1-10
alkyl substituted by one to four groups selected
independently in each occurrence from hydroxy,
NR7bR8b, Ci_3 alkoxy, halogen or cyano, R3 is S(=O)
2R6, R6 is Ci_6 alkyl, A1 is phenylene and A2 is
phenyl. In another embodiment of the present invention
there is provided a compound according to formula I
wherein Y is NR2R3, R2 is C1-10 alkyl substituted a
hydroxy or a NR7bR8b moiety, R3 is S(=O) 2R6 and R6 is
Ci-6 alkyl. In another embodiment of the present
invention there is provided a compound according to
formula I wherein Y is NR2R3, R2 is C Oalkyl
substituted by a NR7bR8b moiety, R3 is S(=O) 2R6, R6
is Ci-6 alkyl and R7b is Ci-6 alkylsulfonyl or Ci-6
acyl. In another embodiment of the present invention
there is provided a compound according to formula I
wherein Y is NR2R3, R2 is heterocyclyl or
heterocyclyl-Ci_ 6 alkyl, R3 is S(=O) 2R6, R6 is Ci_6
alkyl and R7b is Ci_6 alkylsulfonyl or Ci_6 acyl. In
another embodiment of the present invention there is
provided a compound according to formula I wherein Y
is NR2R3, R2 is heterocyclyl or heterocyclyl-Ci_6
alkyl wherein theheterocycle is an optionally
substituted oxetanyl, tetrahydrofuranyl or
tetrahydropyranyl, R3 is S(=O) 2R6, R6 is Ci_6 alkyl
and R7b is Ci_6 alkylsulfonyl or Ci-6 acyl. In another
embodiment of the present invention there is provided
a compound according to formula I wherein Y is NR2R3,
R2 is heterocyclyl or heterocyclyl-Ci_6 alkyl wherein
the heterocycle is an optionally substituted
azetidinyl, pyrrolidinyl or piperidinyl and the
heterocyclic nitrogen is optionally substituted by
Ci_6 acyl or Ci_6 alkylsulfonyl, R3 is S(=O)2R 6, 



R6 is Ci-6 alkyl and R7b is Ci-6 alkylsulfonyl or Ci-6
acyl. In another embodiment of the present invention
there is provided a compound according to formula I
wherein Y is NR2R3 and A1 is meto-phenylene. In
another embodiment of the present invention there is
provided a compound according to formula I wherein Y
is NR2R3 and A2 is optionally substituted 2-pyridinyl
or 3-pyridinyl. In another embodiment of the present
invention there is provided a compound according to
formula I wherein Y is NR2R3 and A1 is pyridinylene.
In another embodiment of the present invention there
is provided a compound according to formula I select
from the group consisting of 1-1 to 1-127 and 1-128 in
TABLE 1 of the specification. In another embodiment of
the present invention there is provided the use of a
compound according to formula I wherein A1, A2, R1,
R2, R3, R4, R5, R6' R7, R7a, R7b, R7c, R8, R8a, R8b,
R8c, R9, R10, R11, X1, X2, X3, Y, m, n and p are as
defined hereinabove or compounds of formula Ia as
defined above as antiviral agent for the treatment of
a disease caused by the Hepatitis C Virus (HCV) virus.
In another embodiment of the present invention there
is provided the use of a compound according to formula
I wherein A1, A2, R1, R2, R3, R4, R5, R6' R7, R7a,
R7b, R7c, R8, R8a, R8b, R8c, R9, R10, R11, X1, X2, X3,
Y, m, n and p are as defined hereinabove or compounds
of formula Ia as defined above in combination with at
least one immune system modulator and/or at least one
antiviral agent that inhibits replication of HCV as
antiviral agent for the treatment of a disease caused
by the Hepatitis C Virus (HCV) virus.In another
embodiment of the present invention there is provided
the use of a compound according to formula I wherein
A1, A2, R1, R2, R3, R4, R5, R6' R7, R7a, R7b, R7c, R8,
R8a, R8b, R8c, R9, R10, R11, X1, X2, X3, Y, m, n and p
are as defined hereinabove or compounds of formula Ia
as defined above in combination with at least one
immune system modulator selected from the group
consisting of an interferon, inter leukin, tumor
necrosis factor or colony stimulating factor as
antiviral agent ifor the treatment of a disease caused
by the Hepatitis C Virus (HCV) virus. In another
embodiment of the present invention there is provided
the use of a compound according to formula I wherein
A1, A2, R1, R2, R3, R4, R5, R6' R7, R7a, R7b, R7c, R8,
R8a, R8b, R8c, R9, R10, R11, X1, X2, X3, Y, m, n and p
are as defined hereinabove or compounds of formula Ia
as defined above in combination with at least one
immune system modulator selected from the group
consisting of an interferon, or a chemically
derivatized interferon as antiviral agents for the
treatment of a disease caused by the Hepatitis C Virus
(HCV) virus. In another embodiment of the present
invention there is provided the use of a compound
according to formula I wherein A1, A2, R1, R2, R3, R4,
R5, R6' R7, R7a, R7b, R7c, R8, R8a, R8b, R8c, R9, R10,
R11, X1, X2, X3, Y, m, n and p are as defined
hereinabove or compounds of formula Ia as defined
above in combination with at least one antiviral agent
selected from the group consisting of a HCV protease
inhibitor, another HCV polymerase inhibitor, a HCV
helicase inhibitor, a HCV primase inhibitor and a HCV
fusion inhibitor as antiviral agent for the treatment
of a disease caused by the Hepatitis C Virus (HCV)
virus. In another embodiment of the present invention
there is provided the use of a compound according to
formula I wherein A1, A2, R1, R2, R3, R4, R5, R6' R7,
R7a, R7b, R7c, R8, R8a, R8b, R8c, R9, R10, R11, X1,
X2, X3, Y, m, n and p are as defined or compounds of
formula Ia as defined above for inhibiting replication
of HCV virus in a cell comprising treating the cell.
In another embodiment of the present invention there
is provided a method for treating a disease caused by
the Hepatitis C Virus (HCV) virus comprising
administering to a patient in need thereof, a
therapeutically effective quantity of a compound
according to formula I wherein A1, A2, R1, R2, R3, R4,
R5, R6 R7, R7a, R7b, R7c, R8, R8a, R8b, R8c, R9, R10 ,
R11, X1, X2, X3, Y, m, n and p are as defined
hereinabove. In another embodiment of the present
invention there is provided a method for treating a
disease caused by the Hepatitis C Virus (HCV) virus
comprising co-administering to a patient in
needthereof, a therapeutically effective quantity of a
compound according to formula I wherein A1, A2, R1,
R2, R3, R4, R5, R6 R7, R7a, R7b, R7c, R8, R8a, R8b,
R8c, R9, R10 , R11, X1, X2, X3, Y, m, n and p are as
defined hereinabove along with at least one immune
system modulator and/or at least one antiviral agent
that inhibits replication of HCV. In another
embodiment of the present invention there is provided
a method for treating a disease caused by the
Hepatitis C Virus (HCV) virus comprising
co-administering to a patient in need thereof, a
therapeutically effective quantity of a compound
according to formula I wherein A1, A2, R1, R2, R3, R4,
R5, R6 R7, R7a, R7b, R7c, R8, R8a, R8b, R8c, R9, R10 ,
R11, X1, X2, X3, Y, m, n and p are as defined
hereinabove along with at least one immune system
modulator selected from the group consisting of an
interferon, interleukin, tumor necrosis factor or
colony stimulating factor. In another embodiment of
the present invention there is provided a method for
treating a disease 



caused by the Hepatitis C Virus (HCV) virus comprising
co-administering to a patient in need thereof, a
therapeutically effective quantity of a compound
according to formula I wherein A1, A2, R1, R2, R3, R4,
R5, R6 R7, R7a, R7b, R7c, R8, R8a, R8b, R8c, R9, R10 ,
R11, X1, X2, X3, Y, m, n and p are as defined
hereinabove along with at least one immune system
modulator selected from the group consisting of an
interferon, or a chemically derivatized interferon. In
another embodiment of the present invention there is
provided a method for treating a disease caused by the
Hepatitis C Virus (HCV) virus comprising
co-administering to a patient in need thereof, a
therapeutically effective quantity of a compound
according to formula I wherein A1, A2, R1, R2, R3, R4,
R5, R6 R7, R7a, R7b, R7c, R8, R8a, R8b, R8c, R9, R10 ,
R11, X1, X2, X3, Y, m, n and p are as defined
hereinabove along with at least one antiviral agent
selected from the group consisting of a HCV protease
inhibitor, another HCV polymerase inhibitor, a HCV
helicase inhibitor, a HCV primase inhibitor and a HCV
fusion inhibitor. In another embodiment of the present
invention there is provided a method for inhibiting
replication of HCV virus in a cell comprising treating
the cell comprising administering a therapeutically
effective quantity of a compound according to formula
I wherein A1, A2, R1, R2, R3, R4, R5, R6 R7, R7a, R7b,
R7c, R8, R8a, R8b, R8c, R9, R10, R11, X1, X2, X3, Y,
m, n and p are as defined.In another embodiment of the
present invention there is provided a pharmaceutical
composition according to formula I wherein A1, A2, R1,
R2, R3, R4, R5, R6' R7, R7a, R7b, R7c, R8, R8a, R8b,
R8c, R9, R10, R11, X1, X2, X3, Y, m, n and p are as
defined hereinabove or compounds of formula Ia as
defined above admixed with at least one
pharmaceutically acceptable carrier, diluent or
excipient. 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 1 to 6 carbon
atoms. "Ci_io alkyl" 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, -butyl,
/-butyl, /-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 selected from
the other specifically named group. Thus, for example,
"phenylalkyl" denotes the radical R'R"-, wherein R' is
a phenyl radical, and R" is an alkylene radical as
defined herein with the understanding that the
attachment point of the phenylalkyl moiety will be on
the alkylene radical. Examples of arylalkyl radicals
include, but are not limited to, benzyl, phenylethyl,
and 3-phenylpropyl. The terms "arylalkyl" or "aralkyl"
are interpreted similarly except R is an aryl radical.
The terms "(het)arylalkyl" or "(het)aralkyl" are
interpreted similarly except R is optionally an aryl
or a heteroaryl radical. The term "alkylene" as used
herein denotes a divalent saturated linear hydrocarbon
radical of 1 to 10 carbon atoms (e.g., (CH2)n)or a
branched saturated divalent hydrocarbon radical of 2
to 10 carbon atoms (e.g., -CHMe- or -CH CH(Z-Pr)CH -),
unless otherwise indicated. Except in the case of
methylene, the open valences of an alkylene group are
not attached to the same atom. Examples of alkylene
radicals include, but are not limited to, methylene,
ethylene, propylene, 2- methyl-propylene,
1,1-dimethyl-ethylene, butylene, 2-ethylbutylene. The
term "halo alkyl" 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, difluoromethyl,
trifluoromethyl, trichloromethyl, tribromomethyl,
triiodomethyl, 1-fluoro ethyl, 1-chloroethyl,
1-bromoethyl, 1-iodoethyl, 2-fluoroethyl,
2-chloroethyl, 2-bromoethyl, 2-iodoethyl, 2,2-
dichloro ethyl, 3-bromopropyl or 2,2,2-trifluoroethyl.
The term "alkoxy" as used herein means an -O-alkyl
group, wherein alkyl is as defined above such as
methoxy, ethoxy, n-propyloxy, z-propyloxy, n-butyloxy,
z-butyloxy, -butyloxy, pentyloxy, hexyloxy, including
their isomers. "Lower alkoxy" as used herein denotes
an alkoxy group with a "lower alkyl" group as
previously defined. "Ci_io alkoxy" as used herein
refers to an-O-alkyl wherein alkyl is Ci_io. The term
"cycloalkyl" as used herein denotes a saturated
carbocyclic ring containing 3 to 8 carbon atoms, i.e.
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl or cyclooctyl. "C3_7 cycloalkyl" as used
herein refers to a cycloalkyl composed of 3 to 7
carbons in the carbocyclic ring. The terms "amino",
"alkylamino" and "dialkylamino" as used herein refer
to -NH , -NHR and - NR respectively and R is alkyl as
defined above. The two alkyl groups attached to a
nitrogen in a dialkyl moiety can be the same or
different. The terms "aminoalkyl", "alkylaminoalkyl"
and "dialkylaminoalkyl" as used herein refer to
NH2(alkylene)-, RHN(alkylene)-, and R2N(alkylene)-
respectively wherein R is alkyl, and both alkylene and
alkyl are as defined herein. "Ci_io 



alkylamino" as used herein refers to an aminoalkyl
wherein alkyl is Ci_io. Ci_io alkyl-amino-C 2_6 alkyl"
as used herein refers to a Ci_io alkylamino(alkylene)
2_6 wherein alkyl is Ci_io and the alkylene is (CH
2)2_6. When the alkylene group contains three or more
carbon atoms, the alkylene can be linear, e.g. -(CH
2)4- or branched, e.g., -(CMe 2CH2)-. The term
"phenylamino" as used herein refers to -NHPh wherein
Ph represents an optionally substituted phenyl group.
The terms "hydroxyalkyl" and "alkoxyalkyl" as used
herein denotes alkyl radical as herein defined wherein
one to three hydrogen atoms on different carbon atoms
is/are replaced by hydroxyl or alkoxy groups
respectively. A Ci_3 alkoxy-Ci_6 alkyl moiety refers
to a Ci_6 alkyl substituent in which 1 to 3 hydrogen
atoms are replaced by a Ci_3 alkoxy and the point of
attachment of the alkoxy is the oxygen atom. 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
herein denotes a group of formula C(=O)R wherein R is
alkyl as defined herein. The term Ci_6 acyl refers to
a group - C(=O)R contain 1 to 6 carbon atoms. The Ci
acyl group is the formyl group wherein R = H anda C
acyl group refers to hexanoyl when the alkyl chain is
unbranched. 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. The terms
"alkylsulfonyl" and "arylsulfonyl" as used 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 benzene ring
with two open valences. A phenylene moiety has three
possible regioisomers, ortho-, -meta-
or/?ara-phenylene. The term "pyridinylene" as used
herein refers to a pyridine ring with two open
valences. A pyridinylene moiety has six regioisomers.
ara-pyridinylene refers to a 2,5-disubstituted
pyridine and metaphenylene refers to a 2,4-, 2,6- or
3,5-disubstituted pyridine. The term "heteroaryl" or
"heteroaromatic" as used herein means a monocyclic
aromatic ring of 4 to 6 atoms 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
a carbon atom. 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, but are 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, alkylsulfmyl,
alkylsulfonyl, halogen, amino, alkylamino,
dialkylamino, aminoalkyl, alkylaminoalkyl, and
dialkylaminoalkyl, nitro, alkoxycarbonyl and
carbamoyl, alkylcarbamoyl, dialkylcarbamoyl,
arylcarbamoyl, alkylcarbonylamino and
arylcarbonylamino. The term (hetero)aryl as used
herein refers to an aromatic ring which is either an
aryl or a heteroaryl ring as defined herein. The term
"heteroarylalkyl" (or "heteroaralkyl") means the
radical of the formula R'R", 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 of the heteroaryl radical will be on the
alkylene radical. Examples of heteroarylalkyl 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,0 or S(=0)o-2) with the
remaining ring atoms being carbon, with the
understanding that the attachment point of the
heteroaryl radical will be on a carbon atom. The
heterocyclyl moiety 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, alkylamino
carbonyl, arylaminocarbonyl, alkylcarbonylamino,
arylcarbonylamino, unless otherwise indicated.
Examples of heterocyclic radicals include, but are not
limited to, azetidinyl, pyrrolidinyl,
hexahydroazepinyl, oxetanyl, tetrahydrofuranyl,
tetrahydrothiophenyl, oxazolidinyl, thiazolidinyl,
isoxazolidinyl, morpholinyl, piperazinyl, piperidinyl,
tetrahydropyranyl, thiomorpholinyl, quinuclidinyl and
imidazolinyl. The terms "oxetane" (oxetanyl),
"tetrahydrofuran" (tetrahydrofuranyl) and
"tetrahydropyran" (tetrahydropyranyl") refer to a
four, five and six-membered non-fused heterocyclic
ring respectively, each containing one oxygen atom
"azetidine" ("azetidinyl") "pyrrole" ("pyrrolidinyl"),
"piperidine" ("piperidinyl"), "azepine" ("azepinyl")
The terms "furan" ("furyl"), "pyrrole" ("pyrrolyl")
and "thiophene" ("thienyl) refer to five membered
heteroaryl rings with 



one oxygen, nitrogen and sulfur respectively. The term
"pyridine" ("pyridinyl) refers to a sixmembered hetero
aromatic ring with one nitrogen atom. The terms
"pyrimidine" (pyrimidinyl), "pyrazine" ("pyrazinyl")
and "pyridazine" ("pyridazinyl") refer to a
six-membered nonfused hetero aromatic ring with two
nitrogen atoms disposed in a 1,3, a 1,4 and a 1,2
relationship respectively. The respective radical
names are in parentheses. The term "heterocycloalkyl"
( or "heterocyclylalkyl") denotes the radical of the
formula R'R", wherein R' is a heterocyclic radical as
defined herein, and R" is an alkylene radical as
defined herein and the attachment point of the
heterocycloalkyl radical will be on the alkylene
radical. Examples of heterocycloalkyl radicals
include, but are not limited to, 1-oxetanylmethyl, 2-
piperidinylmethyl, and the like. 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
bondedhydrogen 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- -C(-OH)=CH), amide/imidic acid
(-C(=O)-NH- -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. The term
"combination" as used herein in reference in
administering a plurality of drugs in a therapeutic
regimen by concurrent or sequential administration of
the drugs at the same time or at different times. The
term "chemically-derivatized interferon" as used
herein refers to an interferon molecule covalently
linked to a polymer which alters the physical and/or
pharmacokinetic properties of the interferon. A
non-limiting list of such polymers include
polyalkylene oxide homopolymers such as polyethylene
glycol (PEG) or polypropylene glycol (PPG),
polyoxyethylenated polyols, copolymers thereof and
block copolymers thereof, provided that the water
solubility of the block copolymers is maintained. One
skilled in the art will be aware of numerous
approaches to linking the polymer and interferon (for
example, see A. Kozlowski and J . M. Harris J.
Control. Release 2001 72(l-3):217-24). A non-limiting
list of chemically derivatized IFNa contemplated in
the present patent includes PEG interferon-a-2a
(PEGASYS(r)) and PEG interferon-a-2b (PEGINTRON(r)).
Commonly used abbreviations include: acetyl (Ac),
aqueous (aq.), atmospheres (Atm), tertbutoxycarbonyl
(Boc), pyrocarbonate or boc anhydride (BOC O), benzyl
(Bn), butyl (Bu), Chemical Abstracts Registration
Number (CASRN), benzyloxycarbonyl (CBZ or Z),
l,5-diazabicyclo[4.3.0]non-5-ene (DBN),
l,8-diazabicyclo[5.4.0]undec-7-ene (DBU), N,N'-
dicyclohexylcarbodiimide (DCC), 1,2-dichloroethane
(DCE), dichloromethane (DCM), diethyl azodicarboxylate
(DEAD), di- o-propylazodicarboxylate (DIAD), di-
o-butylaluminumhydride (DIBAL or DIBAL-H), di-
o-propylethylamine (DIPEA), N,N-dimethyl acetamide
(DMA), AN, N-dimethylaminopyridine (DMAP),
N,N-dimethylformamide (DMF), dimethyl sulfoxide
(DMSO), l-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDCI), ethyl (Et),ethyl acetate
(EtOAc), ethanol (EtOH),
2-ethoxy-2H-quinoline-l-carboxylic acid ethyl ester
(EEDQ), diethyl ether (Et2O),
O-(7-azabenzotriazole-l-yl)-N,
N,N'N'-tetramethyluronium hexafluorophosphate acetic
acid (HATU), acetic acid (HOAc),
1-N-hydroxybenzotriazole (HOBt), high pressure liquid
chromatography (HPLC), o-propanol (IPA), methanol
(MeOH), melting point (mp), MeSO - (mesyl or Ms),
methyl (Me), acetonitrile (MeCN), mchloroperbenzoic
acid (MCPBA), mass spectrum (ms), methyl tert-butyl
ether (MTBE), Nmethylmorpholine (NMM),
N-methylpyrrolidone (NMP), phenyl (Ph), propyl (Pr),
o-propyl (i- Pr), pounds per square inch (psi),
pyridine (pyr), room temperature (rt or RT), satd.
(saturated), tert-butyldimethylsilyl or t-BuMe2Si
(TBDMS), triethylamine (TEA or Et3N), triflate or
CF3SO2- (Tf), trifluoroacetic acid (TFA),
O-benzotriazol-l-yl-N,N,N',N'-tetramethyluronium
tetrafluoroborate (TBTU), thin layer chromatography
(TLC), tetrahydrofuran (THF), trimethylsilyl or Me Si
(TMS), p-toluenesulfonic acid monohydrate (TsOH or
pTsOH), 4-Me- C H SO2- or tosyl (Ts),
N-urethane-N-carboxyanhydride (UNCA),. Conventional
nomenclature including the prefixes normal (n), iso
(/-), secondary (sec-), tertiary (tert-) and neo- have
their customary meaning when used with an alkyl
moiety. (J. Rigaudy and D. P. Klesney, Nomenclature in
Organic Chemistry, IUPAC 1979 Pergamon Press,
Oxford.). Compounds of the present invention can be
made by a variety of methods depicted in the
illustrative synthetic reaction schemes shown and
described below. The starting materials and reagents
used in preparing these compounds generally are either
available from commercial suppliers, such as Aldrich
Chemical Co., or are prepared by methods known to
those skilled in 



the art following procedures set forth in references
such as Fieser and Fieser's Reagents for Organic
Synthesis; Wiley & Sons: New York, Volumes 1-21; R. C.
LaRock, Comprehensive Organic Transformations, 2nd
edition Wiley-VCH, New York 1999; Comprehensive
Organic Synthesis, B. Trost and I . Fleming (Eds.)
vol. 1-9 Pergamon, Oxford, 1991; Comprehensive
Heterocyclic Chemistry, A. R. Katritzky and C. W. Rees
(Eds) Pergamon, Oxford 1984, vol. 1-9; Comprehensive
Heterocyclic Chemistry II, A. R. Katritzky and C. W.
Rees (Eds) Pergamon, Oxford 1996, vol. 1-1 1; and
Organic Reactions, Wiley & Sons: New York, 1991,
Volumes 1-40. The following synthetic reaction schemes
are merely illustrative of some methods by which the
compounds of the present invention can be synthesized,
and various modifications to these synthetic reaction
schemes can be made and will be suggested to one
skilled in the art having referred to the disclosure
contained in this Application.The starting materials
and the intermediates of the synthetic reaction
schemes can be isolated and purified if desired using
conventional techniques, including but not limited to,
filtration, distillation, crystallization,
chromatography, and the like. Such materials can be
characterized using conventional means, including
physical constants and spectral data. Unless specified
to the contrary, the reactions described herein
preferably are conducted under an inert atmosphere at
atmospheric pressure at a reaction temperature range
of from about -78 0C to about 150 0C, more preferably
from about 0 C to about 125 C, and most preferably and
conveniently at about room (or ambient) temperature,
e.g., about 20 C. Some compounds in following schemes
are depicted as a Markush structure with generalized
substituents; however, one skilled in the art will
immediately appreciate that the nature of the R groups
as defined in the claims can varied as defined in the
appended claims to afford the various compounds
contemplated in this invention. Moreover, the reaction
conditions are exemplary and alternative conditions
can be identified without undue experimentation. The
reaction sequences in the following examples are not
meant to limit the scope of the invention as set forth
in the claims. 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 Examples of representative
compounds encompassed by the present invention and
within the scope of the invention are provided in the
following Table. These examples and 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.ELEVATOR
SYSTEM The present invention relates to elevator
systems. In par ticular, the invention relates to a
method and system for allocating destination calls in
an elevator system compris ing both single-deck and
multi-deck elevators. Tall buildings typically contain
numerous elevators, escala tors and other
corresponding conveying means for transporting people
from one floor to another in the building. When a
passenger inputs a call for an elevator, the group
control function of the elevator system allocates an
elevator to serve the passenger according to the
situation prevailing in the elevator system and on the
basis of given optimization criteria. In a
conventional elevator system, call entry is arranged
by providing each floor of the building with up/down
buttons, by means of which the passenger indicates the
desired traveling direction and, further, after the
ele vator has arrived at the floor where the passenger
is located, the passenger indicates the desired
destination floor by means of floor selection buttons
provided in the elevator car. However, the
above-described call entry method is im practical and
inefficient in tall buildings, which is why call entry
in the elevator systems in such buildings is
increasingly implemented using a so-called destination
call system, wherein each passenger gives his/her
individual des tination data already at the starting
floor, e.g. in the elevator lobby before boarding an
elevator car. A destin 



ation call is input via a specific destination call
terminal using either buttons and/or electrically
readable identifi ers, such as e.g. RFID identifiers.
As the starting and fi nal points of the route to be
traveled by each passenger are identified in
connection with the destination call and are therefore
available to the group control, the group control
system is able to determine the passenger's route
accurately and optimally as compared to the
traditional call entry sy s tem.Allocation of calls
entered by passengers aims at estimating different
route alternatives for the passengers and assign ing
the calls to be served by the elevators so as to opti
mize one of the indicators describing the elevator
system or a combination of such indicators.
Traditionally, the most commonly used indicators
relate to passenger service times, but it is also
possible to use optimization criteria relat ing to
energy or some other corresponding property of the
elevator system. To compare different route
alternatives, a so-called cost function is generally
used, minimization of whose value (total cost) for
different route alternatives indicates optimal
allocation. Allocation can also be so im plemented
that in different traffic situations the cost function
best suited for the particular situation is applied.
The purpose of this is to allow the system to adapt to
the prevailing traffic situation, e.g. an up-peak
traffic situation in the building. A relevant
description of the technique in question is found e.g.
in patent specification FI972937, which discloses an
elevator group control method whereby the control of
the elevators is optimized on the ba sis of the
traffic situation, i.e. the prevailing traffic type
and traffic intensity, by identifying the prevailing
traffic situation and controlling the elevator group
on the basis of optimization criteria corresponding to
the aforesaid traffic situation. To identify the
prevailing traffic situation, statistical data is
collected on the operation of the elevator system
according to different times of the day and different
days of the week, and a forecast on the future state
of the elevator system at each instant of time is
produced on the basis of the statistical data
collected. The solution in question is termed 'traffic
forecaster'. To improve the efficiency o f elevator
systems and to avoid congestion, especially in tall
buildings, the elevators may be implemented as
multi-deck elevators. In multi-deck eleva tors, two or
more elevator cars are arranged in the same frame
structure, which moves in the elevator shaft as driven
by the drive machine, so that the elevator serves
severalfloors simultaneously when it stops. To ensure
efficient op eration of multi-deck elevators, the
entrance lobby of the building is often divided into
two or more waiting lobbies, which are interconnected
e.g. by escalators. In this case, the destination call
devices can be disposed either in the waiting lobbies
in the immediate vicinity of the elevators, or in a
centralized manner in the entrance lobby, from where
passengers are guided via escalators into the waiting
lobby according to the allocated route and further to
the elevator serving the passenger. As mentioned
above, multi-deck elevators are able to serve even
large numbers of passengers effectively, e.g. during
up-peak conditions as people are arriving at their
jobs in the mornings and the main direction of traffic
is from the entrance lobby to upper floors in the
building. However, it has been established that, in
certain traffic situations, e.g. at lunch time, where
the direction of traffic flow is 



from the entrance lobby to the upper floors of the
building or vice versa and at the same time
inter-floor traffic oc curs within the building, the
transport capacity of multideck elevators may be
reduced significantly when both peak traffic and
inter-floor traffic have to be served by multideck
elevators. The problem may be aggravated in
destination control systems, where an elevator is
immediately allocated to serve a passenger having
entered a call (and the passen ger is given
corresponding information) . In this case, the group
control has no chance to subsequently change the ele
vator serving the call and is therefore unable to
optimize the selected elevator routes, whereas such
possibilities are available in elevator systems using
the traditional up/down call entry method. Allocation
performed immediately on the basis of a call may thus
be unfavorable when new calls are to be allocated
after a previously entered call, leading to
underutilization of the capacity of the elevator
system.The use of multi-deck elevators also involves
certain addi tional drawbacks. The multi-deck elevator
is ill adapted for certain special applications, such
as e.g. for use as a fire-fighting elevator, because
in this application it may be required that, to
provide the service capacity prescribed by elevator
regulations, extra floor space be provided at the
upper or lower end of the elevator shaft. Besides,
multi-deck elevators are more complex in respect of
both me chanical construction and control system as
compared to single- deck elevators. The structural
complexity of multi-deck elevators may also be
increased as a result of variation in the floor
heights of the building, because in such cases the
multi-deck elevator has to be provided with a
mechanism that allows the mutual distance between the
elevator decks to be varied according to the floor
height so as to permit simul taneous service to the
floors in question. On the whole, the use of
multi-deck elevators increases the acquisition and
maintenance costs of elevator systems, and therefore
multideck elevator systems are expensive. A possible
approach to solve some of the above-described problems
is to implement the elevator system using both
single-deck elevators and multi-deck elevators in the
same elevator system. Japanese application publication
JP11130349, among others, discloses an elevator group
comprising both single-deck elevators and double-deck
elevators. This solution is based on a zoning
arrangement in which the single-deck elevators and
doubledeck elevators serve different zones in peak
traffic situa tions . OBJECT OF THE INVENTION The
object of the present invention is to overcome or at
least alleviate the above-described drawbacks
encountered in prior-art solutions. A further object
of the invention is to accomplish one or more the
following objectives: to improve the transport
capacity of an elevator system in different traffic
conditions and extraordinary situations,to reduce
congestion in waiting lobbies, to simplify the
elevator system, to improve traveling comfort by
allocating different elevator types on different
optimization criteria, to take passengers' special
needs into account in call allocation. DESCRIPTION OF
THE INVENTION The method of the invention is
characterized by what is disclosed in the
characterizing part of claim 1 . The system of the
invention is characterized by what is disclosed in the



characterizing part of claim 12 . Other embodiments of
the invention are characterized by what is disclosed
in the other claims. Inventive embodiments are also
presented in the description part and drawings of the
present applica tion. The inventive content disclosed
in the application can also be defined in other ways
than is done in the claims be low. The inventive
content may also consist of several sepa rate
inventions, especially if the invention is considered
in the light of explicit or implicit sub-tasks or with
re spect to advantages or sets of advantages achieved.
In this case, some of the attributes contained in the
claims below may be superfluous from the point of view
of separate inven tive concepts. Within the framework
of the basic inventive concept, features of different
embodiments of the invention can be applied in
conjunction with other embodiments. Below, the
meanings of certain terms used in the present ap
plication are defined: - multi-deck elevator: This
term refers to an elevator having two or more elevator
cars mounted in a common frame structure, which is
moved in an elevator shaft by an elevator drive
machine. A multi-deck elevator serves two or more
waiting lobbies simultaneously when stopping at
floors. A multi-deck elevator having two elevator cars
in the same frame structure is called doubledeck
elevator. traffic situation: Defines the traffic type
and traffic intensity prevailing in the elevator
system, e.g. "light mixed traffic". Traffic type
indicates the di rection of passenger flows generally
prevailing in the elevator system, e.g. upward traffic
(from the entrance lobby to other floors of the
building) , downward traf fic (from other floors of
the building to the entrance lobby), internal traffic
(inter-floor traffic with no passengers entering or
leaving the building) , two-way traffic (simultaneous
upward and downward traffic) , mixed traffic
(combination of different traffic types) . Traffic
intensity indicates the intensity of the traffie
prevailing in the elevator system in relation to the
maximum transport capacity of the elevator system,
e.g. light traffic, normal traffic, heavy traffic. Be
sides those mentioned above, many other
classifications of traffic type and traffic intensity
are possible. elevator type: This term refers either
to a single-deck elevator or a multi-deck elevator.
destination-call traffic type: This term refers to the
traffic type indicated by the starting floor and desti
nation floor of a destination call, such as e.g.
upward call (a call from the entrance lobby to other
floors in the building) , downward call (a call from
other floors of the building to the entrance lobby) ,
internal traf fic call (a call between internal floors
in the build ing) , call to even floors (from an even
floor to another even floor), call to odd floors (from
an odd floor to another odd floor), and so on.
odd/even principle: This term refers to a principle in
the control of a double-deck elevator whereby one of
the decks of the elevator is only used to serve even
floors while the other deck is only used to serve odd
floors. The division into odd and even floors depends
on the floor numbering of the building and is
therefore a factor determining whether the lower deck
of a double-deck elevator is only used to serve even
floors or odd floors and, similarly, whether the upper
car is 



only used to serve odd floors or even floors. car
adjustment delay: This term refers to the time
required for adjusting the spacing between the decks
of multi-deck elevators to a desired inter-car
distance. In cases where the floor heights of the
building vary, the spacing between the decks of
multi-deck elevators has to be adjusted, and the
amount of time (car adjustment delay) required for
this purpose depends on the magnitude of the
difference between the floor heights of the departure
floors and destination floors along the route of the
elevator. The present invention discloses a method for
allocating des tination calls in an elevator system
comprising one or more single-deck elevators and one
or more multi-deck elevators, in which method the
passenger enters a destination call via a destination
call device. According to the invention, the method
comprises the steps of: receiving the destination call
entered by the passenger; selecting the elevator type
to serve the destination call on the basis of a
criterion for elevator type selection; allocating the
destination call to an elevator consistent with the
selected elevator type; and informing the passenger as
to the elevator allocated for him/her . The present
invention also discloses a system for the allo cation
of destination calls in an elevator system which
comprises one or more single-deck elevators and one or
more multi-deck elevators and destination call devices
for re ceiving destination calls entered by the
passenger. Accord ing to the invention, the system
comprises means arranged to determine, on the basis of
an elevator type selection criterion, the elevator
type to serve the destination call en tered by the
passenger, as well as means arranged to allo cate the
aforesaid destination call to an elevator consistent
with the selected elevator type, and means for inform
ing the passenger as to the elevator allocated for
him/her. In an embodiment of the invention, the
elevator type selection criterion used consists of one
or more classification rules, said classification rule
determining the elevator type on the basis of
predetermined regular floors; on the basis of the
traffic type of the destination call received; on the
basis of auxiliary data attached to the destina tion
call received, wherein the auxiliary data indi cates
special transport and/or group size of the call; on
the basis of floor-specific traffic intensities; or -
on the basis of the degree of loading of the elevators
in the elevator system. This embodiment allows the
elevator type selection criterion to be optimized
specifically for each building and elevator system so
as to accomplish desired service objectives. In the
elevator system, it is possible e.g. to determine regu
lar floors that are always served by single-deck
elevators or multi-deck elevators, internal traffic in
the building can be served by single-deck elevators,
and so on. In an embodiment of the invention, the car
adjustment delay of multi-deck elevators is taken into
account in the selec tion of the elevator type to
serve the call. In this embodi ment, those multi-deck
elevators in which the time for adjustment of the
inter-car distance is too long for the ad justment
operation to be carried out during the time it takes
the elevator to travel to the starting floor of the 



call or from the starting floor to the destination
floor of the call can be excluded from among the
prospective elevators to serve the call. This
embodiment makes it possible to improve the transport
capacity of the elevator system and the traveling
comfort it provides.In an embodiment of the invention,
the classification rules and/or the threshold values
of the classification rules for the elevator type
selection criterion are selected on the basis of the
traffic situation and/or an exceptional situa tion
prevailing in the elevator system. This embodiment
makes it possible to dynamically change the selection
crite rion according to the traffic situation
prevailing in the elevator system and thus to optimize
the transport capacity and/or some other desired
property of the elevator system so as to optimally
match the prevailing traffic situation. This
embodiment allows the behavior of the elevator system
to be optimized even in exceptional situations, e.g.
when one or more elevators in the elevator system
is/are inoperative or when the building is being
evacuated e.g. due to a fire de tected in the
building. In another embodiment of the invention,
different op timiza tion criteria are used in the
allocation of passengers' destination calls to
different elevator types. In this embodi ment,
enhanced optimization of the overall operation of the
elevator system and of the traveling comfort provided
by it can be accomplished e.g. by emphasizing a short
traveling time for multi-deck elevators and a short
waiting time for single-deck elevators when
single-deck elevators are used to serve internal
traffic in the building. In an embodiment of the
invention, statistics are collected about passenger
events in the elevator system, which statistical data
is utilized in the determination of the traffic
situation prevailing in the elevator system and/or in
the determination of floor-specific traffic
intensities in the elevator system. This embodiment
makes it possible to pro duce more accurate estimates
of the traffic situation prevailing in the elevator
system at different times, and in general of the flow
of traffic in the building.In an embodiment of the
invention, one or more single-deck elevators are used
as fire-fighting elevators. This embodi ment makes it
unnecessary to provide in the elevator system extra
headroom for a fire- fighting elevator at the upper or
lower end of the elevator shaft as is required in the
case of multi-deck elevators. Besides the
above-described advantages, the present inven tion
also provides many other advantages as compared to
prior-art solutions. By applying the invention, the
elevator system can be simplified by implementing some
of the eleva tors as single-deck elevators, while at
the same time the transport capacity of the elevator
system in different traf fic situations can be
improved. The invention makes it possible to
advantageously avoid the utilization of the capac ity
of multi-deck elevators in congested conditions to
serve low-intensity traffic even if such utilization
might seem to be an efficient expedient on the basis
of traditional allo cation methods. In the solution of
the invention, passengers' special needs, such as
transportation of handicapped persons, can be better
attended to by using the most appro priate elevator
type to serve passengers needing special
transportation. The invention further provides the
possibil ity that, when the multi-deck elevators used
in the elevator system are double-deck elevators,
calls can be allocated on the so-called odd/even
principle, thereby maximizing the 



transport capacity of the double-deck elevators.
Further more, the multi-deck elevators need not
necessarily be pro vided with any specific adjustment
means for the adjustment of inter-car distances
because, in the solution of the in vention, floors
spaced at irregular intervals can be advan tageously
served using single-deck elevators. LIST OF FIGURES In
the following, the invention will be described in
detail by referring to the attached drawings,
whereinFig. 1 presents an elevator system according to
the inven tion by way of example, and Fig. 2 presents
the various steps comprised in the method of the
invention. DETAILED DESCRIPTION OF THE INVENTION Fig.
1 presents an elevator system in which the solution of
the invention is applied. The elevator system
comprises five elevators A.. E . Of these, elevators A
and B are single-deck elevators while elevators C , D
and E are double-deck eleva tors. In the building, the
elevators serve floors 1-8, floor 1 being the
entrance/exit lobby of the building and floor 8 the
upper lobby of the building. Provided between floors 1
and 2 and between floors 7 and 8 are escalators 1100,
which the passenger can use for easy passage from one
floor (wait ing lobby) to another e.g. when calls are
allocated to the double-deck elevators C , D , E ,
thus ensuring more effective utilization of especially
the double-deck elevators. From Fig. 1 it can also be
seen that floor 1 has a larger floor height that the
other floors, and thus the upper car 1005 and lower
car 1006 of the elevator E at floors 1 and 2 have been
adjusted to an inter-car distance larger than the in
ter-car distance of the double-deck elevators C , D at
the other floors. The number of different elevator
types can be determined e.g. from estimated traffic
flows in the build ing, in such manner that multi-deck
elevators are employed as far as possible to serve
rush-hour traffic and singledeck elevators to serve
the quieter internal traffic in the building. A
feasible thumb rule might be that about 10-30 % of the
calls should be served by single-deck elevators and
the rest by multi-deck elevators, but many other
design principles may also be employed to determine
the numbers of elevator types . As illustrated in Fig.
1 , the elevator system comprises a group control
section 1000, whose primary function is to receive
destination call data entered by passengers via call
panels (destination call devices) 1004, to allocate an
ele vator to each passenger and to send operation
commands con sistent with the call to the allocated
elevator. For the transmission of operation commands
and elevator status data between the group control
section and the individual eleva tor control units,
the group control section is connected to the
individual elevator control unit 1002 of each elevator
via a control bus 1003. On the other hand, the
destination call devices 1004 provided at the landings
1-8 are connected to the group control section via a
communication bus 1001 for elevator landing devices.
The destination call devices may consist of any
destination call devices appropriate for the purpose,
e.g. call entry devices provided with push buttons
and/or call entry devices whereby the passenger is
identified by means of an electric identifier and the
desti nation floor for that individual passenger is
determined on the basis of this identification. The
number and disposition of the destination call devices
on each floor can be freely chosen; for example,
deviating from Fig. 1 , extra destina 



tion call devices may be placed in the immediate
vicinity of an escalator, so that a passenger arriving
in the entrance lobby can indicate his/her destination
floor immediately upon reaching the entrance lobby.
The destination call devices also include an
information means (not shown in Fig. 1), e.g. a
display means, which is used to indicate to the
passenger which elevator is going to serve him/her and
pos sibly also the waiting lobby into which the
passenger has to pass in order to reach the elevator
serving him/her. Using the destination call device,
the passenger can give auxil iary information
associated with his/her destination call, such as e.g.
information regarding transport for a handi capped
person, or information giving the number of persons
included in a traveling group, in other words, via the
destination call device, a group of passengers
traveling to the same destination floor can enter only
one destination call with auxiliary data giving the
number of passengers in the group .The group control
section 1000 additionally contains a socalled traffic
forecaster, which produces statistics on pas senger
events taking place in the elevator system at differ
ent times of the day and on different days of the
week. Information is obtained on passenger events on
the basis of the destination calls entered by
passengers, but it is also possible to produce
statistics from data obtained from dif ferent motion
detectors, e.g. by monitoring car load weight and/or
door light cell signals. Utilizing statistical data
and the destination calls entered, the traffic
forecaster determines the traffic situation prevailing
in the elevator system at different times. Based on
statistical information, it is further possible to
estimate floor-specific traffic intensities (incoming
and/or outgoing traffic on each floor) , and this
information can be utilized in the selec tion of the
elevator type to serve a call. When the passenger
enters his/her destination call using the destination
call device provided in the waiting lobby, the call
data relating to the call are transmitted to the group
control section. The call data define the passenger's
start ing floor and the passenger's destination floor.
In addi tion, the call data may comprise auxiliary
data associated with the call and given by the
passenger, said auxiliary data informing the group
control section as to whether the passenger is e.g. a
handicapped person or for how many pas sengers the
call has been entered. Upon receiving the call data
transmitted by the destination call device, the group
control section, based on a so-called elevator type
selection criterion, determines the elevator type to
serve the passenger. In this context, 'elevator type
selection criterion' refers to rules (classification
rules) on the basis of which the system decides
whether the call entered by the passenger is to be
assigned to single-deck elevators or multi-deck
elevators. This arrangement thus means pre-selection o
f elevator type prior to actual alloca tion of the
call to an elevator of the selected elevatortype. The
elevator type to serve the call is determined by the
selection criterion on the basis of one or more classi
fication rules. There are many possible classification
rules, and they can be selected so as to best suit
each elevator system, e.g. on the basis of assumed
traffic flows in the building, intended use of the
building or some other corresponding criterion. The
classification rules may be in dependent of the state
of the elevator system, or they may vary according to
the state of the elevator system, for example 



when the traffic situation prevailing in the elevator
system changes or when an exceptional situation is
detected in the elevator system, in other words, the
system can em ploy a dynamically changing elevator
type selection crite rion so as to best suit the
prevailing traffic situation or exceptional situation.
The classification rules can be pri oritized so that,
in conflict situations where different classification
rules recommend different elevator types, the
classification rule having the highest priority
determines the elevator type indicated by the
selection criterion. Described below are a few
examples of classification rules that can be used as a
basis of selection of the elevator type: - Selection
of elevator type is made on the basis of pre
determined standard floors. One or more floors in the
elevator system are determined which are always to be
served by a given elevator type. For example, if the
inter-floor distance between a given pair of floors is
too large for the floors to be served simultaneously
by a double-deck elevator in the elevator system, then
these floors can be defined as floors to be always
served by single-deck elevators. Thus, if the starting
floor or destination floor of a destination call
entered by a passenger is one of the floors in such a
pair of floors, then a single-deck elevator is allo
cated to the passenger. Likewise, the most congested
floors, such as the entrance lobby and sky lobby,
canbe defined as standard floors, so that all calls
from the entrance lobby to the sky lobby or vice versa
are always served by multi-deck elevators. - Selection
of elevator type is made on the basis of the traffic
type of the call. Based on the starting floor and
destination floor of the destination call entered by
the passenger, the traffic type of the call (up call,
down call, internal call, call to even or odd floor)
is determined, and the elevator type to serve the call
is selected accordingly. For example, up calls and
down calls can be assigned to multi-deck elevators
while calls for internal elevator trips within the
building are assigned to single-deck elevators. It may
be further considered whether the call can be served
on the odd/even principle (call from odd floor to odd
floor or from even floor to even floor) , and if it
can not, then the call will be served by a single-deck
ele vator. Selection of elevator type is made on the
basis of the load factor of the elevators. The load
factor (% of maximum capacity) of the elevators of
each elevator type is determined separately for each
elevator type, and if the load factor of the elevators
of a given ele vator type exceeds a certain threshold
value, then the call is assigned to the elevator type
having the lowest load factor. - Selection of elevator
type is made on the basis of floor-specific traffic
intensities. The floors or floor zones having a
traffic intensity exceeding a given threshold value
are determined, and the floors/ floor zones exceeding
the threshold value are served by a desired elevator
type. The traffic intensities can be considered on the
basis of either the traffic departing from the
floor/floor zone and/or the traffic arrivingat it. For
example, floor pairs where the sum of de parting and
arriving traffic intensities exceeds the 



given threshold value can be served by multi-deck ele
vators. Selection of elevator type is made on the
basis of aux iliary data attached to the call. If
there is auxiliary data attached to the call entered
by the passenger, in dicating e.g. transport for a
handicapped person, goods transport or some other
corresponding special trans port, then the call can be
assigned to a given elevator type; for example,
persons with a physical disability can always be
served by single-deck elevators instead of crowded
multi-deck elevators. Similarly, if the group size
indicated in connection with the call ex ceeds a given
threshold value, then the call can be as signed to a
certain elevator type, e.g. multi-deck ele vators. -
In the selection of elevator type, the car adjustment
delay of multi-deck elevators is taken into account.
For each multi-deck elevator, a length of time depend
ent on the different floor heights is determined which
is needed for the adjustment of the inter-car distance
when the floors indicated by the call are being
served. Those multi-deck elevators for which the said
length of time (car adjustment delay) exceeds the
traveling time required for serving the call
(traveling time to the departure floor indicated by
the call or traveling time from the departure floor
indicated by the call to the destination floor
indicated by the call) are excluded from among the
selectable elevators. After the selection of the
elevator type to serve the call, the group control
section allocates an elevator to the pas senger, using
allocation methods known in themselves, e.g. genetic
allocation methods, and restricting the
allocationprocedure to the selected elevator type
only. The optimiza tion criterion of allocation may be
e.g. travel time, wait ing time, energy, car fill
factor, or a combination of these. The optimization
criterion may also vary according to the traffic
situation prevailing in the elevator system, and it
may be different for different elevator types. For
exam ple, in heavy traffic conditions it is
advantageous to opti mize travel time instead of
waiting time in order to maxi mize transport capacity.
Once an elevator has been allocated to the passenger,
the elevator serving the passenger and possibly also
the waiting lobby where the passenger has to move to
reach the allocated elevator are indicated via the
information means of the destination call device. Fig.
2 presents the different steps comprised in the method
of the invention. In step 1 , the passenger's
destination call (destination call data) is received.
In step 2 , the elevator type to serve the destination
call is selected on the basis of an elevator type
selection criterion. In step 3 , an elevator of the
selected elevator type is allocated to the passenger.
In step 4 , the passenger is informed as to the
elevator serving him/her, possibly indicating the wait
ing lobby as well. The invention is not limited to the
solution illustrated in Fig. 1 , but it can also be
implemented within the scope of the claims by forming
two separate elevator groups, one con sisting of
single-deck elevators and the other of multi-deck
elevators, each group having its own group control
system. In this case, the group control systems are
connected to a separate data system, which implements
one or more sub-steps of the method of the
invention.CLAIMS 



1 . A method for the allocation of destination calls
in an elevator system, said elevator system comprising
one or more single-deck elevators and one or more
multi-deck elevators, in which method the passenger
enters a destination call via a destination call
device, c h a r a c t e r i z e d in that the method
comprises the steps of: receiving the destination call
entered by the passenger ; selecting on the basis of
an elevator type selection criterion the elevator type
to serve the destination call; allocating the
destination call to an elevator consistent with the
elevator type thus selected; and informing the
passenger as to the elevator allocated to him/her. 2 .
A method according to claim 1 , c h a r a c t e r i z
e d in that the elevator type selection criterion used
consists of one or more classification rules, said
classification rules determining the elevator type on
the basis of predetermined standard floors; or on the
basis of the traffic type of the destination call
received; or on the basis of auxiliary data attached
to the destina tion call received, wherein the
auxiliary data indi cates special transport and/or
group size of the call; or - on the basis of
floor-specific traffic intensities; or on the basis of
the degree of load of the elevators in the elevator
system. 3 . A method according to claim 1 or 2 , c h a
r a c t e r - i z e d in that, in the selection of
elevator type, the car adjustment delay of multi-deck
elevators is taken into ac count .4 . A method
according to claim 3 , c h a r a c t e r i z e d in
that those multi-deck elevators for which the car
adjustment delay is longer than the traveling time
associated with the destination call are excluded from
among the allocable elevators. 5 . A method according
to any one of the preceding claims 1- 4 , c h a r a c
t e r i z e d in that the classification rules and/or
the threshold values of the classification rules for
the elevator type selection criterion are selected on
the basis of the traffic situation and/or an
exceptional situa tion prevailing in the elevator
system. 6 . A method according to any one of the
preceding claims 1- 5 , cha r a c t e r i z e d in
that the method further com prises the steps of:
collecting statistical data about passenger events in
the elevator system, utilizing the collected
statistical data in determining the traffic situation
and/or floor-specific traffic in tensities in the
elevator system. 7 . A method according to any one of
the preceding claims 1- 6 , cha r a c t e r i z e d in
that, when the destination call received is of call
type 'internal traffic within the building', the
elevator type to be selected is single-deck elevator.
8 . A method according to any one of the preceding
claims 1- 7 , c h a r a c t e r i z e d in that one or
more standard floors are determined such that
destination calls issued from these floors are always
served by single-deck eleva tors . 9 . A method
according to any one of the preceding claims 1- 



8 , cha r a c t e r i z e d in that one or more
standard floors are determined such that destination
calls issued from these floors are always served by
multi-deck elevators.10. A method according to any one
of the preceding claims 1- 9 , c h a r a c t e r i z e
d in that different optimization criteria are used in
the allocation of calls to different elevator types .
11. A method according to any one of the preceding
claims 1- 10, cha r a c t e r i z e d in that a
single-deck elevator is used as a firefighters'
elevator. 12 . A system for the allocation of
destination calls in an elevator system comprising at
least one single-deck elevator (A, B ) and at least
one multi-deck elevator (C, D , E ) as well as call
entry devices (1004) for receiving the destina tion
call entered by the passenger, c h a r a c t e r i z e
d in that the system further comprises: means (1000)
arranged to determine an elevator type to serve the
received destina tion call, based on an elevator type
selection criterion; means (1000) for allocating the
received destination call to an elevator of the
elevator type thus selected; and means (1004) for
informing the passenger as to the elevator allo cated
for him/her. 13. A system according to claim 12, c h a
r a c t e r i z e d in that the system comprises means
(1000) arranged to use one or more classification
rules as the elevator type selec tion criterion, said
classification rule defining the eleva tor type : on
the basis of predetermined standard floors; or on the
basis of the traffic type of the destination call
received; or on the basis of auxiliary data attached
to the destina tion call received, wherein the
auxiliary data indi cates special transport and/or
group size of the call; or - on the basis of
floor-specific traffic intensities; or on the basis of
the degree of load of the elevators in the elevator
system; or by taking into account the car adjustment
delay of multi-deck elevators.14. A system according
to claim 12 or 13, c h a r a c t e r i z e d in that
the system comprises means (1000) for col lecting
statistical data about passenger events in the ele
vator system and determining, by utilizing the
aforesaid statistical data, the traffic situation
and/or floorspecific traffic intensities prevailing in
the elevator sy s tem. 


