
DESCRIPTION PYRAZOLOPYRIMIDINE DERIVATIVE Technical Field
The present invention relates to a tricyclic compound derived from
pyrazolopyrimidine which inhibits the effect of heat shock protein 90
(HSP90). Background Art       HSP90 is a maior intracellular chaperone
protein, Chaperone proteins are proteins that bind to various proteins to
assist in folding of the bound, proteins. A m.oup of proteins whose folding
requires HSP90 are generally called HSP90 client proteins.       It is
assumed that HSP90 as well as multiple proteins such as co-chaperones,
partner proteins and immunophilins are involved in the mechanism of
folding of client proteins by HSP90 and that they collaboratively assist in
folding of HSP90 client proteins (Non-Patent Document ); however, the
details of the mechanism are still not sufficiently clear. It is assumed that
I-ISP90 client proteins foiin a complex with HSP90, co-chaperones and
the like and are then conformationaliy changed to mature proteins, and
that the proteins are ubiquitinated and degraded by proteasonies when
they are not folded normally by FISP90 and the like (Non-Patent
Documents I to 4).       In recent years HSP90 inhibitors have been
expected as candidates for therapeutic agents for various diseases (for
example, cancer, neurodegenerative diseases such as Alzheimer's
disease, cardiovascular diseases, infections, auto-immune diseases, and
diseases associated Wapoptotic cell injury) (Non-Patent Document 21.
In particular; since many cancer-associated proteins including molecular
targets for anticancer agents are HSP90 client proteins, HSP90 inhibitors
have been expected as candidates for anticancer agents. For example,
multiple proteins involved in the appearance and. development of cancer
such as Her2, Raf, Ain and telomerase are known as HSP90 client
proteins (Non-Patent Document 1). It is assumed tha.t these
cancer-associated proteins are changed from immature proteins to mature
proteins and act to cause malignant transformation of cells, by use of
HSP90 as a chaperone protein. 1-ISP90 is a protein that exists not only in
cancer cells but also in normal cells, and it is reported that the affinity with
a client protein and the ATPase activity necessary for its chaperone
activity are higher in cancer cells than in notmal cells (Non-Patent
Documents I to 3). Therefore; HSP90 inhibitors are assumed to be
capable of inactivating multiple cancer-associated proteins simultaneously
in a cancer cell-specific manner, and have been expected as candidates
for anticancer agents that are potent and have a broad antitumor
spectrum. 



Geldanamycin, herbimycin, 17-allyiaminogeldanamycin (17-AAG) and the
like are known as HSP90 inhibitors (Non-Patent Documents 1 to 4). These
compounds bind to the ATP binding pocket at the N-terminal of HSP90
and inhibit binding of HSP90 to ATP in order to inhibit the function of
HSP90 as a chaperone protein. Various compounds inhibiting HSP90 are
reported in addition to the above compounds (Patent Document 1,
Non-Patent Document 5 and Non-Patent Document 6). [Patent Document
1] WO 2005/28434       [Non-Patent Document I] Medicinal Research
Reviews (2006) Vol. 26, No, 3, 310-338       [Non-Patent Document 2]
TRENDS in Molecular Medicine (2004) Vol. 10, No, 6. 283-290 iNlon-P
atent Document 31 British Journal of Pharmacology 2005) 146, 769-
[Non-Patent Document 4] TRENDS in Biochemical Sciences (2006) Mar,
31(3), 164-172                         [Non-Patent Document 5] Journal of
Medicinal Chemistry 2005) Vol. 48, No 3, 4212-4215       [Non-Patent
Document 6] Journal of Medicinal Chemistry (2006) Vol. 49, No.
1,381-390 Disclosure of the invention Problems to be Solved by the
Invention       Although HSP90 inhibitors have been expected to be used
as medicaments, in particular as anticancer agents as described above,
an effective compound has not yet been obtained. Therefore, there is a
need to develop a novel compound inhibiting the effect of HSP90, in
particular a novel compound inhibiting the function of HSP90 as a
chaperone protein and having antitumor activity. 



Means for Solving the Problems       As a result of extensive studies to
solve the above problems, the present inventors have found a tricyclic
compound derived from pyrazolopyrimidine which is represented by the
formula (I), as a novel compound inhibiting the ATPase activity of
1-181390 and having antitumor activity. This finding has led to the
completion of the present invention. Specifically, the present invention
provides:       [1] A compound represented by the formula (1), a salt of the
compound, or a hydrate of the compound or the salt:  4 / R-    wherein in
the formula (1),      RI represents a methylene group, an ethylene group or
a propenylene group which may be substituted with I or 2 alkyl groups
having 1 to 8 carbon atoms, 



R2 represents an aryl group which may have a substituent(s) or a
heterocyclic group which may have a substituent(s), Ring A represents a
5- to 8-membered ring (wherein the ring constituent atoms of Ring A other
than the sulfur atom at the 6-position are carbon atoms), and 123
represents a hydrogen atom or Ito 4 same or different substituents with
which Ring A is substituted, wherein the same or different substituents
each independently represents a substituent selected from the group
consisting of a halogen atom, a hydroxy group, a carboxy group, an alkyl
group having I to 8 carbon atoms which may have a substituent(s), an
alkenyl group having 2 to 8 carbon atoms which may have a
substituent(s), an alkynyl group having 2 to 8 carbon atoms which may
have a substituent(s), an alkoxy group having 1 to 8 carbon atoms which
may have a substituent(s), an alkoxycarbonyl group having 1 to 8 carbon
atoms which may have a substituent(s), an alkanoyloxy group haying 1 to
8 carbon atoms which may have a substituent(s), a earbamoyl group
which may have a substituent(s), a earbamoyloxy group which may have
a substituent(s), an alkylsulfonyloxy group having 1 to 8 carbon atoms
which may have a substituent(s), an amino group which may have a
substituent(s), a cyano group, an aryl group which may have a
substituent(s), a heterocyclic group which may have a substituent(s), an
oxo group and ---1\10R31 (wherein R3I represents a hydrogen atom or an
alkyl group having 1 to 8 carbon atoms which may have a substituent(s)),
and       when there is a plurality of the same or different substituents, any
two substituents of the same or different substituents together with the
carbon atom(s) on which they are substituted may form a saturated or
unsaturated, fused or spiro 3- to 8-membered ring which may have a
substituent(s);       [2] The compound according to [1], a salt of the
compound, or a hydrate of the compound or the salt, wherein RI in the
formula (1) is a methylene group which may he substituted with 1 or 2
alkyl groups having to 8 carbon atoms;       [3] The compound according to
[1] or [2], a salt of the compound, or a hydrate of the compound or the salt,
wherein R2 in the formula (1) is a heterocyclic group which may have a
substituent(s); 



[4] The compound according to any one of [1] to [3], a salt of the
compound, or a hydrate of the compound or the salt, wherein R2 in the
formula (I) is a pyridyl group which may have a substituent(s);       [5] The
compound according to any one of [1] to [4], a salt of the compound, or a
hydrate of the compound or the salt, wherein Ring A in the formula (1) is a
6- or 7-membered ring (wherein the ring constituent atoms of Rim' A other
than the sulfur atom at the 6-position are carbon atoms);       [6] The
compound according to any one of [1] to [5], a salt of the compound, or a
hydrate of the compound or the salt, wherein R3 in the formula (1) is a
hydrogen atom or 1 to 4 same or different substituents with which Ring A
is substituted, wherein the same or different substituents       are each
independently a substituent selected from the group consisting of a
hydroxy group, a carboxy group, an alkyl group having 1 to 8 carbon
atoms which may have a substituent(s), an alkynyl group having 2 to 8
carbon atoms which may  have a substituent(s), an alkoxy group haying 1.
to 8 carbon atoms which may have a substituent(s), a carbamoyl group
which may have a substituent(s), a carbamoyloxy group which may have
a substituends), an alkylsulfonyloxy group having 1 to 8 carbon atoms
which may have a substituent(s), an amino group which may have a
substituent(s), a cyan() group, a heterocyclic; group which may have a
substituent(s) and an oxo group, and       when there is a plurality of the
same or different substitu.ents, any two substituents of the same or
different substituents together with the carbon atom(s) on which they are
substituted may form a saturated or unsaturated, fused or Spiro 3- to
8-membered ring which may have a substituent(s);       [7] The compound
according to ], a salt of the compound, or a hydrate of the compound or
the salt, wherein the formula (I) is the following foimula (la):   



wherein in the formula (la` R', R2 and R3 are as defined for R', Ri and Pc"
in [1], respectively;       [8] The compound according to [I], a salt of the
compound, or hydrate of the compound or the salt, wherein the formula (I)
is the following formula (lb): RL-R2 HNCl b) NNh wherein in the formula
(1b)R- and R3 are as defined for R. R2 andin         [9] The compound
according to 111, a salt of the compound, or a hydrate of the compound or
the salt, wherein the ibiltiula. (1) is the following formula (1c):  wherein in
the lotmul (1c), RI, R.2 and R3 are as defined for RI, R2 and R3 in [1],
respectively; 



[10] The compound according to [1], a salt of the compound, or a hydrate
of the compound or the salt, wherein the formula (1) is the following
formula (Id):        wherein in the formula (Id), RI, R2 and R3 are as defined
for R`, R2 and R3 in [I], respectively;       [11] A compound represented by
the formula (2), a salt of the compound, or a hydrate of the compound or
the salt: 2 Ri--4 4 N 4 R 65 wherein in the formula (2),  8 



RI represents a methylene group, an ethylene group or a propenylene
group which may be substituted with I or 2 alkyl groups having 1 to 8
carbon atoms.       R2 represents an aryl group which may have a
substituent(s) or a heterocyclic group which may have a substituent(s),
Ring A represents a 5- to 8-membered ring (wherein the ring constituent
atoms of Ring A other than the sulfur atom at the 6-position are carbon
atoms).      R3 represents a hydrogen atom or 1 to 4 same or different
substituents with which Ring A is substituted, wherein the same or
different substituents       each independently represents a substiment
selected from the group consisting of a halogen atom, a hydroxy group, a
carboxy group, an alkyl group having 1 to 8 carbon atoms which may have
a substituent(s), an alkenyl group having 2 to 8 carbon atoms which may
have a substiment(s), an alkynyl group having 2 to 8 carbon atoms which
may have a substituent(s), an alkoxy group having 1 to 8 atoms which
may have a substituent(s), an alkoxycarbonyl group having 1 to 8 carbon
atoms which may have a substituent(s), an alktmoyloxy group having I to
8 carbon atoms which may have, a substituent(s), a carbamoyl group
which may have a substituent(s), a earbamoyloxy group which may have
a substituent(s), an alkykulfonyloxy group having 1 to 8 carbon atoms
which may have a substituent(s)" an amino group which may have a
substituent(s), a cyano group, an aryl group which may have a
substituent(s), a heterocyclic group which may have a substituent(s), an
oxo group and -1\10R3' (wherein R31 represents a hydrogen atom or an
alkyl group having 1 to 8 carbon atoms which may have a substituent(s))"
and       when there is a plurality of the same or different substituents, any
two substituents of the same or different substituents together with the
carbon atom(s) on which they are substituted rnay form a saturated or
unsaturated, fused or spiro 3- to 8-membered ring which may have a
substituent(s), and  9 R4 represents an amino grout) having a protecting
group:       [12] A compound represented by the formula (3), a salt of the
compound or a hydrate of- he compound or the salt: 



]Th11NH2  wherein in the formula (3),       Ring A represents a 5- to
8-membered ring (wherein the ring constituent atoms of Ring A other than
the sulfur atom at the 6-position are carbon atoms), and      3 represents a
hydrogen atom or 1 to 4 same or different substituents with which Ring A
is substituted, wherein the same or different substituents      each
independently represents a substituent selected from the group consisting
of a halogen atom, a hydroxy group, a carboxy group, an alkyl group
having 1 to 8 carbon atoms which may have a substituent(s), an aikenyi
group having 2 to 8 carbon atoms which may have a substituent(s), an all
ynyi group having 2 to 8 carbon atoms which may have a substituent(s),
an alkoxy group having 1 to 8 carbon atoms which may have a
substituent(s), an alkoxyearbonyl group having 1 to 8 carbon atoms which
may have a substiment(s), an alkanoyloxy group having 1 to 8 carbon
atoms which may have a substiment(s), a carbamoyl group which may
have a substituent(s), a carbamoy1oxy group which may have a
substituent(s), an alkyisulfonyloxy group having 1 to 8 carbon atoms which
ma.y have a substituent(s), an amino group which may have a
substituent(s), a cyano group, an aryl group which may have a
substituent(s), a heterocyclic group which may have a substituent(s), an
oxe group  



10 and --N0R31 (wherein R represents a hydrogen atom or an alkyl group
having Ito carbon atoms which may have a substitucnt(s)), and       when
there is a plurality of the same or different substituents, any two
substituents of the same or different substituents together with the carbon
atom(s) on which they are substituted may form a saturated or
unsaturated, fused or Spiro 3- to 8-membered ring which may have a
substituent(s);        [13] An HSP90 inhibitor comprising the compound
according to any one of [1] tto [10], a salt of the compound. or a hydrate
of' the compound or the salt;        [14] An inhibitor of the Al Pase activity of
HSP90 comprising the compound according to any one of [1] to [10], a
salt of the compound, or a hydrate of the compound or the salt;        [15]
An inhibitor of binding of HSP90 to ATP comprising the compound
according to any one of [1] to [10], a salt of the compound, or a hydrate of
the compound or the salt;        [16] A medicament comprising the
compound according to any one of [1] to [10], a salt of the compound, or a
hydrate of the compound or the salt as an active ingredient;       [17] An
anticancer agent comprising the compound according to any one of [1] to
[10], a salt of the compound, or a hydrate of the compound or the salt as
an active ingredient;       [18] A pharmaceutical composition comprising
the compound according to any one of [1] to [10], a salt of the compound,
or a hydrate of the compound or the salt, and a pharmaceutically
acceptable carrier;       [19] A method for treating cancer comprising
administering the compound according to any one of [1] to [10], a salt. of
the compound, or a hydrate of the compound or the salt; and  Ti 



[20] Use of the compound according to any one of Ill to [12], a salt of the
compound, or a hydrate of the compound or the salt for the manufacture
of a med icament. Advantages of the invention       According to the
present invention, there are provided a novel compound inhibiting an
effect of IFISP90, a therapeutic agent for a disease caused by an effect of
HSP90 comprising the compound, a method for treating a disease caused
by an effect of HSP90 using the compound. In particular, according to the
present invention, there are provided a novel compound inhibiting the
function of FISP90 as a chaperone protein and having antitumor activity,
an anticancer agent comprising the compound, and a method for treating
cancer using the compound. Best Mode for Carrying Out the invention
in the present invention, "heat shock protein 90" or "HSP90" refers to any
or all of the EISP90 family unless otherwise specified, The HSP90 family
includes HSP9Occ, HSP901,1, 94kDa glucose-regulated protein (GRP94)
and Hsp75/tumor neurosis factor receptor associated protein 1 (TRAP 1).
for example.       In the present invention, "FISP90 inhibitor" refers to a
compound or composition that partially or completely inhibits an effect of
HSP90. Examples of the HSP90 inhibitor include a compound or
composition that partially or completely inhibits the expression of HSP90
and a compound or composition that partially or completely inhibits the
function of HSP90 as a chaperone protein.       Here, "function of 1-ISP90
as a chaperone protein" refers to a function of HSP90 to assist folding of a
client protein to convert the client protein to its functioning form, or a
function of HSP90 to stabilize a client protein, for example.
Accordingly,specific examples of the HSP90 inhibitor include a compound
inhibiting the expression of HSP90, a compound inhibiting binding of
IISP90 to a  client protein, a compound inhibiting binding of HSP90 to
co-chaperones or inurtunophilins, a compound inhibiting binding of HSP90
to ATP, a compound inhibiting the ATPase activity of HSP90 and a
compound inhibiting the conformational change of HSP90. The HSP90
inhibitor can be used as a therapeutic agent for a disease caused by an
effect of HSP90.       In the present invention, examples of the "disease
caused by an effect of HSP90" include cancer, neurodegenerative
diseases such as Alzheimer's disease, cardiovascular diseases,
infections, autoimmune diseases, and diseases associated with apoptotic
cell injury. 



Each substituent in the formulas (1) to (3) according to the present
invention will be described below. First, RI Will be described.       R
represents a methylene group, an ethylene group or a propenyiene group
which may be substituted with 1 or 2 alkyl groups having 1 to 8 carbon
atoms.       The "methylene group, ethylene group or propenylene group
which may be substituted with 1 or 2 alkyl groups having 1 to 8 carbon
atoms" refers to a methylene group, an ethylene group or a propenyle,ne
group which may be substituted with 1 or 2 linear, branched or cyclic alkyl
groups having 1 to 8 carbon atoms. Examples of the alkyl group having I
to 8 carbon atoms include a methyl group, an ethyl group, a propyi group,
an isopropyl group, a cyclopropyl group, a cyclobutyl group, a cyclopentyl
group and a tii,yclohexylethyl group, Next, R2 will be described. R2
represents an aryl group which may have a sub ue(s) or a heterocyclic
group which may have a substituent(s).       The aryl group in the "aryl
group which may have a substituent(s)" refers to a group derived from a
monocyclic or '11j/cyclic aromatic hydrocarbon compound. The aryl group
may be bonded at any position. Examples of the aryl group include a
phenyl group, a naphthyl group and a fluorenyl group. These aryl  13
coups may be substituted with one or the same or different 2 to 5
substituents selected from the group consisting of an alkyl group having 1
to 8 carbon atoms which may have a substituent(s) and cl, d), 0 to j) and
1) to q) in the later-described Substitucnt Group.      Here, the alkyl group
having Ito 8 carbon atoms in the "alkyl group having I to 8 carbon atoms
which may have a substituent(s)" refers to a linear, branched or cyclic
alkyl group having 1 to 8 carbon atoms. Examples of the alkyl group
having 



1 to 8 carbon atoms include a methyl group, an ethyl group, a propyl
group, an isopropyl group, a cyclopropyl group, a cyclobutyl group, a
cyclopentyl group and a cyclohexylethyl group. These alkyl groups having
1 to 8 carbon atoms may be substituted with one or the same or different
2 or 3 substituents selected from c) to j) and 1) to q) in the later-described
Substituent Group. The alkyl group having 1 to 8 carbon atoms may be
substituted on the same carbon atom or different carbon atoms with these
substituents, insofar as it can be substituted.      The heterocyclic group in
the "heterocyclic group which may have a substituent(s)" refers to a group
derived from a saturated or unsaturated, monocyclic or condensed
heterocyclic compound containing one or more oxygen, nitrogen or sulfur
atoms as constituent atoms of the ring structure. The heterocyclic group
may be bonded at any position. Examples of the saturated heterocyclic
group include a group derived from azetidine, pyrrolidine, imidazolidine,
triazolidine, tetrahydrofuran, tetrahydrothiophene, oxazolicline,
thiazolidine, piperidine, piperazine, tetrahydropyran, dioxane,
tetrahydrothiopyran, morpholine, thiomorpholine, homomorpholine or
homopiperazine. Examples of the unsaturated heterocyclic group include
a group derived from pyrrole, pyrazole, imidazole, triazole, tetrazole,
thiophene, furan, thiazole, oxazole, isothiazole, isoxazole, pyridine,
dihydropyridine, pyridazine, pyrimidine, pyrazine, quinoline, isoquinoline,
indole, 1,3-dioxaindan, benzothiazole, benzodioxole, benzodioxane or
thiazolopyridine. These heterocyclic groups may be substituted with one
or the same or different 2 to 5  14 substituents selected from the group
consisting of an alkyl group having Ito 8 carbon atoms which may have a
substituent(s) and e), d), f) to j) and 1) to q) in the later-described
Substituent Group. Here, the "alkyl group having 1 to 8 carbon atoms
which may have a substituent(s)" is as defined above. Next, R3 will be
described.      R3 represents a hydrogen atom or 1 to 4 same or different
substituents with which Ring A is substituted (wherein the same or
different substituents each independently represents a substituent
selected from the group consisting of a halogen atom, a hydroxy group, a
carboxy group, an alkyl group having 1 to 8 carbon atoms which may have
a substituent(s), an alkenyl group having 2 to g carbon atoms which may
have a substituent(s), an alkynyl group having 2 to 8 carbon atoms which
may have a substituent(s), an alkoxy group having 1 to 8 carbon atoms
which may have a substituent(s), an alkoxycarbonyl group having 1 to 8
carbon atoms which may have a substituent(s), an alkanoyloxy group
having I to 8 carbon atoms which may have a substituent(s), a carbamoyl
group which may have a substituent(s), a carbamoyloxy group which may
have a substituent(s), an alkylsulfonyloxy group having I to 8 carbon
atoms which may have a substituent(s), an amino group which may have
a substituent(s), a cyano group, an aryl group which may have a
substituent(s), a heterocyclic group which may have a substituent(s), an
oxo group and -NOR31 (wherein R31 represents a hydrogen atom or an
alkyl group having I to 8 carbon atoms which may have a substituent(s)),
and when there is a plurality of the same or different substituents, any two
substituents of the same or different substituents together with the carbon
atom(s) on which they are substituted may form a saturated or
unsaturated, fused or spiro 3- to 8-membered ring which may have a
substituent(s)).       When R3 represents 2 to 4 same or different
substituents, Ring A may be substituted on the same carbon atom or
different carbon atoms with these substituents, insofar as it can be
substituted.  



15      The "alkyl group having Ito 8 carbon atoms which may have a
substituent(s)" is as defined for R2 above.      The alkenyl group having 2
to 8 carbon atoms in the "alkenyl group having 2 to 8 carbon atoms which
may have a substituent(s)" refers to a linear, branched or cyclic alkenyl
group having 2 to 8 carbon atoms. Examples of the alkenyl group having 2
to 8 carbon atoms include a vinyl group, an allyl group, a 1-propenyl
group, a 3-methyl-2-pentenyl group, a 1-butenyl group, a cyclopentenyl
group and a cyclohexenylethyl group. These alkenyl groups having 2 to 8
carbon atoms may be substituted with one or the same or different 1 or 3
substituents selected from c) to j) and 1) to q) in the later-described
Substituent Group. The alkenyl group having 2 to 8 carbon atoms may be
substituted on the same carbon atom or different carbon atoms with these
substituents, insofar as it can be substituted.      The alkynyl group having
2 to 8 carbon atoms in the "alkynyl group having 2 to 8 carbon atoms
which may have a substituent(s)" refers to a linear or branched allcynyl
group having 2 to 8 carbon atoms. Examples of the alkynyl group having 2
to 8 carbon atoms include an ethynyl group, a 1-propynyl group, a
2-propynyl group, a 1-butynyl group, a 3-butynyl group and a 4-pentynyl
group. These alkynyl groups having 2 to 8 carbon atoms may be
substituted with one or the same or different 2 or 3 substituents selected
from c) to j) and 1) to q) in the later-described Substituent Group. The
alkynyl group having 2 to 8 carbon atoms may be substituted on the same
carbon atom or different carbon atoms with these substituents, insofar as
it can be substituted.      The alkoxy group having I to 8 carbon atoms in
the "alkoxy group having 1 to 8 carbon atoms which may have a
substituent(s)" refers to an alkoxy group containing an alkyl group having
1 to 8 carbon atoms as described above in its structure, Examples of the
alkoxy group having 1 to 8 carbon atoms include a tnethoxy group, an
ethoxy group, an n-propyloxy group, an isopropyloxy group, an
isobutyloxy group, a cyclopropylmethyloxy group and a
cyclopentylmethyloxy  16 group. These alkoxy groups having 1 to 8
carbon atoms may be substituted with one or the same or different 2 or 3
substituents selected from c) to j) and 1) to q) in the later-described
Substituent Group. The alkoxy group having 1 to 8 carbon atoms may be
substituted on the same carbon atom or different carbon atoms with these
substituents, insofar as it can be substituted.       The alkoxycarbonyl
group having 1 to 8 carbon atoms in the "alkoxycarbonyl group having 1 to
8 carbon atoms which may have a substituent(s)" refers to an
alkoxycarbonyl group containing an alkoxy group having 1 to 8 carbon
atoms as described above in its structure. Examples of the alkoxycarbonyl
group having 1 to 8 carbon atoms include a methoxycarbonyl group, an
ethoxycarbonyl group, an npropyloxycarbonyl group, an
isopropyloxycarbonyl group, an isobutyloxycarbonyl group, a
cyclopropylmethyloxycarbonyl group and a cyclopentylmethyloxyearbonyl
group. These alkoxyearbonyl groups having 1 to 8 carbon atoms may be
substituted with one or the same or different 2 or 3 substituents selected
from c) to j) and 1) to ci) in the later-described Substituent Group. The
aikoxycarbonyl group having 1 to 8 carbon atoms may be substituted on
the same carbon atom or different carbon atoms with these substiments,
insofar as it can be substituted.       The alkanoyloxy group having I to 8
carbon atoms in the "alkanoyloxy group having 1 to 8 carbon atoms which
may have a substituent(s)" refers to an alkanoyloxy group containing an
alkanoyi group having 1 to 8 carbon atoms in its structure. The "alkanoyl
group having 1 to 8 carbon atoms" refers to a linear, branched or cyclic
alkanoyl group having 1 to 8 carbon atoms. Examples of the group include
a forrnyl group, an acetyl group, an n-propionyl group, an n-butyryl group,
an isobutyryl group, a cyclopropanecarbonyl group and a
cyclohexaneearbonyi group. Accordingly, examples of the alkanoyloxy
group haying 1 to 8 carbon atoms include a foinlyloxy group, an acetyloxy
group, an npropionyloxy group, an n-butyryloxy group, an isobutyryloxy
gaup, a cyclopropanecarbonyloxy group and a e,yelohexanecarbonyloxy
group. These  17 



alkanoyloxy groups having 1 to 8 carbon atoms may be substituted with
one or the same or different 2 or 3 substituents selected from c) to j) and
1) to q) in the later-described Substituent Group. The alkanoyloxy group
may be substituted on the same carbon atom or different carbon atoms
with these substituents. insofar as it can be substituted.      The
"carbamoyl group which may have a substituent(s)" refers to a carbamoyl
group having a substituent(s) or a 4- to 7-membered saturated
nitrogen-containing heterocyclic carbonyl group which may have a
substituent(s), in addition to a carbamoyl group.      Here, the carbamoyl
group having a substituent(s) refers to a carbamoyl group substituted with
one or the same or different two substituents selected from the group
consisting of an alkyl group having 1 to 8 carbon atoms which may have a
substituent(s) as defined above, an alkenyl group having 2 to 8 carbon
atoms which may have a substituent(s) as defined above, an alkynyl
group having 2 to 8 carbon atoms which may have a substituent(s) as
defined above, an aryl group which may have a substituent(s) as defined
for R2 above and a heterocyclic group which may have a substituent(s) as
defined for R2 above.      Examples of the 4- to 7-membered saturated
nitrogen-containing heterocyclic carbonyl group include an
azetidinocarbonyl group, a pyrrolidinocarbonyl group, a
morpholinocarbony-I group and a piperazinocarbonyl group. The 4- to
7-membered saturated nitrogen-containing heterocyclic carbonyl group
may be substituted with one or the same or different 2 or 3 substituents or
atoms selected from an alkyl group which may have a substiment(s) as
defined above and c) to j) and 1) to q) in the later-described Substituent
Group. The saturated nitrogen-containing heterocyclic carbonyl group may
be substituted on the same carbon atom or different carbon atoms with
these substituents, insofar as it can be substituted, When the saturated
nitrogen-containing heterocyclic carbonyl group contains as a constituent
atom a nitrogen atom other than the nitrogen atom bonded to the carbonyl
group, as a  18 piperadinocarbonyl group or the like does, the nitrogen
atom other than the nitrogen atom bonded to the carbonyl group may be
substituted with a substituent selected from a), b), j), k), n), p) and q) in
the later-described Substituent Group.      The "carbamoyloxy group which
may have a substituent(s)" refers to a carbamoyloxy group containing a
carbamoyl group which may have a substituent(s) as defined above in its
structure. Examples of the carbamoyloxy group include a carbamoyloxy
group, a methylcarbamoyloxy group, an ethylcarbamoyloxy group, a
cyclopropylmethylcarbamoyloxy group, an N,N-dimethylcarbamoyloxy
group, an Nethyl-N-inethylcarbamoyloxy group, a pyrrolidinocarboxy
group, a morpholinocarboxy group and a 4-methylpiperazinocarboxy
group.       The "alkylsulfonyloxy group which may have a substituent(s)"
refers to an alkylsulfonyloxy group containing an alkyl group having Ito 8
carbon atoms which may have a substituent(s) as defined above in its
structure. Examples of the alkylsulfonyloxy group having Ito 8 carbon
atoms which may have a substituent(s) include a methanesulfonyloxy
group which may have a substituent(s), an ethanesulfonyloxy group which
may have a substituent(s), an isopropylsulfonyloxy group which may have
a substituent(s), a cyclopropanesulfonyloxy group which may have a
substituent(s), a cyclopenumesulfonyloxy group which may have a
substituent(s) and a cyclopentylmethanesulfonyloxy group which may
have a substituent(s).      The "amino group which may have a
substituent(s)" refers to an amino group substituted with one or the same
or different two substituents, in addition to an amino group. The
substituent for the amino group is selected from the group consisting of an
alkyl group having I to 8 carbon atoms which may have a substituent(s) as
defined above, an alkenyl group having 2 to 8 carbon atoms which may
have a substituent(s) as defined above, an alkynyl group having 2 to 8
carbon atoms which may have a substituent(s) as defined above, an
alkoxycarbonyl group having I to 8 carbon atoms which may have a
substituent(s) as defined above, an alkanoyl group  19 



having 1 to 8 carbon atoms which may have a substituent(s) as defined
above, a carbamoyl group which may have a substituent(s) as defined
above, an aryl group which may have a substituent(s) as defined for R2
above, a heterocyclic group which may have a substituent(s) as defined
for R- above, an arylcarbonyl group which may have a substituent(s), a
heterocyclic carbonyl group which may have a substituent(s), an
alkylsulfonyl group having 1 to 8 carbon atoms which may have a
substituent(s), an arylsulfonyl group which may have a substituent(s) and
a heterocyclic sulfonyi group which may have a substituent(s).       Here,
the "arylcarbonyl group which may have a substituent(s)" refers to an
aryicarbonyl group containing an aryl group which may have a
substituent(s) as defined for R" above in its structure. Examples of the
aryicarbonyl group which may have a substituent(s) include a.
phenylcarbonyl group which may have a substituent(s), a
naphthylcarbonyl group which may have a substituent(s) and a
fluorenylcarbonyl group which may have a substituent(s).       The
"heterocyclic carbonyl group which may have a substituent(s)' refers to a
heterocyclic carbonyl group containing a heterocyclic group which may
have a substituent(s) as defined for R2 above in its structure. Examples of
the heterocyclic carbonyl group which may have a substituent(s) include a
furoyl group which may have a substituent(s), a tetrahydrofuroyl group
which may have a substituent(s), a tetrahydropyrancarbonyl group which
may have a substituent(s), a pyrrolidinecarbonyi group which may have a
substituent(s), a pipecolinoyl group which may have a substituent(s), a
morpholinecarbonyl group which may have a substituent(s), a
piperazinecarbonyl group which may have a substituent(s), a picolinoy]
group which may have a substituent(s), a nicotinoyl group which may
have a substituent(s), an imidazolecarbonyl group which may have a
substituent(s) and a thiazolecarbonyl group which may have a
substituent(s), The "alkyisuifonyl group having I to 8 carbon atoms which
may have a substituent(s)" refers to all alkylsulfohyl group containing an
alkyl group having 1 to  70 8 carbon atoms which may have a.
substituent(s) as defined above in its structure, Examples of the
allcylsulfortyl group having l to 8 carbon atoms which may have a
substituent(s) include a methanesul limy' group which may have a.
substituent(s), an ethanesulfonyl group which may have a substituent(s),
an isopropylsulfonyl group which may have a substituent(s), a
cyclopropanesulfonyl group which may have a substituent(s), a
eyclopentanesulfonyl group which may have a substituent(s) and a
cyclopentylmethanesulfonyl group which may have a substituent(s).
The "arylsulfonyi group which may have a substituent(s)" refers to an
arylsulfonyl group containing an aryl group which may have a
substituent(s) as defined for R2 above in its structure. Examples of the
arylsulfonyl group which may have a substituent(s) include a
phenyisulfonyl group which may have a substituent(s), a naphthylsulfonyl
group which may have a substituent(s) and a fluorenyisulfonyi group
which may have a substituent(s).       The "heterocyclic sulfonyl group
which may have a substituent(s)" refers to a heterocyclic sulfonyl group
containing a heterocyclic group which may have a substituent(s) as
defined for le above in its structure. Examples of the heterocyclic sulfonyi
group which may have a substituent(s) include a tetrahydropyransulfonyl
group which may have a substituent(s), a thiophenesulfonyi group which
may have a substituent(s), a furansulfonyl group which may have a
substituent(s), an isoxazolesulfonyl group which may have a
substituent(s), a thiazolesulfonyl group which may have a substituent(s),
an imidazolesullonyl group which may have a substituent(s), a
pyrazolesulfonyl group which may have a substituent(s) and a
vridines-uifonyl group which may have a substituent(s). The "aryl group
which may have a substituent(s)" is as defined for R.2 above. The
"heterocyclic group which may have a substituent(s)" is as defined ibr R2 



above.  atom(s) on which they are substituted may form a saturated or
unsaturated, fused or spiro 3- to 8-membered ring which may have a
substituent(s)" refers to the fact that a 3- to 8-membered ring which may
have a substituent(s) is bonded to Ring ! in the fomnda (1) in a fused or
Spiro manner. The 3- to 8-membered ring may be a saturated ring or an
unsaturated ring, and may contain a nitrogen atom, an oxygen atom or a
sulfur atom as a ring constituent atom other than a carbon atom. The 3 to
8-membered ring may be substituted with one or the same or different 2 or
3 substituents selected from a) to q) in the above Substituent Group, The
3- to 8- membered ring may be substituted on the same carbon atom or
different carbon atoms with these substituents, insofar as it can be
substituted. The "alkyl group having 1 to 8 carbon atoms which may have
a substituent(s)" in R31 is as defined for R3 above. Next, R4 will be
described. R4 represents an amino group having a protecting group.
The protecting group in the "amino group having a protecting group" is not
particularly limited insofar as it is a protecting group used in a common
organic chemistry reactions. Examples of the amino group having a
protecting group include an alkanoylamino group having I to 6 carbon
atoms, a tenbutoxycarbonylamino group, a di(tert-butoxycarbonypamino
group, a benzyioxycarbonylamino group, a cii(benzyiexycarbonyl)amino
group, a pmethoxybenzylamino group, a di(p-methoxybenzyl)amino
group. a , climethoxybenzylamino croup, a di(2,4-climethoxybenzypamino
group and an N- (tert-butoxycarbony1)-N-(2"4-dimethox ybenzyt)arnino
group. Next, Ring A will be described.       Ring A represents a 5- to
8-menibercd ring. Ring A is, as represented by the formula (1):  



6       a 5- to 8-membered heterocyclic D-oup containing as a ring
constituent atom one sulfur atom at the 6-position of the compound of the
formula (I). The ring constituent atoms of Ring A other than thn sulfur
atom are formed by carbon atoms. Ring A may have a double bond.
therein. [Substituent Group] a) an alkyl group having 1 to 8 carbon atoms
The "alkyl. group having 1 to 8 carbon atoms" refers to a linear, branched
or cyclic alkyl .oup having Ito 8 carbon atoms. Examples of the alkyl group
having 1 to 8 carbon atoms include a methyl group, an ethyl group, a
propyl oup, an isopropyl group, a cyclopropyl group, a cyclobutyl group, a
cyclopentyl group and a cyclonexylethyl uoun, b) a halogenated alkyl
group having 1 to S carbon atoms       The "halogenated alkyl group
having 1 to 8 carbon atoms" refers to an alkyl group as defined in a)
above which is substituted with one or the same or different 2 to 4 halogen
atoms. The group may be substituted on the same carbon atom or
different carbon atoms with the halogen atoms. c) a halogen atom d) a
hydroxy group e) an oxo gout) I) a cyano group 



g) a cat-boxy group h) an alkoxy group having 1 to 8 carbon atoms  '73
The "alkoxy group having 1 to 8 carbon atoms" refers to an alkoxy group
containing an alkyl goon having 1 to 8 carbon atoms as defined in a)
above in its structure. i) a halogenated alkoxy group having 1 to 8 carbon
atoms       The "halogenated alkoxy group having 1 to 8 carbon atoms'
refers to an alkoxy group containing a halogenated alkyl group having 1 to
8 carbon atoms as defined in h) above in its structure. j) an alkoxycarbonyl
group having 1 to 8 carbon atoms       The "alkoxyaarbonyl group having 1
to 8 carbon atoms" refers to an alkoxyearbonyi group containing an alkoxy
group having I to 8 carbon atoms as defined in h) above in its structure, k)
an alkanoyl group having 1 to 8 carbon atoms       The "alkanoyl group
having Ito 8 carbon atoms" refers to a linear, branched or cyclic alkanoyl
group having 1 to 8 carbon atoms. Examples of the alkanoyl group having
1 to 8 carbon atoms include a formyl group, an acetyl group, an nnropionyl
group, an n-butyryl group, an isobutyryl group, a cyclopropylcarbonyl
group and a cyclohexylacetyl group. 1) an alkanoyloxy group having 1 to 8
carbon atoms 



The "alkanoyloxy group having 1 to 8 carbon atoms" refers to an
alkanoyloxy group containing an alkanoyi group having 1 to 8 carbon
atoms as defined in k) above in its structure. Examples of the alkanoyloxy
group having 1 to 8 carbon atoms include a formyioxy group, an aeetyloxy
group, an n-propionyloxy group, an n-butyryloxy group, an isobutyryloxy
group, a cyclopropylcarbonyloxy group and a cyclohexylacetyloxy group.
m) an amino group which may be substituted with one or the same or
different two alkyl groups having 1 to 8 carbon atoms       The "amino
group which may he substituted with one or the same or different two alkyl
groups having 1 to 8 carbon atoms" refers to an unsubstituted amino
group  24 or an amino group substituted with 1 or 2 alkyl groups having 1
to 8 carbon atoms as defined in a) above.        n) a carbamoyl group which
may be substituted with one or the same or different two alkyl groups
having to 8 carbon atoms       The "ttarbamoyl group which may be
substituted with one or the same or different two alkyl groups having 1 to 8
carbon atoms" refers to an unsubstituted carbamoyi group or a carbamoyl
group substituted with 1 or 2 alkyl groups having 1 to 8 carbon atoms as
defined in a) above.        o) an alkanoylamino group having 1 to 8 carbon
atoms       The "alkanoylamino group having 1 to 8 carbon atoms" refers to
an alkanoy-lamino group containing an alkanoyl group having 1 to 8
carbon atoms as defined in k) above in its structure.       p) a phenyl group
which may be substituted with one or the same or different 2 or 3
substituents selected from the Substituent Group consisting of a) to d) and
f) to (9 above.       q) a saturated or unsaturated 4- to 7-membered
monocyclic heterocyclic group which may be substituted with one or the
same or different 2 or 3 substituents selected from the Substituent Group
consisting of a) to d) and t) to o) above. 



Examples of the saturated 4- to 7-membered monocyche hctterocyclie
group include a group derived from azetidine, pyrrolidine, imidazolidine,
triazolidine, tetrahydrofuran, tetrahydrothiophene, oxazolidine,
thiazolidine, piperidine, piperazine, tetrahydropyran, dioxane,
tetrahydrothiopyran, morpholine, thiomorpholine, homomorpholine or
homopiperazine. Examples of the unsaturated 4- to 7-membered
monocyclie heterocyclic group include a group derived from p-y-rrole,
psTazole, irniduzoie, triazole, tctrazole, thiophene, furan 'Mazola, oxazole,
isothiazole, isoxazole, pyridine, dihydropyridine, pyridazine, pyrimidine,
quinoline, isoeuinoline, indole, 1,3-dioxaindan, benzothiazole or
thiazolopyridine.  25       In an embodiment of the present invention, RI is
preferably a methylene group which may have 1 or 2 alkyl groups having
1 to 8 carbon atoms, and more preferably an unsubstituted methylene
group.      R2 is preferably a heterocyclic group which may have a
substituent(s). The heterocyclic group is preferably a pyridyl group, a
pyridazinyl group, a pyrimidinyl group, a pyrazinyl group, a benzothiazole
group or a thiazolopyridyl group. The substituent with which the
heterocyclic group may be substituted is preferably a halogen atom, an
alkyl group, a halogenated alkyl group, an alkoxy group or a halogenated
alkoxy group.       R3 is preferably a hydrogen atom or 1 to 4 same or
different substituents with which Ring A is substituted (wherein the same
or different substituents each independently represents a substituent
selected from the group consisting of a hydroxy group, a carboxy group,
an alkyl group having 1 to 8 carbon atoms which may have a
substituent(s), an alkynyl group having 2 to 8 carbon atoms which may
have a substituent(s), an alkoxy group having I to 8 carbon atoms which
may have a substituent(s), a carbamoyl group which may have a
substituent(s), a carbamoyloxy group which may have a substituent(s), an
amino group which may have a substituent(s), a cyano group, a
heterocyclic group which may have a substituent(s) and an oxo group, or
when there is a plurality of the same or different substituents, any two
substituents of the same or different substituents together with the carbon
atom(s) on which they are substituted form a saturated or unsaturated,
fused or Spiro 3- to 8-membered ring which may have a substituent(s)),
and more preferably a hydrogen atom or Ito 4 same or different
substituents with which Ring A is substituted (wherein the same or
different substituents are each independently selected from the group
consisting of an alkyl group having 1 to 8 carbon atoms which may have a
substiment(s), an alkynyl group having 2 to 8 carbon atoms which may
have a substituent(s), a carbamoyl group which may have a substituent(s)
and an  26 ammo group which may have a substituent(0). The number of
the same or different substituents is preferably 1 or 2.       R4 is preferably
a di(tert-butoxycarbonyl)amino group or a di(pmethoxybenzyl)amino oup,
and more preferably a di(tert-butoxycarbonvl)amino group.       Ring A is
preferably a 6- or 7-membered ring. Specifically, Ring A is preferably a
corresponding partial structure in a compound represented by any of the
following formulas (la) to (Id):  



rjb!! N !\!S ---C'!N-;!:2!'-' NI I, and        wherein in the formulas (la) to (1d),
RI, R2 and R.3 are as defined for RI, R2 and R in the formula (1),
respectively.       The compound represented by the formula (1) according
to the present invention may be present as a stereoisomer or an optical
isomer derived from an asymmetric carbon atom. The stereoisomer, the
optical isomer and a mixture thereof are all included in the present
invention. The compound represented by the folluta (1) according to the
present 



invention is a novel tricyclic compound derived from pyrazolopyrimidine.
The compound represented by the formula (1) according to the present
invention inhibits the ATPase, activity of HSP90 and is useful as an HSP
inhibitor. Further, the compound represented by the formula (1) according
to the present invention has antitumor activity to various tumor cells and is
useful as an anticancer agent inhibiting HSP90. Moreover, the compound
represented by the formula (I) according to the present invention is
excellent, because the compound does not have a highly reactive
substituent (for example, a halogen atom such as a chlorine atom) and
therefore there is only a small risk of reduced activity by reaction with
molecules in vivo (for example, reaction with the SH group of giutathione
in vivo).       In another embodiment of the present invention, the
compound represented by the formula (2):  wherein in the formula (2), RE,
R2, R3 and Ring A are as defined forR and Rin.g A in the formula (I),
respectively, and R.4 represents an amino group having a protecting
group, is important as a production inteirnediatc for the compound
represented by formula (1).       In another embodiment of the present
invention, the compound represented by the formula (3): ? I (N FC-7 A
Ichn       wherein in the formula (3), R3 and Ring A are as defined for 11-1
and Ring A in the formula (1), respectively, is important as a production
intermediate for the compound represented by formula (1). 



The tricyclic pyrazolopyrimidine derivative of the present invention may
remain in a free fonn or may be in the form of a salt or a solvate.       The
salt of the compound represented by the general formula (1) according to
the present invention is not particularly limited so long as it is a medically
acceptable salt, Examples of the salt include acid addition salts and salts
of carboxy groups. Examples of the acid addition salts include inorganic
acid salts such as hydrochlorides, sulfates, nitrates, hydrobromides,
hydroiodicies and phosphates, and organic acid salts such as acetates,
methanesulfonatcs, benzenesulfonates, toluenesulfonates, citrates,
maleates, fumarates and lactates. Examples of the salts  29 of carboxy
groups include any of inorganic salts or organic salts such as alkali metal
salts such as lithium salts, sodium salts and potassium salts, alkali earth
metal salts such as magnesium salts and calcium salts, ammonium salts,
triethylamine salts, Nmethylglucamine salts and
tris-(hydroxylmethyl)aminornethane salts,       The solvate is not
particularly limited so long as it is medically acceptable. Specific examples
of the solvate include hydrates and alcoholatcs.       Next, a typical method
for producing the compound represented by the formula (1) will be
described. In each reaction, appropriate protecting group(s) may be used
and conversion(s) desired in common organic chemistry reactions may be
used, as necessary. The type of the protecting group(s) and the order of
conversion of the respective substinicnts are not particularly limited. (I)
Main steps       The compound (1) can be produced according to the
following Scheme 1, for example.  Scheme I 



o    ( 5 )    ( 3       In each fomnda, R, R2, R3, R4 and Ring A are as
defined above, respectively, and LGI, LG2 and LO3 represent leaving
groups.       Examples of the leaving groups LG1, LG2 and LO3 include a
halogen atom, a toluenesulfonyloxy group, a methanesulfonyloxy group
and a trifluoromethanesulfonyloxy group. LG1 is preferably a chloro group.
LO2 is preferably a bromo group, a toluenesulfonyloxy group or a
methanesulfonyloxy aroup. LC' is preferably a chloro group, a bromo
group or an iodo group.       As described in Scheme I, a compound (5)
can be obtained by converting the hydroxyl group of a compound (6) to a
leaving group LG2 such as a halogen atom, a toluenesulfonyloxy group, a
methanesulfonyloxy group oi a trifiuoromethanesulfonyloxy group by
treatment with thionvl chloride, thionyl bromide, toluenesulfonyl chloride,
methanesulfonyl chloride or 



trifluoromethanesulfonvl chloride in the presence of a base thr example,
based on common knowledge in organic chemistry.      A compound (4)
can he obtained by reacting the compound (5) with sodium bisulfide. in
N,N-dimethylformarnide and then treating with a base. The compound (4)
can also be obtained by reacting the compound (5) with potassium
thioaceta.te in N,N-dimethyiformamide, Examples of the base include
potassium carbonate and potassium bicarbonate. The base is preferably
potassium carbonate. The reaction temperature is suitably -10C to 70C,
and preferably -10C to 30C.       The compound (4) can he converted to
the compound (3) by acid treatment or hydrolysis and subsequent
treatment under deprotection reaction conditions suitable for the
protecting group in the amino group having a protecting group (R4), when
its 114-R2 group is a protecting group such as a 4-methoxybenzyl group.
A typical example of the deprotection reaction conditions suitable for the
protecting group will be described below. For example, when the amino
group substituted with a protecting group is an alkanoylamino group or an
aroylamino group, the group can be converted to an amino group by
hydrolysis using an aqueous solution of sodium hydroxide, potassium
hydroxide, ammonia or the like. When the amino group substituted with a
protecting group is a tert-butoxycarbonyl amino group or a
di-tertbutoxycarbonylamino group, the group can be converted to an
amino group by treatment with an acid such as hydrochloric acid or
trifluoroacetic acid.       The compound (3) can be converted to the
compound (1) by treatment with LG3-R4-R2 in a solvent in the presence
of a base. Examples of the solvent include N,N-dimethylfonnamide.
N-methylpyrrolidone, tetrahydrofuran and dimethylsulfoxide. Examples of
the base include sodium hydride, sodium ethoxide, potassium
ten-butoxide, potassium hydroxide, potassium carbonate and cesium
carbonate. The reaction temperature is suitably 0C to 100C. The reaction
time is suitably 1 to 48 hours.  32       On the other hand, when the -R[-R2
group of the compound (4) is not a protecting group, the compound (1)
can be obtained by treating the amino group having a protecting group
(R4) under the above deproteclion reaction conditions. (II) Steps of
conversion of substituent R3 on Ring A       The substituent R3 on Ring A
of the compound (1) or (4) obtained in the above Scheme I can be
converted to another substituent based on common knowledge in organic
chemistry, as shown in the following Scheme 2. Scheme 2  



In each formula, RI, R2, R1" and Ring A are as defined above;
respectively, R7R5NCO represents a carbamoyi group which may have a
substituent(s) (wherein the carbamoyl group which may have a
substituent(s) is as defined for R3 above), and g R. represents an alkyl
group having 1 to 8 carbon atoms which may have a substituent(s)
(wherein the alkyl group haying 1 to 8 carbon atoms which may have a
substituent(s) is as defined for R3 above).       As shown in Scheme 2, a
carboxylic acid derivative (1-1b) can be obtained by hydrolyzing a cyano
derivative (44a) where 113 in the compound (4) is a cyano group under
acidic conditions, for example. In this case, the amino group having a
protecting group (R4) is deproteeted and converted to an amino group by
hydrolysis under acidic conditions.      The carboxylic acid derivative (1-1b)
can be convened to an amide derivative (i -1 e) by condensation reaction
with various amines. A method generally used as a peptide synthesis
method may be suitably used in the condensation reaction with amines.
Examples of the peptide synthesis method include an azid.e method, an
acid chloride method, a DCC (dicyclonexylcarbodiimide) method, an
active ester 



method, a carbonykliimitlazole method, a method using a water-soluble
carbodiimide and a method using diethyl cyanophosphate. These
methods are described in M. Bondansky, Y. S. 'Klausner and M. A.
Ondetti, "Peptide Synthesis"(A Wileyinterscience publication, New York,
1976), G. R. Pettit, "Synthetic Peptides" (Elsevier Scientific Publication
Company, New York, 1976), The Chemical Society of Japan (ed.), "Jikken
Kagaku Koza (Courses in Experimental Chemistry), 4th edition, Vol. 22,
Yuki Gosei (Organic Synthesis) IV" (Maruzen Co., Ltd., 1992) or the like.
Examples of the solvent used in the condensation reaction include
N,Nciimethylformamide, N-methylpyrrolidone, pyridine, chloroform,
methylene chloride, tetrahydrofuran, dioxanc, acetonitrile and mixed
solvents thereof The reaction temperature is suitably -20C to 50C, and
preferably -10C to 30C. As such an amine, there may be used a
commercially available compound, or a compound produced by a method
described in a document or a method described in Examples, or a method
similar to these methods       The carboxylic; acid derivative (1-lb) can be
converted to an ester derivative (1-1d) by condensation reaction with
various alcohols (R9-0H) or substitution reaction with various alkyl halides.
As the condensation reaction of the carboxylic acid derivative (1-1b) with
various alcohols, condensation reaction in the presence of an acid catalyst
such as hydrochloric acid or sulfuric acid, Miisunobu reaction or the like
may be suitably used. In the substitution reaction with various alkyl
halides,  34 alkyiation of a carboxyl group may be suitably performed
using an appropriate base in a solvent. When R.3 in the compound (4) is a
hydroxyl group, for exam corresponding compounds (1-10, (1-1g), (1-1h)
or (1-1i) can be obtained, respectively, by converting the hydroxyl group to
an allcoxy group, a carbamoyloxy group, an alkanoyloxy group or an oxo
group, and then treating under appropriate deprotection reaction
conditions suitable for the protecting group, as described in Scheme 3.
Scheme 3     



(4- 1 0) N-N \Ory, 0A 11 1                                     -.R' ( 4 -- 1 h) N-N 0-4 ; S
each formula, RI, R2, R4, R9, R'R.BNCO and Ring A are as defined
above, respectively, and R' ' represents a hydrogen atom or an alkyl group
having 1 to 8  



35 carbon atoms which may have a substithent(s) (wherein the alkyl group
having 1 to 8 carbon atoms which may have a substituent(s) is as defined
for P: above).       In the conversion of the hydroxyl group to an alkoxy
group (conversion of a compound (4-1e) to a compound (4-1f)), a method
generally used as ether synthesis method may be suitably used. For
example, the alcohol derivative (4-1e) may be suitably treated with an
alkyl halide in a solvent in the presence of a base. Examples of the
solvent includel`81,N-dimethylformamide, N-methylpyrroiidone, diethyl
ether, tetrahydrofuran and toluene. Examples of the base include sodium
hydride, potassium hydride, sodium hydroxide, potassium hydroxide,
potassium carbonate, sodium tert-butoxicie, potassium tert-butoxide.
pyridine, DBU and diisopropyletn.ylaminc. The base is preferably sodium
hydride. The reaction temperature is suitably  -80C to 150C, and
preferably 0C to 100C. The reaction time is suitably 15 minutes to 72
hours. The method is described in The Chemical Society of Japan (ed.),
"Jikken Kagaku K.oza (Courses in Experimental Chemistry), 4th edition,
Vol. 20, Yuki Gosei (Organic Synthesis) II" (Maruzen Co., Ltd., 1992) or
the like.       In the conversion of the hydroxyl group to a carbamoyloxy
group (conversion of the compound (4-1e) to a compound (4-1g)), a
method generally used as carbamoylation reaction may he suitably used.
Examples of the method include a method of treating the alcohol
derivative (4-1e) with an isocytanate derivative in a solvent and a method
of treating the alcohol derivative (4-1e) with 1,11- carbonykiiimidazole or
phosgene in a solvent and then adding an amine.       in the conversion of
the hydroxyl group to an alkanoyloxy group (conversion of the compound
(4-1e) to a compound (4-1h)), a method generally used as alkanoylation
reaction may be suitably used. Examples of the method include an ride
method, an acid chloride method, a DCC (clicyclohexylciarbociiimide)
method, an active ester method, a carbonyldiimiclazole method, a method
using a water-soluble carbodiimicie and a method using diethyl
gyanophosphate.  3 6       Examples of the method for conversion of the
hydroxyl group to an oxo group (conversion of the compound (4-1e) to a
compound (4-1 i)) include Makin yama oxidation, and Swern oxidation or
oxidation reaction as its modification using DCC, trifiuoroacetic anhydride,
acetic anhydride or a sulfur trioxid.e.-pyricline complex instead of oxalyl
chloride. The method is described in The Chemical Society of Japan (ed ),
"Silken Kagaku Koza (Courses in Experimental Chemistry), 4th edition,
Vol. 23, Yuki Gosei (Organic Synthesis) V" (Maruzen Co., Ltd., 1992) or
the like.       The compounds (4-1f), (4-1g), (4-1h) and (4-1i) produced by
the above methods can be converted to compounds (1-10, (1-1g), (1-1h)
and (1-1i) by treatment under deprotection reaction conditions suitable for
the protecting group in the amino group having a protecting group (R4).
Further, when R3 in the compound (4) is an oxo group, the ketone
derivative (4-1i) as a raw material can be converted to an amine derivative
(4-1j) by reductive amination reaction with various amines, and then the
amine derivative (4-1j) can be converted to an amine derivative (1-1j) by
treatment under appropriate deprotection reaction conditions suitable for
the protecting group, as described in Scheme 4, for example. Scheme 4 
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(4i )     N-N H(4-14.   )NI -SiN (k)        In each formula, R1,123, R4 and
Ring A are as defined above, respectively, and R1aRN represents an
amino group which may have a substituent(s) (wherein the amino group
which may have a substituent(s) is as defined for R3 above). 



Examples of the reducing agent used in the reductive a.mination reaction
include sodium borohydride, sodium cyanoborohydride and sodium
triacetoxyborohydride. Such a method is described in The Chemical
Society of Japan (ed.), "Jikken Kagaku Koza (Courses in Experimental
Chemistry), 4th edition, Vol. 20, Yuki Gosei (Organic Synthesis) II"
(11vIaruzen Co., Ltd., 1992) or the like.       The amine derivative (4-1j),
wherein both Rm and Rsa are hydrogen atoms, can also be obtained by
reducing an oxime derivative (4-1k) which can be obtained by
condensation reaction of the ketone derivative (4-1i) with hydroxylamine.
Further, the amine derivative (4-1j), wherein both Rm and Raa are
hydrogen atoms or any one of Rm and le is a hydrogen atom, can be
further chemically modified as described in Scheme 5. For example,
corresponding compounds (1-11), (1-1m), (1-1n) and (1-1o) can be
obtained, respectively, by producing a compound having an
alkoxycarbonylamino group (4-11), a compound having a carbamoylamino
group (4-1m), a compound having an alkanoylamino group (4-1n) or a
compound having an alkylsulfonylam no group, an arylsulfonylamino
"coup or a heterocyclic sulfonylamino group (4-1o) from an amine
derivative (4-lja) and then convening R4 to an amino group by treatment
under appropriate deprotection reaction conditions suitable for the
protecting group,  38  Scheme 5    ( 4 - 1 m)  
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\(1..1- c'<'N N-4-- AI '4-N 5NRH14 (4 - 1)(1 - 1 c))      In each formula, R1,
R2, R4 and Ring A are as defined above, respectively. Rsa represents a
hydrogen atom, an alkyl group having 1 to 8 carbon atoms which may
have a substituent(s), an alkenyl group having 2 to 8 carbon atoms which
may have a substiment(s), an alkynyl group having 2 to 8 carbon atoms
which may have a substituent(s), an aryl group which may have a
substituent(s) or a heterocyclic group which may have a substituent(s). R9
represents an alkyl group having 1 to 8 carbon atoms which may have a
substituent(s), R11 and R12 each independently represent a hydrogen
atom, an alkyl group having 1 to 8 carbon atoms which may have a
substituent(s), an alkenyl group having 2 to 8 carbon atoms which may
have a substituent(s), an alkynyl group having 2 to 8 carbon atoms which
may have a substituent(s), an aryl group which may have a substituent(s)
or a heterocyclic group which may have a substittient(s), and R13
represents a hydrogen atom, an alkyl group  39 having 1 to 8 carbon
atoms which may have a substituent(s), an aryl group which may have a
substituenhs) or a heterocyclic group which may have a substituent(s)
(wherein the alkyl group having I to 8 carbon atoms which may have a
substituent(s) in Rsa, R9, R11, R12 and R13 is as defined for R3 above,
the alkenyl group having 2 to 8 carbon atoms which may have a
substituent(s) in R8a, RH and R12 is as defined for 123 above, the alkynyl
group having 2 to 8 carbon atoms which may have a substituent(s) in R.
Rit and R12 is as defined for R3 above, the aryl group which may have a
substituent(s) in R8a, K K12 and R13 is as defined for R3 above, and the
heterocyclic group which may have a substituent(s) in R8a, R11,1212 and
R13 is as defined for R3 above).      Examples of the conversion of the
amino group to an alkoxycarbonylamino group (conversion of the amine
derivative (4-Ha) to the compound having an alkoxycarbonylamino group
(4-11)) include a method of condensing the amine derivative (4-ljb) with a
carbonate derivative such as alkoxycarbonyl chloride under basic
conditions. Such a method is described in The Chemical Society of Japan
(ed.), "Jikken Kagaku Koza (Courses in Experimental Chemistry), 4th
edition, Vol. 20, Yuki Gosei (Organic Synthesis) II" (Maruzen Co., Ltd.,
1992) or the like.       Examples of the conversion of the amino group to a
carbamoylamino group (conversion of the amine derivative (4- lja) to the
compound having a carbamoylamino group (4-1m)) include addition
reaction of the amine derivative (4- lja) to cyanic acid or an isocyanate,
and a method of previously treating any one of the amine derivative (4-ha)
and an introduced amine (1211-NH-R12) with 1,1'- carbonyldiimidazole or
phosgene in a solvent and then adding the other remaining amine.
Examples of the conversion of the amino group to an amide (conversion
of the amine derivative (4-ha) to the amide (4-1n)) include condensation
reaction of the amine derivative (4- lja) with various carboxylic acids. A
method generally used as 



40 the peptide reaction described above may be suitably used in the
condensation reaction.       Examples of the conversion of the amino group
to an alkylsulfonylamino group, an arylsulfonylarnino group or a
heterocyclic sulfonylamino group (conversion of the amine derivative
(4-lja) to the compound having an alkylsulfonylamino group, an
arylsulfonylamino group or a heterocyclic sulfonylamino group (4-1o))
include condensation reaction of the amine derivative (4-lja) with various
alkylsulfonyl chlorides, arylsulfonyl chlorides or heterocyclic sulfonyl
chlorides under basic conditions.       Further, when the substiment on
Ring A of the compound (4) is a hydroxyl group, a compound containing a
double bond in Ring A can be produced, as shown in Scheme 6.  Scheme
6 RI-R2,RL-R2 N-N SNR) (A c -- 1 e)(4 c -1 p )  



In each formula, RI, R2 and R` are as defined above, respectively.       As
described in Scheme 6 a methanesulfonate (4c-lp) can be obtained by
treating an alcohol (4c-le) with methanesulfonyl chloride in a solvent in the
presence of a base, for example. The solvent is preferably
dichloromethane, chloroform, dichloroethanc, tetrahydrofuran or the like,
and more preferably such a solvent dehydrated. The base is preferably a
tertiary amine such as triethyiaminc or di isopropyiethylamine. The
reaction temperature is preferably -10C to 30C. A compound (4d-lq)
containing a double bond in Ring A can be obtained by treating  41 the
inethanesulfonate (4e-lp) with a base in a solvent. The solvent for the
reaction is preferably N,N-dimethyl formamide, N-methylpyi-rolidone,
toluene, dichloromethane, chlorofotin, dichloroethane, tetrahydrofuran or
the like, The base is preferably potassium carbonate, sodium
tert-butoxide, potassium tert-butoxide,         DBU, diisopropylethylamine or
the like. The reaction temperature may suitably adjusted to an appropriate
temperature according to the base used, and is preferably 50 to 80C when
potassium carbonate is used as a base, for example. The compound
(4d-lq) can be converted to a derivative (1d-lq) containing a double bond
in Ring A by treatment under appropriate deprotec,tion reaction conditions
suitable for the protecting group in the amino group substituted with a
protecting group (R4).       When the subst tuent on Ring A of the
compound (4) is a halogen atom, a compound containing a double bond in
Ring A can be similarly produced by treatment with a base.       Further,
when Ring A is a 7-membered ring and R is an oxo group, R3 can be
converted to another substituent based on common knowledge in organic
chemistry, as shown in Scheme 7, for example.  



42 Scheme 7       In each formula, RI, R2, R.4, R7aR5aN and Rs are as
defined above. R3a and R3b represent any of the plurality of substituents
of R3 above, and RI4 represents a vinyl D-oup which may have a
substituent(s) or an aryl group which may have a substituent(s).  43       A
ketone, derivative (4c-10 can be converted to a monosubstituted alkyl
compound (R3a = H, 4e-ir) by treatment with 0.5 to 1.5 molar equivalents
of a laalogenoalkane relative to the ketone derivative in a solvent in the
presence of a base and a disubstiluted alkyl compound (4c-lr) by
treatment with 2 to 3 molar equivalents of a halogenoalkane relative to the
ketone derivative in the presence of a base, and in particular can be
converted to a spirocycloalkane derivative (4c-lr) by treatment with a
dihaloethane such as dibromoethane in the presence of a base. The
derivative can be converted to a mono- or ciifluoro compound (4c-lr) by
treatment with N-fluorobenzenesulfonimide or the like in the presence of a
base in the same manner as above, Examples of the solvent include
tetrabycirofuran, N,Ndimethylformamide, N-methylpyrrolidone and
dimethyl sulfoxide. The solvent is more preferably dimethyl sulfoxide or
N,N-dime,thylformamide. Examples of the base include sodium hydride,
sodium tert-butoxide, potassium tert-butoxide, potassium carbonate and
sodium carbonate. The base is preferably potassium carbonate or sodium
hydride. The reaction temperature may be suitably adjusted to an
appropriate temperature according to the base used. The reaction
temperature is preferably 0C. to 80C, and more preferably 20C to 40C
when the base is potassium carbonate, and is preferably -78C to 80C, and
more preferably -10C to 40C when the base is sodium hydride, for
example. Various derivatives can be synthesized by treating the ketone
derivative (4e-lr) in thd same manner as in Schemes 4 and 5.       A
(3-ketoaldehyde equivalent (4c-1 s)can be obtained by heating the ketone
derivative (4c-li) and N,N-dimethyllormamicie dimethyl acetal in a solvent
such as toluene or benzene. It is reported that a P-ketoaldehyde
equivalent such as the equivalent (4c-ls) can be converted to a pyricione
derivative, a pyrimidine derivative, a pyrazole derivative, an oxazole
derivative or the like (see Bioorganic &I; Medicinal Chemistry (2003) Vol.
11, No. 22, 4749-4759, for example, for the method for  44 Medicinal
Chemistry (1978) Vol, 21, No. 7, 623-628 for the method for converting a
13-Xetoaldehyde equivalent to a pyymidine derivative; see Journal of
Heterocyclic Chemistry (1982) Vol. 19, No. 6, 1355-1361 for the method
for converting a f3- ketoaldehyde equivalent to a pyrazole derivative; see
Journal of Heterocyclic Chemistry (1983), Vol. 20, No. 3, 645-648 for the
method for converting a pketoaldehyde equivalent to an oxazole
derivative). For example, the equivalent (4c-is) can be converted to an
oxazole derivative (4d-lt) by treatment with hydroxylamine hydrochloride.
The equivalent (4c-ls) can also be converted to a pyrazoic derivative
(4d-lu) by treatment with hydrazine.       The ketone derivative (4c-li) can
also be converted to a triflate compound (4- 1v) by treatment with
trifluoromethanesulfonic anhydride in the presence of a base. Examples of
the solvent include methylene chloride, acetonitrile, tetrahydrofuran and
N,N-dimethylforrnamide. The solvent is preferably methylene chloride.
Examples of the base include sodium hydride, potassium hydride, sodium
hydroxide, potassium hydroxide, potassium carbonate, sodium
tert-butoxide, potassium tertbutoxide, pyridine, triethylamine, DBL1 and
diisopropyiethylamine. The base is preferably triethylamine. The reaction
temperature i.s suitably -80C to 150C, and preferably -10C to 40C. Then,
a vinyl or aryl derivative (4d-2v) can be produced from the triflate
compound (4d-lv) by coupling reaction with an organoboronic acid
derivative in the presence of a metal catalyst and a base. An appropriate
additive may be used in the coupling reaction to promote the reaction. The
organoboronic acid derivative is commercially available or can be
produced by a known method. 



A reference on the method for producing an organoboronic acid derivative
and the coupling reaction is Chemical Reviews, 1995, 95, 2457-2483.
The organoboronie acid derivative is preferably used in an amount of 1 to
2 molar equivalents relative to the triflate compound (4d-lv). The metal
catalyst is preferably a palladium catalyst. Examples of the palladium
catalyst include a [1,1'bis(diphenylphosphino)ferrocene]dichloropalladium
(II)/dichloromethane complex  45
diehlorobis(triphenylphosphint)palladium (II) and
tetrakis(triphenylphosphine)palladium (0), The metal catalyst is preferably
used in an amount of 0.01 to 0.2 molar equivalent relative to the titillate
compound (4d-lv). Examples of the base include inorganic bases such as
tripotassium phosphate, potassium carbonate, sodium carbonate and
cesium carbonate. The base is preferably tripotassium phosphate,
sodium. carbonate or the like. The base is preferably used in an amount of
1 to 100 molar equivalents relative to the triflate compound (4d-lv).
Examples of the additive include organophosphorus compounds such as
1,1'-bis(diphenylphosphino)ferrocene (dpp 0 and triphenylphosphine. The
additive is preferably used in an amount of 0.05 to 0.2 molar equivalent
relative to the titillate compound (4d-1 v).       The solvent for the coupling
reaction is not particularly limited so long as it does not inhibit the reaction
and dissolves the starting material to a certain extent, Preferred examples
of the solvent include ether solvents such as 1,4-clioxane and 1,2-
dimethoxyethane, amide solvents such as N,N-dimethylformarnide and
N-methy1-2- pyrrolidone, hydrocarbon solvents such as toluene and
benzene, alcohol solvents such as methanol and ethanol, and polar
solvents such as acetonitrile and water. These solvents may be used as a
mixed solvent of two or more. The reaction tempcfatuf e is 10C to the
boiling point of the solvent, and preferably room temperature to 100C. The
reaction time is usually about 1 to 50 hours.       The trifiate compound
(46-1v) can be converted to an ester compound (4d-1w) by reaction under
the above reaction conditions without using an organoboronic acid
derivative in an alcohol as a solvent in a carbon monoxide atmosphere.
The alcohol is preferably methanol or ethanol.       A carboxylic acid
derivative (4d-2w) can be produced by hydrolysis reaction of the ester
derivative compound (4d-I w). The hydrolysis reaction is preferably a
known alkali hydrolysis. A reference is Jihaen Kagaku Koza (Courses in
Experimental Chemistry) (4th edition, Vol. 22, edited. by The Chemical
Society of  46 Japan, Maruzen Co., Ltd. "Yuki Gosei (Organic Synthesis)
IV: San, Aminosan, Peputido (Acids, Amino Acids, Peptides)", pp. 6-11.
An amide derivative (4e1-3w) can be produced in the same manner as in
Scheme 2       An alcohol derivative (4d-3x) can he produced by reducing
the carboxylic acid derivative (4c1-2w). The reduction reaction is
preferably a known reduction reaction. A reference is Jikken Kagaku Koza
(Courses in Experimental Chemistry) (3rd edition, Vol. 14, edited by The
Chemical Society of Japan, Maruzen Co., Ltd.) "Yuki Kagobutsu No
Hannou To Gohsei (Reaction and Synthesis of Organic Compounds) [1]",
pp. 477-478. 



An acetic acid ester derivative (4d-I y) can be produced from the ketone
derivative (4c- ii) by a homologation typified by Wittig reaction. The
homologation is preferably a known reaction, and may be one described
in Jikken Kagaleu Koza (Courses in Experimental Chemistry) (4th edition,
Vol. 22, edited by The Chemical Society of Japan, Maruzen Co., Ltd.)
"Yuki Gosei (Organic Synthesis) I: Tankasuiso, Harogen Kagobutsu
(Hydrocarbons, Halogen Compounds)", pp. 57-69. An acetic acid
derivative (4d-2y) can be produced from the acetic acid ester derivative
(4d-ly) by the same hydrolysis reaction as above. An acetic acid amide
derivative (4d-3y) can be produced in the same manner as in Scheme 2.
An amine derivative (4d-3z) can be produced by rearrangement reaction
of the carboxylic acid derivative (4d-2y). The rearrangement reaction is
preferably a known rearrangement reaction. A reference is Jficken Kagaku
Koza (Courses in Experimental Chemistry) (4th edition, Vol. 22, edited by
The Chemical Society of Japan, Maruzen Co., Ltd.) "Yuki Gosei (Organic
Synthesis) if Arukom, Amin (Alcohols, Amines)", pp. 302-308. An amine
derivative (4d-4z) can be produced by modification by the same method
as shown in Scheme 5.       An ethanol derivative (4d-2a) can be produced
by reducing the acetic acid ester derivative (4d-ly). The reduction reaction
is preferably a known reduction reaction. A reference is Jikken Kaaaku
Koza (Courses in Experimental Chemistry)  47 (3rd edition, Vol. 14. edited
by The Chemical Society of japan, Maruzen Co., Ltd.) "Yule" Kagobutsu
No Hannon To Gohsci (Reaction and Synthesis of Organic Compounds)
[1]", pp. 474-477. An ethylamine derivative (4d-2b) can be produced by
substitution reaction. The substitution reaction is preferably a lcnown
reaction, and may be one described in Jikleen Kagaku Koza (Courses in
Experimental Chemistry) (4th edition, Vol. 22, edited by The Chemical
Society of Japan, Maruzen Co., Ltd.) "Yuki Gosei (Organic Synthesis) IT
Arukom, Amin Kagobutsu (Alcohols, Amine Compounds)", pp. 284-290.
The compounds (4c-ir), (4d-lt), (4d-lu), (4d-2v), (4d-3w), (4d-3x), (4d-3y),
(4d-4z) and (4d-2b) can be converted to corresponding amine derivatives
(1c-lr), (i d-lt), (1d-1.u), (Id-Tv), (id-lw), (Iii-lx), (1d-ly), (1d-lz) and (1d-2a),
respectively, by treatment under appropriate dcprotection reaction
conditions suitable for the protecting oup. (1,10 Raw material production
steps       The compound (6) shown in Scheme I can be produced
according to the method described below, for example, based on common
knowledge in organic chemistry with reference to documents related to
production of various 11-i- pyrazolo[3,4-ellipyrimidine derivatives (for
example, Synthesis, Vol. 10, pp. 645-647, 1975; Tetrahedron, Vol. 48, pp.
8089-8100, 1992; WO 2005/28434; or WO 98/4399) and Clic like.       A
compound (6a) which is a synthetic raw material for the compound of the
general formula (1), wherein Ring A is a 7- or 8-membered ring, can be
produced according to Scheme 8, for example.  



48 Scheme 8    N, CICI N0 N NNEI,CI -'1N1-1, ( 1 0 )( 9 )   



El,    N-N\N-NHO-Th.rx, I\ N- NHO I Cl`r-Th`11,ClN ( 8 )( 7 1( 6 a) In each
formula, 121, R2 and R4 are as defined above, respectively.       A
compound 00) can be obtained by treating an aldehyde derivative (11)
tvith 3-butenylmagnesiurn bromide in a solvent. Examples of the solvent
used in this reaction include toluene, benzene, diethyl ether and
tetrahydrofuran. The solvent is preferably tetrahydrofuran. The reaction
temperature is suitably -78C to 50C, and preferably -20C to 30C. 



The compound (10) can be converted to a ketone derivative (9) by
treatment under appropriate oxidation reaction conditions. Examples of
the oxidation reaction in that case include Mukaiyama oxidation; Swem
oxidation or oxidation reaction as its modification using DCC,
trifluoroacetic anhydride, acetic anhydride or a sulfur trioxide-pyridine
complex instead of oxalyi chloride; and oxidation reaction using
manganese dioxide.       The ketone derivative (9) can be converted to a
compound (8) by treatment With R2-R1-NI-INI-12 in a solvent. Examples
of the solvent used in this reaction include alcohols, methylene chloride,
tetrahydrofuran, dioxane and mixed solvents thereof. The reaction
temperature is suitably -20C to 50C, and preferably -10C to 30C. When
R`IR' -1\THNI-I2 is replaced with its salt, an equivalent or excess of a  49
base relative to the salt may be suitably used, Examples of the base
include Miethylamine.       A dial derivative (6a) can be obtained by
protecting the amino group at the 6- position of the compound (8) with an
appropriate protectina group to convert it to a compound (7) and then
performing 1,2-dihydroxylation. Examples of the dihydroxylation of an
alkene include reaction using potassium permanganate in the presence of
an alkali, water addition reaction in the presence of mercury salt
(Kucherov-Deniges method), osmium oxidation reaction using a catalytic
amount of osmium tetroxide and an amine oxide as a co-oxidant, and
dihydroxylation reaction using iodine (Prevoat method or Woodward
method).       The diol derivative (6a) can be converted to the compound
(5) described in Scheme 1 by protecting its primary hydroxyl group with a
bulky protecting group such as a tert-butyldiphenylsily1 group and then
converting its secondary hydroxyl group to a leaving group LG-2 (such as
a p-toluenesulfonyloxy group or a rnethanesulfonyloxy group), and then
the compound (5) can be converted to the compound (4), wherein Ring A
is a 7-membered ring, by subjecting the compound to cyclization reaction.
Alternatively, the diol derivative (6a) can be converted to the compound
(5) described in Scheme 1 by selectively converting its primary hydroxyl
group to a leaving group L02 (such as a p-toluenesulfonyloxy group or a
methanesulfonyloxy group), and then the compound (5) can be converted
to the compound (4), wherein Ring A is an 8-membered ring, by
subjecting the compound to cyclization reaction.       in the reaction of
producing the compound (10) from the compound (11) as described in
Scheme 8, the following diol derivative (6b) which is a raw material for the
compound (1), wherein Ring A is an 8-membered ring, can be obtained by
performing the same reaction using 3-butenylmagnesium bromide instead
of 4- pentenylmaesium bromide.  50 



( 6 b in the formula, R', R2 and R4 are as defined above, respectively.
The diol derivative (6b) can be converted to the compound (5) described
in Scheme l by protecting its primary hydroxyl group with a bulky
protecting group such as a tert-butyldiphenylsilyl group and then
converting its secondary hydroxyl group to a leaving group LG2 (such as a
p-toluenesulfonyloxy group or a methanesulfonyloxy group), and then the
compound (5) can be converted to the compound (4), wherein Ring A is
an 8-membered ring, by subjecting the compound to cyclization reaction
The compound of the general fo..11 ula (1), wherein Ring A is a 6- or ?-
membered ring, can be produced from a diol derivative (6c), for example.
The diol derivative (6c) can be produced according to Scheme 9.  51
Scheme 9 2OH14-1.1 / HON 



CINC-LC 1, ( 1 2)( 6 c In each formula, RI, R2 and R4 are as defined
above, respectively.       A compound (17) can be obtained by treating the
aldehyde derivative (1.1) with ally1 bromide and indium powder in a
solvent. The alkene derivative (17) can also be obtained by Grignard
reaction using the aldehyde derivative (11) and allylmagnesium bromide.
A triol derivative (16) can be obtained by the aforementioned
1,2-dihydroxylation of the alkene derivative (17). The triol derivative (16)
can be converted to an acetal derivative (15) by treatment with 2,2-
dimethoxypropane and a catalytic amount of an acid in a solvent, or by
treatment with an acid catalyst in acetone. Examples of the acid catalyst
include ptoluenesulfonic acid. The acetal derivative (15) can be converted
to an acetal derivative (12) through a compound (14) and a compound
(13) by the same three-step treatment as in the conversion from the
compound (10) to the compound (7) in  52 Scheme 8 as described above.
The diot derivative (6c) can be obtained by treating the acetal derivative
(12) with a catalytic amount of an acid in an alcohol.      The diol derivative
(6c) can be converted to the compound (4), wherein Ring A is a 6- or
7-membered ring, by the same method as the aforementioned method of
converting the diol derivative (6a) to the compound (4), wherein Ring A is
a 7- or 8- membered ring.      An alcohol derivative (6d) can be obtained
by further converting the diol derivative (6c) according to the method
described in Scheme 10. The alcohol derivative (6d) can be used as the
starting compound (6) when Ring A of the compound (1) in Scheme 1 is a
6-membered ring. Scheme 10 OH N-N 



HOI CINR (a c  Ra / HO   CINL, R ( 6 a)  In each formula, RI, R2, R3 and
R4 are as defined above, respectively.      An aldehyde derivative (18) can
be obtained by oxidation reaction of the diol derivative (6c) with sodium
periodate. The alcohol derivative (6d) can be obtained by reacting the
aldehyde derivative (18) with various nucleophilic reagents in a solvent.
Trimethylsilyl cyanide, various Grignard reagents, organolithium reagents
or organozinc reagents and the like can be used as a nucleophilic
reagent. This reaction makes it possible to obtain the alcohol derivative
(6d), wherein the substituent 12.2 is a cyano group, an alkyl group having
I to 8 carbon atoms which may have a substituent(s), an alkenyl group
having 2 to 8 carbon atoms which may have a substituent(s), an alkynyl
group having 2 to 8 carbon atoms which may have a substituent(s), an
aryl group which may have a substituent(s), a heterocyclic group which
may have a substituent(s), or the like.  



53       An alcohol derivative (Pe) or an alcohol derivative (60 can be
obtained, respectively, by performing the same reaction described in
Scheme 9 using the diol derivative (6a) or the diol derivative (6b) instead
of the dial derivative (6c). The alcohol derivative (6e) can be used as the
starting compound (6) when Ring A of the compound (1) in Scheme 1 is a
7-membered ring. The alcohol derivative (6f) can be used as the starting
compound (6) when Ring A of the compound (1) in Scheme 1 is an
8-membered ring. IC' HON Cl Ie.-N.11R  (6 e) ( 6)  In each formula, RI,
R2, R3 and R4 are a.s defined above, respectively.       The ATPase
activity of HSP90 can be examined by an ATPase assay commonly used
by a person skilled in the art. For example, the ATPase activity of HSP90
can be detected using a recombinant HSP90 protein and ATP in the
presence or absence of the test compound, as described in Test Example
2 below. Alternatively, in an ATPase assay, the method described in
Analytical Biochemistry 327, 176-183 (2004) or Nature 425, 407-410
(2003) may be suitably performed, for example,       inhibition of the
expression of HSP90 can be examined by Northern blotting, Western
blotting, HASA or the like commonly used by a person skilled in the art.
For example, mRNA is recovered from cells cultured in the presence or
absence of the test compound to perform Northern blotting. When the
amount of HSP90 mRNA in mlINA. recovered from the cells cultured in
the presence of the test compound is reduced from that in mRNA
recovered from the cells cultured in the absence of the test compound, the
test compound is identified as a compound inhibiting the expression of Et
SP90. Alternatively, the amount of liSP90 protein 



54 may be suitably examined by performing Western blotting using the
method described in Cancer. Res. 65, 6401-6408 (2005), for example.
Inhibition of binding of HSP90 to a client protein can be examined by
immunoprecipitation and Western blotting commonly used by a person
skilled in the art, for example. In immunoprecipitation and Western
blotting, the method described in J. Biol. Chem. 277, 10346-10353 (2002)
may be suitably performed, for example.       The compound inhibiting
binding of HSP90 to co-chaperones or immunophilins can be examined by
immunoprecipitation and Western blotting commonly used by a person
skilled in the art, for example. Binding of HSP90 to co-chaperones or
iminunophilins may be suitably examined in the presence or absence of
the test compound by performing the method described in Nature 425,
407-410 (2003), for example.       Inhibition of binding of HSP90 to ATP
can be examined by a test for binding of labeled ATP to HSP90, for
example. Binding of IISP90 to labeled ATP may be suitably examined in
the presence or absence of the test compound by performing the method
described in J. Biol. Chem. 272, 18608-18613 (1997), for example.
Inhibition of the confolinational change of HSP90 can be examined by a
conformational assay using bis-ANS
(1,1c-bis(4-anilino-5-naphthalenesulfonic acid)), for example, in the
conformational assay, the method described in J. Med. Chem. 47,
3865-3873 (2004) may be suitably performed, for example.       The
compound of the present invention can be used for treatment of various
cancers such as lung cancer, gastrointestinal cancer, ovarian cancer,
uterine cancer, breast cancer, liver cancer, head and neck cancer, blood
cancer, renal cancer and testicular neoplasm, for example.       The
pharmaceutical composition comprising the compound of the present
invention can be administered as various injections for intravenous
injection, intramuscular injection, subcutaneous injection and the like, or
by various methods  55 such a.s oral administration and transdcrtnal
administration. Among these administration methods, intravenous
administration and oral administration using an aqueous formulation are
preferable. The aqueous formulation can be prepared by foLilling an acid
adduct with a pharmacologically acceptable acid or forming a salt of an
alkali metal such as sodium. In the case of oral ach-ninistration, the
aqueous formulation may be either a free form or a salt form. 



Appropriate formulations can be selected according to the administration
method and prepared by a method for preparing various formulations
commonly used. Examples of oral formulations among dosage foims of
the antitumor agent of the present invention include tablets, powders,
granules, capsules, solutions, syrups, elixirs and oily or aqueous
suspensions. When the formulation is an injection, a stabilizer, a
preservative, a solubilizer or the like can also be used in the formulation.
The injection may be provided as a formulation to be prepared before use
by storing a solution which may contain such an adjuvant or the like in a
container and then converting it to a solid formulation by lyophilizabon or
the like. One dose may be stored in one container, or multiple doses may
be stored in one container.       Examples of solid formulations include
tablets, capsules, suanules, pills, troches and powders. These solid
formulations may contain a phannaceutically acceptable additive together
with the compound of the present invention. Examples of the additive
include tillers, bulking agents, binders, disintegrants, solubilizers, wetting
agents and lubricants. These can be selectively mixed as necessary to
provide a fbimulation. Examples of liquid Rnaulations include solutions,
elixirs, syrups, suspensions and emulsions. These liquid formulations may
contain a pharmaceutically acceptable additive together with the
compound of the present invention. Examples of the additive include
suspending agents and emulsifiers. These can be selectively mixed as
necessary to provide a formulation.  56       The compound of the present
invention can be used for treating cancer of mammals, in particular
humans. The dose and the dosage interval may be appropriately selected
based on the judbunent of the physician according, to the site of disease
and the body height, body weight, sex or medical history of the patient.
When the compound of the present invention is administered to a human,
the dose range is about 0.01 mg/kg body weight to 100 mg/kg body
weight, preferably about 0.05 mg/kg body weight to 50 mg/kg body weight,
and more preferably 0.1 mg/kg body weight to 10 mg/kg body weight per
day. When the compound is administered to a. human, the compound is
preferably administered in one dose Or two to four separate doses per
day, and the administration is preferably repeated at appropriate intervals.
The daily dose may exceed the aforementioned dose if necessary, based
on the judgment of the physician.       The present invention will be
specifically described with reference to Examples shown below; however,
the present invention is not limited thereto, and they should not be
construed as limitative in any sense. Reagents, solvents and starting
materials not specifically described herein are readily available from
commercial sources. Examples (Example 1) Di-ti-butyl (2-
[(4-methoxy-3,5-dimethylpyridin-2-yi)methylk7,8-dihydro- 



2H-6-thia-1,2,3,5-tetraazaacenaphthylen-4-yllimidodicarbonate 1)
1-(2-Amino-4,6-dichloropyrimidin-5-y1)-3-buten-l-ol OH CI II ci  c7
Indium powder (45.81 g) was added to a mixture composed of
2-amino-4,6- diehloropyrimidine-5-earboaldehyde (63.83 g) and
NN-dimethylformamide (500 mL). Then, sodium iodide (99.66 g) was
added at an internal temperature of 10C under cooling in an ice bath.
Ally1 bromide (67.5 mL) was added to the resulting mixture over 20
minutes. After confirming that the internal temperature once increased
was decreased, the ice bath was removed and the mixture was stirred for
two hours. The reaction mixture was concentrated to about 200 mL. under
reduced pressure. Then, ethyl acetate (1.5 L) and a. saturated sodium
bicarbonate solution (1    were added to the residue, followed by stirring.
The mixture was filtered through Celite and the filtrate was separated.
Then, the organic layer was sequentially washed with water and brine.
The organic layer was dried over anhydrous sodium sulfate and filtered.
Then, the filtrate was concentrated to about 150 mL under reduced.
pressure Hexane was added to the resulting residue, followed by stirring.
Then, the solid was collected by filtration to obtain the title compound
(57.24 g, 74%) as a solid.                       1H-NMR (CDC13) a: 2.46 (III, d),
2.66 (1H, cidd), 2.82 (1H, ddd), 5.13 (11-I, d), 5.16 (1H, d), 5.27dd), 5.33
(2H, br.$), 5.75-5.85 (1H, m).       2)
1-(2-Amino-4,6-dichloropyrimidin-5-y1)-2-(2,2-dimethyl-D 3idioxolan-4-
yl)ethan-l-ol        A mixture composed of the above
1-(2-amino-4,6-dichloropyrimidin-5-y1)-3- buten-l-ol (57.24 g),
N-methylmorpholine-N-oxide (147.6 g), tetrahydrofuran (500 mL), acetone
(500 mL), water (500 mL) and osmium tetroxide (62 ma) was stirred at
room temperature for two days. After confirming that the raw material
disappeared, 



58 a saturated sodium thiosulfate solution (1 L) was added, and the
reaction mixture was concentrated to about 1.5 L under reduced pressure.
The residue was saturated with sodium chloride, followed by extraction
with tetrahydrofuran. The organic layer was dried over anhydrous sodium
sulfate and filtered. Then, the Filtrate was concentrated under reduced
pressure to evaporate the solvent. N,NDimethylfbrmamide (500 mL),
2,2-dimethoxypropane (210 mL) and ptoluenesulfonic acid monohydrate
(18.61 g) were added to the resulting residue, and the mixture was stirred
at room temperature for 14 hours. A saturated sodium bicarbonate
solution (1. L) and water (1 L) were added to the reaction mixture,
followed by extraction with ethyl acetate. The organic layer was
sequentially washed with water and brine and dried over anhydrous
sodium sulfate. After filtration, the filtrate was concentrated to about 100
mL under reduced pressure. Hexane was added to the residue, followed
by stirring. The precipitated crystals were collected by filtration to obtain
the title compound (53.88 g, 77%) as a solid.       3) 1 -(2-Amin o-4,6-di
chloropyrimidin-5-y1)-2-(2,2-dimethyl-[1,3]dioxolan-4- ypethan-1 -one
Triethylamine (5.25 mL) and a sulfur trioxide-pyridine complex (2.45 g)
were added to a mixture composed of the above
1.-(2-amino-4,6-dichloropyrimidin-5-y1)-
2-(2,2-dimethyl-111,31dioxolan-4-yl)ethan-l-ol (2.32 g) and dimethyl
sulfoxide (30 mL) under cooling in an ice bath. The ice bath was removed
and the mixture was stirred for two hours. The reaction mixture was added
dropwise to a 0.5 N hydrochloric acid solution (300 miL), followed by
extraction with ethyl acetate, The organic layer was sequentially washed
with water and brine and then dried over  SQ anhydrous matmesium
sulfate. After filtration, the filtrate was concentrated under reduced
pressure and the solvent was evaporated to obtain a crude product of the
title compound (2.08 g, 90%) as a solid. The resulting compound was
directly used for the next reaction without purification. EST-MS in/z: 270
(M+H).' 4) [(4-Methoxy-3,5-dimethylpyridin-2-yl)meth.y1]-hydrazine
hydrochloride N 



iiH -,6HC1       2-(Chloromethyl)-4-methoxy-3.5-dimethylpyridine (125,95
g) was added to a mixture of hydrazine monohydrate (360 ml) and
methanol (3.3 L) under cooling in an ice bath, and the mixture was stirred
for 30 minutes. Then, the ice bath was removed and the mixture was
heated with stirring at 60C for 2.5 hours. After cooling to room
temperature, water (1.5 L) was added to the reaction mixture, and about
3.5 L of the solvent was evaporated under reduced pressure. A 2 N
sodium hydroxide solution (1 L) and sodium chloride (300 6) were added
to the resulting concentrated residue, followed by extraction with
dichloromethane. The organic layer was dried over anhydrous sodium
sulfate and filtered. Then, the filtrate was concentrated under :educed
pressure. The resulting residue was dissolved in dichloromethane (1.5 L),
A 4 N solution of hydrochloric acid in dioxane (550 ml) was added under
cooling in an ice bath, and then the mixture was stirred at -2C for 13
hours. The precipitated solid was collected by filtration, sequentially
washed with dichloromethane, isopropyl ether and dichloromethatie, and
then dried to obtain the title compound (112.6 g, 68%). tH-NMR
(DMSO-d5) 6: 2.32 (3H, s), 2.38 (3H, s), 3.98 (2H, s), 4.41 (2H, s),  60
5) 4-Chloro-3-[(2,2-dimethy1-1,3-dioxolan-4-yi)methyl]- I -[(4-methoxy-3,5-
dit - thylpyridin-2-yOmethy1]-1H-pyrazolo[3,4-d]pyrimidin-6-amine 0N-N N
CIN---''NFI2        A solution of triethylamine (3.44 mL) in dehydrated
dichloroinethane was added to a mixture composed of
1-(2-amino-4,6-ciichloropyrimidin-5-y1)-2-(2,2-
dimethyl-[1,3]dioxolan-4-yl)ethan-l-one of 3) above (1.68 g),
[(4-methoxy-3,5- dimethylpyridin-2-yl)methyl]-hydrazine hydrochloride of
4) above (2.87 g) and dehydrated dichloromethane (60 mL) under cooling
in an ice bath over 20 minutes. The ice bath was removed, followed by
stirring for two hours. Then, the reaction mixture was separated with
chloroform and water. The organic layer was washed with water and then
dried over anhydrous magnesium sulfate. After filtration, the filtrate was
concentrated under reduced pressure. The resulting residue was purified
by silica gel column chromatography (ethyl acetate-chloroform) to obtain
the title compound (1.79 g, 75%) as a solid. 



'H-NMR (CDC13) 6: 1.35 (3H, s), 1.41 (3H, s), 2.22 (3H, s), 229 (3H, s),
3.10 (1H, dd), 3.44 (11-1, dd), 3.71-3.74 (1H, m), 3.74 (3H, s), 4.02 (I H,
dd), 4.55-4.60 (1H, m), 5.21 (2H, br.$), 5.47 (211, s), 8.15 (1H, s).
ESI-MSmiz: 433 (M +       6) Di-tert-butyl
{4-ehloro-3-[(2,2-dimethy1-1,3-dioxolan-4-yl)methyrj-1-[(4-
methoxy-3,5-dimethylpyridin-2-yOmethyl]-lH-pyrazolol:3,4-djpyrimidin-6-
yll?imiciodicarbonate  61       4-Dimethy1aminopyridine (36 mg) and
di-tert-butyl dicarbonate (3.90 g) were added to a mixture composed of
4-ctiloro-3-[(2,2-dimethyl-1,3-dioxolan-4-
yHmethy11-1-[(4-methoxy-3,5-dimethylpyridin-2-yl)methy1]-1H-pyrazolof.
3,4- dipyrimidin-6-amine of 5) above (1.29 g) and dehydrated
tetrahydroluran (50 mL), and the mixture was stirred at room temperature
for 12 hours. The reaction mixture was filtered and then the filtrate was
concentrated under reduced pressure. The resulting residue was purified
by silica gel column chromatography (ethyl acetate-hexane) to obtain the
title compound (1.63 g, 86%) as an oil.                  1H-NMR (CDC13) 5:
1.35 (3H, s), 1.38 (3H, s), 1.42 (18H, s), 2,20 (3H, s), 2.26 (3H, s), 3.27
(111, dd), 3.53 (IH, dd), 3.74 (31-1, s), 3.76 (1H, dd), 4.04 (IH, dd),
4.57-4.64 (I H, m), 5.65 (1I-1, dd), 8.07 (1H, s). ESI-MSmk: 633 (M
+1-1)+. 7) Di-tert-butyl
14-chloro-3-(2,3-dihydroxypropy1)-1-[(4-methoxy-3,5-
dimethylpyridin-2-y1)methyl]-1H-pyrazolo[3,4-d]pyrimidin-6-y11imidodicar
bonate  



p-Toluenesulfonie acid monohycirate (3.76 g) was added to a solution of
ditert-butyl
(4-chloro-3-[(2,2-dimethy1-1,3-dioxolan-4-yOmethyl]-1-[(4-methoxy-3,5-
dimethylpyridin-2-yl)methyl] -1H-pyrazol o [3 ,4-dlpyrimidin-6-y1)
imidodicarbonate of 6) above (12.52 g) in methanol (250 rr,L), and the
mixture was stirred at room temperature for seven hours. The reaction
mixture was poured into brine, followed by extraction with ethyl acetate.
The organic layer was washed with brine, and then dried over anhydrous
sodium sulfate. After filtration, the filtrate was concentrated under reduced
pressure, The resulting residue was purified by silica gel column
chromatography (ethyl acetate-methanol) to obtain the title compound
(9.64 g, 82%) as an amorphous substance.                11-1-1\INIR
(CDC13) 5: 1.42 (18H, s), 2.20 (3H, s), 2.29 (3H, s), 2.77-2.80 (1H, m),
3.31-3.33 (2H, m), 3.51-3.54 (1H, m), 3.64-3.67 (11-I, m), 3.74 (3H s)
3.76-3.79 (1H, in) 4.24-4.30 (1H., m) 5.66 (2H, s), 8.03 (1H, s).
ESI-MSmiz: 593 (NI +111+. 8) D i-tert-butyl 14- chloro-3 -(2-hydrox yeth
yl)- 1-[(4 -methoxy-3 ,5 - d methylpyridin-2-yl)methyl]-1H-pyrazol o
[3,4-d]pyrimidin-6-y1) imidodi carbonate       Sodium periodate (278 mg)
was added to a mixture composed of di-tert-butyl
14-chloro-3-(2,3-dihydroxypropy1)-1-[(4-methoxy-3,5-dimerhylpyridin-2-
yHmethy11-1H-pyrazolo[3,4-d]pyriinidin-6-yllimidodicarbonate of 7) above
(154 ma), tetrahydrofuran (1methanol (1 mL) and water (1 mL) under
cooling in an ice bath. The ice bath was removed and the mixture was
stirred for one hour. The reaction mixture was separated with a saturated
sodium bicarbonate solution (40 mL) and ethyl acetate (40 mL). The
organic layer was washed with brine, and then dried over anhydrous
sodium sulfate and filtered. Then, the filtrate was concentrated under
reduced pressure. Methanol (4 mL) was added to the resulting residue.
Sodium borohydride (25 mg) was added in small portions under cooling in
an ice bath, and the mixture was stirred for one hour. The reaction mixture
was diluted with ethyl acetate and then sequentially washed with a 0.1 N
hydrochloric acid solution and brine. The organic layer was dried over
anhydrous sodium sulfate and filtered. 'Then, the filtrate was concentrated
under reduced pressure and the solvent was evaporated to obtain a crude
product of the title compound (129 mg, 88%) as an oil. The resulting
compound was directly used for the next reaction without purification.
11-I-NMR (CDC13) 6: 1.43 (18H, s), 2.21 (3H, s) 2.28 (3H, s) .36 (2H, t),
3.75 (3H, s), 4.07 (2H. t), 5.66 (2H, s). 8.07 1-1, s).  64 



ESI-MSmiz: 563 (M 4- H)t      9) 2-
{6413is(tert-butoxycarbonyl)amino]-4-chloro-1-[(4-methoxy-3,5-
dimethylpyridin-2-yHmethylk I H-pyrazolo[3,4-d]pyrimidin-3-yll ethyl 4-
methylbenzenesulfonate       Triethylamine (0.048 mL), p-toluenesulfonyl
chloride (43 mg) and 4- dimethylaminopyridine (0.7 mg) were added to a
mixture composed of di-ten-butyl
{4-chloro-3-(2-hydroxyethy-1)-1-[(4-methoxy-3,5-dimethylpyridin-2-y-Dmetl
ay11-1Hpyrazolo[3,4-d]pyrimidin-6-y1{ imidodicarbonate of 8) above (64
mg) and dehydrated dichloromethane (1 inL) under cooling in an ice bath.
The ice bath was removed and the mixture was stirred for 12 hours. The
reaction mixture was diluted with ethyl acetate and sequentially washed
with water and brine. The organic layer was dried over anhydrous sodium
sulfate and filtered, and then the filtrate was concentrated under reduced
pressure. The resulting residue was purified by silica gel column
chromatography (ethyl acetate-hexane) to obtain the title compound (74
mg, 91%) as an amorphous substance. ESI-MS m/z: 717 (M+H)'.       10)
Di-tert-butyl {2-[(4-methoxy-3,5-dimethylpyridin-2-yOmethyl]-7,8-
dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylen-4-yl}imidodicarbonate
65  N--N  



A mixture composed of
2-16-[bis(tert-butoxycarbonyl)amino]-4-chloro-1-1(4-
methoxy-3,5-dimethylpyridin-2-yl)methyli-lH-pyrazolo[3,4-d]pyrimidin-3-y1
1ethyl 4-methylbenzenesulfonate of 9) above (74 mg),
N,N-dimethylformamide (1 mL) and potassium thioacetate (19 mg) under
cooling in an ice bath for two hours. Then, the ice bath was removed and
the mixture was stirred for 1.5 hours. The reaction mixture was diluted
with ethyl acetate and sequentially washed with water and brine. The
organic layer was dried over anhydrous sodium sulfate and filtered. Then,
the filtrate was concentrated under reduced pressure and the solvent was
evaporated to obtain a crude product of the title compound (59 mg) as an
oil. The resulting compound was directly used for the next reaction without
purification. ES1-MS raiz: 543 (M+II)-. (Example 2)
2-[(4-Methoxy-3,5-dimethylpyridin-2-yOmethy1]-7,8-dihydro-2H-6-thia1,2,
3,5-tetritazaacenaphthylen-4-amine         Trifluoroacet c acid (0.5 mL) was
added to a mixture composed of di-tertbutyl
{2-[(4-metlaoxy-3,5-dimethylpyridin-2-yOmethyl]-7,8-dihydro-2H-6-thia1,2,
3,5-tetraazaacenaphthylen-4-yllimidodicarbonate of Step 10) of Example 1
(59 mg) and dichloromethane (2 mL) under cooling in an ice bath. Then,
the ice bath was removcAl and the mixture was stirred for two hours. The
reaction solution was concentrated under reduced pressure. Then, the
resulting residue was dissolved in ethyl acetate and sequentially washed
with a saturated sodium bicarbonate solution and brine. The organic layer
was dried over anhydrous magnesium sulfate and filtered. Then, the
filtrate was concentrated under reduced pressure. The resulting residue
was purified by silica gel column chromatogaphy (ethyl acetate-methanol)
to obtain the title compound (26 mg, 85%) as a solid.                 1H-NMR
(CDC13) 5: 2.22 (3H, s), 2.28 (3H, s), 3.12 (2H, t), 3.43 (2H, t), 3.74 (3s),
5.22 (2H, br.$), 5.44 (2H, s), 8.21 (1H, s). ES1-MSmiz: 343 (M H)+.
(Example 3)       Di-tert-butyl
(7-cyano-2-f(4-methoxy-3,5-ciimethyipyridin-2-y1)me 11-7,8-
dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylen-4-yl)imidodicarbonate
1) Di-tert-butyl (4-chloro- I
-[(4-methoxy-3,5-dimethylpyridin-2-yOrnethyl]-3-
(2-oxoethyl)-1H-pyrazolo[3,4-d]pyrimidin-6-yllimiciodicarbonare 



N-N/ /7 0 o x       Sodium periociate (1.95 g) was added to a mixture
composed of di-tert-butyl {4-chloro-3-(2,3-dihydroxypropy1)-1-[(4-m
ethoxy-3,5-clirnethylpyrid in-2- yl)methyl]-1H-pyrazolo[3,4-d]pyrim
din-6-yHimidodicarbonate shown in Step 7) of Example [(1.34 g),
tetrahydrofuran (15 mL). methanol (15 mL) and water (15 m1_,) in small
portions under cooling in an ice bath. The ice bath was removed and the
mixture was stirred for one hour. Ethyl acetate (40 mL) was added to the
reaction mixture, followed by filtration, The filtrate was separated, and the
organic layer was sequentially washed with water and. brine. The organic
layer was dried over anhydrous magnesium sulfate and then filtered. The
filtrate was concentrated under reduced pressure and the solvent was
evaporated to obtain a crude product of the title compound (1.32 g, 104%)
as an amorphous substance. The resulting compound was directly used
for the next reaction without purification.                    IF1-1\IMR (CDC13)
5: 1.44 (18H, s), 2.22 (3F1, s), 2.28 (311, s), 3.75 (311, s), 4.21 (111, d),
5.70 (2L-1, s), 8.12 (1H, s), 9.90 (111, t).       2) Di-tert-butyl
{4-chloro-3-(2-cyano-2-hydroxyethyl)-1-{(4-methoxy-3,5- dim
ylpyridin-2-ylimethy-11-1H-pyrazolo[3,4-d]pyrimidin-6-yl)imi dodicarbonate
Trimethylsilyl cyanide (0.219 mL) and tricthylamine (0.198 mL) were
added to a mixture composed of the above di-tert-butyl I4-chloro-1
-[(4-methoxy-3,5-
climethylpyridin-2-yl)methy1]-3-(2-oxoethyl)-1H-pyrazolo[3,4-d]pyrimidin-6
- ylIimiciodicarbonate (796 mg) and dichloromethane (10 mL) under
cooling in an ice bath, Then, the ice bath was removed and the mixture
was stirred for 16 hours, Chloroform (80 mL) and a 0.5 N hydrochloric acid
solution (100 mL) were added to the reaction mixture, followed by
separation. The organic layer was dried over anhydrous magnesium
sulfate and filtered. Then, the filtrate was concentrated under reduced
pressure. The resulting residue was dissolved in acetonitrile (20 mL). A 1
N hydrochloric acid solution (10 mL) was added and the mixture was
stirred at room temperature for 30 minutes, A saturated sodium
bicarbonate solution (80 mL) was added to the reaction mixture, followed
by extraction with ethyl acetate. The organic layer was washed with brine,
dried over anhydrous sodium sulfate and then filtered. The filtrate was
concentrated under reduced pressure and the solvent was evaporated to
obtain a crude product of the title compound (788 mg, 94%). The resulting
compound was directly used for the next reaction without purification.
ESI-MS m/z: 588 (M-I 



69       3)
2-1.6-[Bis(tert-butoxycarbony1)amino]-4-c111oro-1-[(4-methoxy-3,5-
dimethylp yridin-2-yHmethyl]-1H-pyrazolo113,4-61]pyrimidin-3-y1 if
-eyano ethyl 4- methylh enz enesul foliate        p-Toluenesulfony1 chloride
(511 ma) was added to a mixture  composed of the above crude
di-tert-butyl 1,4-ehloro-3-(2-eyano-2-hydroxyethyl)-1-[(4-methoxy-3,5-
dimethylpyridin-2-yljmcithyll-11-1-pyrazoio[3,4-d]pyrimidin-6-yl}imidodicarh
onate (788 mg) and dehydrated dichloromethane (12 mL), followed by
dropwise addition of triethylamine (0.56 mL). Then,
4-dimethylaminopyriciine (16 ma) was added and the mixture was stirred
at room temperature for three hours. The reaction mixture was diluted with
chloroform and washed with water. The organic layer was dried over
anhydrous sodium sulfate and then filtered, and the filtrate was
concentrated under reduced pressure. The resulting residue was purified
by silica gel column chromatography (ethyl acetate-hexane) to obtain the
title compound (450 mg, 45%) as a solid.            1-1-1-NMR. (CDC13) 6:
1.45 (18H, s), 2.21 (3H, s), 2.28 (3H, s), 2.44 (3H, s), 3.68-3.80 (51-1, m),
5.51 (1H, dd), 5.60 (2H, d), 5.65 (1H, d), 7.28 (2H, d), 7.67 (21f, d), 8.09
(11-I, s). ES1-MSm/z: 742 (MI +  70       4) Di-tert-butyl
(7-cyano-2-[(4-methoxy-3,5-dimethylp yriclin-2-yl)methy1]-
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylen-4-yl)imidodicarbonat
e  0'0 



Sodium bisulfide monohydrate (58 mg) was added to a mixture composed
of the above 2- {6-{bis(tert-butoxycarb onyl)amino]
-4-chloro-1-[(4-methoxy-3,5- diinethylpyridin-2-yl)methyl] - I
H-pyrazolo[3,4-d]pyrimidin-3-y1)--1 -cyano ethyl 4-
methylbenzenesulfonate (450 mg) and dehydrated NM-dimethylfoiniamide
(8 mL) under cooling in an ice bath. Then, the ice bath was removed and
the mixture was stirred for one hour. Potassium carbonate (84 mg) was
added to the reaction mixture, followed by further stirring for 30 minutes,
Water (100 mL) was added to the reaction mixture, followed by extraction
with ethyl acetate. The organic layer was washed with brine, and then
dried over anhydrous sodium sulfate. After filtration, the filtrate was
concentrated under reduced pressure. The resulting residue was purified
by silica gel column chromatography (ethyl acetate-hexane) to obtain the
title compound (277 mg, 81%) as an oil.               11-1-NMR (CDC13) 8:
1.45 (18H, s), 2.22 (3H, s), 2.28 (3H, s), 3.55 (1H, dd), 3.64 (1H, dd), 3.74
(3H, s), 4.58 (1H, dd), 5.66 (2H, s), 8.16 (11-1, s). ESI-MSmiz: 568 (M +
H) .  71 (Example 4)
4-Amino-24(4-rnethoxy-3,5-dimethylpyridin-2-yl)methyll-7,8-dihydro thia
,2,3,5-tetraazaacen aphthyl enc-7- carbonitrile        Trifluoroacetic acid
(025 mL) was added to a mixture composed. of di-tertbutyl
(7-eyano-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methy1]-7,8-dihydro-2H-6
- thia-1,2,3,5-tetraazaacenaphthylen-4-ylIimidodicarbonate of Step 4) of
Example 3 (30 mg) and dichloromethane (1 mL). Then, the. ice bath was
removed and the mixture was stirred for one hour. After confirming that
the raw material disappeared, the reaction mixture was concentrated
under reduced pressure. saturated sodium bicarbonate solution was
added to the resulting residue. The precipitated solid was collected by
filtration and washed with water. The resulting solid was dried to obtain
the title compound (13.8 mg            (DMSO-d6) e: 2.18 (3H, s), 2.22 (311,
s), 3.35 (2H, dd), 3.47 (1I-1, dd), 3.72 (Hi, s), 5.34 (1H, t), 5.37 (211, s),
7.16 (2H, s), 8.09 (1H, s). ESI-MSm/z: 368 (M. - H)+. (Example 5)
2-[(4-:vIethoxy-3,5-dimethylpyridin-2-yfunethyl]-7-methyl-7,8 d ydro-2H-6-
thia-1,2,3,5-tetraazaacenaphthylen-4-amine 



1) Di-tert-butyl [4-ehloro-3-(2-hydroxypropy1)-1-[(4-methoxy-3,5-
dimethylpyridin-2-y1)methyl]-1 H-pyrazo10 [3,4-d]pyrimi di ri-6-yl
imidociicarb(mate        A 3 N solution of methylmagnesium bromide in
diethyl ether (0.15 mL) was added dropwise to a mixture of di-tert-butyl
(4-chloro-1-{(4-methoxy-3,5-
dimethylpyridin-2-yOmethyl]-3-(2-oxoethyl)-1H-pyrazolo[3,4-djpyrimidin-6-
yflimidodicarbonate of Step 1) of Example 3 (120 mg) and dehydrated
tetrahydrofuran (1 mL) under cooling in a dry ice-acetone bath, and then
the mixture was stirred for one hour. A saturated ammonium chloride
solution (I mL) was added dropwise to the reaction mixture, and then the
dry ice-acetone bath was removed, The reaction mixture was separated
with ethyl acetate (30 mL) and water (30 mL), Then, the organic layer was
washed with brine and dried over anhydrous magnesium sulfate. After
filtration, the filtrate was concentrated under reduced pressure. The
resulting residue was purified by silica gel thin-layer chromatography
(ethyl acetate-hexane) to obtain the title compound (52 mg, 42%) as an
oil. ESI-MS rniz: 577 (M+H)7.       2) 2-
6-[Bis(tert-butoxycarbonyDamino]-4-chloro-1-[(4-metnoxy-3,5-
dimefnylpyridin-2-yl)methy]]-1H-pyrazolo[3,4-cl]pyrimidin-3-yl1-1-methylet
hyl 4- methylbenzenesulfonate  73        A crude product of the title
compound (29 mg, 44%) was obtained as an oil by the same method as in
Step 3) of Example 3 using the above di-tert-butyl t4-
chloro-3-(2-hydroXy3iropy1)-1-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl
]-111- pyrazolo[3,4-d]pyrimiclin-6-y11imidodicarbonate (52 mg) and
p-toluenesulfony1 chloride (86 mg). The resulting compound was directly
used for the next reaction without purification. ES1-MS m/z: 731 (M+H)1- 



3)
2-11(4-Methoxy-3,5-dirnethylpyridin-2-yl)methy11-7-methy1-7,8-dihydro2
H-6-thia-1,2,3,5-tetraazaacenaphthylen-4-amine        Sodium bisulficie
monohydrate (3.8 ma) was added to a mixture of the above 2- 6- [his
(tert-butoxycarb onypamino] -4-chloro-14(4-methox
y-3,5-dimethylnyridin2-y1)meth yl] -1H-pyrazolo -y11-1-methyl ethyl 4-  74
methylbenzenesulfonate (29 ma) and N,N-dimethylformamide (1 mL)
under cooling in an ice bath, and the mixture was stirred for 20 Minutes,
Then, potassium carbonate (8.2 mg) was added and the ice bath was
removed, followed by stirring for 10 hours. The reaction mixture was
diluted with ethyl acetate and then sequentially washed with water and
brine. The organic layer was dried over anhydrous sodium sulfate and
then filtered, and the filtrate was concentrated under reduced pressure.
The resulting residue was dissolved in dichloromethane (2 mL) Then,
trifluoroacetic acid (0.5 mL) was added and the mixture was stirred for two
hours. The reaction mixture was concentrated under reduced pressure.
Then, the resulting residue was dissolved in chlorofoim and sequentially
washed with a saturated sodium bicarbonate solution and water. The
organic layer was dried over anhydrous sodium sulfate and then filtered,
and the filtrate was concentrated under reduced pressure. The resulting
residue was purified by silica gel thin-layer chromatography
(chloroform-methanol) to obtain the title compound (8.9 mg, 63%) as a
solid.                       1H-N1VIR (CDC13) 5 1.56 (3H, d), 2.22 (3H, s), 2,28
(3H, s), 2.84 (1H, dd), 3.20 (1H, dd), 3.74 (3H, s), 3.84-3.93 (11-1, m),
5.26 (2H, br.$), 5.44 (2H, s), 8.21 (1H, s). ESI-MSmit:: 357 (W1 (Example
6)       2[(4-Methoxy,--3,5-dimethylpyridin-2-yHmethyl; -7-prop-
-vu-l-y1-7,8- dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylen-4-amine
1) 1-(16-[Bis(tert-butoxycarbonyl)amino]-4-chloro-1-[(4-metlioxy-3,5-
dimethylpyridin-2-yHmethyl]-1H-pyrazolo [3,4- d]pyrimidin-3-ylf
methyl)but-2-yri-ly1 methanesulfonate  



A 0.5 N solution of 1-propynyimagn s um bromide in tetrahydrofuran (0.60
mL) was added dropwise to a mixture of di-tert-butyl
{4-chloro-1-[(4-methoxy-3,5-
dimethylpyridin-2-yl)methyl]-3-(2-oxoethyl)-1H-pyrazolo[3,4-d]pyrimidin-6-
y11imidodicarbonate of Step 1) of Example 3 (120 mg) and dehydrated
tetrahydrofuran under cooling in a dry ice-acetone bath, and then the
mixture was stirred for one hour. A saturated ammonium chloride solution
(1 mL) was added dropwise to the reaction mixture, and then the dry
ice-acetone bath was removed. The reaction mixture was separated with
ethyl acetate (30 mL) and water (30 mL). Then, the organic layer was
washed with brine and dried over anhydrous magnesium sulfate. After
filtration, the filtrate was concentrated under reduced pressure, and the
resulting residue was dissolved in dichloromethane (6 mL).
Methanesulfonyl chloride (46 qL) was added under cooling in an ice bath,
and then a solution of triethylarnine (96 4E) in dichloromethane was
added dropwise. The ice bath was removed and the mixture was stirred
for three hours. Then, the reaction mixture was diluted with
dichloromethane and sequentially washed with water and brine. The
organic layer was dried over anhydrous sodium sulfate and then filtered,
and the filtrate was concentrated under reduced pressure. The resulting
residue was purified by silica gel thin-layer chromatography
(cb_lorolomi-methanol) to obtain the title compound (461112, 35%) as an
oil.  76 ES1-MS miz: 679 (M-11-1)*       2)
24(4-Methoxy-3,5-dimethy1pyridin-2-yl)methyli-7-prop-1-yn-1-y]-
dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylen-4-amine        The title
compound (7.2 mg, 28%) was obtained as a solid by the same method as
in Step 3) of Example 5 using the above
1-(f6-rnis(tertbutoxycarbonyl)arnino1-4-ehloro-14
(4-methoxy-3,5-dimethylp yri di n-2-yl)methyll -
1H-pyrazolo[3,4-d]pyrimidin-3-ylln-lethyl)but-2-yri-1-y1 methanesulfonate
(46 mg) and sodium bisulfide monohydrate (6.5 mg).    H-NMR (CDC13)
8: 1.85 (3H, d), 2.23 (3H, s), 2.27 (3H, s), 3.16 (IH, dd), 3.36 (1H, dd),
3.75 (3H, s), 4.48-4.53 (I H, m), 5.44 (2H, s), 8.19 (I H, a). ESI-MSrolz:
381 (Mi (Example 7)
4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-7,8-dihydro-2H-6-
thia-1,2,3,5-tetraazaacenaphthylene-7-earboxamide  



77  A mixture composed of di-tert-butyl (7-cyano-2-[(4-methoxy-3,5- d
ethylpyridin-2-yl)methy1]-7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphth
ylen4-yllitnidodicarbonate of Step 4) of Example 3 (30 mg) and
concentrated hydrochloric acid (1 tnL) was stirred at room temperature for
1.5 hours. The reaction mixture was diluted with water and neutralized,
with a saturated sodium bicarbonate solution. The precipitate was
collected by filtration and sequentially washed with a saturated sodium
bicarbonate solution and water. Then, the resulting solid was dried to
obtain the title compound (18.5 mg, 91%).           1H-NMR (DMSO-d(,) 6:
2.17 (3H, s), 2.21 (3H, s), 3.09 (1.1- , dd), 3.26 (1H, dd), 3.71 (3H, s), 4.56
(1H, dd), 5.32 (2H, s), 6.94 (2H, s), 7.42 (114., s), 7.75 (1H, s), 8.08 (11-1,
s). ES1-N1Smiz: 386 ( (Example 8)
4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yilmethy1]-7,8-dihydr0-21-1-
6- thia-1,2,3,15-tetraazaacenaphthylene-7-carboxylic acid        A mixture
composed of di-tert-butyl f7-cyario-2-[(4-methoxy-3,5-
dimethylpyridin-2-yOmethy1]-7,8-dihydro-2H-6-thia-1,2,3,5-tetrazzaacena
phthylen4-y11 iimidoclicarbonate of Step 4) of Example 3 (210 mg) and
concentrated hydrochloric acid (6 mL) was stirred at room temperature for
three days. The reaction mixture was concentrated under reduced
pressure and the solvent was evaporated. Diethyl ether was added to the
residue and the solid was powdered, followed by collection by filtration to
obtain a hydrochloride of the title compound (171 mg). The resulting
hydrochloride crude product (42 mg) was purified by reversed phase liquid
chromatogaphy to obtain the title compound (6.1 mg, 17%) as a solid.
(DMSO-d6) 5: 2.17 (3H, s). 2.21 (3H, s), 3.13 (1E, dd), 3.26 (2H, dd), 3.71
(31-1, s), 4.71-4.80 (1H, m), 5.32 (2H, s), 6.94 (2H, s), 8.08 (111, s).
ESI-MSm/z: 387 (M + (Example 9) 



4-Amino-2-[(4-methoxy-3,5-dimethylpyri.dinethyl]-N-methy1-7,8
dihydro-2H-6-thi a-1 ,2,3 ,5-tetraazaacenaphthylene-7-carboxamide  79
A mixture composed of 4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methyl]-7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carbox
ylic acid hydrochloride of Example 8 (42 mg), methylamine hydrochloride
(13 mg), 1- hydroxybenzotriazole monohydrate (14 mg),
1-(3-dimethylaminopropy1)-3- ethylearbodiimide hydrochloride (35 mg),
diisopropylethylm.mine (79 HI) and dehydrated N,N-dimethylfonnamide (1
mL) was stirred at room temperature for 48 hours. A 0.5 N sodium
hydroxide solution was added to the reaction mixture, and the solid was
collected by filtration. The solid collected by filtration was dissolved in a
mixed solvent of chloroform-methanol, followed by purification by silica gel
thin-layer chromatography (chloroform-methanol) to obtain the title
compound (17.9 mg, 49%) as a solid.       'H-NMR (CDC13) 8: 2.23 (3H,
s), 2.28 (3H, s), 2.78 (3H, d), 3.25 (1H, dd), 3.66 (1H, cid), 3.75 (3H, s),
4.33 (11-1, dd), 5.38-5.46 (3H, m), 6.94 (11-I, d), 8.15 OH, s). ESI-MSm/z.
400 (M H)+. (Example 10) 4-Amino-2-[(4-methoxy
5-dilpyridin-2-y1)methyl: -e y1-7,8- di hydro-2 H-6-th i
a-1,2,3,5-tetraazaacenaphthyl ene-7-carbox amide-  



80  0       The title compound (16.0 mg, 42%) was obtained as a solid by
the same method as in Example 9 using
4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-
yHmethy1]-7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carbo
xylic acid hydrochloride of Example 8 (42 mg) and ethylamine
hydrochloride (16 mg).                                  11-1-NrMR (CDC13) 6: 1.08
(3H, t), 2.21 (31-1, s), 2.28 (3H, s), 3.15-3.35 (21-1, m), 3.69 (2H, dd),
3.74 (3H, s), 4.29 (1H, dd), 5.38-5.46 (5H, m), 6.60 (1H, Ens), 8.17 (1H,
s). ESI-MStniz: 414 (M HY. (Example 11)       4-Amino-2- [(4-m ethox
y-3,5-ciimethyloyridin-2-yHm ethyl] -N,N-dimethy1-7,8- d ihydro-2H-6-thi
a-1 ,2,3 ,5-tetraazaacenaphthy1ene-7-carboxamide  0       The title
compound (5.9 mg, 16%) was obtained as a solid by the same method as
in Example 9 using 4-amino-2-[(4- ethoxy-3,5-dimethylpyridi  



81 yr/methyl] -7,8-dih ydro-2E-6-thi a-1 2,3 -tetraazaacenaphthyl ene-7
-carboxyii c acid hydrochloride of Example 8 (42 mg) and dimethylamine
hydrochloride (16 mg)             1H-N7MR (CDC13) 6: 2.22 (3H, s), 2.29
(3H, s), 3.03 (3H, s), 3.17 (311, a), 3.23 (11-I, dd.), 3.48 (1H, dd), 3.74
(3H, s), 4.73 (1H, dd), 5.26 (2H, s), 5.45 (2H, s), 8.20 (1H, s). EST-MSmiz:
414 (M H)! (Example 12)
4-Amino-N-cyclopropyl-2-[(4-methoxy-3,5-dimethylpyridin-2-yi)me y 7,8-d i
byci ro-2 H-6-thi a- L 2 ,3 ,5-tetraaza ac enap hthy] en e-5' -carb ox am i
de  ci mixture composed of 4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-
yl)rn ethyl] -7,8-dihydro-2 H-6-thi a-1.23.S-tetraazaacenap'n
thyiene-7-carb oxyl acid of Example 8 (80 mg), cyclopropylamine (0.029
mL), I -hydroxybenzotriazole rnonohydrate (32 mg),
1-(3-dimethylaminopropy1)-3-ethylcarbodiimide hydrochloride (80 mg) and
dehydrated N,N-dimethylfOrmamide (10 mL) was stirred at room
temperature for 16 hours. The reaction mixture was concentrated under
reduced pressure. The resulting residue was diluted with ethyl acetate and
sequentially washed with a saturated sodium bicarbonate solution and
brine. The organic layer was dried over anhydrous mapesium sulfate and.
filtered, Then, the filtrate was concentrated under reduced pressure. The
resulting residue was  82 



purified by NH silica gel column chromatography
(dichloromethane-methanol) to obtain the title compound (30 mg, 34%) as
a solid.                 1H-NMR (CDC13) 6: 0.42-0.49 (2H, m), 0.74-0.76 (2H,
m), 2.22 (3H, s), 2.29 (3H, s), 2.65-2.67 (111, m), 3.24 (1H, dd), 3.70 (1H,
dd), 3.75 (3H, s), 4.24 (1H, dd), 5.24 (21-1, s), 5.43 (2H, s), 6.60 (1H, s),
8.18 (1H, s). ESI-MSmiz: 426 (M (Example 13)
4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-N-prop-2-yn-1-y1-
, d" ydro-2H-6-thia-1,2,3,5-tetraanacenaphthylene-7-carboxamide  N-N
The title compound (30 me, 34%) was obtained as a solid by the same
method as in Example 12 using
4-amino-2-[(4-methoxy-3,5-dimethyipyridin-2-yOmethyll7,8-dihydro-2H-6-t
hia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of Example 8 (80
mg) and propargylamine (29 tiL).                 1H-NMR (CDC13) 8:
2.21-2.22 (4H, m), 2.29 (3H, s), 3.26 (1H, dd), 3.76-3.79 (4H, m),
3.86-3.91 (1H, m), 4.08-4.13 (1H, m), 4.30 (1H, t), 5.24 (2H, s), 5.43 (2H,
d), 6.74-6.76 (1H, br.$), 8.19 (1H s) 



ESI-M.Smiz: 424 (M  H)t.  83 (Example 14)
4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-E
phenylethy0-7,8-dihydro-214-6-thia-1,2,3,5-tetraazaacenaplathy1enc-7-ca
rboxamide  HN-NNH2       The title compound (10 mg, 16%) was obtained
as a solid by the same method as in Example 12 using
4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methy1]-
7,8-dihydro-2H-6-thia-E2,3,5-tetraazaacenaphthylene-7-carboxylic acid of
Example 8 (50 mg) and 2-phenylethylamine (33 pi).             1H-NMR
(CDC113) 6: 2.20 (3H, s), 2.30 (3H, s), 232 (2111., dd), 3.23 (IH, dd),
3.44-3.56 (2H, m), 3.70-3.74 (4H, m), 4.23-4.25 (1H, m), 5.24 (2H, s),
5.45-5.47 (2H, m), 6.49-6.51 (1H, m), 7.03 (21-1, d), 7.22-7.28 (3H, m),
8.16s). ESI-MSnEz: 490 (M FI)+. (Example 15)
7-[(4-Isopropylpiperazin-1-y1)earbonyl]-2-[(4-methoxy-3,5-dimethylpyridin
2-yOmeths,4]-7,8-dihydro-2H-6-thia.-1,2,3,5-ietraa.zaacenaphthylen-4-am
ine 



The title compound (6 mg, 12%) was obtained as a solid by the same
method as in Example 12 using
4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)uethyl]-
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of
Example 8 (40 mg) and 1-isopropylpiperazine (43 pt).
11-1.-NMR (CDC13) 8: 1.01 (61-1, d), 2.20 (3H, s), 2.27 (3H, s), 2.45-2.54
(4H, m), 2.68-2.72 (1H, m), 3.21 (1H, dd), 3.44-3.51 (3H, m), 3.71-3,73
(4H, m), 3.83 (11-1, br.$), 4.68 (1H, dd), 5.16 (2H, s), 5.43 (2H, s), 8.18
(1H, s). ESMVISIniz: 497 (M + H)f. (Example 16)
4-Amino-N-(2-chloroethyl)-2-[(4-methoxy-3, 5-dimethylpyridin-2-yOrnethyl]
7, 8-dihydro-2H-6-thia-1,2,3 ,5-tetraazaacenaphthylene-7-carboxamide
85 of Example 8 (40 mg), 2-chloroethylamine hydrochloride (24 mu), 1-
hydroxybenzotriazole monohydrate (24 mg),
l-(3-dime,thylatninopropy1)-3- ethylcarbodiimide hydrochloride (40 mg),
triethylamine (44 uL,) and dehydrated N,N-dirnethylformamide (10 mL)
was stirred at room temperature for 16 hours. The reaction mixture was
concentrated under reduced pressure, The resulting residue was diluted
with ethyl acetate and sequentially washed with a saturated sodium
bicarbonate solution and brine. The organic layer was dried over
anhydrous magnesium sulfate and filtered. Then, the filtrate was
concentrated under reduced pressure. The resulting residue was purified
by NH silica gel column chromatography (dichloromethan.c-ethyl acetate)
to obtain the title compound (10 mg, 22%) as a solid. EST-MS m/z: 448
(M+H)7. (Example 17) 



4-Amino-N-(3-chloropropy1)-2-164-methoxy-3,5-dimethylpyridin-2-
yl)methyll-7,8-dihydro-2H-6-thia4,2,3,5-tet
aazaacenaphthylene-7-carboxamide        The title compound (60 mg,
50%) was obtained as a solid by the same method as in Example 16
using 4-amino-2-[(4-mothoxy-3,5-dimethylpyridin-2-yOmethyl]-
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of
Example 8 (100 mg) and 2-ehloropropylamine hydrochloride (60 mg).
ES1-MS nth: 448 (N4-)44)'  86 (Example 18)       4-Amino-N-{2-(i sob u
tylamino)ethyli -2-[ (4-m ethoxy-3,5 -dimethylp yri
yOmethyll-7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-earbox
amide  0       A mixture composed of
4-amino-N-(2-ehloroethyl)-2-[(4-methoxy-3,5- dimethylpyridin-2-yl)in
ethy1]-7,8-dihydro-2H-6-thi a-1 ,2,3 ,5-tetraazaacenaphthyl
ene7-carboxamide of Example 16 (20 mg), isobutylamine (0.8 mL) and
dioxane (3 mL) was heated under reflux. for 16 hours, and-fnen the
reaction mixture was concentrated under reduced pressure. The resulting
residue was purified by reversed phase liquid chromatography to obtain
the title compound (6 mg, 28%) as a solid. 



11-3-NMR (CDC13) 8: 0.86 (6H, d), 1.644.65 (1H, m), 2.19 (3H, s), 2.27
(3H, s), 2.32 (2H, d), 2.65-2.67 (2H, m), 3.23-3.28 (3H, m), 3.62-3.69 (4H,
m), 4.30 (1H, dd), 5,24-5.28 (2H, m), 5.41 (2H, d), 7.07 (111, s), 8.16 (1H,
s). ESI-MSmiz: 485 (M + Hf. (Example 19)       4-Amino-N43 -(isob utyl
ammo)propyl] -2- [(4-metho x y-3,5-dimethylp yridin-2- yl)methyl]
-7,8-dihydro-2H-6-th i a-1.2,3,5-tetraazaacenaphthyl ene-7-carb oxami de
Reaction and post-treatment were performed in the same manner as in
Example 18 using 4-amino-N-(3-ehloropropy1)-2- [(4-metho
xy-3,5-Ciimeithylp yridin2-yl)methy1]-7,8-dihydro-2H-6-thia-1,2,3 ,5
-tetraazaacenaphthylene-7-carbox amide of Example 17 (30 mg) and
isobutylamine (2 mL), followed by purification by NH silica gel column
chromatogaphy (dichloromethane-methanol) to obtain the title compound
(20 mg, 62%) as a solid.             (CDC13) 6: 0.87 (611, d), 1.63-1,70(311,
m), 2.20 (3H, s), 2.27 (3H, s), 2.35 (211, dd), 2.60-2.64(211, m), 3.23-3.33
(3H, rn), 3.58 (1H, dd), 3.72 (3H, s), 4.26 (111, dd), 5.19 (2H, s), 5.41
(211, s), 8.05 (111, br), 8.17 (1H, s). ESI-MSm/z: 499 (M Hr. (Example 20)
4-Amino-N-I3-[(2,2-dimethylpropy1)arninoltropyl}-2-1(4-methoxy-3,5-
dimethylpyridin-2-yOmethylk7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenap
hthylene7-earboxamide  88 



The title compound (10 mg, 29%) was obtained as a solid by the same
method as in Example 19 using
4-amino-N-(3-chloropropy1)-2-[(4-methoxy-3,5-
dimethylpyridin-2-yHmethyl]-7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenap
hthylenc7-carboxamide of Example 17 (30 mg) and neopentylamine (2.0
mL)                          IH-NMR (CDC13) 8: 0.86 (9H, s), 1.63-1.70(211, m),
2.20-2.21 (411, m), 2,272.28 (4H, m), 2.64 (211, m), 3.25 (1H, dd),
3.32-3.37 (211, m), 3.57 (Hi, dd), 3.72 (3H, s), 4.25 (1H, dd), 5.17 (21i, s),
5.41 (21-I, s), 7.88-7.90(111. br), 8.17 (11-I, s). ESI-NISmiz: 513 (1\4 -I-
(Example 21)       Di-ten-butyl 2-{(4-methoxy-3 ,5
-dimethylpyridin-2-yOmethyl]-2,7,8,9- tetrahydro-6-thia -1,2,3
,5-tetraazabenzofedi azulen-4-yllimidodiearb onate 1)
1-(2-Amino-4,6-dichloropyrimidin-5-yl)pent-4-en-1-ol HO NNEL
4-Bromo-1-butene (14.54 mL) was added to a mixture composed of a
magnesium piece (3.17 g) and dehydrated tetrahydrofuran (150 mL) in a
nitrogen atmosphere over one hour. After confirming that the internal
temperature was  89 



increased, the mixture was stirred at an internal temperature of 25 to 30C
while cooling in an ice bath for one hour to prepare a Grignarci reagent.
The Grignard reagent was added to a mixture composed of
2-amino-4,6-dichloro-pyrimidine-5- carbaldehyde (5.00 g) and dehydrated
tetrahydrofuran (100 mL) under cooling in a dry ice-acetone bath over
three hours, followed by stirring for 1.5 hours. Water (100 rnL) was added
to the reaction mixture, and the dry ice-acetone bath was removed. A
saturated ammonium chloride solution (200 mL) was added to the reaction
mixture. Then, ethyl acetate (200 mL) was added and the organic layer
was separated off. The aqueous layer was extracted with ethyl acetate,
and then the combined organic layers were washed with brine. The
organic layers were dried over sodium sulfate and filtered. Then, the
filtrate was concentrated under reduced pressure and the solvent was
evaporated to obtain a crude product of the title compound (5.06 g, 78%)
as a solid. The resulting compound was directly used for the next reaction
without purification. 1-(2-Amino-4,6-dichloropyrimidin-5-yl)pant-4-en-1-one
:4112 N 001       A mixture composed of the above crude 1
-(2-amino-4,6-dichloropyrimidin-5- yl)pent-4-en-l-ol (5.06 g),
1,2-dichloroethane (300 mL) and manganese dioxide (20.15 g) was
heated under reflux for 15 hours. After confirming that the raw material
disappeared, the reaction solution was filtered through Celite, and the
filtrate was concentrated under reduced pressure The resulting residue
was purified by silica gel column chromatography (ethyl
acetate-chloroform) to obtain the title compound (1.22 g, 24.3%) as a
solid.                          1H-1\11vIR (CDCI3) 6: 2.48 (2H, cid), 2.94 (2H, t),
5,01-5.06 (11-i, m), 5.10 (1H, ddd), 5.41 (21-1, s), 5.93-5.80 (1H, m).  90
3) 3-But-3-en- I -y1-4-ehloro-1-[(4-methoxy-3,5-dimethylpyri2-yl)methyl]-
1H-pyrazolo[3,4-d]pyrimiclin-6-amme N-N 



N112       The title compound (4.40 g, 59%) was obtained as a solid by the
same method as in Step 5) of Example 1 using
i-(2-amino-4,6-dichloropyTimidin-3-yl)pent-4-en-1one (4.92 g) and
[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]hydrazine hydrochloride of
Step 4) of Example 1(8.72 g) under cooling in an ice bath.
1H-NMR (DM8041.5) 8:2.15 (3H, s), 2.19 (3H, s), 2.35-2.42 (2H, m), 2.87-
2.93 (2H, m), 3.70 (3H, s), 4.91-4.96 (1H, m), 4.99-5.06 (1H, m), 5.37 (2H,
s), 5.89- 5.78 OH, m), 7.17 (21-1, 8), 8.02 (11-1,       4) Di-tert-butyl
{3-but-3-en-l-y1-4-chloro-1-[(4-methoxy-3,5-
dimethylpyridin-2-yl)methyl]-1H-pyrazolo[3,4-dlipyrimidin-6-yl{imidodicarbo
nate   91       The title compound (6.78 g, 100%) was obtained as a solid
by the same method as in Step 6) of Example 1 using the above
3-but-3-en- 1 -y1-4-chloro-1-[(4- meth
oxy-3,5-dimethylpYridin-2-yOmethyll -1H-pyrazo lo [ 3,4-d1prrimidin-6-
amine(4.40 g) and di-tert-butyl dicarbonate (15.46 g). ESI-MS miz: 573
(M+I-I)+ 5) Di-tert-butyl
{4-chloro-3-(3,4-dihydroxybuty1)-1-[(4-methoxy-3,5-
dimethylpyridin-2-yOmethy1]-1H-pyrazolo [3
,4-d]pyrimidin-6-yl}imidodicarbonate 



Osmium tetroxide (21 mg) was added to a mixture composed of the above
3- (3 -buteny1)-6-di(tert-b uto xycarb
onyl)amino-4-chloro-1-(4-methoxy-3,5- dimethylpynclin-2-yl)methyl
-1H-pyrazolo[3,4-d]pyrimidine (4.78 g), Nmethylmorpholine-N-oxide (5.04
g), tetrahydrofuran (60 m1), acetone (60 mL) and water (60 mL),{and the
mixture was stirred at room temperature for five hours. Ethyl acetate (300
mL) and a 10% sodium thiosulfate solution (500 mL) were added to the
reaction mixture, followed by further stirring for 30 minutes. The reaction
mixture was separated, and the aqueous layer was extracted with ethyl
acetate. Then, the combined organic layers were washed with brine. The
organic layers were dried over anhydrous sodium sulfate and then filtered.
The filtrate was concentrated under reduced pressure and the solvent was
evaporated to obtain a  92 crude product of the title compound (4.60 g,
91%) as a solid. The resulting compound was directly used for the next
reaction without purification.                 1121-NMR (CDC13) 6: 1.41 (18H,
s), 1.98 (2H, dd), 2.20 (3H, s), 2.29 (3H, s), 3.08 (11-I, d), 3.27 (21i, t),
3.45-3.51 (1H, m), 3.58-3.64 (1H, m), 3.73-3.76 (41-1, 5.59-5.69 (211, m),
8.03 (1H, s).        6) Di-tert-butyl
(4-chloro-3(3-hydroxypropy1)-1-[(4-methoxy-3,5- di
cthylpyridin-2-yl)methyll-1H-pyrazolo[3,4-d]pyrimidin-6-yHimidodicarbonat
e The title compound (128 mg, 60%) was obtained as an oil by the same
method as in Step 8) of Example 1 using the above
6-di(tert-butoxycarbonyl)amino-
4-chloro-343,4-dihydroxybuty1)-1-(4-methoxy-3,5-dimethylpyridin-2-yHmet
hyl-1H- pyrazolo[3,4-clipyrimidine (225 mg) and sodium periodate (396
mg) under cooling in an ice bath.         1H-NMR (CDC13) 6: 1.41 (181-I,
s), 2.04-2.11 (211, m), 2.19 (3H, s), 2.28 (3H, s), 3.23 (2H, t), 3.70-3.73
(2H, m), 3.74 (3H, s), 5.65 (2H, s), 8.04 (111, s). ESI-MSmiz: 577 (M+ 



7) Di-tert-butyl f2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl] -,7 , te
anydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-yllimidodicarbonate
Triethylarnine (0 12 mL), p-toluenesulfonyl chloride (152 intr) and 4-
dimethylaminopyridine (1 mg) were added to a mixture composed of
di-ten-butyl
{4-chloro-3-(3-hydroxypropyl)-14(4-methoxy-3,5-dimethylpyridin-2-y1)rnet
hy11- 111-pyrazolo[3,4-d]pyrimiclin-6-y1}imidodicarbonate (64 mg) and
dehydrated dichioromethane (3 mL) under cooling in an ice bath. The ice
bath was removed. and the mixture was stirred for 17 hours. The reaction
mixture was separated with water (30 mL) and ethyl acetate (30 mL), and
the organic layer was dried over anhydrous sodium sulfate. After filtration,
the filtrate was concentrated under reduced pressure.
N,N-Dimethylformamide (1 mL) and potassium thioacetate (25 mg) were
added to the resulting residue, and the mixture was heated to 50C and
stirred for 15 minutes, After confirming that the reaction was completed,
the reaction mixture was separated with water and ethyl acetate. The
organic layer was washed with brine, and then dried over anhydrous
sodium sulfate and filtered. Then, the filtrate was concentrated under
reduced pressure The resulting residue was purified by silica gel column
chromatography (ethyl acetate-hexane) to obtain the title compound (34
mg, 55%) as an oil,            1H-NMR (CDC13) a: 1.39 (1811 s), 2.21 (3H,
s), 2.26 (3H, s) 46 (2H, dt), 3.22-3.25 (4H, m), 3.73 (3H, s), 5.62 (2H, s),
8.17 (1H, s). ESI-MSmk: 557 (M + FD1.  94 (Example 22)
2-[(4-Methoxy-3,5-dimethylpyridin-2-yOmethy1]-2,7,8,9-tetrahydro-6-thia1,
2,3 ,5-tetraazab enzo [ cd] azulen-4- amine        The title compound (28
mg, 62%) was obtained as a. solid by the same method as in Example 2
using di-tert-butyl 12-[(4-incthoxy-3,5-ciimethylpyridin-2-
yHmethy1]-2,7,8,9-tetrahydro-6-thia-1,2,3 ,5 -tetraazabenzo [ ad]
azulen-4- 



yl} imidodicarbonate of Step?) of Example 21 (71 mu) under cooling in an
ice bath.           1H-NIVIR (CDCI3) 5: 2.22 (3H, s), 2.26 (3H, s), 2.37-2.43
(2H, m), 3.11 (21I, t), 3.18 (2H, t), 3.74 (3H, s), 5.16 (2H, s), 5.46 (2H, s),
8.20 (IH, s). ESI-MSmlz: 357 (NI + (Example 23)       Di-tert-butyl
{7-cyano-2-{(4-methoxy-3,5-dimethylpyridin-2-y1)m ethyl]
2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[ed]azulen-4-yllimidodicarb
onate       1) Di-tert-butyl
114-ch1oro-14(4-methoxy-3,5-dimethylpyridin-2-y1)methy1]-3-
(3-oxopropy1)-1H-py-razolo113,4-dlpyrimidin-6-ylIimidodicarbonate        A
crude product of the title compound (4.34 g, 100%) was obtained by the
same method as in Step I) of Example 3 using di-tert-butyl
(4-chloro-3-(3,4-
dihydroxybuty1)-1-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-111-pyraz
olo[3,4- d]pyrimidin-6-yllimidodicarbonate of Step 5) of Example 21(4.60
g) and sodium periodate (1.95 g) under cooling in an ice bath. The
resulting compound was directly used for the next reaction without
purification.       2) Di-tert-butyl (4-chloro-3
-(3-cyano-3-hydroxypropy1)-1-[(4-methoxy-3.5-
dimethylpyridin-2-yl)methy1]-1H-pyrazolo[3,4-d]pyrimidin-6-yl}imidodicarb
onate  HON-N  



96
[(4-methoxy-3,5-dimethy1pyridin-2-yl)methy1]-3-(3-oxopropy1)-1171-pyra
zolo[3,4- cflpyrimidiri-6-ylIimidodicarbonate (1.55 g) and trimothylsily1
cyanide (0.416 mL) under cooling in an ice bath. The resulting compound
was directly used for the next reaction without purification. ESI-MS milz:
602 (M-.-H)-. 3) 3- 6-[Bis(tert-butoxycarbonyl)amino] 4 chiOM-I
-[(4-methox.y-3 , 5- d ethylpyridin-2-yl)methy1]-1H-pyrazolo
,4-djpyrimidin-3 -y1I -1-cyanopropyl 4- methylbenzenesulfonate  i ) P NaI
N ClN .N. 



00 ..-X,       The title compound (2.32 g, 93%) was obtained as a solid by
the same method as in Step 3) of Example 3 using the above cnide
di-ten-butyl
{4-chloro-3-(3-cyano-3-hydroxypropy1)-1"-{(4-methoxy-3,5-dimethylpyridin
-2-yl)methylT-TH-pyrazolo[3,4-d]py-rimiciin-6-yliTimidodicafoonate (1.99
g) and p-toluenesulfohx4 chloride (945 mg). EST-MS raiz: 756 (M+H)T.
4) Di-tert-butyl {7-cyano-2-[(4-methoxy-3,5-dimethylpyridin-,2-yOmethyl]-
2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cdjazulen-4-ylIimidodicarb
onatc         The tide compound (1,49 g, 84%) was obtained as an oil by
the same method as in Step 4) of Example 3 using the above
3-{61bis(tert-butoxycarbonyl)no1-4- chloro-1
-[(4-methoxy-3,5-dimethylpyridin-2-yl)methy11-1H-, azol o {3,4-
d]pyrimidin-3-yI)-1-eyanopropyl 4-methylbenzenesulfonate (2.32 g) and
sodium bisulfide monohycirate (273 mg) under cooling in an ice bath.
IFI-NMR (CDC13) 51 1.44 08H, s), 2.22 (311, s), 2.28 (311, s), 2.61-2.68
(111, m), 2.84-2.92 (1H, m), 3.42-3.59 (211, m), 3.74 (3H, s), 4.32d), 5.65
(2H, s), 8.16 (111, s). ESI-MiStn/z: 582 (M 



(Example 24)
4-Amino-2-[(4-methoxy-3,5-dimethylmidin-2-yl)methyl]-2,7,8,9-tefrahydro,
2,3 ,5-tetraazabenzo ed.] azulenc-7-earbonitril e         The title compound
(21.6 mg, 81%) was obtained as a solid by the same method as in
Example 2 using di-tert-butyl (7-cyano-2-[(4-methoxs.T-3,5-
ethylpyridin-2-yl)methyll-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-4-y1}imidodicarbonate of Step 4) of Example 23
(53 mg).             1H-NMR (CDC13) 8: 2.24 (3H, s), 2.29 (3H, s), 2.51-2.61
(1H, m), 2.75-2.85 (1H, in), 3.28-3.45 (2H, m), 3.76 (3H, s), 4.25 (1H, d),
5.34 (2H, br.$), 5.48 (2H, s), 8.22 (113, s). ES[-IviSmiz: 382 (M + H)*.
(Example 25)
2-[(4-Methoxy-3,5-dimethylpyridin-2-yl)methy1]-7-(1H-tetrazol-5-y1)-
2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazab enzo rad) azulen-4-unine  N-N 



1  I I NH,  99      A mixture composed of di-tert-butyl
I7-cyano-24(4-methoxy-3,5-
dimethylpyridin-2-yOmethyl]-2,7,8,9-tetrallydro-6-thia-1,2,3,5-
tetraazabenzoledlazulen-4-yllimidodicarbonate of Step 4) of Example 23
(53 mg), N,N-dimethylformamide (1 rnL), triethylamine hydrochloride (14.5
m) and sodium azide (6.8 mg) was sealed in a tube and heated with
stirring at a bath temperature of 105C for 15 hours. After cooling to room
temperature, the reaction solution was separated with ethyl acetate and a
0.1 N sodium hydroxide solution. The aqueous layer was made acidic with
a 0.1 N hydrochloric acid solution, followed by extraction with ethyl
acetate. The organic layer was washed with water and then dried over
anhydrous sodium sulfate. After filtration, the filtrate was concentrated
under reduced pressure. Dichloromethane (2 mL) and trifluoroacetic acid
(0.5 mL) were added to the resulting residue, and the mixture was stirred
at room temperature for two hours. The reaction solution was
concentrated under reduced pressure, and the resulting residue was
purified by silica gel thin-layer chromato,graphy
(chlorofolm-methanol-lower layer of water) to obtain the title compound
(5.6 mg, 19%) as a solid.                 1H-NMR (CDC13) 6: 2.09 (3H, s),
2.18 (3H, s), 2.64-3.13 (4H, m), 3.66 (3H, s), 4.57-4.85 (1H, m), 5.29 (2H,
s), 8.03 (1H, s). EST-NISI:oh: 425 (NI - (Example 26)       4-Amino-2
-[(4-methoxy-3 ,5-diniethylpyridin-2-yl)methyl] -2,7 ,8,9-tetrahydro6-thia
1,2,3,5-tetraazabenzo{cd]azulene-7-earboxamide  



A mixture composed of di-tert-hutyl (7-cyano-2-[(4-methoxy-3,5-
dimethylpyridin-2-yl)methy11-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenze[cd]azulen-4-yllimidodicarbonate of Step 4) of Example 23
(53 mg) and concentrated hydrochloric acid (1 mi,) was stirred at room
temperature for two hours The reaction mixture was concentrated under
reduced pressure, and the residue was purified by reversed phase liquid
chromatoaraphy to obtain the title compound (9.7 mg, 35%) as a solid.
'H-NMR (CDC13) (3: 2.17 (3H, s), 2.21 (3H, s), 2.96-3.00 (2H, m), 3.71
(3H, s), 4.18 (1H, d), 5.32 (1H, d), 5.37 (1H, d), 6.76 (2H, s), 7.32 (114, s),
7.73 (1H, s), 8.07 (1H, s). ESI-MSmiz: 400 (M - H)+. (Example 27)
4-Amino-2-[(4-methoxy-3,5-climethylpyridin-2-yHmethyl]-2,7,8,9
etrahydro6-thia-1,2,3,5-tetraazabenzoicd]azulene-7-carboxylic, acid        A
mixture composed of di-tert-butyl {7-eyario-2-{(4-methox 3,5- cl
imethylpyridin-2-yl)methy11-2,7,8,9-tetrah ydro-6-thi-
tetraazabenzo[ed]azulen-4-y11imiclodiearbonate of Step 4) of Example 23
(745 mg) and concentrated hydrochloric acid (30 mL) was stirred at room
temperature for four days. After confirming that the raw material
disappeared, the reaction mixture was concentrated under reduced
pressure. The residue was diluted with water and then neutralized with a
saturated sodium bicarbonate solution. Acetic acid (4 mL) was added to
the mixture, followed by cooling in an ice bath for 30 minutes. The
precipitate was collected by filtration and then dried to obtain the title
compound (420 mg, 82%) as a solid. ESI-MS m/z: 401 (M+H). (Example
28)
4-Amino-N-ethy1-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzoIedlazulene-7-carboxamide 



The title compound (22.3 g, 68%) was obtained as a white solid by the
same method as in Example 9 using
4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-
yl)rnethyl]-2,7,8,9-tetrahydro-6-thia-1,2,3 ,5-tetraazabenzo[cd] azul ene-7-
Garbo ylic acid of Example 27 (32 mg) and eihylamine hydrochloride (14
mg).                 11-1-NMR (CDC13) 8: 1.12 (31-1, t), 2.22 (3H, s), 2.26
(3H, s), 2.64-2.71 (2H, m), 3.02 (1H, dt), 3.17 (1H, dl). 3.24-3.33 (21-I, m),
3.75 (3H, s), 4.05 t), 5.42 (3H, s), 7.11-7.20 OH, m), 8.12 (1H, s).
ESI-MSm/z: 428 (M -r (Example 29)
4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-N,N-dimethM2,7,8
,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulene-7-carboxamide  103
The title compound (22.6 mg, 66%) was obtained as a solid by the same
method as in Example 9 using
4-amino-24(4-methoxy-3,5-dimethylpyridin-2-
yInnethyl]-2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[ed]azulene-7-ca
rboxylic acid of Example 27 (32 mg) and dimethylamine hydrochloride (14
mu).                    11-1-NMR (CDC13) 8: 2.22 (3H, s), 2.28 (3H, s),
2.51-2.63 (1H, m), 2.77-2.85 (1H, m), 2.93-3.01 (1H, m), 3.02 (3H, s), 3.16
(311, s), 3.23-3.31 (1H, m), 3.74 (3H, s), 4.39 (1H, d), 5.27 (9H, br.$), 5.43
(1H, d), 5.49 (1H, d), 8.19 (IH, s). EST-MS(117z: 428 (M + H)7. 



(Example 30)
4-Amino-N-isopropyl-2-[(4-methoxy-3,5-dimethylpyridin-2-yOmethyl]-
2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulene-7-carboxarnide
The title compound (27.1 me, 77%) was obtained as a solid by the same
method as in Example 9 using
4-amino-24(4-methoxy-3,5-dimethylpyridin-2-
yl)nethyfl-2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulene-7-car
boxylic acid of Example 27 (32 mg) and isopropylamine (0.014 mL).
(CDC13) 6: 1.12 (3H, d), 1.16 (3H, d), 2.23 (3H, s), 2.25 (3H, s), 2.58-2.78
(2H, m), 2,96-3.08m), 3.12-3.23 (1H, m), 3.76 (3H, s), 3.98-4.09 (2H, in),
5.42 (2H, s), 6.95 (1H, d), 8.12 (HI, s). ESI-MSIn/z: 442 (M + H.  104
(Example 31) 4- Ami no-N.12 -(dimeth ylamino)ethy -2-[(4-methoxy-3,5
-dimethylpyridin-2-
yemethy11-2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[ed]azulene-7-
carboxamide 



The title compound (20.0 mg, 49%) was obtained as a solid by the same
method as in Example 9 using
4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methyl]-2,7,8,9-tetrahydro-6-thia-1,2,3,5-tettaazabenzo[cd]azulene-7-ca
rboxylic acid of Example 27 (32 mg) and N,N-diethylethylenediamine (18
ttl).            1H-NMR (CD30D) 6: 2.41 (341, s), 2.50 (3H, s), 2.70-2.82 (2H,
m), 2.94 (614, s), 3.04-3.40 (6H, m), 3.56-3.75 (2H, m), 4.14 (3H, s), 4.75
(214, d), 5.72 (2H, s), 8.55 (111, s). ESI-MSmiz: 471 (M +14)-. (Example
32)      Di-tert-butyl
(8-hydroxy-2-[(4-methoxy-3,5-dimethylpyridin-2-yOmethyl]-
2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[ed]azulen-4-yllimidodicarb
onate  A solution of methanesulfonyl chloride (73 uL) in dehydrated
diehloromethane was added dropwise to a mixture composed of
di-tert-butyl {4- chloro-3-(2,3ydrox ypropy1)-1-[(4-methoxy-3,5-dimethylp
yridin-2-yl)methyl]- 1H-pyrazolo[3,4-d]pyrimiclin-6-yllimidodiearbonate of
Step?) of Example 1 (510 mg), 2,4,6-collidine (1.15 mL) and dehydrated
dichloromethane (17 mL) under cooling in an ice bath, and then the
mixture was stirred for 15 hours. 0.5 N hydrochloric acid was added to the
reaction mixture, followed by extraction with chloroform. The organic layer
was washed with water, and then dried over anhydrous sodium sulfate
and filtered. Then, the filtrate was concentrated under reduced pressure.
The resulting- residue was dissolved in N,N-dimethylformamide (10 mL)
Sodium bisulfide monohydrate (76 mg) was added under cooling in an ice
bath, followed by stirring for 20 minutes. Potassium carbonate (142 mg)
was added to the reaction mixture and the ice bath was removed. The
mixture was stirred for one hour, and then heated to 50C and further
heated with stirring for two hours. Water was added to the reaction
mixture, followed by extraction with ethyl acetate. The organic layer was
sequentially washed with water and brine and then dried over anhydrous
sodium sulfate. After filtration, the filtrate was concentrated under reduced
pressure. The resulting residue was purified by silica gel column  106
chromatography (ethyl acetate-hexane) to obtain the title compound (453
mg, 92%) as an oil. 



NMR (CDC,13) 6: 1.44 (18H, s), 2.22 (3H, s), 2.25 (3H, s), 3.29-3.41
(2E1, m), 3.42-3.56 (2H, m), 3.73 (3H, s), 4.55-4.64 (1H, m), 5.60 (IH, d),
5.64 (11-i, cl), 8.15 (111, s). ESI-IVISmIz: 573 (M + H)i (Example 33)
4-Amino-2-[(4-methoxy-3,5-dirnethylpyridin-2-yOmethy1]-2,7,8,9-tetrahydr
o6-thi a-1,2.3 ,5-tetraazabenzo [ cd] azulem.8-ol          A mixture
composed of di-tert-butyl 18-hydroxy-2-[(4-methoxy-3,5-
dimethylpyridin-2-yl)methy1]-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzo[cd]az-ulen-4-yl}imidodicarbonate of Example 32 (40 mg),
dichloromethane (1 mL), a 4 N solution of hydrochloric acid in dioxane (0
5 mL) and methanol (0.5 mL) was stin-ed at room temperature for two
days. The reaction mixture was concentrated under reduced pressure,
and the resulting residue was purified by reversed phase liquid
chromatography to obtain the title compound (12.5 mg, 48%) as a solid.
11-1-NMR (CDC13) 6: 2.22 (3H, s), 2.26 (3H, s), 3.19-3.45 (4H, m.74 (3H,
s), 4.49-4.50 (1H, m), 5.33 (21:1, br.$), 5.44 (2H, s), 8.17 (11-1, 5).
ESI-MSm/z: 373 (M +11.)+.  



107 (Example 34)
8-Methoxy-2-{(4-methoxy-3,5-dimethylpyridin-2-yHmethy11-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzo[ed]azulen-4-amine        Sodium
hydride (6.7 ma) was added to a mixture of di-tert-butyl
{8-hydroxy2-[(4-methoxy-3,5-dimeth yip yridin-2- yl)m eth
y11-2,7,8,9-tetrabyciro-6-thia-,5-
tetraazabenzo[ccl]azulen-4-y1)imidodicarbonate of Example 32 (40 mg)
and dehydrated N,N-dimethylfoilliamide (1 mL), and then the mixture was
stirred at room teinnerature for one hour. Methyl iodide (6.5 ti,L) was
added to the reaction mixture, followed by stirring for 1.5 hours. Yuen,
water (20 mL) was added. The resulting mixture was extracted with ethyl
acetate. The organic layer was washed with water and then dried over
anhydrous sodium sulfate. After filtration, the filtrate was concentrated
under reduced pressure. Dichloromethane (2 mL) and trifluoroacetic acid
(0.5 mL,) were added to the resulting residue, and the mixture was stirred
at room temperature for two hours. The reaction mixture was concentrated
under reduced pressure, and the resulting residue was purified by
reversed phase liquid chromatography to obtain the title compound (4.8
mg, 18%) as a solid.                            111-NMR (CDC13) 8: 2.23 (3H, s),
2.28 (3H, s), 2.98 (3H, s), 3.18-3.25 (2H, m), 3.32 (1H, dd), 3.38-3.45 (lfd,
m), 3.75 (3M, s), 4.48 (11-1, dt), 5.44 (1H, d), 5.50 OH, d), 8.16 (1H, s).
EST-MSrniz: 387 (M +  108 (Example 35)
4-[Bis(tert-butoxy,(carbonyl)amino]-2-[(4-metboxy-3,5-dimethylpyriflin-2-
yl)methyl]-2,7,8,9-tetrahydro-6-thia4,2,3,5-tetraazabenzo[cd]azulen-g-v1
methanesulfonate 



Methancsulfonyl chloride (39 p.1_,) was added dropwise to a mixture
composed of di-tert-butyl
{8-hydroxy-2-[(4-methoxy-3,5-dimethylpyridin-2-yOmethylk2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-yllimidodicarbonate of
Example 32 (240 mg), dehydrated dichloromethane (6 mL) and
triethylamine (88 mt) under cooling in an ice bath. The ice bath was
removed and the mixture was stirred for two hours. After confirming that
the raw material disappeared, the reaction mixture was diluted with
chlorofonn and washed with water. The organic layer was dried over
anhydrous sodium sulfate and then filtered, and the filtrate was
concentrated under reduced pressure. Dichloromethane-and hexane were
added to the residue, and the precipitated solid was collected by filtration
to obtain the title compound (253 mg, 93%). The resulting compound was
directly used for the next reaction without purification. ES1-MS mix: 651
(M )Th.  109 (Example 36)       2-[(4-Methoxy-3,5-dimethylp
yridin-2-yOmethyll-2,7-dihydro-6-thia-1 "3,5- tetraazabenzo
[cdien-4-amine        A mixture composed of
4-[ois(tert-butoxycarhonyl)amino]-2-[(4-methoxy3,5-dimethylpyridin-2-yl)m
ethylk2,7,8,9-tetrahydro-6-thia-1,2"3,5-
tetraazabenzotediazulen-8-ylmethanesulfonate of Example 35 (65 mg),
dehydrated N,N-dimethylformamide (1 mL) and potassium carbonate (14
mg) was heated with stirring at 70C for six hours. The reaction mixture
was cooled and a saturated sodium bicarbonate solution was added,
followed by extraction with ethyl acetate. The organic layer was washed
with brine, and then dried over anhydrous sodium sulfate. After filtration,
the filtrate was concentrated under reduced pressure. Dichloromethane (2
mL) and tritluoroacetie acid (1 mL) were added to the resulting residue,
and the mixture was stirred at room temperature for one hour. After
confirming that the raw material disappeared, the reaction mixture was
concentrated under reduced pressure. A saturated sodium bicarbonate
solution was added to the residue, followed by extraction with ethyl
acetate. The organic layer was washed with brine, and then dried over
sodium sulfate and filtered. Then, the filtrate was concentrated under
reduced pressure. The resulting residue was nitrified by silica gel
thin-layer chromatography (chloroform-methanol) to obtain the title
compound (12.9 mg, 367o) as a solid.  



110                  11-1-NlvIR (CDC13) 6: 2.23 (3H, s), 2.29 (3H, s) 72 (2H,
d), 3.75 (3H, s), 5.51 (2E1. s), 6.30 (111, dt), 6.81 (1H, d), 8.18 (1H, s)
ESI-MStriz: 355 (M HT. (Example 37)       4-Amino-2-[(4-methoxy-3
,5-dimethylpyridin-2-yHmethy1]-2,7,8,9-tetrahydro6-thia -1 ,2,3
,5-tetraazabenzo [ cdj azul en-8-y1 methyl carbamate        A mixture
composed of di-tert-butyl 18-hydroxy-2-[(4-methoxy-3,5- d methylp
yridin-2-yHmethyl]-2,7,8,9-tetrahydro-6-thia-1,2,13,5-
tetraazabenzo[ccl]az-ulen-4-yljimidodicarbonate of Example 32 (40 n-ig,),
dehydrated dichloromethane (1 mL), pyridine (11 p.L) and triphosgene
(8.7 mg) was stirred under cooling in an ice bath for three hours. A 2 N
solution of methylamine in tetrahydrofuran (0.6 mL1 was added to the
reaction mixture. Then, the ice bath was removed and the mixture was
stirred for 17 hours. After confirming that the raw material disappeared,
the reaction mixture was diluted with chloroform and washed with water.
The aqueous layer was extracted with chloroform, and then the combined
organic layers were dried over anhydrous sodium sulfate. After filtration,
the filtrate was concentrated under reduced pressure. Dichloromethane (2
rriL) and trifluoroacetic acid (0.5 mL) were added to the resulting residue,
and the mixture was stirred at room temperature for 15 hours. The
reaction mixture was concentrated  111 under reduced pressure, and the
resulting residue was purified by reversed phase liquid chromatography to
obtain the title compound (6.6 mg, 22%) as a solid.               1H-NMR
(CDC13) 6: 2.23 (3H, s). 2.27 (3M, s), 2.78 (3H, d), 3.27-3.40 (3H, m),
3.55 (11-1, dd), 3.75 (3H, s), 4.97-5.02 (11-1, in), 5.19 (21-1, br.$), 5.42
(IH, d), 5.47 (1H, d), 8,08 (1H, s), 8.19 (11-1, s). 



EST-NISI-ilk: 430 (M - H)+. (Example 38)
4-Amino-2-[(4-metrioxy-3,5-dimethylpyridin-2-yHmethyl]-2,7,8,9
etrahydro6-thia-1,2,3,5-tetraazab enzo cdlazul en-8-y: ethyl carb amate
-Th 0 N 0II NR2       The title compound (18.5 mg, 40%) was obtained as a
solid by the same method as in Example 37 using di-tea-butyl
{8-hydroxy-2-[(4-methoxy-3,5-
dimethylpy-ridin-2-yfimethyl]-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzolcdjazulen-4-yllimidodicarbonate of Example 32 (60 mg),
triphosgene (13 mg) and a 2 N solution of ethylamine in tetrahydrofuran
(0.25 m.L) under cooling in an ice bath                 1H-NNIR (CDCE) 3:
1.12 (31-I, t), 2.23 (3H, s), 2.27 (3H, s), 3.16-3.24 (2H, m), 3.28-3.37 (3H,
in), 3.54 (1H, dd), 3.75 (3H, s), 5.09-5.15 (IH, m), 5,25-5.52 (4H, m), 8.19
(1H, s), ESI-IvISmir 444 (M1- HI.  112 



(Example 39)       4-[Bis(tert-butoxycarbonyl)am
no]-2-1(4-methoxy-3,5-dimethylpyridin-2-
yOmethy11-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-8-y1
acetate        A mixture composed of di-tert-butyl
{8-hydroxy-2-[(4-methoxy-3,5- dimethylp yridin-2-
yOmetny11-2,7,8,9-tetrahydro-6-thi a-1,2,3,5-
tetraazabenzo[cd]azulen-4-yl)imidodicarbonate of Example 32 (778 mg),
dimethyl sulfoxide (10 mL) and acetic anhydride (1 mL) was stirred in a
nitrogen atmosphere at room temperature for 12 hours. After confirming
that the raw material disappeared, the reaction mixture was diluted with
ethyl acetate and sequentially washed with water and brine. The organic
layer was dried over anhydrous sodium sulfate and filtered. Then, the
filtrate was concentrated under reduced pressure. The resulting residue
was purified by silica gel column chromatography (ethyl acetate-hexane)
to obtain the title compound (507 mg, 61%) as an oil.                  1R-NMR
(CDC13) 3: 1.43 (1811, s), 2.21 (3F1, s), 2.25 (3M, s), 2.27 (3H, s), 3.74
(3H, s), 3.90 (21-1, s), 5.67 (2H, s), 6.70 (1H, s), 8.14 (1H, s). ESI-MSmiz:
613 (M  H).  113 (Example 40)
{2-[(4-mothoxy-3,5-dimethylpyridin-2-yl)methyl]-8-oxo2,7,8,9-tetrahydro-6-
thia-1,2,3,5-tetraazabenzo[cdlazuien-4-y1;imidodicarbonate  A mixture of
4-{bis(tert-butoxycarbonyl)aminol-2-[(4-methoxy-3,5- 



d ethylp yridin-2-yl)methy11-2,7-dihydro -6-thi a-1,2,3,5-tetraazabenzo [
cd] azul en-8- yl acetate of Example 39 (507 mg), methanol (12 mL) and
potassium carbonate (57 mg) was stirred under cooling in an ice bath for
30 minutes. Mier confirming that the raw material disappeared, a
saturated ammonium chloride solution was added to the reaction mixture,
followed by extraction with ethyl acetate. The organic layer was washed
with brine, and then dried over anhydrous sodium sulfate. After filtration,
the filtrate was concentrated under reduced pressure. The resulting
residue was purified by silica gel column chromatography (ethyl
acetate-hexane) to obtain the title compound (430 mg, 91%) as an oil.
ESI-MS nalz: 571 (M+H). (Example 41)       4-Amino-2-[(4-methox y-3
,5-dimefn ylpyridin-2-yl)methy1]-2,9-dihyciro-6- thi a-1 ,2,3
,5-tetraazabenzo [cd] azul en-8(7H)-one         The title compound (21.7
mg, 75%) was obtained as a solid by the same method as in Example 2
using di-tert-butyl {21(4-methoxy-3,5-dimethylpyridin-2-
yl)methyll-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen
-4- yllimidodicarbonate of Example 40 (43 mg).          1H-NMR (CDC13) 6:
2.23 (3H, s), 2.29 (3H, s), 3.75 (3H, s), 3.80 (2H, s), 4.12-4.13 (1H, in),
4.12 (11-1, s), 5.24 (IH, br.$), 5.48 (2H, s), 8.18 (1H, s). ESI-MSmiz: 371
(M + H)+. (Example 42)       Di-tert-butyl
{84(2,4-dimethoxybenzyparninop2-[(4-methoxy-3,5-
dimethylpyridin-2-yOmethyl]-2,7,8,9-tetrahydro-6-thia-1,2,3,5- tetraaz ab
enzo edit azul en-4-y1) imidodicarbonate  



115      A mixture composed of di-tert-butyl
{2-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methy1]-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azule
n-4- y1}imidodicarbonate of Example 40 (170 mg), dichloroethane (2 int),
acetic acid (0.034 mL) and 2,4-dinnethoxybenzylamine (0.073 mL) was
stirred at room temperature ler 10 minutes, Then, sodium
triacetoxyborohydride (126 mg) was added and the mixture was stirred for
two hours. Sodium triacetoxyborohydride (63 mg) was added to the
reaction mixture, followed by further stirring for one hour. Methanol (three
drops) was added dropwise to the reaction mixture, and then the mixture
was separated with chloroform and a 0.5 N sodium hydroxide solution.
The aqueous layer was extracted with chloroform, and then the combined
organic layers were washed with brine and dried over anhydrous sodium
sulfate. After filtration, the filtrate was concentrated under reduced
pressure. The resulting residue was purified by silica gel column
chromatography (methanol-chloroform) to obtain the title compound (108
mg, 50%) as an oil.       'H-NMR (CDC13) 8: 1.43 (18H, s), 2.21 (3H, s),
2.25 (3H, s), 3.19-3.36 (4H, m), 3.43-3.48 (1H, m), 3.72 (3H, s), 3.78 (611,
s), 5.60 (2H, s), 6.41-6.44 (2H, m), 7.12 (1H, d), 8.16 (1H, s). ESI-MSinlz:
722 (M - H)+. (Example 43)
N-{4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yOmethyl]-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cdiazulen-8-yl}acetamide  \0
Acetyl chloride (18 uL) was added dropwise to a mixture composed of
di-tert butyl
18-[(2,4-dimethoxybenzyl)amino]-2-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methyl]-2,7,8,9-tetrallydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-
yl)imiclodicarbonate of Example 42 (36 mg), pyridine (40 uL) and
dehydrated dichloromethane (0.7 mL) under cooling in an ice bath. The
ice bath was removed and the mixture was stirred for three hours. The
reaction mixture was diluted with chloroform and then washed with a 0.2 N
hydrochloric acid solution. The organic layer was dried over anhydrous
sodium sulfate. After filtration, the filtrate was concentrated under reduced
pressure, and clichloromethanc (1 mL) and 1,3- dimethoxybenzene (12 4)
were added to the resulting residue, Then, trifiuoroacetic acid (1 mL) was
added and the mixture was stirred at room temperature for 16 hours, The
reaction mixture was concentrated under reduced pressure. The resulting
residue was dissolved in chiorofoiiii and sequentially washed with a
saturated sodium bicarbonate solution and brine. The organic layer was
dried over anhydrous sodium sulfate and filtered. Then, the filtrate was
concentrated under reduced pressure. The resulting residue was purified
by silica gel thin-layer chromatography (chloroform-methanol) to obtain
the title compound (15.6 mg, 76%) as a solid. 



11--1-NWIR (CDC13) 5: 1,96 (3H, s), 2.22 (3H, s), 2.30 (3H, s), 3.19 (1H,
dd), 3.38 (1H, dd), 3.43-3.51 (2H, in), 3.75 (3111, s), 4.76-4.84 (1H, m),
5.21 (2E, br.$), 5.40 (1H, d), 5.45 (1H, d), 6.37(11-1. d), 8.13 (1H, s).
EST-MSmh.: 414 (M + H)+. (Example 44)
N-{4-Amino-2-{(4-methoxy-3,5-dimethylpyridin-2-ylMiethyt 7,8,9- e
lydro-6-thi a-1 ,2,3 ,5-tetraazabenzo ed] azulen-8-yll aeetamide        The
title compound (14.6 mg, 68%) was obtained as a solid by the same
method as in Example 43 using di-tert-butyl
{8-[(2,4-dimethoxybenzypaminol-2-
[(4-methoxy-3,5-dimethylpyridin-2-yOmerhyl]-2,7,8,9-tetrahydro-6-thia-1,2,
3,5- tetraazabenzo[cd]azulen-4-yl}imidodicarbonate of Example 42 (36
mg) and propionyl chloride (0.022 mL).       'H-NMR (CDC13) a: 1.13 (3H,
t), 2.20 (2H, dd), 2.22 (3H, s), 2.31 (3H, s), 3.21 (iil, dd), 3.36 (1H, dd),
3.44 (1E1, d), 3.57 (1H, dd), 3.77 (3H, s), 4.75-4.81 (1H, m), 5.18 (1H, d),
5.39 (1H, d), 5.53 (1H, d), 6.89 (tH, d), 8.05 (1H, s). ESI-MSmiz: 428 (M. +
(Example 45)
N-l4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-y1)methyli-2,7,8,9-
trahydro-6-thia-1 ,2,3,5-tetraazabenzo[co]azulen-8-ylil cyclopropan ecarb
o x am e 



The title compound (12 mg, 55%) was obtained as a solid by the same
method as in Example 43 using di-tert-butyl
{8-[(2,4-dimethoxybenzyl)amino]-2-[(4-
methoxy-3,5-dimethylpyridin-2-yl)methyl]-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-4-y1)imidodicarbonate of Example 42 (36 mg)
and cyclopropanecarbonyl chloride (22 4E).       'H-18IMR (CDC13) 6:
0.71-0.76 (2H, m), 0.93-0.97 (2H, m), 1.50-1.58 (1H, m), 2.23 (3H, s), 2.32
(3H, s), 3.30-3.49 (2H, m), 3.60 (11-1, dd), 3.79 (3H, s), 4.69-4.76 (1H,
m), 5.36 (1H, d), 5.58 (IH, 47.84 (1H, d), 7.99 (11-1., s). ESI-MSiniz: 440
(M -4- H). (Example 46)
2-[(4-Methoxy-3,5-dimethylpyridin-2-yOmethyll-N8-methy1-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzo[ediazulene-4,8-diamine
hydrochloride  N-N MCI N - 12 



119       Sodium triacetoxyborohydride (16 ma) was added to a mixture
composed of di-tert-butyl
124(4-methox.y-3,5-dimethylpyridin-2-yl)methy11-8-oxo-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzoicd]azulen-4-yilimidodicarbonate of
Example 40 (28 mg), dichloroethane (0.5 mL), a 2 N solution of
methylamine in tetrahydrofuran (0.1 rriL) and acetic acid (6 tiL), and the
mixture was stirred at room temperature for 17 hours, Methanol (three
drops) was added dropwise to the reaction mixture, and then a 0.2 N
sodium hydroxide solution was added, followed by extraction with ethyl
acetate. The organic layer was dried over anhydrous sodium sulfate and
filtered, and then the filtrate was concentrated under reduced pressure.
Dichloromethane (2 mL) and trifluoroacetic acid (0.5 mL) were added to
the resulting residue, and the mixture was stirred at room temperature for
two hours. The reaction mixture was concentrated under reduced
pressure, and the resulting residue was purified by reversed phase liquid
chromatography. A 4 N solution of hydrochloric acid in dioxane (20 pi) was
added to the resulting solid. Methanol and diethyl ether were added and
the precipitated solid was collected by filtration to obtain the title
compound (5.7 g, 28%) as a solid.    'H-NMR (CD30D) 6: 2.24 (3H, s),
2.27 (311, s), 2.68 (3H, s), 3.27 (1H, dd), 3.39 (H-1, dd), 3.51-3.54 (21-1,
m), 3.79 (3H, s), 5.46 (2H, s), 8.04 (1H, s). ESI-MSmiz: 386 (Mi +
(Example 47)
2-[(4-Methoxy-3,5-dimethylpyridin-2-yl)methyll-N8N8-dimethyl-2,7 8 9- ,,
tetrahydro-6-thia-1,2,3 ,5-tetraaz ab enzo icd] azulene-4,8-di amine
hydrochloride         The title compound (11.9 mg, 56%) was obtained as a
solid by the same method as in Example 46 using di-tert-butyl
12-[(4-methoxy-3,5-dimethylpyridin-2-
yOrnethy11-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cdlande
n-4- yllimidodicarbonate of Example 40 (28 mg) and a 2N solution of
dimethylanni e in tetrahydrofuran (0.1 mL)    'H-NMR (CD30D) 8: 2.24 (3H,
s), 2.25 (3H, s), 2.63 (6H, s), 3.42 (11-1, d), 3.49 (11-1, dd), 3.63-3.69
(1H, m), 3.78 (3H, s), 5.45 (21-1, s), 8.06 (1H, s). ESI-MSmilz: 400 (VI  



(Example 48)
N8-Ethy1-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methy11-2,7,8,9-tetrahyd
ro6-thi a-1,2,3 ,5-tetraazab enzo cd] and ene-4 ,8-di amine hydrochloride
The tide compound (2.4 mg, 11%) was obtained as a solid by the same
method as in Example 46 using
4-di(iert-butoxycarbonypamino-2-(4-methoxy-3,5  121 dimethyl-pyricl
n-2-ylmethyi)-8-oxo-2,7,8,9-tctrahydro-6-thia-1,2,3,,,-
tctraazabenzo[ed]azulene of Example 40 (28 mg) and a 2 N solution of
ethyl amine in tetrahydrofuran (0.1 mL)                    1H-NMR (CD30D) 6:
1.21 (311, t), 2.24 (3H, s), 2.26 (311, s), 2.81-3.00(211, m), 3.16 (111, dd),
3.38-3.48 (1H, in), 3.62-3.68 m), 3.78 (311, s) 5.45 (211, s), 8.05 (111, s).
ESI-MStn/z: 400 (M (Example 49)
2-{(4-Methoxy-3,5-dimethylpyridin-2-yl)methy13-8-pyrrolidin-1-y1-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-amine hydrochloride  



The title compound (12.1 mg, 53%) was obtained as a solid by the same
method as in Example 44 using di-tert-butyl
i2-[(4-methoxy-3,5-dimethylpyridin-2- yl)meithyl] -8-o x
o-2,7,8,9-tetrahydro-6-thia-1 ,2,3,5-tetraaz ab enzo [cd] azulen-4- yl
imidodicarbonate of Example 40 (28 mg) and pyrrolidine (8.2 uL).
IH-NME. (CD30D) 6: 1.91-1.98(411, m), 2.24 (311, s), 2.25 (3H, a),
2.96-3.04 (211, m), 3.12-3.21 (211, m), 3.33-3.38 (2H, m), 3.48 (111, dd),
3.56-3.64 (2H, m), 3.78 (311, s), 5.43 (111, d), 5.47 (111, d), 8.05 (IH, s).
ESI-MStniz: 426 (M 1-1) .  177 (Exat pie 50)
2-[(4-Methoxy-3,5-dimethylpyridin-2-yHmethyl]-8-morphol -4-y1-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzo[ediazulen-4-amine       The title
compound (11.2 ma., 48%) was obtained as a solid by the same method
as in Example 46 using di-tert-butyl {2-[(4-methoxy-3,5-dimethylpyridin-2-
yHmeth y11-8-oxo-2,7,8,9-tetrahydro-6-thi a-1,2,3,5 -tetraazab enzo
[cd]azul en-4- yl} imidodicarbonate of Example 40 (28 mg) and morpholine
(8.6 tL).       'H-NMR (CD30D) 8: 2.21 (3H, s), 2.24 (3H, s), 2.53-2.59 (2H,
in), 2.65-2.72 (2H, m), 3.14-3.24 (4H, m), 3.34-3.37 (2H, m), 3.64-3.69
(4H, ni), 3.77 (3H, s), 5.43 (2H, s), 8.06 (1H, s). ESI-MSm/z: 442 (M - H)+.



(Example 51) N8-Cyclopropy1-2-[(4-methoxy-3
,5-dimethylpyridin-2-yl)methyl] tetrah ydro-6-thia-1,2,3 ,5-tetraazabenzo
[cd] azulene-4,8-di amine hydrochloride         The title compound (5.5 mg,
22%) was obtained as a solid by the same method as in Example 46
using di-tert-butyl {2-[(4-methoxy-3,5-dimethylpyridin-2-
yi)methyll-8-oxo-2,7,8,9-tetrallyciro-6-thia- 1,2,3 ,5 -terraazab
enzoazulen-4- yllimidodicarbonate of Example 40 (28 mg) and pyrrolidine
(6.8 RE).             1H-NMR (CD30D) 8: 2.21 (3H, s), 2.24 (3H, s), 2.53-2.59
(21-1. m), 2.65-2.72 m), 3.14-3.24(41 m), 3.34-3.37 (2H, m), 3.64-3.69
(4H, in), 3.77 (3H, s), 543 (21-1, s), 8.06 (1H, s). ESI-MSmiz. 412 (NI
(Example 52)       2'-{(4-M etho x y-3 ,5-dimethylp yridin-2-yl)methyl;
-2',91-dihydrospiro [1,3-
dioxolane-2,8'-[6]thia[1,2,3,5]tetraazabenzo[ed]azulen)-4'-amine  



124 6-thia-1,2,3,5-tetraazabenzoicdiaz-ulen-8(7H)-one of Example 41 (16
mg), ethylene glycol (24 ftl) and toluene (0.5 ml), and then the mixture was
heated under reflux for 18 hours. After cooling to room temperature, a
saturated sodium bicarbonate solution was added to the reaction mixture,
followed by extraction with chloroform. The organic layer was washed with
brine, and then dried over anhydrous sodium sulfate. After filtration, the
filtrate was concentrated, and the resulting residue was purified by silica
gel thin-layer chromatography (chloroform-methanol) to obtain the title
compound (8.6 mg, 48%) as a solid.                          1H-NMR (CDCI3) 6:
2.22 (3H, s), 2.27 (3H, s), 3.38 (211, s), 3.39 (2H, s), 3.74 (3H, s),
4.06-4.09 (4H, m), 5.11 (2E1, s), 5.44 (21-1, s), 8.19 (IH, s).
EST-1v1Sm/z: 415 (M H)t (Example 53)
2'-[(4-Methoxy-3,5-dimethylpyridin-2-yl)methyl]-2',9{-dihydrospiro[1,3-
dioxanc-2,8'46]thiall,2,3,5Jtetraazabenzo[cd]azulen]-4l-amine        The title
compound (5.1 mg, 28%) was obtained as a solid by the same method as
in Example 52 using 4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-
yOmethy1]-2,9-dihydro-6-thia-1,2,3,5-tetraazabenzo[edlazulen-8(7H)-one
of Example 41 (16 mg) and 1,3-propanedfol (31 ft1).  125
(CDC13) 8: 1.61-1.70 (1H, m), 1.85-1.96 (1H, m), 2.22 (311, s), 2.27 (3H,
s), 3.44 (211, s), 3.55 (211, s), 3.74 (31-1, s), 3.96-4.02 (41I, m), 5.06
(211, s), 5.44 (211, s), 8.19 (1H, s). 



ESI-MSm/z: 429 (M H) (Example 54)       2 -[(4-Methoxy-3
,5-dimethylpyridin-2-y1 )methyl] -2,7-dihydro-8-ox a-6-thia1,2,3 ,5 ,9-p
entaazabenzo [cd] cyclopentaEhl azul en-4- amine        A mixture
composed of di-tert-butyl (2-[(4-methoxy-3,5-dunethylpyridin-2- yfimethyll
-8-oxo-2,7, S ,9-tetrahydro-6-thi a-1,2,3,5 -tetraazabenzo [cd]azulen-4-
yHimidodicarbonate of Example 40 (40 mg), dimethylfomiamicie-dimethyl
acetal (56 pi) and toluene (0.5 nil) was heated with stirring at 80C for one
hour. After confirming that the raw material disappeared, the reaction
solution was concentrated under reduced pressure. Ethanol (0.5 ml) and
hydroxylamine hydrochloride (9 mg) were added to the resulting residue,
and the mixture was heated with stirring at 80C for four hours The reaction
solution was concentrated under reduced pressure Dichloromethane (2
ml) and trifiuoroacetic acid (0.5 ml) were added to the resulting residue,
and the mixture was stirred at room temperature for two hours. The
reaction solution was concentrated under reduced pressure. Then, the
residue was dissolved in chloroform and washed with a saturated sodium
bicarbonate solution. The organic layer was dried over anhydrous sodium
sulfate and then filtered, and the  126 filtrate was concentrated under
reduced pressure. The resulting residue was purified by reversed phase
liquid chromatography to obtain the title compound (1 5.1 mg, 55%) as a
solid.               (DIVISO-d6) 6: 2.17 (311, s), 2.27 (3M, s), 3.73 (3H, s),
4.74 (2H, s), 5.48 (2H, s), 7.07 (2H, s), 8.05 (1H, s), 8.97 (IH, s).
ESI-IvISmiz: 396 (M + 1-1)' (Example 55)       Di-tert-butyl
12-[(4-methoxy-3,5-dimethylpyridin-2-yOmethy4]-9,9-diniethy1-
8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-
yi}imidodicarbonate 



N N0        A mixture composed of di-tert-butyl
12-[(4-methoxy-3,5-dimethylpyridin-2-
yOmethyl]-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd1azule
n-4- y11imidodicarbonate of Example 40 (86 mg), methyl iodide (38 ul),
potassium carbonate (83 mg) and dehydrated dimethyl sulfoxide (I m1)
was stirred at room temperature for one hour. A saturated ammonium
chloride solution was added to the reaction mixture, followed by extraction
with ethyl acetate. The organic layer was washed with water. The organic
layer was dried over anhydrous sodium sulfate and filtered. Then, the
filtrate was concentrated under reduced pressure.  127 The resulting
residue was purified by silica gel thin-layer chromatogaphy (ethyl
acetate-hexane) to obtain the title compound (28 mg, 31%) as an oil
1H-NMR (CDC13) 8: 1.44 (18H, s), 1.63 (6H, s), 2.22 (3H, s), 2.27 (311,
s), 3.74 (3H, s), 3.90 (211, s), 5.67 (21-1, s), 8.11 (1H, s). ESI-MSrm"z:
599 (M + (Example 56)
4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yOrnethy11-9,9-dimethy1-2,
9- diM,,dro-6-thia-1,2,3,5-tetraazabenzo[cdjazulen-8(71-1)-one 



The title compound (12.3 M2, 66%) was obtained as a solid by the same
method as in Example 2 using di-tert-butyl
{21(4-methoxy-3,5-dimethylpyridin-2-
sipmethyl]-9,9-dimethy1-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzoLccUazulen-4-y1}imidodicarbonate of Example 55 (28 mg).
11-1-NMR (CDC13) 6: 1.57 (61-i, s), 2.23 (311, s), 2.30 (3H, s), 3.75 (311,
s), 3.82 (2H, s), 5.25 (211, br.$), 5.49 (211, s), 8.17 (111, s). ESI-MSmiz:
399 (M + H)f (Example 57)      Di-tert-butyl
(2'-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyll-8'-oxo-71,8'-
dibydro-2'H-spirorcyclopropanct-1,9'461thia[1,2,3,51tetraazabenzorcdlazu
len-1-4'- y1)imidodicarbonate         A mixture composed of di-tert-butyl
{2-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methyli-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen
-4- yl}imidodiearbonate of Example 40 (40 mg), dibromoethane (9.1 ul),
potassium carbonate (28.7 mg) and dimethyl sulfide (0.5 ml) was stirred at
room temperature for 38 hours. Water was added to the reaction mixture,
followed by extraction with ethyl acetate. The organic layer was washed
with brine. The organic layer was dried over anhydrous sodium sulfate
and filtered. Then, the filtrate was concentrated under reduced pressure.
The resulting residue was purified by silica gel thin-layer chromatogr phy
(ethyl acetate-hexane) to obtain the title compound (21 mg, 50%) as an
oil.        1H-NMR (CDC13) 6: 1.45 (18H, s), 1.77-1.81 (2H, m), 1.89-1.93
(2H, m), 2.21 (3H, s), 2.28 (3H, s), 3.74 (3H, s), 3.94 (2H, s), 5.59 (2H, s),
8.10 (1H, s). EST-MSrniz: 597 (M (Example 58)
4'-Amino-2'-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-2'H- 



spiro
cyclopropane-1,91461thia[1,2,3,5]tetraazabenzo[cd]azulen1-8(7'H)-one
The title compound (12.0 mg, 86%) was obtained as a solid by the same
method as in Example 2 using di-ten-butyl
(2'-[(4-methoxy-3,5-dimethylpyriciin-2-
yOmethyl]-8P-oxo-7',8'-dihydro-TH-spiro[cyclopropanc-1,91-
[6]thia[1,2,3,5]tetraazabenzo[cd]az-ulen]-4'-yll imidodicarbonate of
Example 57 (21 mg),         11-1-NMR (CDC13) 6: 1.70-1.73 (2H, m),
1.81-1.85 (2H, m), 2.22 (3H, s), 2.3 (3H, s), 3.75 (3H, s), 3.87 (2H, s), 5.26
(2H, br.$), 5.42 (2H, s), 8.16 (1H, s). ESI-MStniz: 397 (M -1 H)4 (Example
59)
N-{4r-Amino-21-[(4-methoxy-3,5-dimethylpyridin-2-yHmethy11-7',8'-dihydr
oTH-sp o[cyclopropane-1,91[6)thia[1,2,3,51tetraazabenzo[cdlazulen]-8'-
yl}acetamide       1) Di-terl-butyl {87-hydroxy-21-[(4-methoxy-3,5-
methylpyridin-2- yOmethyl]-7',8'-dihydro-2'H-spiroicyclopropanc-1,9'-
tqthiall,2,3,51tetraazabenzoisdlazulenl-4'-yllf imidodicarbonate   



Sodium borohydride (19 mg) was added to a mixture composed of
di-tertbutyl
(2'-{(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-81-oxo-7,8`-dihydro-2'Hsp
iro[cyclopropane-1,9'461thia[1,2,3,5]tetraazabenzo[cd]azuleni-41-
yllimidodicarbonate of Example 57 (100 mg) and methanol (4 mil under
cooling in an ice bath, and then the mixture was stirred for 30 minutes.
Water was added to the reaction mixture, followed by extraction with ethyl
acetate. The organic layer was dried over anhydrous sodium sulfate and
filtered. Then, the filtrate was concentrated under reduced pressure to
obtain a crude product of the title compound (91 mg, 91%) as an oil.
ESI-MS iniz: 599 (M+H)+    2)
4'-[Bis(tert-butoxycarbony1)amino]-2'-[(4-methoxy-3,5-dimethylpyridin-2-
thy13-71,8t-dihydro-TH-spiro[cyclonropane-1,9[-
[6]thia[1,2,3,5]tetraazabenzo[cd]azulen]-8'-ylmethanesulfonate
Methanesulfonyl chloride (14was added to a mixture composed of the
above crude di-tert-butyl {8'-hydroxy-2'-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methyl]-7',8'-dihydro-2TI-spiro[cycloproparie-1,9'-
[6]thia[1,2,3,5]tetraazabenzo[cd]azulen]-4r-yl{imidodicarbonate (91 mg),
triethylamine (42 ill) and dichloromethane (4 ml) under cooling in an ice
bath. Then, the ice bath was removed and the mixture was stirred for
three hours. The reaction solution was cooled in an ice bath again, and
methanesulfonyl chloride (6 ul) was added. Then, the ice bath was
removed and the mixture was stirred for four hours. The reaction solution
was washed with water, and then the organic layer was dried CWCT
anhydrous sodium sulfate. After filtration, the filtrate was concentrated
under reduced pressure to obtain a crude product of the title compound
(115 mg) as an oil. The resulting compound was directly used for the next
reaction without purification. ESI-MS raiz: 677 (IVI+H)E       3) Di-tert-butyl
{8'-azido-2'-[(4-methoxy-3,5-dimethylpyridin-2-yl)inethyl]-
7',81-dihydro-2'H-spiro[cyclopropane-1 ,91-[6] thia[1,2,3,5] tetraazab enzo
[cc]azul en] - 4'-y1 imidodicarbonate   



A mixture composed of the above crude
4'-[bis(tert-butoxycarbonyl)amino]-
21-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-71,8'-dihydro-21-1-
spiro[cyclopronane-1,91-[6]thia[1,2,3,5]tetraazabenzo[ed]azulenj-8V1
methanesulfonate (33 mg), sodium azide (37 mg) and
N-methylpyn-olidone (0.5 ml) was heated with stirring at 80C for three
hours. After cooling to room temperature, a 0.2 N sodium hydroxide
solution was added to the reaction mixture, followed by extraction with
ethyl acetate. The organic layer was washed with brine (30 ml) and then
dried over sodium sulfate, After filtration, the filtrate was concentrated
under reduced pressure to obtain a crude product of the title compound
(35 mg) as an oil. The resulting compound was directly used for the next
reaction without purification.       4)
N-(4:-Amino-2'-[(4-methoxy-3,5-dimethylpyridin-2-yOmethy1]-7',8'-
dihydro-2'H-spiro[cyclopropant-1,9s-[6]thia[1,2,3,5]tetraazabenzoilcdjazule
ni-8'- y1}acetamide  133       Triphenylphosphine (22 mg) was added to a
mixture composed of the above crude di-tert-butyl
(8'-azido-2'-[(4-methoxy-3,5-dimethylpyridin-2-yOmethyl]-71,8'-
dihydro-2'H-spiro[cyclopropane-1,9'4611thia [1,2,3,5] tetraazabenzo
(cd]azulen]-4'- yl} imidodicarbonate (35 mg); tetrahydrofuran (0.9 ml) and
water (0.1 ml), and then the mixture was heated with stirring at 50C for
three hours. After cooling to room temperature, water (3 ml) and a 1 N
hydrochloric acid solution (0.6 ml) were added to the reaction mixture,
followed by washing with ethyl acetate. A 1 N sodium hydroxide solution
(1.2 ml) was added to the resulting aqueous layer, followed by extraction
with ethyl acetate. The organic layer was concentrated under reduced
pressure. Dehydrated dichloromethane (0.5 ml), pyridine (18 iii) and acetic
anhydride (16 1fl) were added to the resulting residue, and the mixture
was stirred at room temperature for 18 hours. The reaction mixture was
concentrated under reduced pressure. Dichloromethane (2 ml) and
trifiuoroacetic acid (0.5 ml) were added to the resulting residue, and the
mixture was stirred at room temperature for three hours. The reaction
mixture was concentrated under reduced pressure. The resulting residue
was dissolved in chloroform and sequentially washed with a saturated
sodium bicarbonate solution and brine. The organic layer was dried over
sodium sulfate and filtered. Then, the filtrate was concentrated under
reduced pressure. The resulting residue was purified by silica gel
thin-layer  134     'H-NMR (CDCI3) 6: 0.97-1.05 (2H, m), 1.09-1.15 (111,
m), 1.70-1.76 (1H, m), 1.99 (3H, s), 2.22 (3H, s), 2.32 (311, s), 3.46 (1H,
dd), 3.71 (111, d), 3.76 (311, s), 3.85 (1H, t), 5.10 (211, s), 5.35 (111, d),
5.43 (111, d), 6.39 (1H, d), 3.13 (111, s). ESI-MStniz: 440 (M + H)F
(Example 60)
N-{4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yOmethy11-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-terraazabenzo[cd]azulen-8-y1}
-N-cycIopropylacetamide 



1) Di-tert-butyl (8-(cyclopropylamino)-2-[(4-methoxy-3,5-dimethylpyridin-2-
yi)methyl]-2,7,8,9-tetrahydro-6-thia-1,2,3 ,5-tetranzab enzo [cd] azul en-4-
yl}imidodicarbonate !?I9 OtTN,      Sodium cyanoborohydride (1.89 g) was
added to a mixture composed of ditert-butyl {2-[(4-methoxy-3,5-dimethylp
yridin-2-yemethyl]-8-oxo-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-yl}imidodicarbonate
of Example 40(5.71 g), methanol (50 mL), tetrahydrofliran (25 mL),
cyclopropylamine (1.04 mL) and acetic acid (1.72 mL) under cooling in an
ice bath, and the mixture was stirred at room temperature for 14 hours.
The reaction mixture was concentrated under reduced pressure and
dissolved in ethyl acetate, and the solution was washed with a saturated
sodium bicarbonate solution and then with brine. The organic layer was
dried over anhydrous sodium sulfate and filtered. Then, the filtrate was
concentrated under reduced pressure to obtain the title compound (5.91 g,
97%) as an oil.  135 'H-NMR (CDC13) 8: 0.32-0.56 (411, m), 1.4,1 (1811,
s), 2.17-2.21 (Hi, rn), 2.21 (311, s), 2.26 (31-1, s), 3.24-3.43 (411, m),
3.69-3.64 (111, m) 3.73 (311, s), 5.62 (2H, s), S.16 (1H, s) EST-MStn/z:
612 (IM + H. 2) N-{4-Amino-2-[(4-metho yethyipyri din-2-yl)nethyl] -2,7,8,9-
terrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-8-y1}-N-cyclopropylacet
amide  



Acetyl chloride (14 tit) was added to a mixture composed of the above
ditert-butyl { 8 -(cyclo propylamino)-2- [(4-rnetho x
y-3,5-dimethylpyridin-2-yl)methy11-
2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-yl}imidodicarb
onate (100 mg), dichloromethane (2 mL) and triethylamine (42 uL) under
cooling in an ice bath, and the mixture was stirred at room temperature for
15 hours. The reaction mixture was diluted with ethyl acetate and washed
with a saturated sodium bicarbonate solution. The organic layer was dried
over anhydrous sodium sulfate and filtered, and then the filtrate was
concentrated under reduced pressure. Dichloromethane (4 mL) and
mifluoroacetic acid (1 mL) were added to the resulting residue, and the
mixture was stirred at room temperature for one hour. The reaction
mixture was concentrated under reduced pressure. A saturated sodium
bicarbonate solution was added to the resulting residue under ice-cooling,
followed by extraction with chlorofoliii. The organic layer was dried over
anhydrous sodium sulfate and filtered, and then the filtrate was
concentrated under reduced pressure. The resulting residue was purified
by silica gel column chromatography (chlorof1 Liu-methanol) to obtain the
title compound (55 mg, 75%) as an oil.                    1}-1-NMR (CDC13) 8:
0.76-1.00 (4H, m), 2.21 (3H, s), 2.22 (3M, s), 2.27 (311, s), 2.71-2.76(114,
m), 2.97 (1H, d,1? = 15.9 Hz), 3.14 (1H, d, 3= 16.6 Hz), 3.74 (3H,  136 s),
3.88-3.99 (2H, in), 4.38-4.33 (1H, m), 5.16 (211, s), 5.45 (211, dd, .1=
26.4, 15.1 Hz), 8.19 (114, s). ESI-IVISm/z: 454 (NI Hf. (Example 61)
N5-Cyclopropy1-2-[(4-methoxy-3 ,5 -dimethylpyridin-2-yl)methyl]
-N8-methyl2,7, 8,9-tetrahydro-6-thia- 1,2,3,5-tetraazab enzo [cd]
azulene-4,8-diamine       A mixture composed of di-tert-butyl
{8-(cyclopropylamino)-24(4-methoxy3,5-dimethylpyridin-2-yl)methyl]-2,7,8,
9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzoledlazuten-4-yHimidodicarbonate of Example 60 (400 mg),
methanol (2 mL), a 35% fonualin solution (111acetic acid (156 .11_,) and
molecular sieves 3A was stirred at room temperature for 40 minutes.
Then, sodium cyanoborohydride (163 mg) was added, and the mixture
was stirred at room temperature for 14 hours. The molecular sieves were
separated off by filtration, and then the solvent was evaporated under
reduced pressure. The residue was dissolved in ethyl acetate, and the
solution was washed with a saturated sodium bicarbonate solution and
then with brine. The organic layer was dried over anhydrous sodium
sulfate and filtered, and then the filtrate was concentrated under reduced
pressure. Dichloromethane (2 mL) and trifluoroacetic acid (2 mL) were
added to the resulting residue, and the mixture was stirred at room
temperature for one hour. The reaction mixture was concentrated under
reduced pressure. A saturated sodium bicarbonate solution was added to
the resulting residue under ice-cooling, followed by extraction with
chloroform. The organic layer was dried over anhydrous sodium sulfate
and filtered, and then the filtrate was concentrated under reduced
pressure. The  



137 resulting residue was purified by silica gel column chromatography
chlorofo'- methanol) to obtain the title compound (233 mg, 84%) as an oil
'H-NMR (CDC13) 6: 0.38-0.52 (4H, m), 1.85-1.90 (1H, m), 2.22 (3H, s),
2.27 (3H, s), 2.40 (3H, s), 3,12-3.36 (4H, m), 3.55-3.49 (1H, m), 3.74 (3H,
s), 5.19 (2H, s), 5.42 (1H, d, J -= 15.1 Hz), 5.49 (1H, d, J = 15.4 Hz) 8.20
(111, s). ESI-MSmiz: 426 (M + H)-. (Example 62)
1\15-Cyclobuty1-2-[(4-methoxy-3,5-dirnethylpyridin-2-yHmethyl]-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulene-4,8-diamine
Sodium triacetoxyborohydride (16 mg) was added to a mixture composed
of di-tert-butyl
f2-[(4-methoxy-3,5-dimethylpyridin-2-yl)inethyl]-8-oxo-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzo[ediazulen-4-y1}imidodicarbonate
of Example 40 (34 mg), clichloroethane (0.7 ml), cyclobutylamine (15 ul)
and acetic acid (10 ul), and the mixture was stirred at room temperature
overnight. Methanol (three drops) was added dropwise to the reaction
mixture, and then a 1 N sodium hydroxide solution was added, followed by
extraction with ethyl acetate. The organic layer was dried over anhydrous
sodium sulfate and filtered, and then the filtrate was concentrated under
reduced pressure. Dichloromethane (2 ml) and trifluoroacetie acid (0.5 ml)
were added to the resulting residue, and the mixture was stirred at room
temperature for two hours. The reaction mixture was concentrated under
reduced pressure, and the resulting residue was purified by reversed
phase liquid chromatography. The resulting oil was dissolved in dioxane,
followed by lyophilization to obtain the title compound (6.3 mg, 25%) as a
colorless amorphous.  138 EST-MS miz: 426 (M-1-1-1)s 



(Example 63)
N8-(Cyclopropylmethyl)-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-
2,7,8,9-tetra'nydro-6-thia-1,2,3,5-tetraazabenzo[ccflazulene-4,8-diamine \o
N-N) 11-\ LSNN H2       The title compound (6.0 mg, 24%) was obtained
as an amorphous by the same method as in Example 62 using
di-tert-butyl T2-[(4-rnetlioxy-3,5-dimethylpyridin-2-
yl)rnethyll-8-oxo-2,7,8,9-tetrallydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen
-4- y1}imidodicarbonate of Example 40 (34 mg) and
cyclopropylmethylamine (17 mg). EST-MS m/z: 426 (M+H)H. (Example
64)       4-
T4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-2,7,8,9- tetrah
yciro-6-thia-1,2,3,5-tetraazabenzo [cd] azulen-8-y1 } pip erazin-2-one N-N
HJN N 



\. N 'NH,       The title compound (5.2 mg, 19%) was obtained as an
amorphous by the same method as in Example 62 using di-tert-butyl
{2-{(4-methoxy-3,5-dimethylpyridin-2-
yOmethy11-8-oxo-2,7,8,9-tetrahydro-6-thia- 1,2,3,5 -tetraazab enzo [ cd]
azulen-4- yl Timidodiearbonate of Example 40 (34 ma) and 2-piperidinone
(18 mg). EST-MS rniz: 455 (M-1-1-1)+  139 (Example 65)
2-[(4-Methoxy-3,5-dimethylpyridin-2-yl)rnethyl]-8-piperidin 1-y1-2,7,8,9-
tetrahydro-6-fnia-1,2,3 ,5-tetraazab enzo [cd.1 azulen-4-amine        The
title compound (13.7 mg, 52%) was obtained as an amorphous by the
same method as in Example 62 using di-tert-butyl (2-[(4-methoxy-3,5-
dimethylpyridin-2-yI)nethy1]-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5
tetraazabenzo[cdla.zulen-4-yllimidodicarbonate of Example 40 (34 mg)
and piperidine (18 ti1).                          1H-NMR (CD:30D) 5: 1.57-1.65
(2H, m), 1.68-1.82 (4H, m), 2.93-3.07 (4H, m), 3.38-3.45 (1H, m), 3.51
(1H, dd, J = 15.3, 7.2 Hz), 3.64-3.67 (2H, m), 3.78 (3H, s), 5.43-5.47 (2H,
m), 8.06 (1H, s). 



ESI-NISmiz: 440 (M + (Example 66)
8-Azetidin-l-y1-2-[(4-methoxy-3,5-dimethylpyridin-2-yHmethyll -2,7,8,9-
tetrahydro-6-th ia-1,2,3 ,5-tetraazab enzo di azulen-4-amine        The title
compound (18.5 mg, 75%) was obtained as an amorphous by the same
method as in Example 62 using di-tert-butyl (2-[(4-methoxy-3,5-
dimethylpyridin-2-yl)methy1]-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-  140
tetraazabenzo[ed]azulen-4-yllimidodicarbonate of Example 40 (34 mg),
azetidine hydrochloride (17 mg) and triethylamine (17 u1).           1H-NMR
(CD30D) 6: 2.26 (4H, d, J = 9.8 Hz), 2.32-2.43 (21-1, m), 3.05-3.13 (1H,
m), 3.40-3.48 (1H, m), 3.79 (3H, s), 3.88-3.97 (1H, m), 3.97-4.07 (1H, m),
5.46 s), 8.06 (1H, s). ESI-MSmiz: 412 (M H)+ (Example 67)       1-
{.4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yHmethy1]-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzotediazulen-8-y1} -L-prolinamide 



The title compound (12.3 mg, 43%) was obtained as an amorphous by the
same method as in Example 62 using di-tert-butyl {2-[(4-methoxy-3,5-
dimethylpyridin-2-yl)methy1]-8-oxo-2,7,8,9-tetranydro-6-thia-1,2,3,5-
aazabenzo{cdlazulen-4-ylIimidodicarbonate of Example 40 (34 mg) and
(S)- pyrrolidinecarboxylic acid amide (17 mg). ESI-MS m;z: 469 (M--H)7
(Example 68)
2-ft4-1VIethoxy-3,5-dimethylpyridin-2-ylImethy11-8-[(2S)-2-
(methoxymethyl)pyrroliciin-l-y1]-2,7,8,9-tetrahydro-6-thia -1,2,3,5-
tetraazabenzo[cd]azulen-4-amine  14        The title compound (11.0 mg,
39%) was obtained as an amorphous by the same method as in Example
62 using di-tert-butyl (2-[(4-inethoxy-3,5-
dimethylpyridin-2-yl)methy111,-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-4-yl}imidodicarbonate of Example 40 (34 mg)
and (S)-2- methoxymethylpyrrolidine (24 til). FM-MS mizi 470 (1).4.+H)1
(Example 69) 



N-K3S)-1-1,4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]2,7,8,9
-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[ed]azulen.-8-y1}pyrrolidin-3-
yliacetarnide        The title compound (22.6 mg, 78%) was obtained as an
amorphous by the same method as in Example 62 using di-tert-butyl
{2-1(4-methoxy-3,5-
dimethylpyridin-2-yl)methyli-8-oxo-2,7,8,9-tetrallydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-4-y1}imidodicarbonate of Example 40 (34 mg)
and (3S 3-acetamidopyrrolidine (24 tip.        H-NMIC (CD30D) 6: 1.86-1.90
(2H, m), 1.90-1.93 (1H, in), 2.23-2.28 (6H, m), 2.29-2.39 (1H, m),
2.94-3.10 (1H, m), 3.11-3.26 (1H, m), 3.33-3.39 (2H, m), 3.45-3.54 (2H,
m), 3.62-3.67 (2H, m), 3.66 (3H, s), 3.80 (31-1, s), 4.29-4.38m), 5.43-5.50
(2H, m), 8.07 (1H,  142 ESI-IVISmiz: 483 (M I-I) h (Example 70)
2-I(4-Methoxy-3,5-dimethylpyridin-2-yl)methylj-N8[(3R)-tetrahydrofuran-3-
y1]-2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[ed]azulene-4,8-diamin
e  VI) 



'N NH,        The title compound (17,4 mg, 65%) was obtained as an
amorphous by he same method as in Example 62 using di-ten-butyl
{2.-I(4-methoxy-3,5-
ciimethylpyridin-2-yl)methy11-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-4-yHimidodicarbonate of Example 40 (34 mg)
and (R)-(+)- 3-pyrrolidinol (19 ti1). 11-1-1\1M11 (CD30D) 6:
1.87-1.96(111, m), 2.07-2.21 (1H, m), 3.03-3.18 (2H, m), 3.18-3.27 (1H,
m), 3.32-3.40(411, m), 3.51-3.61 (311, m), 3.70-3.76 (111, m), 3.78s),
4.42-4.48 (111, m), 5.46 (211, s), 8.06 (11-I, s). ESI-MSiniz: 442 (M H)-
(Example 71)
Ns-Isopropyl-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methy1J-2,7,
tetrahydro-6-thia-1,2,3,5-tetraazabenzo[edlazuiene-4,8-diamine --S>si`tH2
143 1,2,3,5-tetraazabenzo[cd]azulen-4-ylIimidodicarbonate of Example 40
(30 mg), methanol (0.4 nil), tetrahydrofuran (0.2 ml) and acetic acid (12
til), and then the mixture was stirred at room temperature for two hours. A
solution of sodium eyanoborohydride (10 mg) in methanol (0.4 ml) was
added to the reaction mixture, followed by stirring at room temperature
overnight. The reaction mixture was concentrated, and a 0.2 N sodium
hydroxide solution was added to the resulting residue, followed by
extraction with ethyl acetate. The organic layer was dried over anhydrous
sodium sulfate and filtered, and then the filtrate was concentrated under
reduced pressure. Dichloromethane (1 ml) and trifluoroacetic acid (0.25
ml) were added to the resulting residue, and the mixture was stirred at
room temperature for five hours. The reaction mixture was concentrated
under reduced pressure, and the resulting residue was purified by NH
silica gel chromatogaphy (chloroform-methanol). The resulting oil was
dissolved in dioxane, followed by lyophilization to obtain the title
compound (6.3 mg, 29%) as an amorphous. 



11-1.-NMR (CD30D) 8: 1.08 (311, d, J = 4.2 Hz), 1.10 (3H, d, J = 4.2 Hz),
2.24 (6E1, s), 2.99-3.07 (211, m), 3.23 (IH, dd. J = 16.8, 3.4 Hz),
3.32-3.38 (1H, m), 3.52- 3.57 (111, m), 3.78 (311, s), 5.44 (2H, s), 8.05
(11-1, s). ESI-MSmiz: 414 (M + Fir (Example 72)
N8-isobutyl-2-[(4-methoxy-3,5-dimethylpyridin-2-y1)methyl]-2,7,8,9-
tetralaydro-6-thia-1,2,3,5-tetraazabenzoicd]azulene-4.8-diamine        The
title compound (19.9 mg, 88%) was obtained as an amorphous by the
same method as in Example 71 using di-tert-butyl i2-1(4-methoxy-3,5-
144 dimethylpyridin-2 -yOrriethy11-8-oxo-2,7, 8
,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-4-yl}imidodicarbonate of Example 40 (30 mg)
and isobutylamine (7.9 41).                11-1-NMR (CD30D) 8: 0.92 (6H, dd.
J = 6.7, 2.6 Hz), 1.69-1.79 (1H, m), 2.23 (3H, s), 2.23 (3H, s), 2.45 (1H,
dd, J = 11.3, 6.5 Hz), 2.53 (1H, dd,1 = 11.3, 7.1 Hz), 3.01-3.10 (1H, m),
3.20-3.39 (4H, m), 3.77 (311, s), 5.42 (2H, s), 8.05 (1H, s). ESI-MSnplz:
428 (M + (Example 73) 



73) ,5-dimethylpyridin-2-yl)methyl]-
2,7.8.9-tetrahydro-6-thia-1,2.3,5-tetraazabenzo[cd]azulene-4,8-diamine
1,2,3,5-tetraazabenzo[cd]azulene-4,8-di        The title compound (20.6 mg,
89%) was obtained as an amorphous by the same method as in Example
71 using di-tert-butyl l2-[(4-methoxy-3,5-
dimethylpyridin-2-yl)methyl]-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-4-y1}imidodicarbonate of Example 40 (30 mg)
and neopentylamine (9.2 41).       ti-NMR (CD30D) 6: 0.90 (9H, s), 2.22
(3H, s), 2.23 (311, s), 2.38 (1H, d, J =- 11.3 Hz), 2.50 (1H, d, 1 = 11.0 Hz),
3.04-3.11 (1H, m), 3.19-3.40 (4H, m), 3.77 (3H, s), 5.42 (2H, s), 8.06 (111,
s). ESI-MSmiz: 442 (M + (Example 74) N'-( 1-Ethylprop
y1)-2-[(4-methoxy-3 ,5-dirneth ylpyri din-2-yethyll-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulene-4,8-diamine  



The title compound 01.4 mg, 49%) was obtained as an amorphous by the
same method as in Example 71 using di-tert-butyl I2-[(4-methoxy-3,5-
dimethylpyridin-2-yHmethyl]-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzo[cdjazulen-4-yl}imidodicarbonate of Example 40 (30 mg)
and 1- ethylpropylamine (9.2 pi).               (CD30D) 8: 0.82 (3bi, t, 3 = 7.5
Hz), 0.91 (3H, t, J = 7.5 Hz), 1.38- 1.53 (4H, m), 2.56 (1H, dt, J = 11.8, 5.6
Hz), 3,07 (1H, ad. J = 16.8, 8.5 Hz), 3,19 (1H, dd, J = 16.8, 3.4 Hz),
3.26-3.38 (211, m), 3.50-3.56 (11-I, m), 3.78 (3H, s), 5.43 (2H, s), 8.06
(1H, s). EST-M,Smiz: 442 (M H)-1 (Example 75)
NLCyc1onexy1-2-[(4-methoxy-3,5-dimethylpyridin-2-yHmethy11-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azul ene-4,8-diamine        The
title compound (15.8 mg, 66%) was obtained as an amorphous by the
same method as in Example 71 using di-tert-butyl i2-[(4-methoxy-3,51-
dimethylpyridin-2-yOmethyl]-8-oxo-2,7,8,9-tetranydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-4-yliimidodicarbonate of Example 40 (30 mg)
and cyclohexylamine (9.0 hi).  146               (CD30D) 6: 1.02-1.31 (4H, m),
1.60-127 (4H, m), 1.84-1.97 (2H, m), 2.58-2.66 (1H, m), 3.02 (1H, dd, 1 =
16.9, 8.9 Hz), 3.21 (1H, dd, J = 16.9, 3.2 Hz), 3.27-3.37 (2H, m), 3.55-3.62
(1H, m), 3.77 (31-1, s), 5.43 (2H, s), 8.05 (1H, s). ESEMSmiz: 454 (M +
H)7 (Example 76) 



N8-Cyc openty1-2-[(4-methoxy-3,5-dimethylpyridin-2-yHmethyl]-2,7,8,9-
teirahyciro-6-thia-1,2,3,5-tetraaza'oenzor,celjazuiene-4,8-cli amine
The title compound (16.2 mg, 70%) was obtained as an amorphous by the
same method as in Example 71 using di-tert-'nutyl (2-{(4-methoxy-3,5-
dimethylpyridin-2-yemethy1]-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-4-yillimidodicarbonate of Example 40 (30 mg)
and cyclopentylamine (7.7 u1).                 1H-NMR (CD30D) 3: 1.29-1.39
(2H, m), 1.51-1.60 (2H, m), 1.67-1.75 (2H, in), 1.87-1.95 (2H, m), 2.24
(6H, s), 3.04 (1H, dd, J = 16,1, 9.9 Hz), 3.21-3.38 (4H, m), 3.44-3.50 (1H,
m), 3.77 (3H, s), 5.43 (21-1, s), 8.05 (1H, a). ESEMSm/z: 440 (N1+ I-1)7
(Example 77)       2- [(4-Nlethox y-3,5-dimethylp yrid in-2-y')
ethyl]-Ns-propyl-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzoiccHazulene-4,8-diamine  147
The title compound (15.1 mg, 70%) was obtained as an amorphous by the
same method as in Example 71 using di-tert-butyl f2-[(4-methoxy-3,5-
dimetlaylpyridin-2-yl)methyl]-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraimabenzo[cd]azulen-4-yllimidociicarbonate of Example 40 (30 mg)
and npropylarnine (6.5 ill).                11-1-NMR (CD30D) 8:0.93 (31-1, t, J
= 7.4 Hz), 1.48-1.59 (21-1, m), 2.23 (6H, s), 2.55-2.72 (21-1, m), 3.05 (1H,
dri, J = 16.9, 8.8 Hz), 3.21-3.43 (41-I, m), 3.77 (3H, s), 5.43 (2H, s), 8.05
(11-1, s). 



ESI-MSmiz: 414 (M + Hf (Example 78)         -13uty1-2-[(4-methoxy-3
,5-dim. ethylpyridin-2-yHmethyl]-2,7,8,9-tetrah ydro6-thi a-1 ,2 ,3
,5-tetraazabenzo [ ed] azulene-4 ,8-diamine  N-N) N N NH,       The title
compound (16.7 mg, 74%) was obtained as an amorphous by the same
method as in Example 71 using di-tert-butyl (2-[(4-methoxy-3,5-
dimethylpyridin-2-yl)methyl]-S-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzo[cci]azulen-4-y1liimidodicarbonate of' Example 40 (30 mg)
and nbutylamine (7.8 pi).  148                 1H-NMR (CD30D) 8: 0.92 (311, t,
J = 7.4 Hz), 1.31-1.41 (211, m), 1.46-1.54 (2H, m), 2.23 (611, s),
2.58-2.66 (11-I, m), 2,68-2.75 (1H, m), 3.05 (11-I, dd, -= 16.9, 8.8 Hz),
3.21-3.42 (4H., m), 3.77 (3H, s), 5.42 (211, s), 8.05 (1H, s). ESI-MSmiz:
428 (M + H)+ 



(Example 79)       2-[(4-Methoxy-3,5-dimethylpyridin-2-yl)methyll -N
-(2-methoxyethyl)- 2,7 "9-tetrahydro -6-thi a- 1 ,2 ,3,5-tetraazab enzo [azul
enc-4,8-diamine       The title compound (17.7 mg, 78%) was obtained as
an amorphous by the same method as in Example 71 using di-tett-butyl
{2-[(4-methoxy-3,5-
dimethylpyridin-2-yl)methy1]-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-4-yliimidodicarbonate of Example 40 (30 mg)
and 2- methoxyethylamine (6.9 u). 1H-IN-MR (01/30D) 8: 2.23 (311, s),
2.23 (3H, s), 2.77-2.84m), 2.87-2.94 (111, in), 3.07 (111, dd, J = 16.8, 8.7
Hz), 3.19-3.29 (2H, m), 3.32 (311, s), 3.34-3.52 (4H, m), 3.77 (3H, s), 5.42
(211, s), 8.06 (1I-1, s). ESI-MSrniz: 430 (M + Hy (Example 80)
2-[(4-Methoxy-3,5-dimethy1pyridin-2-y1)
ethylkN8-(3-methylbuty1)-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cdjazulene-4,8-diamine  149  



The title compound (16.1 mg, 69%) was obtained as an amorphous by the
same method as in Example 71 using di-tert-butyl 1'2-[(4-methoxy-3,5-
dim ethylpyridin-2-yl)methy1]-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-4-yllimidodicarbonate of Example 40 (30 mg)
and isoamylamine (9.1 d1).                   1H-NMR (CD30D) 8: 0.88-0.94
(6H, m), 1.36-1.45(41-1. nib 1.55-1.66 (1H, m), 2.24 (61-I, s), 2.59-2.67
(1H, m), 2.70-2.77 (11I, m), 3.06 (1H, dd. J = 16.8, 8.7 Hz), 3.21-3.44 (4H,
m), 3.77 (31-I, s), 5.43 (21-1, s), 8.05 (1H, s). EST-MSmiz: 442 (WI -I-
(Example 81)       N8-But-3-en-1 -y1-2-[(4-methoxy-3,5-dim
ethylpyndin-2-yl)inethyl] te rahydro-6-thia-1,2,3,5-tetraazabenzo [_cd]azul
ene-4,8-di amine        The title compound (7.6 mg, 34%) was obtained as
an amorphous by the same method as in Example 71 using di-tert-butyl
{2-[(4-methoxy-3,5-dimethylpyridin-2- yOmethyl]-8-oxo
-2,7,8,9-tetrahydro-6-thia-1,2,3,5 -tetraazab enzo [cd]azu len-4-
yflimidodicarbonate of Example 40 (30 mg) and 1-amino-3-butene
hydrochloride (8.5 mg).                   11-1-NMR (CD30D) 8: 2.23 (3H, s),
2.24 (31I, s), 2.25-2.30 (2H, m), 2.65-2.72 (1H, m), 2.75-2.84(111, m),
3.07 (11-1, dd, 3 -= 16.9, 8.6 Hz), 3.19-3.26 (11-1, m), 3.33-  150 3.47
(3H, m), 3.78 (3H, s), 4.96-5.01 (1H, m), 5.02-5.10 (1H, m), 5.43 (2H, s),
5.80 (1H, ddt, J = 17,4, 10.3, 6.9 Hz), 8.06 (1H, s). 



ESI-MSmk: 426 (M + (Example 82)
2-[(4-Methoxy-3,5-dimethylpyridin-2-y])methyll-N8-(3,3,3-trifluoropropy1.)-
2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[edliazulene-4,8-diamine
The title compound (10.6 mg, 43%) was obtained as an amorphous by the
same method as in Example 71 using di-tert-butyl {2-[(4-methoxy-3,5-
dimethylpyridin-2-yl)methyl]-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazahenzol[cd]azulen-4-yHimidodicarbonate of Example 40 (30 mg)
and 3,3,3- trifluoropropylamine hydrochloride (11.8 mg).
EH-NMR (CD30D) 8: 2.24 (6H, s), 2.31-2.44 (2H, m), 2.82-2.89 (1I-I, m),
2.93-3.01 (1H, m), 3.09 (1H, dd, J = 16.9, 8.1 Hz), 3.22 (IH, dd, J = 16.9,
3.2 Hz), 3.33-3.37 (2H, m), 3.41-3.47 (1H, m), 3.78 (3H, s), 5.43 (2H, s),
8.05 (1H, s). ESI-MSm/z: 468 (M H)' (Example 83)
(3S)-3-({4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methy11-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azuler-8-yflamino)piperidin-2-o
ne   151 



The title compound (18.3 mg, 56%) was obtained as an amorphous by the
same method as in Example 71 using di-tort-butyl 12-1(4-methoxy-3,5-
dimethylpyridin-2-y1)methy11-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-4-yllimidodicarbonate of Example 40 (40 mg)
and (S)-3- aminopipericlin-2-one hydrochloride (21 mg)               1H-NMR
(CD30D) 6: 1.55-1.71 (111, m), 1.77-2.01 (2H, m), 2.18-2.31 (7H, m),
3.12-3.29 (31-1, m), 3.40-3.62 (4H, m), 3.68-3.90 (41-1, m), 5.44 (21-I, s),
8.07 (III, s), 8.19 (1H, brs). ESI-MSnalz: 469 (M + H); (Example 84)
(3S)-3-({4-Arnino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methy1]-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-8-y11amino)pyrrolidin-2
-one        The title compound (183 mg, 56%) was obtained as an
amomhouS by the same method as in Example 71 using di-tert-butyl
12-1(4-methoxy-3,5-
dimethylpyridin-2-yl)methyll-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzoicdiazulen-4-y11imidodicarbonate of Example 40 (40 mg)
and (S)-3- aminopyrrolidin-2-one hydrochloride (19 mg).
1111-NMR (CD30D) 6: 1.84-1.99 (1H, m), 2.24-2.26 (6H, m), 2.44-2.53
(1H, m), 3.12-3.22 (1H, m), 3.26-3.39 (3H, m), 3.40-3.47 (2H, m),
3.68-3.77 (2H, m), 3.79 (3H, s), 3.90-3.97 (1H, m), 5.45 (2H, s), 8.07 (1H,
s), 8.12 (1H, brs). ESI-MSmIz: 455 (M +  157 (EXamplc 85) 



(3R)-3-({4-Amino-2-1(4-methoxy-3,5-dimethylpyridin-2-yl)methyll-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-teiraazabenzoi-edlazulen-8-y1)
amino)pyrrolidin-2-one        The title compound (12.7 mg, 40%) was
obtained as an amorphous by the same method as in Example 71 using
di-tert-butyl (2-[(4-methoxy-3,5-
dimethylpyridin-2-yl)methy1]-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzo[edilaz-ulen-4-y1}imidodicarbonate of Example 40 (40 mg)
and (R)-3- aminopyrrolidin-2-one hydrochloride (19 mg).             1H-NMR
(CD30D) 8: 1.84-1.99 (1H, m), 2.24-2.26 (61-1, m), 2.44-2.53 (1H, in),
3.12-3.22 (1H, m), 3.26-3.39 (3H, m), 3.40-3.47 (2H, m), 3.68-3.77 (2H,
m), 3.79 (3H, s), 3.90-3.97 (IH, n-1), 5.45 (2H, s), 8.07 (1H, s), 8.12 (1H,
brs). ESI-MSmiz: 455 (IVI H)* (Example 86)       (3 S)-3- (
I4-Amino-24(4-methoxy-3,5-dimethylpyridin-2-yOmethyl]-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-8-yll amino)-1-m ethylp
yrrolidin2 -one        The title compound (21.6 mg, 66%) was obtained as
an amorphous by the same method as in Example 71 using di-tert-butyl
1.24(4-methox3i-3,5-
dimethylpyridin-2-yl)methyll-8-oxo-2,7,8,9-tetrahydro-6-fnia-1,2,3,5-  153
tetraazabenzo[c;d]azulen-4-yl}imidodicarbonate of Example 40 (40 mg)
and (5)-3- amino-l-methylpyrrolidin-2-one hydrochloride (17 



(CD30D) 8: 1.75-1.90 (I H, m), 2.23-2,26 (6H, m), 2.37-2.46 (1H, m), 2.84
(3H, s), 3,08-3.19 (1H, m), 3.23-3.49 (411, m), 3.65-3.74 (1H, in), 3.79
(3H, s), 3.87-3.94 (IH, m), 5.44 (21-1, s), 8.06 (1H, brs), 8.13 (1H, s).
ES1-MSmiz: 469 (M H)+ (Example 87)      (3R)-3-(1:4-Amino-2-1-
(4-methoxy-3,5-dimethylpyridin-2-yOmethyl]-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cci] azulen-8-y1}
amino)-1-methylpyrrolidin2-one        The title compound (21.2 mg, 60%)
was obtained as an amorphous by the same method as in Example 71
using di-tert-butyl (2-[(4-methoxy-3,5-
dimethylpyridin-2-yOmethyll-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-4-yHimidodicarbonate of Example 40 (40 mg)
and (R)-3- amino-l-methylpyrrolidin-2-one hydrochloride (16 mg).
IH-NMR (CD30D) 5: 1.75-1.90 (1FI, m), 2.23-2.26 (611, m),
2.37-2.46(111. in), 2.84 (3H, s), 3.08-3.19 (1H, m), 3.23-3.49 (411, m),
3.65-3.74 (1H, m), 3.79 (3111, s). 3.87-3.94 (1H, m), 5,44 (211, s), 8.06
(1H, brs), 8.13 (111, s). ESI-MSm/z: 469 (M H)7 (Example 88)
2-{(4-Methoxy-3,5-dimethylpyrid 2-yl)methy11-N8-(tetrahydro-2H-pyran-4-
y1)-2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzoilailazulene-4,8-cliamin
e  154 



The title compound (6.5 mg, 16%) was obtained as an amorphous by the
same method as in Example 62 using di-tort-butyl
12-1(4-methoxy-3,5-dimethy1pyridin-2-
yl)mcthy11-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzoicd]azule
n-4- ylIimidodiearbonate of Example 40 (50 mg), 4-aminotetrahyciropyran
hydrochloride (36 mg) and triethylamine (24 di).               11-1-NMR
(CDC13) 8: 1.33-1.49 (2H, m), 1.81 (2H, t, J = 12.9 Hz), 2.22 (3H, s), 2.28
(4H, s), 2.79-2.88 (IH, m), 3.11-3.44 (61-1, m), 3.62-3.67 (1H, m), 3.74
(3H, s), 3.94-3.99 (21-I, m), 5.10 (2H, s), 5.45 (2H, s), 8.18 (1H, s).
ESI-MSmiz: 456 (M  H) (Example 89)
2-[(4-Methoxy-3,5-dimethylpyridin-2-yHmethyl]-NE-[(3RI-tetrabydrofuran-3
-
y1]-2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulene-4.8-diamin
e        The title compound (7.5 mg, 23%) was obtained as an amorphous
by the same method as in Example 62 using di-tert-butyl
(2-[(4-methoxy-3,5-dimethylpyridin-2-
yHmethyl]-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzoi-edlazule
n-4- yliirnidodicarbonate of Example 40 (50 mg),
(R)-3-aminotetrahydrofuran ptoluenesulfonate (68 mg) and triethylamin.e
(24 !al).  155                       1H-N-MR (CDC13) 5: 1.631.78 (1H, m),
2.05-2.19 (1H, m), 2.22 (3H, s), 2.28 (3H, s), 3,12-3.37 (4H, m), 3.46-3.58
(311, m), 3.74 (3H, s), 3.75-3.96 (3H, m), 5.07 (2H, brs), 5.43 (2H, d, J =
15.9 Hz), 5.47 (2H, d, J - 15.9 Hz), 8.19 (1H, s). ES1-MSm/z: 442 (M H) 



(Example 90)
24(4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-vOmethy11-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzo cd azulen-8-y1)
amino)propane-1,3-diol HC121-1 N-c_sN NFi.       The title compound
(13.1 mg, 42%) was obtained as an amorphous by the same method as in
Example 71 using di-tert-butyl {2-[(4-methoxy:-3,5-
dimetnylpyridin-2-yemethyl]-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-4-yl}imidodicarbonate of Example 40 (40 mg)
and 2- aminopropane-1,3-diol (13 mg)                  1H-NMR (CD30D) 6:
2.23 (3H, s), 2.24 (3H, s), 2.85-2.90 (1H, m), 3.10 (1H, J = 16.7, 8.7 Hz),
3.23 (11-I, dd, J = 16.7, 3.3 Hz), 3.34-3.41 (21-I, in), 3.47-3.55 (2H, m),
3.57-3.68 (3M, m), 3.78 (2H, s), 5.43 (2H, s), 8.06 (111, s). ESI-MSmiz:
446 (M H) (Example 91)
trans-4-({4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyll-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cdlazulen-8-yllamino)cyclohexanol
156 H, 



\       The title compound (7.3 mg, 22%) was obtained as an amorphous by
the same method as in Example 71 using di-tert-butyl
12-1(4-methoxy-3,5-dimethylpyridin-2-
yOmethy1]-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azule
n-4- y11imiciodicarbonate of Example 40 (40 mg) and trans
4-a_minocyclohexanol (16 mg).                 11-1-NMR (CD30D+CDC13) 8:
1.12-1.39 (51-1, m), 1.89-2.02 (4H, m), 2.26 (6H, s), 2.60-2.69 (1H, m),
3.10 (1H, dd. J = 16.7, 8.4 Hz), 3.20-3.40 (2H, m), 3.50-3.60 (1H, m),
3.60-3.69 (1H, m), 3.79 (3H, s), 5.44 (2H, s), 8.10 (1H, s). ESI-MSmiz:
470 (M H) (Example 92)       2-(
(4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)mefny1]-2,7,8,9- tetrah
ydro-6-thi a-1,2,3 ,5-tetraazab enzo [ cd]azulen-8-y11 amino)ethanol
The title compound (3.6 mg, 12%) was obtained as an amorphous by the
same method as in Example 71 using di-tert-butyl
{2-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methy1]-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cdlazule
n-4- y11imidodicarbonate of Example 40 (40 mg) and 2-aminoethanol
hydrochloride (14 mg).                   11-1-NMR (CD30D) 8: 2.24 (6H, s),
2.75-2.92 (2H, m), 3.11 (1H, dd. 3 = 16.9, 8.5 Hz), 3.25 (11-1, dd, I = 16.9,
3.5 Hz), 3.31-3.43 (2H, m), 3.46-3.52 (1H, m), 3,66 (21-1, t, J = 5.6 Hz),
3.78 (3H, s), 5.44 (211, s), 8.06 (IH, s).  



157 ESI-MSm/z: 416 (NI + H)+. (Example 93)       ( I R,212,)-2-(
{4-Amino-2-[(4-methoxy-3,5-climethylpyriclin-2-yl)methy1]-
2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazaiienzoi-cd]azulen-8-yliamino)cycl
ohexanol HC'' (Thhr-hi       The title compound (5.9 mth, 18%) was
obtained as an amorphous by the same method as in Example 71 using
di-tert-butyl fi2-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methyl]-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzoFediazule
n-4- yHimidodicarbonate of Example 40 (40 mg) and
(1R,2R)-2-aminocyclohexanoi (12 mg).              (CDCI3) 5: 1.02-1.10 IH,
m), 1.18-1.32 (311, m), 1.67-1.82 (3H, m), 1.96-2.11 (2H, m), 2.20-2.29
(6H, m), 2.30-2,39 (IH, m), 3,09-3.23 (3H, m), 3.24- 3.38 (2E1, m),
3.55-3.71 (1H, m), 3.74 (3H, s), 5.04-5.10 (2H, m), 5.41-5.50 (2H, m),
8.16-8,19 (1H, m). ESI-MiSmk: 470 (1,4 H) (Example 94) (18,28)-24
{4-Amino-2-[(4-methoxy-3,5-dirnethylpyridin-2-yl)methy11-
2,7,8,9-tetrahydro-6-thia-1.,2,3,5-tetraazabenzo[cd]azulen-8-yliamino)eyel
ohexanol b 



158       The title compound (6.8 mg, 21%) was obtained as an amorphous
by the same method as in Example 71 using di-tert-butyl
{2-[(4-methoxy-3,5-dimethylpyridin-2- yl)meth y1]-8-oxo-2,7,8,9-tetrah
ydro-6-thia-1,2,3,5-iemiazab enzo [ed] azulen-4-   } imidodicafoonate of
Example 40 (40 mg) and (1S,2S)-2-aminocyclohexanol (12 mg). ESI-MS
nVz: 470 (M-H) (Example 95)       2-[(4-Methox y-3
,5-dimethylpyridin-2-yOmethyl]-N8-[(3 S)-tetrahydro furan -3 - y1]
-2,7,8,9-tetrah ydro-6-thi a-1,2,3,5-tetraazabenzo [cd] azul
ene-4,8-diamine        The title compound (17.9 mg, 46%) was obtained as
an amorphous by the same method as in Example 62 using di-tert-butyl
{2-[(4-methoxy-3,5-
dimethylpyridin-2-yOmethyli-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzo[cdjazulen-4-y1}imidodicarbonate of Example 40 (50 mg),
(S)-3- aminotetrahydrofuran p-toluenesulfonate (68 mg) and triethylamine
(24 MI).       'H-NMR (CDC13) 6: 1.66-1.77 (1H, m), 2.04-2.18 (1H, m),
2.22 (3H, s), .27 (3H, s), 3.11-3.36 (4H, m), 3.46-3.58 (3H, m), 3.74 (611,
s), 3.75-3.96 (3H, m), 5.16 (2H, brs), 5.45 (2H, s), 8.18 (1H, s).
ESI-MSm/z: 442 (M H) (Example 96) 



(1R,2R)-2-(
(4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyll2,7,8,9-tetrahydro
-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-8-y1) amino)cyclopentanol  159
The title compound (2.1 mg, 7%) was obtained as an amorphous by the
same method as in Example 71 using di-tert-butyl
1,2-1(4-rtiethoxy-3,5-dimethylpyridin-2-
yOmethyll-8-oxo-2,7,8,9-tctrahydro-6-thia-1
,2,3,5-tetraaza.benzo[cd]azulen-4- yllimidodicarbonate of Example 40 (40
mg) and (111,2R)-2-aminocyclopentanol (15 mg). 1-NMR (CDC13) 5:
0.76-2.07 (6E1, m), 2.21 (3H, s), 2.27 (311, s), 2.94-3.03 (111, m),
3.17-3.38(411, m), 3.53-3.69(111, m), 3.74 (21:1, s), 3.81-3.90(111, m),
5.03-5.10(211, m), 5.41-5.46 (2H, m), 8.13-8.19(111, m). ESI-MSnilz: 456
(NI 4- H) (Example 97) (18,28)-2-G4-Amin o-2- [(4-metboxy-a
,5-dimethylpyridThyl )rnethy1]-
,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azu. len-8-y1)
iino)cyclopentanol 



The title compound (3.4 mg, 11%) was obtained as an amorphous by the
same method as in Example 71 using di-tert-butyl
12-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methy11-2-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azule
n-4- yl}imidociicarbonate of Example 40 (40 mg) and
(1S,2S)-2-aminocyclopentanol (15 mg).  160       'H-NMR (CDC13) 6:
0.77-2.15 (6H, in), 2.21 (3H, s), 226-2.28 (3H, m), 2.97- 3.07 (111, m),
3.19-3.41 (411, m), 3.55-3.72 (1H, m), 3.74 (3H, s), 3.82-3.96 (1H, m),
5.11 (2H, s), 5.40-5.49 (2H, m), 8.12-8.21 (11-1, m). ESI-MSrniz: 456 (1\4
H) (Example 98)
2-f(4-Methoxy-3,5-dimethylpyridin-2-yl)methy1]-2,7,8,9-tetrahydro-6-thia2
5-tetraazabenzo(cdlazulene-4,8-diamine        A mixture composed of
di-tert-butyl f2-[(4-methoxy-3,5-dimethy1pyridin-2-
yHmethyl]-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo [ ad]
azulen-4- yHimidodicarbonate of Example 40 (50 mg), ammonium acetate
(68 mg), molecular sieves 4A (50 mg) and methanol (1.5 ml) was stirred at
room temperature for four hours, Sodium cyanoborohydride (12 mg) was
added to the reaction mixture, followed by stirring at room temperature for
three days. The insoluble matter in the reaction mixture was removed by
filtration through Celite, followed by washing with methanol (4 ml) twice.
The filtrate was concentrated under reduced pressure. Dichloromethane
(2 ml) and trifluoroacetic acid (0.5 ml) were added to the resulting residue,
and the mixture was stirred at room temperature for four hours. The
reaction mixture was concentrated under reduced pressure. Diethyl ether
(20 ml) was placed into the resulting residue, and the slurry was washed.
Then, the solvent was removed by decantation. The resulting residue was
purified by reversed phase liquid chromatography to obtain the title
compound (14.1 mg, 43%) as a solid.  161 



11-1-NMR (C1330D) 6: 2.24 (311, s), 2.28 (3H, s), 3.25-3.33 (1H, m),
3.40-3.50 (2H, m), 3.57 (111, dd, J = 15.4, 8.0 Hz), 3.79 (3H, s), 4.12
(111, dt, J = 3.2, 8.0 Hz), 5.44 (1H, d, J = 15.9 Hz), 5.49 (1H, d, J = 15.9
Hz), 8.04 (1H, s), 8.22 OH, brs). ESEMSmiz: 372 (M + H)7 (Example 99)
N-14-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yOmethy11-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzo[edlazulen-8-y1}-N-methylacetami
de        Sodium triacetoxyborohydride (32 mg) was added to a mixture
composed of di-ten-butyl
{2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-8-oxo-2,7,8,9-
tetra.hydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-yllimidodicarbonate
of Example 40 (57 mg), dichloroethane (1 ml), a 2 N solution of
methylamine in tetrahydrofuran (0.2 ml) and acetic acid (23 iii), and the
mixture was stirred at room temperature overniaht. Methanol (one drop)
was added drom(vise to the reaction mixture, and then a 0.2 N sodium
hydroxide solution was added, followed by extraction with ethyl acetate.
The organic layer was dried over anhydrous sodium sulfate and filtered,
and then the filtrate was concentrated under reduced pressure.
Dichloromethane (2 ml) was added to the resulting residue, and pyridine
(24 ;11) and acetyl chloride (14 ul) were added dropwise under
ice-cooling. 4-Dimethylaminopyridine (1 mg) was added and the mixture
was stirred under ice-cooling for 10 minutes and at room temperature for
three hours. Water was added to the reaction mixture, followed by
extraction with ethyl acetate. Then, the organic layer was dried over
anhydrous sodium sulfate and filtered, and then the filtrate was
concentrated under reduced pressure. The resulting residue was purified
by silica gel thin-layer  162 chromatoLrraphy (ethyl acetate), and then the
title compound (19 mg, 79%) was obtained as an oil in the same manner
as in Example 2, 1H-NMR (CD30D) 8: 2.11s), 2.23 (3H, t, = 11.7 Hz), 2.24
(3H, s), 3.06 (3H, s), 3.11 (2H, d, J = 14.6 Hz), 3.45 (1H, dd, J - 16.5, 12.1
Hz), 3.72 (III, dd, = 14.6, 8.1 Hz), 3.78 (311, s), 3.79 (3H, s), 5.01-5.08
(1H, m), 5.40-5.50 (2H, rn), - 8.07 (1H, s). ESI-MSm/z: 428 (M + H)+ 



(Example 100)
N-(4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yHmethyll-2,7,8,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-8-ylImethanesulfonamid
e        The title compound (7.1 mg, 24%) was obtained as a solid by the
same method as in Example 43 using di-tert-butyl
{8-[(2,4-dimethoxybenzyDamino]-2-
[(4-methoxy-3,5-dimethylpyridin-2-y1)methyl]-2,7,8,9-tetrahydro-6-thia-1,2,
3, tetraazabenzo[cd]azulen-4-yHimidodicarbonate of Example 42 (47 mg),
triethylamine (36 pl) and mesyl chloride (22 u1).              1H-NMR
(CD30D) 8: 2.23 (3H, s), 2.26 (311, s), 3.01 (3H, s), 3.19-3.26 (1H, m),
3.28-3.34 (11-1, m), 3.44-3.47 (2H, m), 3.78 (3H, s), 4.25-4.31 (111, m),
5.40 (1H, d, j = 15.9 Hz), 5.47 (1H, d, J = 15.9 Hz), 8.03 (1H, s).
ESI-MSmiz: 450 (M + Fp+ (Example 101)       N- (4-Amin
-2-[(4-mefnoxy-3,5-dimethylpyridin-2-yHmetnyl]-2,7,8,9-
tetrahydro-6-thia-1.2,3.5-tetraazabenzo[cdlazulen-8-yllbenzenesulfonamid
e  163        The title compound (22 mg, 65%) was obtained as a solid by
the same method as in Example 43 using di-tert-butyl
)84(2,4-dimethoxybenzypaminia]-2-[(4-
methoxy-3,5-dimethylpyridin-2-yl)methyl]-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzotediazulen-4-y1}imicludicarbonate of Example 42 (47 mg),
triethylamine (36 pi), 4-dimethylaminopyridine (0.8 mg) and
benzenesulfonyl chloride (25 p.1). 



'H-NIMR (DMSO-d6) 8: 2.16 (3H, s), 2.18 (31-1, s), 2.90-3.01 (2H, m),
3.07- 3.16 (1H, m), 3.29-3.44 (2H, m), 3.70 (3H, s), 3.71-3.79 (1H, m),
5.30 (2H, s), 6.78 (2H, s), 7.5777.69 (3H, m), 7.85 (2H, cl, J -7= 7.6 Hz),
8.04 (1H, s), 8.24-8.29 (1H, m). ESI-MSriVz: 512 (Example 102)
N-{4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methy1]-2, ; ,8,9-
tetrahydro-6-thia71,2,3,5-tetraazabenzo[cd]az-ulen-8-y1}-1-methyl-1H-imi
dazole-4- sulfonamide        The title compound (18 mg, 60%) was
obtained as a solid by the same method as in Example 43 using
di-tert-butyl {8-[(2,4-dimethoxybenzyl)arnino1-2-[(4-
methoxyethylpyridin-2-yDmethy1172,7,8,9-tetranydro-6-thia-1,
tetr,aa,zaberizored]azulen-4-y1)imidoclicarbonate of Example 42 (42 mg),
164 triethylamine (41 td), 4-dimethylammopyridine (0.7 mg) and
1-methylimidazol-4- yisulfonyl chloride (32 u1). 1H-NIVIR (CDC13) 8: 2.22
(3H, s), 2.27 (3H, s), 3,14-3.28 (2H, m), 3.37 (1H, d,  = 14.7 Hz), 3.44 (1H,
dd, S --- 14.5, 7.8 Hz), 3.74 (3H, s), 3.76 (3H, s), 4.19-4.26 (1H, in), 5.39
(111, d, j = 15.7 Hz), 5.46 (IM, d, = 15.7 Hz), 7.49 (1H, s), 7.51 (1H, s),
8.08 (1H, s). 



ESI-1VISm/z: 516 (M + H) (Example 103)       N -
{4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methy1]-2,7,8,9-
tetrahyclro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-8-ylIpyridine-3-sulfona
mide       The title compound (15 mg, 50%) was obtained as a solid by the
same method as in Example 43 using di-tert-butyl
{8-1(2,4-dimethoxybenzypamino]-2-1_(4-
methoxy-3,5-dimethylpynain-2-y1)methy171-2,7,8,9-tetrahydro-6-thia-1,2,
3,5- tetraazabenzo[cdla.zulen-4-yllimidodicarbonate of Example 42 (42
mg) triethylamine (41 41), 4-dimethylaminopyridine (0.7 mg) and
pyridine-3-sulfonyl chloride (31 mu).                 11-1-NMR (CDC13) 8: 2.21
(3H, s), 2.25 (3H, s), 3.14 (11i, dd, J = 17.1, 3.7 Hz), 3.19-3.30 (2H, m),
3.43 (1H, e, S = 14.9 Hz), 3.75 (3H, s), 5.29 (2H, s), 5.35 (2H, s),
6.57-6.63 (1H, him), 7.36 (1H, dd, S = 8.1, 4.9 Hz), 8.11 (1H, s), 8.13 (1H,
&Id, 8.1, 2.4, 1.8 Hz), 8.74 (1H, dd, S = 4.9, 1.8 Hz), 9.06 (1H, d, S = 2.4
Hz). ESI-NISmiz: 513 (M H)T  165 Example 104) I -etho
xy-3,5-dirnethylpyridin-2-yl)methyll-2,7,8
tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cdiazulen-8-y1 pyrrolidin-2-one 



\ LS'Th,r'NH,       A mixture composed of di-tert-butyl
(8-[(2,4-dimethoxybenzyl)amino]-2-[(4-
methoxy-3,5-dimethylpyridin-2-yl)methyl]-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
etraazabenzoIlcdIazulen-4-yllimidociicarbonate of Example 42 (47 ma),
triethylamine (36 til), di chloromethane (1 ml) and 4-chlorobutyryl chloride
(14 ul) was stirred at room temperature for 12 hours. A 0.1 N sodium
hydroxide solution was added to the reaction mixture, followed by
extraction with ethyl acetate. The organic layer was dried over sodium
sulfate and filtered. Then, the filtrate was concentrated under reduced.
pressure. The resulting residue was dissolved in dehydrated
dichloromethane (1.5 m1). 1,3-Dimethoxybe,nzene (16 kil) and
trifluoroacetic acid (1.5 ml) was added and the mixture was stirred at room
temperature overnight. The reaction mixture was concentrated under
reduced pressure, and a 0.1 N sodium hydroxide solution was added to
the resulting residue, followed by extraction with ethyl acetate. The
organic layer was dried over sodium sulfate and filtered. Then, the filtrate
was concentrated under reduced pressure. Dimethylfolinamide, (1 ml) and
potassium tert-butoxide (15 mg) were added to the resulting residue, and
the mixture was stirred at room temperature for two hours. The reaction
mixture was separated with water and chloroform. Then, the organic layer
was dried over sodium sulfate and filtered, and then the filtrate was
concentrated under reduced pressure. The resulting residue was purified
by silica gel thin-layer chromatoaraphy (chlorofolin-methanol) to obtain the
title compound (13 mg, 46%) as a solid.  166                   1H-NNIR
(CD30D+CDC113) 8: 2.06-2.14 (2H, in), 2.25 (3H, s), 2.26 (3H, s), 2.43
(2H, t, J = 8.4 Hz), 3.15 (1H, d, J = 14.8 Hz), 3.21 (1H, dd, .1= 17.0, 3.4
Hz), 3.42 (114, dd, J = 17.0, 10.6 Hz), 3,47-3.54(214, m), 3.68 (114, dcl, J
= 14.8, 8.2 Hz), 3.79 (314, s), 4.73-4.80 (1H, m), 5.45 (2H, s), 8.10 (114,
s). ESI-MSnilz: 440 (M +1-1)1 (Example 105)
1-14-Amino-2-f(4-methoxy-3,5-dimethylpyridin-2-yHmethy11-2,7,8,9-
tetrahydro-6-thia-1,2,3 ,5-tetraazabenzo [cd]azulen-8-yll imi dazoli
din-2-one        A mixture composed of di-ten-butyl (8-1(2,4-d
methoxybenzyl)aminoll-2-[(4-
methoxy-3,5-alimethylpyridin-2-yHmethyl]-2,7,8,9-tetrahydro-6-thia-1,2,3,5
- tetraazabenzo[cd]az-ulen-4-yllimidodicarbonate of Example 42 (47 mg),
dichloromethane (1 ml) and 2-chloroethyl isocyanate (8 up was stirred at
room temperature for 12 hours. A 0.1 N sodium hydroxide solution was
added to the reaction mixture, followed by extraction with ethyl acetate.
The organic layer was dried over sodium sulfate and filtered. Then, the
filtrate was concentrated under reduced pressure. The resulting residue
was dissolved in dehydrated dichloromethane (1.5 ml).
1,3-Dimethoxybenzene (16 ul) and trifluoroacetic acid (1.5 ml) was added
and the mixture was stirred at room temperature overnight. The reaction
mixture was concentrated under reduced pressure, and a 0.1 N sodium
hydroxide solution was added to the resulting residue, followed by
extraction with ethyl acetate. The organic layer was dried over sodium
sulfate and filtered. Then, the filtrate was concentrated under reduced
pressure. Dimethylformamicle (1 nil) and potassium ten-butoxide (15 mg)
were added to the resulting residue, and the  



167 mixture was sti ed at room temperature for two hours. The reaction
mixture was separated with waterchloroform. Then, the organic layer was
dried over sodium sulfate and filtered, and then the filtrate was
concentrated under reduced pressure. The resulting residue was purified
by silica gel thin-layer chromatography (ehlorofoin-methanol) to obtain the
title compound (9 mg, 31%) as a solid.       'H-NMR (CD30D) 8:2.24 (3H,
s), 2.24 (3H, s), 3.13-3.19 (2H, m), 3.35-3.44 (3H, m), 3.48-3.60 (2H, m),
3.64 (HT dd. J = 14.6, 8.3 Hz), 3.78 (3H, s), 4.45-4.52 (1H, m), 5.45 (21-I,
s), 8.07 (1H, s). ESI-MSmiz: 441 (M (Example 106)       1) Mixture of
di-tert-butyl f8Lamino-2'-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methyl]-7',8'-dihydro-2'H-spiro[cyclopropane-1,9'-
[6]thia[1,2,3,51tetraazabenzo[cd]azulen]-4'-y1}imidodicarbonate and
tert-butyl f8'-
amino-2'-[(4-rnetboxy-3,5-dimethylpyridin-2-yl)methy1]-7',8'-dihydro-THspi
ro[cyclopropane-1,9'-[6]thia[ 1,2,3,5)tetra anbenzo [ed] azulen]-4'-y1) carb
amate        A mixture composed of di-tert-butyl
{2'-iJ4-methoxy-3,5-dimethylpyridin-2-
ylimethyl]-8'-oxo-7',8'-dihydro-2'H-spiro[cyclopropane-1,9'-
[6]thia[1,2,3,51tetraazabenzo[cdjazuleM-4r-yl)imidodicarbonate of
Example 57 (203 mg), ammonium acetate (367 mg), molecular sieves 4A
(500 mg) and methanol (4 ml) was stirred at room temperature for rive
days. Sodium cyanoborohydride (68 mg) was added to the reaction
mixture, and the mixture was heated with stirring at a  



168 bath temperature of 55C for 16 hours. The insoluble matter in the
reaction mixture was removed by filtration through Celite and washed with
methanol (10 mil. The filtrate and the washing liquid were concentrated
under reduced pressure, and a 0.2 N sodium hydroxide solution was
added to the resulting residue, followed by extraction with ethyl acetate.
The organic layer was dried over sodium-sulfate and filtered. Then, the
filtrate was concentrated under reduced pressure. The title compound as
a concentrated residue (177 mg) was obtained as an oil. The product was
directly used for the next reaction without further purification.       2)
N-{41-Amino-21-1(4-methoxy-3,5-dimethylpyridin-2-yOmethyll-7',8'-
dihydro-2E-spiro[cyclopropane-1,9'-[6]thia[1,2,3,5]tetraazabenzo[cd]azule
n]-8'-y1 N2-methylglycinamide        A mixture composed of the above
mixture of di-tert-butyl 1,8'-amino-21-[(4-
methoxy-3,5-dimethylpyridin-2-yl)methyl]-7',81-dihydro-2'H-spiro[cyclopro
pane1,9'46)thiall,2,3,51tetradzabenzofedijazulen]-4'-yllimidodicarbonate
and tert-butyl
{81-amine-2'-[(4-methoxy-3,5-dimethylpyriclin-2-yOmethyl]-7',8'-dihydro-T
EIspiro[eyclopropane-1,9'461thia[1,2,3,5]tetraazabenzo[cd]azulen]-4'-yll
carbamate (35 mg), dic,hloromethane (0.8 ml),
N-(tert-butoxycarbonye-N-methylgiyeine (20 mg), 1-hydroxybenzotriazole
monohydrate (11 mg), 1-(3-dimethylaminopropy1)-3- ethylcarbodiimide
hydrochloride (27 mg) and diisopropylethylamine (36 ul) was stirred at
room temperature overnight. The reaction mixture was concentrated
under reduced pressure, and a 0.2 N sodium hydroxide solution was
added to the resulting residue, followed by extraction with ethyl acetate.
The organic layer was concentrated under reduced pressure.
Dichioromethane (2 nil) and trifluoroacetic acid (0.5 ml) were added to the
resulting residue, and the mixture was stirred at room  169 temperature for
four hours. The reaction mixture was concentrated under reduced
pressure. A saturated sodium bicarbonate solution was placed into the
resulting residue, followed by extraction with chloroform. The organic layer
was dried over sodium sulfate and filtered. Them the filtrate was
concentrated under reduced pressure. The resulting residue was purified
by silica gel thin-layer cluomatogra.phy (chloroform-methanol). The
resulting oil was dissolved in dioxime, followed by lyophilization to obtain
the title compound (4.8 mg, 15%) as an amorphous.
11-1-NMR (CDC13) 6: 0.99-1.06 (2H, m), 1.09-1.16 (1H, m), 1.69-1.75
(1111., m), 2.22 (3H, s), 2.29 (3H, s), 2.38 (3H, s), 3.33 (2H, s), 3.45 (1H,
dd, J = 14.5, 8.2 Hz), 3.72 (11-1, d, S = 14.5 Hz), 3.74 (3H, s), 3.87 (IH, t,
J = 7.9 Hz), 5.19 (2H, s), 5.39 (2H, s), 7.92d, S = 7.8 Hz), 8.13 (1H, s).
ESI-MSmk: 469 (M H)1 (Example 107) 



N-
(4-Amino-2'-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-7',8'-dihydro2E-s
piro[cyclopropane-1,9'461thia11,2,3,51tetraazabenzo[cd)azulen1-8'-y-11-
N2,N2- dimethylglycinamide        The title compound (12 mg, 85%) was
obtained as an amorphous by the same method as in Example 106-2)
using the mixture of di-tert-butyl 1,81-amino-2'-[(4-
mefnoxy-3,5-dinicthylpyridin-2-yi)riethyl]-7',81-dihydro-rH-spirolicyclopropa
ne1,9'-[6]thia[1,2,3,51tetraazabenzo[ed]azulen]-4'-y1}imidodicarbonate
and tert-butyl
181-amino-21-[(4-methoxy-3,5-dimethylpyridin-2-yl)methy1]-718'-dihydro-
2H-  170
spiro[cyclopropane-1,9'4611thia[1,2,3,5]tetraazabonzo[cd]azulen]-4'-y1}ca
rbamate of Exam* 106-1) (35 mg) and N,N-dinicthylglycine (11 nist)
11-1.-NMR (CD30D) 8: 0.96-1.15 (3H, m), 1.61-1.71 (1H, m), 2.24-2.28
(12H, m), 3.05 (21-1. s), 3.53 (11-1, dd, J = 14.6, 8.3 Hz), 3.74-3.83 (4H,
m), 5.37 (1H, d, J - 15.611.z), 5.45 (IH, d, J = 15.6 Hz), 8.04 (1H, s).
ESI-MStniz: 483 (NI  H)F (Example 108)       N-
{4'-Amino-7'-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-7,8'-dihydro2'H-
spiro[cyclopropane-1,91-[6]thia[1,2,3,5]tetraazabenzo[cd]azulen]-8'-y1)
azetidine3-carboxamide       The title compound (1.9 my" 6%) was
obtained as an amorphous by the same method as in Example 106-2)
using the mixture of di-tert-butyl (81-amino-2-[(4-
methoxy-3,5-dimethylpyriclin-2-yOmethyl]-7',8'-dihydro-21H-spiro[cyclopro
pane1,91-[6]thia[1,2,3,51tetraazabenzo[cd]azulenk4cyllimidoclicarbonate
and tert-butyl
(8'-amino-2'-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-7',8'-dihydro-2'H
spirojcyclopropane-1,9'463thia[1,2,3,5]tetraazaberszo[cd]azulen]-4'-y1I
carbamate of Example I 06-1) (35 mg) and
tert-butoxycarbonylazotidine-3-carboxylic acid (21 mg).       'H-NNIR
(CDCI3) 8: 0.96-1.14 (4H, m), 1.69-1.77 (1H, m), 2.22 (3H, s), 2.31 (3P s),
3.35-3.45 (IH, m), 3.51 (1H, dd, J = 14.6, 8.3 Hz), 3.61-3.78 (6H, in), 3.78-
3.97 (3H, m), 5.08 (2H, brs), 5.34 (1I-1, d, J = 15.4 Hz), 5.43 (1H, d, J =
15.4 Hz), 6.74 (1H, d, J = 5.9 Hz), 8.11 (1H, s). 



ESI-MSmiz: 481 (M  171 (Example 109)
21-[(4-Methoxy-3.5-dimethylpyridin-2-yl)methyl]-71,8'-dihydro-2'H- sp
o[cyclopropane-1,9c[6]thia[1,2,3,5]tetraazabenzo[cd]azulen1-4',8'-diamine
A mixture composed of di-tert-butyl {2'-[(4-methoxy-3,5-dim thylpyridin-2-
yl)methy1]-8r-oxo-7',81-dihydro-Th-spiroicyclopropane-1,9r- [6]thia[l
,2,3,5]tetraazaidenzo[ed1azuleni-4t-yllimidodicarboriate of Example 5 (29
mu), ammonium acetate (45 mg) and methanol (0.5 ml) was stirred at
room temperature for 12 hours. Sodium eyanoborohydride (6.4 mg) was
added to the reaction mixture, followed by stirring at room temperature for
four hours. Sodium cyanoborohydride (6.4 mg) was further added and the
mixture was heated with stirring at 45C for three hours and at 55C for five
hours. The reaction mixture was concentrated under reduced pressure,
and a 0.5 N sodium hydroxide solution was added to the resulting residue,
followed by extraction with ethyl acetate. The organic layer was dried over
sodium sulfate and filtered. Then, the filtrate was concentrated under
reduced pressure. Dichloromethane (2 ml) and trifluoroacetic acid (0.5 ml)
were added to the resulting residue, and the mixture was stirred at room
temperature for four hours. The reaction mixture was concentrated under
reduced pressure. A saturated sodium bicarbonate solution was placed
into the resulting residue, followed by extraction with chloroform. The
organic layer was dried over sodium sulfate and filtered. Then, the filtrate
was concentrated under reduced pressure. The resulting residue was
purified by NH silica gel chromatography (claim-01mo -methanol). The
resulting oil was dissolved in dioxane, followed by iyophilization to obtain
the title compound (8.7 mg, 45%) as an amorphous.  172
11-1-NMR (CD30D) 6: 0.86-0.97 (2H, m), 1.00-1.06 (1H, in), 1.61-1.67
(1H, m), 2.23 (3H, s), 2.24 (3H, s), 2.79 (IFI, d, J = 7.8 Hz), 3.24 (1H, dd, J
= 14.8, 7.8 Hz), 3.77 (1H, s), 3.79 (1H, d, J = 14.8 Hz), 5.35 (111, d, J =
15.5 Hz), 5.41 (1H, d, = 15.5 Hz), 8.03 (11-I, s). 



ESI-N1Smlz: 398 (IVI H)+ (Example 110)
4LAmino-2'-{(4-methoxy-3,5-dimethylpyridin-2-yHmethyl]-71,8'-dihydro-2'
Hspiro[cyclopropane-1,9'-[6]thial1 ,2,3,5)tetraazabenzo[cd]azulen]-8'-ol
Sodium boro'nydride (6 mg) was added to a mixture composed of
4-di-tertbutyl
2'-[(4-methoxy-3,5-dimethylpyridin-2-yOmethyl]-8'-oxo-T,8'-dihydro-211-1-
spiro[cyclopropane-1,9461thia[1,2,3,5]tetraazabenzo[cd]azulen]-4'-
yDimidodicarbonate of Example 57 (29 mg) and methanol (2 ml) under
ice-cooling, and then the mixture was stirred at 0C for 30 minutes. Water
was added to the reaction mixture, followed by extraction with ethyl
acetate. The organic layer was dried over sodium sulfate and filtered.
Then, the filtrate was concentrated under reduced pressure.
Dichloromethane (2 ml) and trifiuoroacetic acid (0.5 ml) were added to the
resulting residue, and the mixture was stirred at room temperature for two
days. The reaction mixture was concentrated under reduced pressure. A
saturated sodium bicarbonate solution was placed into the resulting
residue, followed by extraction with chloroform. The organic layer was
dried over sodium sulfate and filtered. Then, the filtrate was concentrated
under reduced pressure. The resulting residue was purified by silica gel
thin-layer chromatography (chloroform-methanol) to obtain the title
compound (16 mg, 81%) as a solid.  173 11-1-NMR (CDC13+CD30D) 6:
0.914).99 (1H, m), 1.02-1.17 (2H, m), 1.56- 1 63 (1H, in), 2.23 (3H, s),
2.27 (311, s), 3.34 (2H, dd, J= 14.6, 8.3 Hz), 3.65 (1H, 6.  = 14.6 Hz), 3.68
(111, d, J = 8.3 Hz), 3.76 (3H, s), 5.33 (1H, d, J = 15.6 Hz), 5.41 (1H, d, J
= 15.4 Hz), 8,06 (1H, s) ESI-MSm/z: 399 (M - FI) (Example 111) 



Methyl (4-[bis(tert-butoxycarbonypamino]-2-[(4-methoxy-3,5-
dimethylpy-ridin-2 -yOmethyl] -2,7-dihydro-6-thia-1,2,3,5-tetraazah
enzo[ed] azul en-8- yl)acetate        1) A mixture composed of di-tert-butyl
12-[(4-methoxy-3,5-dimethylpyridin2-yl)methy1]-8-oxo-2,7,8,9-tetrahydro-6
-thia-1,2,3,5-tetraazabenzo[cd]azulen-4- yl}imidodicarbonate of Example
40 (752 mg), methyl triphenylphosphanylideneacetate. (617 mg) and
toluene (14 ml) was heated with stirring at 60C for 10 hours. Ethyl acetate
was added to the reaction mixture, followed by washing with water. Then,
the organic layer was dried over sodium sulfate and filtered, and then the
filtrate was concentrated under reduced pressure. The concentrated
residue was purified by silica gel column chromatography (ethyl
acetate-ehlorofoim) to obtain the title compound (275 mg, 33%) as an oil.
1H-NMR (CDC13) 6: 1.43 (18H, s), 2.21 (3H, s), 2.27 (3H, s), 3.39 (2H, s),
3.73 (3H, s), 3.74 (3H, s), 3.86 (2H, s), 5.67 (2H, s), 6.80 (1H, s), 8.14
(1H, s). ESI-MSm/z: 627 (M + H)+  1 74       2)
14-[Bis(tert-butoxycarbonyl)amino]-2-{(4-methoxy-3,5-dimethylpyridin-2-
yOrnefuy1]-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cdjazule 8-y1 l acetic
acid        A mixture composed of the above methyl
{4-[bis(tertbutoxycarbonyl)aminol-2-[(4-methoxy-3,5-dimethylpyridin-2-y1)
methyl]-2,7- dihydro-6-thia-1,2,3,5-tetraazabenzerccflazulen-8-y11acetate
(69 mg), methanol (2 ml) and a 1 N sodium hydroxide solution (0.22 ml)
was stirred at room temperature for 16 hours. A 1 N sodium hydroxide
solution (0.5 ml) was added, followed by stirring for three hours. Then, a 1
N sodium hydroxide solution (0.3 ml) was further added, followed by
stirring for three hours, A 1 N hydrochloric acid solution (1.5 ml) was
added dropwise to the reaction mixture. Then, water was added, followed
by extraction with ethyl acetate. The organic layer was dried over sodium
sulfate and filtered. Then, the filtrate was concentrated under reduced
pressure. An oil (60 mg, 89%) was obtained as a residue. Although the
product contained a byproduct, it was directly used for the next reaction
without further purification. ESI-MS raiz: 613 (M-'-H)-       3) Di-ten-butyl
{8-(2-hydroxyethyl)-2-{(4-methoxy-3,5-d ethylpyridin-2-
ypmethy11-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cdlazulen-4-
yliimidodicarbonate 



175        N-Methylmorpholine (22 ul) was added to a mixture composed of
the above 4-[bis(tert-buto xycarbonyl)ammoj -2- [(4-methoxy-3,5-dimeth
ylpyri din-2-
34)methy11-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cdlazulen-8-yllacetic
acid (60 mg) and tetrahydrofuran (2 m1). Then, isobutyl chloroformate (39
in) was added and the mixture was stirred at 0C for one hour.
N-Methylmorpholine (44 iii) and isobutyl chlorofoimate (39 n1) were added
to the reaction mixture, and the mixture was further stirred at 0C for 30
minutes, Water was added to the reaction mixture, followed by extraction
with ethyl acetate. The organic layer was dried over sodium sulfate and
filtered. Then, the filtrate was concentrated under reduced pressure.
Tetrahydrofuran (2 ml) and water (0.4 ml) were added to the resulting
residue. Then, sodium borohydride (15 mg) was added under ice-cooling,
and the mixture was stirred at 0C for one hour. Methanol (2 ml) was
added dropwise to the reaction mixture. Then, the mixture was returned to
room temperature and stirred for 16 hours. Water was added to the
reaction mixture, followed by extraction with ethyl acetate. The organic
layer was washed with brine, and then dried over sodium sulfate and
filtered. Then, the filtrate was concentrated under reduced pressure. The
resulting residue was purified by silica gel thin-layer chromatography
(hexane-ethyl acetate) to obtain the title compound (16 ma, 27%) as an
oil.               (CDCI3) 5: 1.43 (18H, s), 2.21 (3H, s), 2.27 (3H, s), 2.62 (2H,
t, J = 6.0 Hz), 3.73 (3H, s), 3.79 (2H, s), 3.89 (2H, t, J = 6.0 Hz), 5.66 (2H,
s), 6.76 (IH, s), 8.15 (1H, s). ESI-MSmiz: 599 (M  176       4)
2-14-Amino-2-[(4-mefnoxy-3,5
-diraethylpyridin-2-yl)methyl]-2,7-dihydro6-thia-1,2,3,5-tetraazabenzo
[cd]azul en-8 -yltethanol  r.N 



1".., HO, ' /-- \,S ,N-1-,Nh,       A mixture composed of the above
di-tert-butyl {8-(2-hydroxyethyl)-2-[(4-
methoxy-3,5-dimethylpyridin-2-yl)methyl]-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-4-yllimidodicarbonate (16 mg), dichloromethane
(2 ml) and trifluoroacetic acid (0.5 ml) was stirred at room temperature for
four hours. The reaction mixture was concentrated under reduced
pressure. A saturated sodium bicarbonate solution was placed into the
resulting residue, followed by extraction with chloroform. The organic layer
was dried over sodium sulfate and filtered. Then, the filtrate was
concentrated under reduced pressure. The resulting residue was purified
by NH silica gel chromatography (chlorofoim-methanol). The resulting oil
was dissolved in dioxane, followed by lyophilization to obtain the title
compound (8.3 mg, 78%) as an amorphous.                 11-1-1\11VIR
(CDC13) 8: 2.22 (3E, s), 2.28 (3H, s), 2.59 (21-1, t, J= 6.0 Hz), 3.72 (2H,
s), 3.74 (31-1, s), 3.87 (2H, t, J = 6.0 Hz), 5.18 (2H, brs), 5.50(21-1, s),
6.64 (11-1, s), 8.19 (1H, s), ES1-MSrn/z: 399 (M + (Example 112)
Di-tert-butyl (8-(aminomethyl)-2-[(4-metboxy-3,5-dimethylpyridin-2-
yl)methyl]-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[ed]azulen-4-
yl}imidodicarbonate  177  



1) A mixture composed of methyl {4-[bis(tert-butoxycarbonyEamino]-2-[(4-
methoxy-3,5-dimethylpyridin-2-yEmethyll-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-8-yllacetate of Example 111 (121 mg),
diphenylphosphoryl azide (64 ul), triethylamine (69 ME and benzene (2
ml) was heated with stirring at a bath temp1/4.-rature, of 55C for two
hours. The reaction mixture was concentrated under reduced pressure.
Tetrahydrofuran (8 ml) and a 1 N sodium hydroxide solution (4 ml) were
added to the resulting residue, and the mixture was heated with stirring at
a bath temperature of 55C for one hour. A 0.2 N sodium hydroxide
solution was added, followed by extraction with ethyl acetate. The organic
layer was dried over sodium sulfate and filtered. Then, the filtrate was
concentrated under reduced pressure. The concentrated residue was
purified by silica gel column chromatography (chloroform-methanol) to
obtain the title compound (41 mg) as a brown oil. Although the product
contained impurities, it was directly used for the next reaction without
further purification. ES I-MS miz: 584 (M1-H)m.       2)
8-(Aminomethyl)-2-[(4-methoxy-3,5-dirnethylpyridin-2-yEmethyl]dihydro-6-
thia -1,2 ,3 ,5-tetraazabenzo cd) azul en-4-amine I-12N"i" N \.  178
2-1(4-methoxy-3 ,5-dimethylpyriain-2-yOm ethyll-23-dihydro-6-thi
a-1,2,3,5- tetraazabenzo[cd]a.zulen-4-yllimidodicarbonate (8.6 mg).
'H-NMR (CDC13) 6: 2.22 (3H, s), 2.29 (3H, s), 3.55 (2H, s), 3.73 (2H, s),
3.74 (3H, s), 5.14 (2H, s), 5.51 (2H, s), 6.73 (11-I, s), 8.19 (1H, s).
ESI-MSmiz: 384 (M H)' (Example 113) 



2-[(4-Methoxy-3,5-dimethylpyrichn-2-yl)methyll-8-(morpholi -4-ylmethyl)-
2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-amine        A mixture
composed of di-tert-butyl (8-(ammotriethyl)-2-[(4-methoxy-3,5-
dimethylpyridin-2-yl)methyl]-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]a
zulen-4- yllimidodicarbonate of Example 112 (20 mg), 90%
bis(2-bromoethyl) ether (10 ml), potassium carbonate (9.5 mg) and
acetonitrile (0.3 ml) was heated with stirring at 55C for 24 hours. Water
was added to the reaction mixture, followed by extraction with chloroform.
The organic layer was dried over sodium sulfate and filtered. Then, the
filtrate was concentrated under reduced pressure. Dichloromethane (2 ml)
and trifluoroacetic acid (0.5 ml) were added to the resulting residue, and
the mixture was stin-ed at room temperature for four hours. The reaction
mixture was concentrated under reduced pressure. A saturated sodium
bicarbonate solution was placed into the resulting residue, followed by
extraction with chiorofooli. The organic layer was dried over sodium
sulfate and filtered. Then, the filtrate was concentrated under reduced
pressure The resulting residue was purified by NH silica gel
chromatography (chloroform-methanol). The resulting oil was dissolved
179 in dioxane, followed by lyophilization to obtain the title compound (5.6
mg) as an amorphous.                  114-NivIR (CDC13) 6: 2.22 (311, s),
2.30 (3H, s), 2.45-2.48 (4H, m), 3.14 (21-1, s), 3.70 (4H, t, J = 4.5 Hz),
3.74 (31-1, s), 5.14 (211, s), 5,50 (2H, s), 6.70 (111, s), 8.20 (1H, s).
ESI-MSmiz: 454 (M + H) (Example 114)       N-( (4-Amino-9
-[(4-rnethoxy-3,5-dimethylpyridin-2-yl)methy11-2,7-dihydro6-thia-1,13,5-tet
raazabenzo[cd]azulen-8-yllmethyliacetamide b 0JA 



A mixture composed of di-tert-butyl {8-(aminomethyl)-2-[(4-methoxy-3,5-
dimethylpyridin-2-yHmethy1]-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]
azulen-4- y1Hmidodicarbonate of Example 112 (20 mg), pyridine (8.3 ul),
acetic anhydride (5 W) and ciichloromethane (0.5 ml) was stirred at room
temperature for 20 hours. The reaction mixture was concentrated under
reduced pressure. Dichloromethane (2 ml) and trifluoroacetic acid (0.5 ml)
were added to the resulting residue, and the mixture was stirred at room
temperature for 20 hours. The reaction mixture was concentrated under
reduced pressure. A saturated sodium bicarbonate solution was placed
into the resulting residue, followed by extraction with chloroform. The
organic layer was dried over sodium sulfate and filtered. Then, the filtrate
was concentrated under reduced pressure. The resulting residue was
purified by silica gel thin-layer chromatography (chloroform-methanol) to
obtain the title compound (3.7 mg) as a solid.  180                       1H-NMR
(CDC13-+-CD30D) 6: 2.04 (3H, s), 2.24 (3H, s), 2.27 (3H, s), 3.68 (2H, s),
3.76 (3H, s), 4.09 (2H, d, .1= 4.8 Hz), 5.48 (2H, s), 6.62 (1H, s), 6.92 (1H,
t, = 4.8 Hz), 8.14 (1H, s). ESI-MSmiz: 426 (NI -11)- (Example 115)       2-
14-Amino-2-[(4-methoxy-3 ,5-dimethylpyridin-2-ypinethy1]-2,7-dihydro -6-
thi a-1,2,3 ,5-tetraazabenzo [cdjazu len-8-y1} acetanai de        A mixture
composed of
(4-[bis(tert-butoxycarbonyl)amino]-2-[(4-methoxy3,5-dimethylpyridin-2-yl)
methy1]-2,7-dihydro-6-thia-1,2,3,5- tetraazabenzo[cd]azulen-8-yIJ acetic
acid of Example 111 (24 mg), dimethylfonnamide (0.7 ml), ammonium
chloride (13 mg), 1-hydroxybenzotriazole monohydrate (6 mg),
1-(3-dimeth.ylaminopropy1)-3-ethylcarbodiimide hydrochloride (15 mg)
and diisopropylethylamine (34 al) was stirred at room temperature for
three days. The solvent in the reaction mixture was evaporated by
spraying, and a 0.2 N sodium hydroxide solution was added to the
resulting residue, followed by extraction with ethyl acetate. The organic
layer was concentrated under reduced pressure. Dichloromethane (2 ml)
and trilluoroacetic acid (0.5 ml) were added to the resulting residue, and
the mixture was stirred at room temperature for 20 hours. The reaction
mixture was concentrated under reduced pressure. A saturated sodium
bicarbonate solution was placed into the resulting residue, followed by
extraction with chloroform. The organic layer was dried over sodium
sulfate and filtered, Then, the filtrate was concentrated under reduced
pressure. The resulting residue was  181 purified by silica gel thin-layer
chromatography (chloroform-methanol) to obtain the title compound (16.1
mg, 70%) as a solid. 



(CDC13"-CD30D) 6: 2.24 (3H, s), 2.27 (3H, s), 3.27 (211, s), 3.77 s), 3.82
(2H, s), 5.48 (2H, s), 6.67 (111, s), 8.13 (1H, s). ESI-MSmiz: 412 (M + H)f
(Example 116)       2-
1:4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yHmethylp 7-dihydro-6-
thia-1,2,3,5-tetraazabenzo [ed] azulen-8-y1} -N-methyl acetami de       The
title compound (12.5 mg, 75%) was obtained as a solid by synthesis by
the sam.e method as in Example 115 using
4-{bis(tert-butoxycarbonyl)amino1-2-[(4-
methoxy-3,5-dimethylpyridin-2-yl)methy1]-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo{cd]azulen-8-y1} acetic acid of Example 111 (24 mg) and
methylamine hydrochloride (17 mg).                    IH-NMR.
(CDC13+0330D) 6: 2.24 (3H, s), 2.28 (311, s), 2.79 (3H, cl, J = 4.7 Hz),
3.24 (21-1, s), 3.76 (31i, s), 3.80 (2H, s), 5.49 (2H, s), 6.59-6.64(111, m),
6.66 (111, s), 8.14 (11-1, s). ESI-IYISmiz: 426 (M + (Example 117) 2-
{.4-ikmino-11-[(4-methox y-3,5-dimeth ylp yridin-2-yl)methylidihyciro-6-
thia-1,2,3,5-tetraazabenzo[cd] azulen.-8-y11? -N,N-dim eth ylac etamide  



1.;,1 \--5--NANH2       The title compound (8.7 mg, 50%) was obtained as
a solid by synthesis by the same method as in Example 115 using
114-[bis(tert-butoxycarbonyHamino]-2-[(4-
methoxy-3,5-dimethylpyridin-2-yl)methyl]-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-8-yllacetic acid of Example 111 (24 mg) and
dimethylamine hydrochloride (20 mg).               (CDC13) 6: 2.22 (3H, s),
2.28 (3H, s), 2.97 (3H, s), 3.05 (31-I, s), 3.41 (2H, s), 3.74 (3H, s), 3.81
(2E, s), 5.13 (2H, brs), 5.50 (2H, s), 6.61 (11-1, s), 8.19 (1H, s).
ESI-MiSmiz: 440 (IV H)- (Example 118)
{4-Rten-Butoxycarbarlyl)aminol-2-[(4-methoxy-3,5-dimethylpyridin-2-
yHmethyl]-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-8-yEacetic
acid    



1) A mixture composed of methyl
{4-1_bis(tert-butoxycarbonyEammol-2-[(4- methoxy-3 ,5-dim
ethylpyridin-2-yHmethyl ]-2,7-dihydro-6-thia.-1,2,3,5-
tetraazabenzo[cxl]azulen-8-y1} acetate of Example 111 (218 mg),
methanol (8 ml) and a 1 N sodium hydroxide solution (0.22 ml) was stirred
at room temperature for eight hours. A 1 N hydrochloric acid solution (2.5
ml) was added dropwise to the reaction mixture under ice-cooling, and
methanol in the reaction mixture was  183 evaporated under reduced
pressure. A 0.5 N hydrochloric acid solution was added to the resulting
residue, followed by extraction with chloroform, The organic layer was
concentrated to dryness under reduced pressure to obtain the title
compound (173 mg, 97%) as an amorphous. EST-MS raiz: 513 (M-TI-1)-{
2) 2-
{4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methy]]-2,7-dihydro6-thia
-1,2,3,5-tetraazabenzolediazulen-8-y1{-N-ethylacetarnide        The title
compound (8.3 mg, 46%) was obtained as a solid by synthesis by the
same method as in Example 115 using the above
{4-[(tert-butoxyearbonyl)amino-j-2-
[(4-methoxy-3,5-dimethylpyridin-2-yl)methy11-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-8-y1{ acetic acid (21 mg) and ethylamine
hydrochloride (11 mg).       'H-NMR (CDC13+CD30D) 8: 1.13 (3H, t, .1=
7.4 Hz), 2.23 (3H, s), 2.29(3H, s), 3.25 (2H, s), 3.29 (2H, dt, T = 13.0, 7.4
Hz), 3.75 (3H, s), 3.78 (2H, s), 5.32-5.35 (21-1. m), 5.50 (2H, s), 6.06-6.12
(11-1, m), 6.68 (1H, s), 8.16 (111, s). ESI-MSmiz: 440 (N1 (Example 119)
2- {4-Amino-2-[(4-methoxy-3,5-ciimethylpyriciin-2-yl)methyll-2,7-clih
ydro-6- thi a-1 2,3,5-tetraazabenzo [cd-lazulen-8-y1{
-N-[(3R)-tetrahydrofuran-3-yl] acetamide 



184       The title compound (9.7 mg, 49%) was obtained as a solid by
synthesis by the same method as in Example 115 using
144(tert-butoxycarbonyptuninol-2-[(4-
methoxy-3,5-dimethylpyridin-2-yHmethyl]-2,7-dihydro-6-thia-1,2,3,5-
tetnazabenzo[cd]azulen-8-yll acetic acid of Example 118 (21 rng) and
(R)-3- aminotetrahydrofuran p-toluenesulfonate (32 mg).      'H-NMR
(CDC13+CD30D) 3: 1.78-1.86 (1H, m), 2.20-2.28 (1H, m), 2.23 (3H, s),
2.28 (3H, s), 3.23 (2H, s), 3.66 (1H, dd, J = 9.4, 2.6 Hz), 3.73-3.84 (3H,
m), 3.76 (3H, s), 3.80 (2H, s), 3.91 (IH, q, J - 7.8 Hz), 4.45-4.53 (1H, m),
5.40 (2H, brs), 5.49 (2H, s), 6.66 (1H, s), 6.80 (1H, d, J = 7.1 Hz), 8.15
(1H, s). ESI-MSmlz: 482 (M + H)+ (Example 120)
2-[(4-Methoxy-3,5-dimethylpyridin-2-yHmethy1]-8-(2-morpholin-4-y1-2-
oxoethyl)-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-amine
0N4-N jr 1 / 



IL szs'N-NR,        The title compound (7.2 mg, 36%) was obtained as a
solid by synthesis by the same method as in Example 115 using
14-[(tert-butoxycarbonyHami o]-2-[(4-
methoxy-3,5-dimethylpyridin-2-yl)methyll-2,7-dihydro-6-thiatetraazabenzoi
cd]azulen-8-y1} acetic acid of Example 118 (21 mg) and morpholine (1 I
,u1).       'H-NMR (CDCI3) 3: 2.23 (3H, s), 2.29 (31-1, s), 3.42 (2H, d, 3 =
1.2 Hz), 3.483.52 (2H, m), 3.62-3.70 (61-I, m), 3.75 (3H, s), 3.81 (2H, s),
5.24 (2H, s), 5.50 (2H, s), 6,62 (1H, 1, .1= 1.2 Hz), 8.19 (1H, s).
ESI-MSrntz: 482 (M +  185 (Example 121)
2-1:(4-Methoxy-3,5-dimethylpyr n-2-yl)methyll-8-(2-oxo-2- perazin yl
ethyl)-2,7-dihydro-6-thia-1,2,3,5-tetra.azabenzo [al] azulen-4-amine
The title compound (15.3 mg, 78%) was obtained as a solid by synthesis
by the same method as in Example 115 using
}4-[(tert-butoxycarbonyflamino)-2-1(4-
methoxy-3,5-dimethylpyridin-2-yHmethylj-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzoledlazulen-8-yll acetic acid of Example 118 (21 mg) and
N-(tertbutoxycarbony1)-piperazine (23 mg). 



'H-NMR (CDC13) 6: 2.22 (3H, s), 2.29 (3H, s), 2.84 (411, dd, S = 10.1, 5.0
Hz), 3.42 (2H, s), 3.46 (211, t, = 5.0 Hz), 3.60 (2H, t, S = 5,0 Hz), 3.74
(311, s), 3.81 (211, s), 5.24(211. brs), 5.50 (2H, s), 6.62 (1H, s), 8.19 (1H,
s). ESI-MSmiz: 481 (M+Hf (Example 122)
-(4-Amino-2-[(4-methoxy-3,5-dimethylnyridin-2-yDrnethyl]-2,7-dihydro-6-
thia-1,2,3.,5-tetraazabenzo[cd3antien-8-y1} -N-(trans-4-hydroxycycl oh
exyl)acetamide        The title  compound (7.1 mg, 34%) was obtained as a
solid by synthesis by the same method as in Example 115 using
}4-Rtert-butoxycarbonypartainol-24(4-
methoxy-3,5-ciimethylpyridin-2-yOmethyl]-2,7-ciihydro-6-thia-1,2,3,5-  186
tetraazabenzoicdlazulen-8-34 acetic acid of Example 118 (21 g) and
trans-4- aminocyclohexanol (14 mg)       '11-NMR (CDC13) 8: 1.14-1.25
(2H, m), 1.33-1.43 (2H, m), 1.92-2.00 (4H, m), 2.23 (31-1, s), 2.29 (3H, s),
3.23 (21-1, s), 3.50-3.58 (11-I, m), 3.68-3.75 (IH, m), 3.76 (311, s), 3.78
(2H, s), 5.49 (2H, s), 6.21 (1H, d, J = 8.1 Hz), 6.66 (1H, s), 8.15 (1H, s).
ESI-MStniz: 510 (M H)+ (Example 123) 



8-(2-Azetidin-l-y1-2-oxo ethyl)-2- [(4-methox y-3,5-dimethylpyrid
yl)methyl]-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-amine
The title compound (9.2 mg, 42%) was obtained as a solid by synthesis by
the same method as in Example 115 using
14-Rtert-butoxycarbonyliiaminol-2-[(4-
methoxy-3,5-dimethylpyriciin-2-yOmethyll-2,7-dihyciro-6-thia-1,2,3,5-
tetinazabenzo[cd]azulen-8-yHacetic acid of Example 118 (25 mg) and
azetidine hydrochloride (14 mg).       'H-NMR (CDC13) 8: 223 (3H, s), 2.28
(3H, s), 2.28 (1H, q, J = 7.7 Hz), 3.15 (2H, s), 3.72 (1H, q, 3 -= 7.7 Hz),
3.75 (3H, s), 3.83 (211, s), 4.05 (21-1, t, J = 7.7 Hz), 4.20 (2H, t, J - 7.7
Hz), 5.34 (2H, brs), 5.51 (21-1, s), 6.61 (1E1, s), 8.21 (1H, s). ESI-MSm/z:
452 (M + (Example 124) [(28)-1 {4-Am )-2-[(4-m eltioxy ,5-dimethylp yri
din-2-yl)methyl] 2,7-di'n ydro thia- 1 ,2 ,3 ,5-tetraazabenzo [cc')
azulen-8-y1) acetyl)azetidin-2-yllmethanol  187        The title compound
(11.2 mg, 48%) was obtained as a solid by synthesis by the same method
as in Example 115 using (4-[(tert-butoxyearbonyl)amino]-24(4-
methoxy-3,5-dimethylpyridin-2-y1)methyll-2,7-dihydro-6-thi
tetmazabenzo[ed]azulen-8-y1) acetic acid of Example 118 (25 mg) and
(28)-aze1din2-ylmethanol oxalate (26 ma)               (CDC13) 8: 2.23 (3H,
s), 2.25-2.34 (1H, m), 2.29 (3H, s), 3.17 (2H s), 3.68-3.80 (3H, in), 3.75
(3H, s), 3.82 (2H, s), 4.04-4.19 (2H, m), 4.60-4.68 (1H, in), 5.29 (1H, s),
5.50 (2H, s), 6.63 (111, s), 8.20 (1H, s). 



ESI-MSmIz: 482 (M + nr (Example 125)       2- {4-Amino-2{(4-methoxy-3
,5-dimethylpyridin-2-yl)methyll-2,7-dihydro-6- thia-1,2,3 ,5-tetraazab enzo
[eft] azulen-8-y1} -N-[(3S)-tetrahydrofuran-3-yliacetamide  N-N" / N NH,
The title compound (12.6 mg, 54%) was obtained as a solid by synthesis
by the same method as in Example 115 using
(44(tert-butoxycarbonyl)amino]-2-11(4-
methoxy-3,5-dimethylpyridin-2-yl)methyll-2,7-dihydro-6-thi
tetraazabenzo[ed]azulen-8-yli acetic acid of Example 118 (25 mg) and
(R)-3- aminotetrahynrofuran p-toluenesulfonate (38 mg).       `H-NMIZ
(CDC13+CD30D) 8: 1.77-1.86 (11-1, m), 2.19-2.27 (1H, m), 2.23 (3H, s),
2.29 ($H, s), 3.23 (2H, s), 3.66 (1H, dc1, J = 9.6, 2.6 Hz), 3.73-3.84 (311,
m), 3.76  188 



(31I, s), 3.79 (21-1, s), 3.91 (1H, q, J -= 7.8 Hz), 4.46-4.53 (1H, m), 5.39
(2H, brs), 5.50 (2I-1, s), 6.66 (1H, s), 8.16 (1H, s). ESI-MSin/z: 482 (M +
HIE (Example 126)       2-
{4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]- 7-dibydro-6-
thia-1,2,3,5-tetraazabenzo[edilazulen-8-y1I-N-[(1R,21t)-2-
hydroxycyclopentyl]acetamide        The title compound (9.1 mg, 38%) was
obtained as a solid by synthesis by the same method as in Example 115
using {4-[(tert-butoxycarbonyl)amino]-2-[(4-
methoxy-3,5-dimethylpyridin-2-yOmethyl]-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-8-yilacetic acid of Example 118 (25 mg) and (1
R,2R)-2- aminocyclopentanol hydrochloride (14 mg).
1H-NNIR (CDC13+CD30D) 5: 1.37-1.47 (1H, m), 1.58-1.71 (2H, m), 1.73-
1.84 (1H, m), 1.91-2.01 (IH, m), 2.07-2.17 (1H, m), 2.23 (3H, s), 2.29 (3H,
s), 3.26 (2H, s), 3.76 (3H, s), 3.79 (2H, s), 3.80-3.88 (1H, m), 3.95 (1H, dd,
J = 12.7, 5.9 Hz), 5.40 (2H, s), 5.49 (2H, s), 6.62 (1H, d, J = 4.9 Hz), 6.67
(1H, s), 8.15 (IH, s). ES1-MSmiz: 496 (IVI H)' (Example 127)       2-
{4-Amino-2-[(4-methoxy-3,5-dimethylp-r-idin-2-y1)methyl;-2,7-dihydro-6-
thia-1,2,3,5-tetraazabenzo[ed]azulen-8-y11-N-[(1R,2R)-2-
hydroxycyclopentyljacetamide        The title compound (7.4 mg, 31%) was
obtained as a solid by synthesis by the same method as in Example 115
using {4-ktert-butoxyearbonyEaminol-24(4-
methoxy-3,5-dimethylpyridin-2-yEmethy11-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-8-yll acetic acid of Example 118 (25 mg) and
(1S,2S)-2- aminoeyclopentanol hydrochloride (14 mg). 



(CDC13CD30D) 5: 1.37-1.47(11-1. m), 1.59-1.71 (21-1, m), 1.74- 1.84
(1H, m), 1.92-2.02 (1H, m), 2.07-2.17 (1H, m), 2.23 (3H, s), 2.29 (3H, s),
3.26 (2H, s), 3.76 (31-1, s), 3.80 (211, s), 3.82-3.87 (1H, m), 3.95 (IH, dd,
J = 12.7, 5.9 Hz), 5.49 (2H, s), 6.61 (1H, d, LI = 4.9 Hz), 6.67 (1H, s), 8.15
(1H, s). ESI-MSm/z: 496 (M + FE+ (Example 128)       2- f,
4-Amino-2-[(4-methoxy-3,5-dimethylpyrid n-2-yl)methyl]-2,7-dihydro-6- thi
a-1,2,3,5-tetra azab enz o [ cd] azul en-8 -yi -N - cyc o p ro pyla Deland d
e H;-1)-- N -N) Wcrl,       The title compound (11.8 mg, 53%) was obtained
as a solid by synthesis by the same method as in Example 115 using
(4-1(tert-butoxycarbony,Eaminol-2-[(4-
mefnoxy-3,5-dimethylpyridin-2-yEmethy1]-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulert-8-yll acetic acid of Example 118 (25 mg) and
cyclopropylamine (10 n1).  190               IH-NMR (CDC,I3+CD30D) 6:
0.47-0.53 (211, m), 0.72-0.78 (2H, in), 2.23 (3H, s), 2.28 (3H. s), 2.65-2.73
(1H, m), 3.21 (2H, s), 3.76 (3H, s), 3.79 (2H, s), 5.49 (2H, s), 6.63 (1H, s),
8.15 (111, s). ESI-MSrniz: 452 (M BY 



(Example 129)
1-({4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-2,7-dihydro-6-
thia-1,2,3,5-tetmazabenzofediazulen-8-y1}acetyl)piperidin-4-ol       The
title compound (10.2 mg, 42%) was obtained as a solid by synthesis by
the same method as in Example 115 using
{4-Rtert-butoxycarbonypamino]-2-[(4-
methoxy-3,5-dimethylpyridin-2-yl)methyl]-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenza[cdiazulen-S-y1) acetic acid of Example 118 (25 mg) and
piperidin-4-ol (15 mg).               11-1-NMR (CDC13-ECD30D) 6: 1.45-1.57
(211, m), 1.79-1.92 (211, m), 2.23 (3E1, s), 2.28 (311, s), 3.19-3.30(211,
m), 3.44 (2H, s), 3.76 (3H, s), 3.80 (2H, s), 3.86-3.93 (2H, m),
4.02-4.10(111. m), 5.50 (2H, s), 6.61 (1H, s), 8.18 (111, s). ESI-MSm/z:
496 (M H)+ (Example 130i       2- 4-Amino -2-{(4-methoxy-3
,5-dimethylpyri din-2 -yl)methy11-2,7-dihydro -6- thi a -1,2,3 ,5-tetraazab
enzo [ ed.] azulen-8-y1}acetamide  191 \ 0 



\\ H2       The title compound (8.2 mg, 32%) was obtained as a solid by
synthesis by the same method as in Example 115 using
(4-Rtert-butoxycarbonyHamino]-2-[(4-
methoxy-3,5-dimethylpyridin-2-yl)methy1]-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-8-yll acetic acid of Example 118 (28 mg) and
diethylamine (17 til).                 IH-NMR. (CDC13) 3: 1.13 (3H, t, J = 7.1
Hz), 1.20 (31-1, t, J = 7.1 Hz), 2.22 (3H, s), 2.28 (3H, s), 3.31-3.41 (4H,
m), 3.39 (211, s), 3.74 (311, s), 3.84 (2H, s), 5.20 (2H, brs), 5.50 (2H, s),
6.62 (1H, s), 8.20 (1H, s). ESI-MSnalz: 468+ H)7 (Exampl e 131)
2-[(4-Meth ox y-3 ,5-dimethylpyridin-2 -yl )methyl] -8- (2 -oxo-2-p
olidin-lylethyl)-2,7-dihydm-6-thia-1,2,3,5-tetraazabenzo[ eft] azul en
4-amine        The title compound (7.0 mg, 27%) was obtained as a solid by
synthesis by the same method as in Example 115 using
{4-Rt-butoxycarbonyHaminoll-2-[(4-
mothoxy-3,5-dimethylpyridin-2-yHmethyl]-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-8-ylilacetic acid of Example 118 (28 mg) and
pyrrolidine (14 gl).  192 



1H-NMR (CDC13) 6: 1.82-1.89 (2H, m), 1.92-1.98 (2H, m), 2.22 (3H, s),
2.28 (3H, s), 3.35 (2H, s), 3.48 (4H, td, J = 6.7, 4.1 Hz), 3.74 (4H, s), 3.85
(2H s), 5.19 (21-1, brs), 5.50 (21-I, s), 6.62 (1H, s), 8.19 (1H, s).
ESI-MSm/z: 466 (M + H)1 (Exar ple 132)       2-
{4-Amino-2-[(4-methoxy-3,5-dirnethylpyridin-z-yl)methyl]-2,7-dihydro-6-
thia-1,2,3,5-tetraazabenzo[cd]azulen-8-y1)
-N-(2-methoxyethyl)-N-methylacetamide       The title compound (11.8 mg,
48%) was obtained as a solid by synthesis by the same method as in
Example 115 using (4-[(tert-butoxycarbonyl)amino]-2-1(4-
methoxy-3,5-dimethylpyridin-2-yHmethyll-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzp[cd]azulen-8-yHacetic acid of Example 118 (28 mg) and
2-methoxy-Nmethylethanamine (15 pi).          1H-NMR (CDC13) 8: 8.19
(1H, s), 6.66-6.60 (1H, m), 5.50 (2H, s), 5.19 (2H, s), 3.81-3.80 (2H, m),
3.74 (3H, s), 3.59-2.97 (12H, m), 2.29-2.22 (6H, m). ESI-MSrmiz: 484 (M
H)' (Example 133)       2-
(4-Amino-24(4-methoxy-3,5-dirnethyipyridin-2-yi)methyl]-2,7-dihydro-6-
thia-1,2,3,5-tetraazabenzo[cd] azulen-8-y1} -N-isopropylacetamid c   193
The title compound (8.9 mg, 36%) was obtained as a solid by synthesis by
the same method as in Example 115 using
14-Ktert-butoxyciarbonyl)amino1-2-[(4- methox y-3 ,5-dimeth ylpyridin-2
-yOmethy1]-2,7-dihydro-6-thia-1,2,3,5 - tetraazabenzo[ed]azulen-8-y1}
acetic acid of Example 118 (28 mg) and 



isopropylamine (14 pfl).               1H-NM12. (CDC13) 5: 1.14 (3H, s), 1.15
(3M, s), 2.22 (3M, s), 2.31 (3H, s), 3.24 (2H, s), 3.75 (3H, s), 3.77 (2H, s),
4.04-4.14 (1H, m), 5.23 (2H, brs), 5.51 (2H, s), 5.60 (1H, d, J = 7.8 Hz),
6.70 (1H, s), 8.20 (1H, s). EST-MSmlz: 454 (M H)+ (Example 134)       1)
tert-Butyl {8-(2-hydroxyethyl)-2-[(4-methoxy-3,5-dimethylpyridin-2-
yOmethy11-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cdjazulen-4-y1}
carhamate        Lithium borohydride (67 mg) was added to a mixture
composed of methyl {4-
[his(tert-butoxycarbonyl)amino1-2-1,(4-methoxy-3,5-dimethylpyridin-2-yl)m
ethyll2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-8-y1} acetate of
Example 111 (957 mg) and dehydrated tetrahydrofuran (18 ml) under
ice-cooling. The mixture was stirred at 0C for two hours, and then returned
to room temperature and stirred overnight. The mixture was ice-cooled
again and lithium borohydride (33 mg) was added, followed by stirring at
O'C for two hours. Methanol (6 ml) and a 1 N sodium hydroxide solution (6
ml) were added to the reaction mixture Then, the mixture was returned to
room temperature and stirred for four hours. The organic solvent in the
reaction mixture was evaporated under reduced pressure. Then, a 0.2
194 N hydrochloric acid solution was added, followed by extraction with
chloroform. The organic layer was washed with brine, and then dried over
magnesium sulfate and filtered. Then, the filtrate was concentrated under
reduced pressure. The concentrated residue was purified by silica gel
column chromatography (chlorofonnmethanol) to obtain the title
compound (301 mg, 40%) as an oil.                       11-1-NMR (CDC13) 8:
1.53 (1011, s), 2.21 (3H, s), 2.31 (3H, s), 2.60 (211, t, J = 6.1 Hz), 3.74
(311, s), 3.75 (2H, s), 3.88 (21-1, s), 5.63 (2H, s), 6.70 (1H, s), 7.42 (11-1,
s), 8,18 (1H, s). 



EST-NISm/z: 499 (M -       2) tert-Butyl
18-(2-azidoethyl)-2-[(4-methoxy-3,5-dimethylpyridin-2-
y1)methyl]-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cdjazulen-4-y11carba
mate        Mesyl chloride (5 ill) was added dropwise to a mixture
composed of the above tert-butyl
(8-(2-hydroxyethy1)-2-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methyl]-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-y1Tcarba
mate (25 mg), triethylamine (15 hl) and dehydrated dichloromethane (0.5
ml) under ice-cooling, and the mixture was stirred at 0C for 20 minutes.
Water was added to the reaction mixture, followed by extraction with ethyl
acetate. The organic layers were combined and dried over sodium sulfate
and filtered, and then the solvent in the filtrate was evaporated under
reduced pressure. Sodium azide (5.3 mg) and dehydrated
dimethylfomiamide (0.5 ml) were added to the resulting residue, and the
mixture was stirred at a bath temperature of 55C for 16 hours. The solvent
was evaporated and then a 0.2 N sodium hydroxide solution (4 ml) was
added, followed by extraction with ethyl acetate. The organic layer was
dried over sodium sulfate  195 and concentrated. The title compound (31
mg) was obtained as an oil. The product was directly used for the next
reaction. EST-MS; ntiz: 524 (M+EII.       3) ten-Butyl. { 8-(2-amino ethyl)-2-
[(4-methoxy-3,5-dimethylp din-2- yl)methyl] -2,7-dihydro-6 -thia-1,2,3
,5-tetraazabenzo [cc]] azul en-4-yl}carbamate        A mixture composed of
the above tert-butyl
{8-(2-azidoethyl)-2-[(4-methoxy3,5-dimethylpyridin-2-ypmethyl]-2,7-dihydr
o-6-thia-1,2,3,5- tetraazabenzo[cd]azulen-4-y1}carbamate (31 mg),
triphenylphosphine (23 mg), tetrahydrofuran (0.9 ml) and water (0,1 ml)
was stirred at room temperature for five hours. A 0.2 N sodium hydroxide
solution (2.5 ml) was added to the reaction mixture, followed by extraction
with ethyl acetate. The organic layer was dried over sodium sulfate and
filtered, and then the solvent in the filtrate was evaporated under reduced
pressure. The resulting residue was purified by silica gel column
chromatography (NH silica used, ethyl acetate-chloroform) to obtain the
title compound (17 mg) as an oil.               (CDC13) a: 1.53 (9E1, s), 2.21
(3H, s), 2,31 (3H, s), 2.49 (2H, t, J = 6.5 Hz), 2.96 (2H, t, J = 6.5 Hz), 3.71
(2H, s), 3.74 (3H, s), 5.63 (211, s), 6.66 (1E1, s), 7.52 (1H, brs), 8.18 (1H,
s). 



EST-MS, miz: 498 (M       4) 8-(2-Amino ethyl )-2-[(4-methox
y-3,5-dirnethylpyridin-2-ypmethyl]-2,7- dihydro-6-thia-1,2,3,5-tetraazab
enzo [cd] azul en-4-amine  112N '11')-'NH2       Trifluoroacetic acid (0.5
ml) was added to a mixture composed of the above tert-butyl
18-(2-aminoethyl)-2-1(4-methoxy-3,5-dimethylpyridin-2-yOmethyll-2,7-
dihyriro-6-thia-1,2,3,5-tetraazabenzofecllazulen-4-yLlearbamate (17 mg)
and dichlorotnethane (2 ml), and then the mixture was stirred at room
temperature for six hours. The solvent in the reaction mixture was
evaporated, and a 0.2 N sodium hydroxide solution was added to the
resulting residue, followed by extraction with chlorofolm. The organic layer
was dried over sodium sulfate and filtered, and then the solvent in the
filtrate was evaporated under reduced pressure. The resulting residue was
purified by NH silica gel column chromatography (chlorofo- methanol) to
obtain an oil. The oil was dissolved in dioxane (0.5 ml), followed by
lyophilization to obtain the title compound (9.4 mg) as an amorphous.
1H-NMR (CDCI3) 8: 2.22 (3H, s), 2.29 (3H, s), 2.47 (2H, t, J = 6.4 Hz),
2.96 (2H, r, J = 6.4 Hz), 3.68 (2H, s), 3.74 (3H, s), 5.19 (2H, brs), 5.50
(2H, s), 6.61 (1H, s), 8.19 (1H, s). ESI-MS; ink: 398 (N1 + (Example 135)
1) tert-Butyl (2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methy1]-8-(2-
morpholin-4-ylethyl)-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo [ed] azul
en-4- yll carb amate  



197        Mesyl chloride (5 ul) was added dropwise to a mixture composed
of tert-butyl 8-(2-hydroxyethyl)-2-[(4-methoxy-3
,5-dimethylpyriciin-2-yOmethyl]-2,7-dihydro6-thia-1,2,3,5-tetraazabenzo[c
diazulen-4-ypearbamate of Example 134 (25 mg), dehydrated
dichloromethane (0.5 mi.) and triethylamine (15 41) under ice-coming, and
the mixture was stirred at 0C for 10 minutes. After confirming that the raw
material disappeared, the solvent in the reaction mixture was evaporated
by spraying. Dioxane (0.2 ml) and morpholine (44 ii1) as an amine were
added to the residue, and the mixture was stirred at 60C for six hours. The
reaction mixture was concentrated under reduced pressure, and a 0.5 N
sodium hydroxide solution was added to the resulting residue, followed by
extraction with ethyl acetate. The organic layer was concentrated, and the
resulting residue was purified by NH silica gel column chromatogaphy
(hexane-ethyl acetate) to obtain the title compound (17 mg, 60%) as an
oil.       'H-NMR (CDCI3) 6: 1.53 (9H, s), 222 (3H, s), 2.31 (3H, s),
2.47-2.62 (81-I, m), 3.70-3.73 (6H, m), 3.74 (3H, s), 5.62 (2H, s), 6.65 (IEI,
s), 7.46 (IH, s), 8.18 (IH, 5). ESI-MSmk: 568 (M + H)-r       2)
2-[(4-Metboxy-3,5-dimethylpyridin-2-yl)methyl]-8-(2-m.orpholin-4-
ylethyl)-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzoi,cdiazulen-4-amine   198
The title compound (11.6 mg, 68%) was obtained as an amorphous by
synthesis by the same method as in Example 111 using the above
tert-butyl 124(4-
methoxy-3,5-dimethylpyridin-2-yemethyl]-8-(2-morpholin-4-ylethyl)-2,7-dih
ydro-6- thia-I 2,3,5-tetraazabenzo[cd]azulen-4-yl}carbamate (17 mg).
1H-NMR (CDC13) 5: 2.22 (3H, s), 2.29 (3H, s), 2,47-2.61 (8H, m),
3.70-3.73 (6H, m), 3.74 (3H, s), 5.16 (2H, s), 5.50 (2H, s), 6.60 (111, s),
8.19 (1H, s). ESI-MSm/z: 468 (M 



(Example 136)        1) ten-Butyl {8[2-(dimethylamino)ethy1]-2-[(4-m ethox
y-3 ,5-
dimethylpyridin-2-yl)methy1]-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cdla
zulen-4- yl carbamate        The title compound (17 mg, 60%) was obtained
as an oil by synthesis by the same method as in Example 135 using
tert-butyl {8-(2-hydroxyethyl)-2-[(4-
methoxy-3,5-dimethylpyridin-2-yHmethyl]-2,7-dihydro-6-thia-1,2,3,5-
teiraazabenzo[cd]azulen-4-y11carbamate of Example 134 (27 mg) and a
2 N solution of climethylamine in tefrahydrofuran (0.2 ml) as an amine.
1H-NMR (CDC13) : 1.53 (9H, s), 2.21 (3H, s), 2.26 (61-11, s), 2.30 (3H, s)
(2H, s), 3.72-3.75 (5H, m), 5.62 (2H, s), 6.65 (11-1, s), 7.46 (1H, s), 8.18
(1H, s). ESI-MSm/z: 526 (M -E       2)
842-(Dime,thytamino)elny11-2-{(4-methoxy-3,5-dimethylpyridin-2-
yl)methylj -2,7-dihydro-6-thi a-1,2,3,5 -tetraazab enzo [ad] azulen-4-amine
199        The title compound (7.9 mg, 57%) was obtained as an
amorphous by synthesis by the same method as in Example 111 using
the above tert-butyl {8-[2-
(dimethylamino)ethy1]-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methy1]-2,7
- dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-y1} earbamate (17 m4
111-NMR (CDC,13) 3: 2.22 (3H, s), 2.26 (6H, s), 2.28 (3H, 8), 2.47-2.51
4H, .70 (2H, s), 3.74 (3H, s), 5.14 (2H, brs), 5.49 (2H, s), 6.60 (1H, s),
8.19 (111, s). 



ESEMSiniz: 426 (M + (Example 137)       1) tert-Butyl
{8-[2(1H-imidazol-1-ypethyl]-2-[(4-methoxy-3,5-
dimethylpyridin-2-y1)methyl]-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cdla
zulen-4- yl}carbamate        The title compound (11 rug, 37%) was obtained
as an oil by synthesis by the same method as in Example 135 using
tert-butyl {8-(2-hydroxyethyl)-2-[(4-
methoxy-3,5-dimethylpyridin-2-yl)methyli-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo[ecl]azulen-4-y1}carbainate of Example 134 (27 mg) and
imidazole (37 mg) as an amine.   'H-NMR (CDC13) 8: 1.53 (9H, s), 2.22
(311, s), 131 (3H, s), 2.80 (211, t. J = "z), 3.67 (2H, s), 3.75 (3H, s), 4.19
(2H, t, J = 7.1 Hz), 5.61 (2H, s), 6.58-6.58  200 (1H, m), 6.95 (1H, t, S =
1.2 Hz), 7.04 (1H, t, S = 1.2 Hz), 7.45 (1H, s), 7.49-7.52 (1R, m), 8.17 (1H,
s). ESI-MSmiz: 549 (M + H)+ 2) 8-[2-(1H
-Imidazolethy1]-2-[(4-methoxy-3,5-dimethylp yridin-2-
yOmethy1]-2,7-dihydro-6-thia-1,2,3,5-tetradzabenzo [cl] azulen-4-amine 



NNNTh N ?_SNN      The title compound (6.1 mg, 68%) was obtained as
an amorphous by synthesis by the same method as in Example 111 using
the above tert-butyl 18-E2-
(1H-imidazol-1-ypethy11-2-[(4-mathoxy-3,5-dimethylpyridin-2-yl)methylj-2,
7- dihydro-6-thia-1,2,3,5-tetraazabenzo[cdjazolen-4-y1}carbamate (11
mg).       11-NM12. (CDC13) 8: 2.22 (3H, s), 2.29 (3H, s), 2.78 (213, t, S =
7.0 Hz), 3.65 (2H, s), 3,74 (3H, s), 4.18 (2H, t, J = 7.0 Hz), 5.16 (2H, brs),
5.49 (2H, s), 6.52 (1H, s), 6.95-6.96 (1H, m), 7.04-7.04 (1H, m), 7.51 (1H,
s), 8.19 (1H, s). ESI-MSm;z: 449 (M H)1. (Example 138)       1) ten-Butyl
(2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-8-[2-
(methylamino)ethy11-2,7-dihyciro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-
4- yl)carbamate   201 



The title compound (9 mg, 33%) was obtained as an oil by synthesis by
the same method as in Example 135 using ten-butyl
{8-(2-hydroxyethyl)-2-[(4-
methoxy-3,5-dimethylpyridin-2-yHmethyl]-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzoiedjazulen-4-yllcarbamate of Example 134 (27 mg) and a 2
N solution of methylamine in tetrahydrofuran (0.2 ml) as an amine.
H-NMR (CDC13) 8: 1.53 (9H, s), 2.22 (3H, s), 2.31 (3H, s), 2.45 (3H, s),
2.54 (2E-I, t, J = 6.7 Hz), 2.83 (211, t, J = 6.7 Hz), 3.72 (2H, s), 3.74 (3H,
s), 5.62 (21-1, s), 6.66 (1H, s), 7.50 (11i, brs), 8.18 (1H, Si. ESI-MSiniz:
512 (M + H)7       2) 2-[(4-Methoxy-3,5-dimeenylpyridin-2-yl)methyl]-8-112-
(methylamino)ethy11-2,7-dihyciro-6-thia-1,2,3,5-tetrazzabenzoIediazulen-
4-amine N NH2      The title compound (7.4 mg, 100%) was obtained as
an amorphous by synthesis by the same method as in Example 111 using
the above tert-butyl (2-[(4-
methoxy-3,5-dimethylpyridin-2-yHmethyl]-8-12-(methylamino)ethyli-2,7-din
ydro-6- thia-1,2,3,5-tetraazabenzo[cd]azulen-4-yllearbamate (9 mg).
'H-NMR (CDC13) 8: 2.22 (311, s), 2.29 (311, s), 2.45 (3H, s), 2.53 (211, t,
J =- 6.5 Hz), 2.82 (211, t, J 6.5 Hz), 3.69 (211, s), 3.74 (3H, s), 5.16 (21-I,
brs), 5.50 (2H, s), 6.61 (111, s), 8.19 (1H, s). ESI-MSm/z: 412 (M + H)7
(Example 139)       1) tert-Butyl
{8-[2-(ethylamino)ethy1]-2-1.:(4-methoxy-3,5-dimethylpyridin-2- yHmethyll
-2,7-dihydro-6-thi a-1 ,2,3 ,5-tetraazabenzo [ cc11 azulen-4-yl> carbamate
202 



The title compound (17 mg, 56%) was obtained as an oil by synthesis by
the same method as in Example 135 using tert-butyl
18-(2-hydroxyethyl)-2-[(4-
methoxy-3,5-dimethylpyridin-2-yl)methyl]-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-4-y11carbamate of Example 134 (29 mg) and a
2 N solution of ethylamine in tetrahydrofuran (0.5 ml) as an amine.
ESI-MS rniz: 526 (M-IE)-       2)
8-[2-(Ethylamino)ethy1]-2-[(4-methoxy-3,5-dimethylpyridin-2-yOmethyl]-
2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[ed]azulen-4-amine Lt- N-Nr)
NNH,       Synthesis was perfoiined by the same method as in Example III
using the above tert-butyl
1842-(ethylamino)ethy1]-2-[(4-methoxy-3,5-dimethylpyridin-2-
yOmethy1]-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-ylIcarba
mate (17 mg), followed by trituration with diethyl ether to obtain the title
compound (4.4 mg, 31%) as a solid.                 1H-NMR (CDC13) 8: 1.31
(3H, t, J = 7.2 Hz), 2.21 (3H, s), 2.28 (3H, s), 2.7 (2H, t, J = 7.6 Hz), 2.97
(2H, q, .1 = 7.2 Hz), 3.07 (2H, t, J = 7.6 Hz), 3.69 (2H, s), 3.74 (3H, s),
5.26 (2H, brs), 5.48 (2H, s), 6.61 (1H, s), 8.18 (IH, s), 8.46 (1H, brs).
ESI-MSm/z: 426 (M  203 



1) tert-Butyl I8-12-(cyclopropylamino)ethy11-2-[(4-methoxy-3,5-
climethylpyridyHmethy1]-2,7-dihydro-6-thia-1,2,3,5-tetraa_zaberizo[cd]azu
len-4- yllcarbamatc       The title compound ( L6 mg, 51%) was obtained
as an oil by synthesis by the same method as in Example 135 using
tert-butyl {8-(2-hydroxyethyl)-2-[(4-
methoxy-3,5-dimethylpyridin-2-yHmethyl]-2,7-dihydro-6-thia-1,2,3 5-
tetraazabenzo[cdlazulen-4-yl}carbamate of Example 134 (29 mg),
cyclopropylamine (20 id) as an amine and tetrahydrofuran (0.5 ml) as an
amination reaction solvent. ES1-MS miz: 538 (M-4-H)       2)
8-[2-(Cyclopropylamino)ethy1]-2-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methyl] -2,7-dihydro-6-thi a-I,2,3 ,5-tetraazabenzo [ed] azulen-4-amine
The title compound (6.3 mg, 48%) was obtained as an amorphous by
synthesis by the same method as in Example 111 using the above
tert-butyl {8-[2-
(cyclopropylamino)ethy11-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)rnethy11
-2,7- dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-y1}carbamate (16
mg).                   1H-NMR (CDC13) 6: 0.60-0.66 (21-1, m), 0.69-0.74 (2H,
m), 2.22 (3H, s), 2.29 (311, s), 2.32-2.38 (IH, m), 2.66 (2H, t, J = 7.5 Hz),
3.09 (2H, t, J = 7.5 Hz), 3.70 (2H, s), 3.75 (3H, s), 5.33 (2H, brs), 5.49
(2H, s), 6.62 (1H, s), 8.19 (1H, s), 8.26 (1H, brs). ESI-MSm/z: 438 (M  204
(Example 141) 



1) tert-Butyl (2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-8-(2- pyrroli
din-l-ylethy1)-2,7-dihydro-6-thia-1 ,2,3 ,5-tetraazab enzo [azulen-4-
yl}carbamate 't) 0.4m, 'N-NH       The title compound (11 mg, 34%) was
obtained as an oil by synthesis by the same method as in Example 135
using tert-butyl f8-(2-hydroxyethyl)-2-[(4-
methoxy-3,5-dimethylpyridin-2-yl)methyl]-2,17-dihyciro-6-thia-1,2,3,5-
tetraazabenzo[ed]azulen-4-y1)carbamate of Example 134 (29 mg),
pyrrolidinc (24 )itl) as an amine and tctrahydrofuran (0.5 ml) as an
amination reaction solvent. EST-MS raiz: 552 (M-1-1B+       2)
2-[(4-Methoxy-3,5-dimethylpyridin-2-yOmethylj-8-(2-pyrrolidin-1-
ylethyl)-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-amine
The title compound (4.8 mg, 53%) was obtained as an amorphous by
synthesis by the same method as in Example 111 using the a'nove
tert-butyl {2-11(4-
methoxy-3,5-dimethylpyridin-2-yllmethy1]-8-(2-pyrrolidin-1
-ylethyl)-2,7-clihydro-6-
thia-1,2,3,5-tetraazabenzo[cd]azulen-4-yl}carbamate (11 mg).  205 



(CDC13) 3: 1.99-2.03 (4H, m), 2.22 (4H, s), 2.29 (3H, s), 2.73-2.79 (2H,
m), 3.06-3.12 (6H, m), 3.73 (2H, s), 3.74 (3H. s), 5.19 (2H, brs), 5.49 (2I-1,
s), 6.59 (11-1, s), 8.19 (11-1, s), 8.47 (111, bra). ESI-MSmiz: 452 (M
(Example 142)       1) tert-Butyl
(842-(isopropylamino)ethy1]-2-[(4-methoxy-3,5-
dimethylpyridin-2-yOmethy1]-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]
azulen-4- carbamate        The title compound (16 mg, 51%) was obtained
as an oil by synthesis by the same method as in Example 134 using
tert-butyl {8-(2-hydroxyethyl)-2.4(4-
methoxy-3,5-dimethylpyridin-2-yOmethyl]-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzoicdllazulen-4-yl}carbamate of Example 134 (29 mg),
isopropylamine (25 itl) as an amine and tetrahydrofuran (0.5 ml) as an
amination reaction solvent. ESI-MS rriz: 540 (M-i-H)4       2)
842-(Isopropylamin6)ethyll-2-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methyl]-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-amine
206
(isopropylamino)ethy1]-2-[(4-methoxy-3,5-dimethylpyridin-2-yOmethyl]-2,7
- dihydro-6-thia-1,2,3,5-tetraazabenzo{cdliazulen-4-y1}carbamate (16 mg. 



(CDC13) 8: 1.07 (6H, d,1 = 6,1 Hz), 2.22 (3H, s), 2.30 (3H, s), 2.54 (2H, t,
J = 6.5 Hz), 2.80-2.88 (3H, m), 3.70 (2H, s), 3.74 (3H, s), 5.12 (2H, brs),
5.50 (2H, s), 6.62 (11-1, s), 8;19 (111, s). ESI-MSmiz: 440 (M + H)I
(Example 143)        1) tert-Butyl
{8-[2-(cyclobutylamino)ethy1]-2-[(4-methoxy-3,5-
ciimethylpyridin-2-y1)methyl]-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cdl
azulen-4- y1} carbonate        The title compound (20 mg, 62%) was
obtained as an oil by synthesis by the same method as in Example 134
using tert-butyl {8-(2-hydroxyethyl)-2-[(4-
methoxy-3,5-dimethylpyridin-2-yl)methyl]-2,7-dihydro-6-thia-1,2,3,5-
azabenzo[ed]azulen-4-y1)carbamate of Example 134 (29 ma),
cyclobutylamine (25 td) and tetrahy-drofaran (0.5 ml) as a reaction
solvent, ESI-MS miz: 552 (M+H)7       2)
8-[2-(Cyclobutylamino)ethy1]-2-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methyl]-2,7-dihydro-6-thia-1,2,3,5-tetroazabenzo[cd]azulen-4-amine
207 



The title compound (8.0 mg, 49%) was obtained as an amorphous by
synthesis by the same method as in Example 111 using the above
tert-butyl l8-12-
(eyclobutylamino)ethylj-2-[(4-methoxy-3,5-dimethylpyridin-2-yOmethy1]-2,
7- dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-y1}carbamate (20
mg).                      111-NMR (CDC13) 3: 1.74-1.59 (4H, m), 2.19-2.23 (2H,
m), 2.22 (3H, s), 2.30 (3H, s), 2.50 (2H, t, S = 6.8 Hz), 2.77 (21-1, t, J =
6.8 Hz), 3.24-3.32 (1H, m), 3.69 (2H, s), 3.74 (3H, s), 5.15 (2H, brs), 5.50
(21-1, s), 6.61 (1H, s), 8.19 (1H, s). EST-MSmiz: 452 (M (Example 144) 1)
tert-B utyl (24(4-methoxy-3,5-dim ethylp yridin-2-yl)methylf2-[(3R)-
tetrahydrofuran-3-ylamino]ethyli.-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzolediazulen-4-y1)earbamate        The title compound (10 mg,
30%) was obtained as an oil by synthesis by the same method as in
Example 135 using ten-butyl (8-(2-hydroxyethyl)-2-{(4-
mefnoxy-3,5-dimethylpyridin-2-yl)methyli-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-4-yHcarbarnate of Example 134 (29 mg), (R)-3-
aminotetrahydrofuran p-toluenesulfonate (91 mg) and
cliisopropylefnylamine (50 ul) as amines and dehydrated
dimethylformarnide (0.5 ml) as an amination reaction solvent. EST-MS
m/z: 568 (M1-If  208       2)
2-[(4-Methoxy-3,5-dimethylpyridin-2-yHmethY1]-8-{2-[(31{)-
tetrahydrofuran-3-ylamino]ethyll--2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo[cdjazulen-4-amine 



The title compound (6.0 mg, 73%) was obtained as an amorphous by
synthesis by the same method as in Example 111 using the above
tert-butyl (24(4- methoxy-3,5-dimethylpyridin-2-yl)methy11-8-
{2-[(3R)-tetrahydrofuran-3-
ylaminolethy1}-2,7-dihydro-6-tinti-1,2,3,5-terraazabenzo[cd]azulen-4-yl)ea
rbam e (10 mg).                          1H-NIVIR (CDC13) ft 1.68-1.76 (1H, m),
2.04-2.14 (1I-I, m), 2.22 (3H, s), 2.30 (31-1, s), 2.53 (2H, t, J = 6.5 Hz),
2.80-2.88 (21-1, m), 3.37-3.43 (1H, m), 3.57 (1H, dd,   = 8.9, 4.0 Hz), 3.70
(21-1, d, S = 3.7 Hz), 3.74 (3H, s), 3.75-3.84 (2H, m), 3.87-3.93 (1H, m),
5.14 (2H, brs), 5.50 (2H, s), 6.62 (1[1, s), 8.19 (1H, s). ESI-MS  468 (M
(Example 145)       1) tert-Butyl
12-[(4-methoxy-3,5-dime,thylpyridin-2-yOmethyl]-8-(2- impend in-1
-ylethyl)-2,7-dihydro-6-thi a-1,2,3,5-tetraazab enzo [cd] azul en-4- yl }
carbamate   209       The tide compound (25 ma, 75%) was obtained as an
oil by synthesis by the same method as in Example 135 using tert-butyl
{8-(2-hydroxyethyl).-2-[(4-
methoxy-3,5-dimethylpyridin-2-ypinethyl]-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzolcdiazulen-4-yl)carbainate of Example 134 (29 mg),
piperidine (29 ul) and tetrahydrofuran (0.5 ml) as a reaction solvent.
ESI-MS m/z: 566 (M+Hy 



2) 2-[(4-Methoxy-3,5-dimethylmidin-2-yOmethyl]-8-(2-piperidin l -ylethyl)-
2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[ed]azulen-4-amine        The title
compound (16.8 mg, 83%) was obtained as an amorphous by synthesis
by the same method as in Example 111 using the above ten-butyl {2-[(4-
methoxy-3,5-dimethylpyridin-2-yl)methy1]-8-(2-piperidin-l-ylethyl)-2,7-dihy
dro-6- thia-1,2,3,5-tetraazabenzo[cd]azulen-4-y1)carbamate (25 mg).
11-1-NMR (CDCI3) 6: 1.40-1.47 (2H, m), 1.56-1.62 (41i, m), 2.21 (3H, s),
2.28 (3H, s), 2.39-2.46 (4H, m), 2.48-2.56 (4H, m), 3.70 (2H, s), 3.74 (3H
s) 5.23 (2E, brs), 5.49 (2H, s), 6.58 (IH, s), 8.19 (1H, s). ESI-MSm/z: 466
(M + H)f (Example 146) 1) tert-Butyl { 8-[2-(3-fluoroazeti di n
-yl)ethyl]-2-[(4-methoxy-3,5 - dim eth
ylpyridin-2-yl)methy1]-2,7-dihydro-6-thia-1,2,3,5-tetraazab enzo {cdlazul
en-4- yllearbamate        The title compound (9 mg, 27%) was obtained as
an oil by synthesis by the same method as in Example 135 using tert-butyl
(8-(2-hydroxyethyl)-2-[(4-
methoxy-3,5-dimethylpyridin-2-yOmethyl]-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-4-yllcarbamate of Example 134 (29 mg),
3-fluomazetidine hydrochloride (23 mg) and
1,8-diazabicyclo[5.4.0]-7-undecene (26 ul) as amines and dehydrated
dimethyl sulfoxide (0.5 ml) as an amination reaction solvent. EST-MS m/z:
556 (MH)      2)
842-(3-Fluoroazetidin-l-ypethy11-2-[(4-methoxy-3,5-dirnethylpyridin-2-
yOmethy11-2,7-dihydro-6-thia-H2,3,5-tetraazabenzo[cd]azulen-4-amine 



The title compound (4.6 mg, 65%) was obtained as an amorphous by
synthesis by the same method as in Example 111 using the above
tert-butyl T842-(3-
fluoroazetidin-l-ypethyl]-2-[(4-methoxy-3,5-dimethylpyridin-2-yemethyl]-2,7
- dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-y1}carbamate (9 mg).
111-NIVIR (CDCI3) 8: 2,22 (3H, s), 2.29 (311, s), 2.37 (2H, t, J = 7.3 Hz),
2.72 (2E1, t, I = 7.3 Hz), 3.09-3.19(211, m), 3.65-3.75 (211, m), 3.68
(21-1, s), 3.74 (311, s), 5.00-5.20 (1H, m), 5.11 (211, s), 5.50 (21-1, s),
6.58 (1H, s), 8.19(111. s). EST-MSnag: 456 (M + H)7  211       1) tert-Butyl
{842-(diethylamino)ethy1-1-2-[(4-methoxy-3,5-dimethylpyriclin2
-yDrnethyl] -2,7-dihydro-6-thia-1,2,3,5-tetrazizabenzo[ediazulen-4-y1}
carbamate           The title compound (14 mg, 44%) was obtained as an oil
by synthesis by the same method as in Example 135 using tert-butyl
{8-(2-hydroxyetlny1)-2-[(4-
methoxy-3,5-dimethylpyridin-2-yemethy11-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-4-yl}carbamate of Example 134 (29 mg);
diethylamine (90 hp and tetrahydrofuran (0.5 ml) as a reaction solvent. 



ESEMS mk: 554 (M+H)e       2)
842-(Diethylamino)etlaylj-2-{(4-methoxy-3,5-dimethylpyridin-2-
yI)nefny11-2,7-dihydro-6-thia-1,22,5-tetraazabenzo[cd]azulen-4-am ne
The title compound (8.9 mg, 77%) was obtained as an amorphous by
synthesis by the same method as in Example 111 using the above
tert-butyl {8-[2-
(diethylamino)ethy1]-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyll-2,7-di
hydro6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-yll earbamate (14 mg).
1H-NMR (CDC13) 8: 1.03 (6H, t, J = 7.2 Hz), 2.22 (3H, s), 228 (3H, s),
2.47 (2H, dd, J = 9.2, 6.2 Hz), 2.56 (4H, q, 3 = 7.2 Hz), 2.68 (2H, dd, J =
92, 6.2 Hz), 3.70 (2H, a), 3.74 (3H, s), 5.15 (2H, s), 5.49 (2H, s), 6.58 (1H,
s), 8.20 (1H, s). EST-MSm{z: 454 (N/l. + EI)1  21? (Example 148)        1)
tort-Butyl (8-(2-azetidin- 1 -ylethyl)-2-[(4-methoxy-2 ,5 -dimethylp yl)m
thyl-}-^ 7- dih ydro-6- thi a-1,12,3 ,5-tetraazab enzo [cd]azulen-4-y1)
carbamate        The title compound (10 mg, 31%) was obtained as an oil
by synthesis by the same method as in Example 135 using tert-butyl
18-(2-hydroxyethy1)-2-[(4-
methoxy-3,5-dimethylpyridin-2-yHmethyl]-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-4-y1}carbamate of Example 134 (29 mg),
azetidine hydrochloride (27 mg) and 1,8-diazabicyclo[5.4.0]-7-undeecne
(39 pi) as nines and dehydrated dimethyl sulfoxide (0.5 ml) as an
amination reaction solvent. 



ESI-MS ink: 538 (M+H)+       2)
8-(2-Azetidin-1-ylethyl)-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)metbyl]-
2,7-dihydro-6-thia-1,2,3,54eimazabenzo[cd]azulen-4-amine        The title
compound (7.7 mg, 75%) was obtained as an amorphous by synthesis by
the same method as in Example 111 using the above tort-butyl 1.8-(2-
azetidin-l-ylethyl)-2-[(4-methoxy-3,5-dimethvlpyridin-2-y1)methyl]-2,7-dihy
dro-6- thia-1,2,3,5-tetraazabenzorcdlazulen-4-y1} carbamate (10 mg).
IH-NMR (CDC13) 5: 2,03-110 (2H, m), 2.22 (3H, s), 2.28 (3H, s), 2.33
(2H, t, J = 7.6 Hz), 2,60 (2H, t, 1 = 7.4 Hz), 3.20 (4H, t, J = 7.0 Hz), 3.68
(2H, s), 3.74 (3H, s), 5.11 (2H, s), 5.49 (2H, s), 6.57 (1H, s). 8.19 (114, s).
213 ESI-MSm/z: 438 (M + 1)1- (Example 149)       2-13.4-Metho
y-3,5-dimethylp yridin-2-yl)m et n y1]-7,9 10,1
1-tetrahydro-2H-Soxa-6-thia-1,2,3 ,5-tetraazadibenzo[cd,h]azulen-4-amine
A mixture composed of 4-di-(tert-butoxyearbonyl)amino-2-(4-methoxy-3,5-
dimethyl-pyridin-2-ylmethyl)-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulene of Example 40 (40 mg), 1,3-dibromopropane
(11 pi), potassium carbonate (19 mg) and dimethyl sulfoxide (0.5 ml) was
stirred at room temperature for 20 hours. Water was added to the reaction
mixture, followed by extraction with ethyl. acetate. The organic layer was
washed with brine. The organic layer was dried over anhydrous sodium
sulfate and filtered. Then, the filtrate was concentrated under reduced
pressure. Dichloromethane (2 ml) and trifiuoroacetic acid (0.5 ml) were
added to the resulting residue, and the mixture was stirred at room
temperature for three hours. The reaction mixture was concentrated under
reduced pressure. A saturated sodium bicarbonate solution was placed
into the resulting residue, followed by extraction with chloroform. The
organic layer was dried over sodium sulfate and filtered. Then, the filtrate
was concentrated under reduced pressure. The resulting residue was
purified by silica gel thin-layer chromatogaphy (chloroform-methanol) to
obtain the title compound (13.3 mg, 46%) as a solid. 



11-1-NMR (CDC13)6.: 1.94 (2H, tt, J = 6,4, 5.0 Hz), 2.23 (3H, s), 2.33
(3H, s),  214 ESI-MSm/z: 411 (M (Example 150)        1) D i-tert-butyl
f91,9-difluoro-2-[(4-methoxy-3,5-dimethyipyridin-2-
yl)methyl]-8-oxo-2,7,8,9-tetrabydro-6-thia-1
,2,3,5-tetraazabenzo[cdlazulen-4- yllimidodicarbonate        60% sodium
hydride (8 mg) was added to a mixture composed of
4-di-Pert-butoxycarbonyllamino-2-(4-methoxy-3,5-dimethy1-pyridin-2-y1m
ethyl)-8-oxo-2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulene of
Example 40 (57 mg) and dehydrated dimethyl formamide (1.5 ml) under
ice-cooling, and the mixture was stirred at 0C for 15 minutes. Then, a
solution of N-fluorobenzenesulfonimide (63 mg) in dehydrated
dimethylformamide (0.5 ml) was added dropwise, and the mixture was
stirred at 0C for 20 minutes. Water was added to the reaction mixture,
followed by extraction with ethyl acetate. Then, the organic layer was
washed with water. The organic layer was dried over sodium sulfate and
filtered. Then, the filtrate was concentrated under reduced pressure. The
title compound as a residue (83 mg) was obtained as an oil. Although the
product contained impurities, it was directly used for the next reaction.
2) 4-Amino-9,9-difluoro-24J4-methoxy-3,5-dimethylpyridin-2-ylh 2,7
,8,9-tetrahydro-6-thi a-1,2,3,5-tetrauzabenzo [cc!] azul en-8-ol  215 H. 



Sodium borohydride (6 mg) was added to a mixture con:Tose(' of the
above di-tert-butyl
{9,9-difluoro-2-[(4-methoxy-3,5-dimethylpyridin-2-yOmethyli-8-oxo2,7,8.9-t
etrahydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-yllimidodicarbonate
(41 mg) and methanol (2 ml) under ice-cooling, and the mixture was
stirred at 0C for 30 minutes. Water was added to the reaction mixture,
followed by extraction with ethyl acetate. The organic layer was washed
with water. The organic' layer was dried over sodium sulfate and filtered.
Then, the filtrate was concentrated under reduced pressure.
Dichloromethane (2 ml) and trifluoroacetic acid (0.5 ml) were added to the
resulting residue, and the mixture was stirred at room temperature for four
hours. The reaction mixture was concentrated under reduced pressure,
and the resulting residue was purified by reversed phase liquid
chromatography to obtain the title compound (8.7 mg, 42% in total from
Example 110) as a solid.            11-1-NMR (CDC13) 6: 2.22 (3H, s), 2.31
(3H, s), 3.47 (21-1, dd, J = 15.9, 7,6 Hz), 3.53 (11-I, d, I = 15.9 Hz), 3.75
(3H, s), 4.59-4.66 (IH, m), 5.34 (2H, brs), 5.57 (2H, s), 8.14 (1H, s).
ES1-MSnnz: 409 (1v1  H)' (Example 151) 1) 1 -(2-Amino-4,6-di
chloropyrimidin-5-yljprop-2- en-1 -01 ci H,NAN- CI
2-Amino-4,6-dichloropyrimidine-5-earbaldehyde (100 g) was suspended in
tetrahydrofuran (4000 ml), and a 1 N solution of vinylmagnesium bromide
in tetrahydrofuran (2200 g) was added dropwisc under ice-cooling. After
completion  216 of the dropwise addition, the mixture was stirred under
ice-cooling for two hours. Water (2000 ml) was added to the reaction
solution, and the solution was made acidic with a 1 N hydrochloric acid
solution (2500 ml), followed by extraction with ethyl acetate. The organic
layer was dried over sodium sulfate and filtered, followed by
concentration. Methanol was added to the resulting residue, followed by
stirring for one hour. The insoluble matter was filtered off, and the filtrate
was concentrated under reduced pressure. The resulting residue was
purified by silica gel column chromatography (ethyl acetate-chloroform) to
obtain the title compound (50 g, 49%) as a solid. ESI-MS tniz: 220 (M+Hr 



2) 2-[(4-Methoxy-3,5-dimethylpyridin-2-yOmethylk2H-6-,2,3,5-
tetraazaacenaphthylen-4-amine        The title compound was synthesized
using the same method as in Example 1- 7), Example 32, Example 35 and
Example 36 for the above 1-(2-amino-4,6-
dichloropyrimidin-5-ypprop-2-en-l-ol. ESI-MS m/z: 341 (M-(H)I.
11-1-NMR (CDCI3) 6: 8.22 (1H, s), 7.06 (1H, d, J = 9.8 Hz), 6.72 (1H, d, I
-= 9.8 Hz), 5.45 (2H, s), 5.15 (2H, brs), 3.74 (3H, s), 2.29 (31I, s), 2.23
(3H, s). (Example 152)       1)
4-Chloro-3-[(2,2-dimethyl-1,3-dioxolan-4-yOmethyl]-1-(4-
methoxybenzy1)-1H-pyrazolo[3,4-djpyrimidin-6-arnine  217        A solution
of triethylamine (29.1 ml) in dichloromethanc; (100 ml) was added to a
mixture composed of
1-(2-amino-4,6-dichloropyrimidin-5-y1)-2-(2,2-dimeth34-
[1,3]dioxolan-4-ypethan-l-one (16 g), (4-methoxybenzy1)-hydrazine
hydrochloride (14.1 g) an.d. ciichloromethane (400 ml) under cooling in an
ice bath over 15 minutes. After stirring under cooling in an ice bath for 1.5
hours; a 0.2 N hydrochloric acid solution (1000 ml) was added to the
reaction mixture, followed by extraction with dichloromethane (400 ml).
The organic layer was washed with brine (500 m1) and dried over
anhydrous magnesium sulfate. After filtration, the filtrate was concentrated
under reduced pressure, The resulting residue was purified by silica gel
column chromatogaphy (ethyl acetate-chloroform) to obtain the title
compound (16.5 g, 78%) as a solid. 



1H-NMR (CDC13) 8: 1.36 (4H, s), 1.43 (3H, s), 3.10 (1H, dd, J = 14.6, 8.2
Hz), 3.43 (1H, dd, J = 14.6, 5.4 Hz), 3.75 (1H, dd, J = 8.3, 6.6 Hz), 3.77
(3H, s), 4.07 (1H, dd, J = 8.3, 5.9 Hz), 4.54-4.61 (1H, m), 5.22 (2H, s),
5.30 (2H, s), 6.82 (2H, d, J = 8.5 Hz), 7.24 (2H, d, 3 = 8.5 Hz).
ESI-MSm/z: 404 (M + H.       2) Di-tert-butyl
{4-ehloro-3-[(2,2-dimethy1-1,3-dioxolan-4-yOmethyl]-1-(4-
methoxybenzy1)-1EI-pyrazolo[3,4-d]pyrimiciin-6-yijimidodicarbonate NN N
N,  218       4-Dimethylaminopyricline (500 mg) and di-tert-butyl
dicarbonate, (53.5 g) were added to a mixture composed of the above
4-chloro-3-[(2,2-dimethyl-1,3-
dioxolan-4-yl)methyl]-1-(4-methoxybenzyl)-1H-pyrazolo[3,4-d]pyrimidin-6-
amine ( 1 6.5 g) and tetrahydrofuran (400 mL), and then the mixture was
stirred at room temperature for 12 hours. The reaction mixture was filtered
and then the -filtrate was concentrated under reduced pressure. The
resulting residue was purified by silica gel column chromatography (ethyl
acetate-hexane) to obtain the title compound (22 g, 89%) as an oil.
11-1-NMR (CDC13) 8: 1.37 (3H, s), 1.40 (3H, s), 1.45 (18H, s), 3.25 (1H,
dd, J = 15.1, 7.1 Hz), 3.52 (1H, dd. 3 = 15.1, 5.0 Hz), 3.73-3.81 (111, m),
3.77 (3H, s), 4.12 (11-1, t, J = 7.1 Hz), 4.58-4.66 (IH, in), 5.46 (1H, d, 3 =
15.1 Hz), 5.51 (1H, d, J =- 15.1 Hz), 6.81 (2H, d, J = 7.8 Hz), 7.28 (2H, d,
J = 7.8 Hz). ESI-MSm/z: 604 (M + H)1-.       3) Di-tert-butyl
(4-chloro-3-(2,3-dihydroxypropy1)- l
44-methoxybenzy1)-1Hpyrazolo[3,4-d]pyrimidin-6-y1)irnidodicarbonate 



The above di-tert-butyl (4-chioro-3-[(2,2-dimethyl-1,3-dioxolan-4-
yOmethyl)-1-(4-methoxybenzyl)-1H-pyrazolo[3,4-dipyrimidin-6-
y1}imidodicarbonate (22 g) was dissolved in methanol (400 ml).
Pyridinium ptoluenesulfonate (10 g) was added and the mixture was
stirred at room temperature for 16 hours. The reaction solution was
concentrated, and water (100 ml) was added to the resulting residue,
followed by extraction with ethyl acetate (500 m1). The orctanic layer was
washed with brine, and then dried over anhydrous sodium  219 sulfate.
After filtration, the filtrate was concentrated under reduced pressure to
obtain the title compound (19.5 g, 95%) as an amorphous. PSI-MS miz:
564 (M)-11)+,        4) Di-tert-butyl (4-chloro-3-(2-hydroxyethyL- I
-(4-methoxybenzy1)-1Hpyrazolo (3,4-d pyrimidin-6-y1) imi odicarbon ate 0
N I)        Sodium periodate (19 g) was added to a mixture composed of the
above ditert-butyl
{4-chloro-3-(2,3-dihydroxypropy1)-1-(4-methoxybenzy1)-1H-pyrazolo[3,4-
d]pyrimidin-6-y1}imidoclicarbonate (10 g), tetrahydrofuran (100 ml),
methanol (100m1) and water (100 ml) under cooling in an ice bath, and
the mixture was stirred at room temperature for one hour. The reaction
mixture was separated with water (600 mL) and ethyl acetate (400 mL).
The organic layer was washed with brine, and then dried over anhydrous
sodium sulfate and filtered. Then, the filtrate was concentrated under
reduced pressure. Methanol (200 mL) was added to the resulting residue.
Sodium borohydride (1000 mg) was added under cooling in an ice bath,
and the mixture was stirred for one hour. Water (400 ml) was added to the
reaction mixture, followed by extraction with ethyl acetate (300 ml) twice.
Then, the organic layers were washed with brine, The organic layers were
dried over anhydrous sodium sulfate and filtered. Then, the filtrate was
concentrated under reduced pressure and the solvent was evaporated to
obtain the title compound (8.5 g, 90%) as an oil. 



ESI-MS miz: 534 (1\4+1-Ir.       5) Di-text-butyl
(2-(4-methoxybenzy1)-7,8-dihydro-2H-6-thia-1,2,3,5-
tetraazaacenaphthylen-4-y1) imidodicarbonate  NN N  L S N N 0 0 0
The above di-ten-butyl 14-chloro-3-(2-hydroxyethyl)-1-(4-methoxybenzy1)-
1H-pyrazolo[3,4-d]pyrimidin-6-yllimidodicarbonate (8.5 g) was dissolved in
dichloromethane" (100 ml), triethylamine (4.5 ml) was added.
Methanesulfonyl chloride (1.9 ml) was added under cooling in an ice bath,
and the mixture was stirred at room temperature for two hours. The
reaction solution was diluted with dichloromethane and ethyl acetate and
washed with water. Then, the organic layer was dried over anhydrous
sodium sulfate and filtered, and then the filtrate was concentrated under
reduced pressure. The resulting residue was dissolved in
N,Ndimethylformamide (100 mL), and sodium bisulfide monohydrate (1.5
2) was added under cooling in an ice bath. Then, the ice bath was
removed and the mixture was stirred for one hour. Potassium carbonate
(3.3 g) was added to the reaction mixture, followed by further stirring for
16 hours. Water (1000 ml) was added to the reaction mixture, followed by
extraction with dichloromethane (500 ml) twice. The organic layer was
washed with brine, and then dried over anhydrous sodium sulfate. After
filtration, the filtrate was concentrated under reduced pressure. The
resulting residue was purified by silica gel column chromatography (ethyl
acetate-hexane) to obtain the title compound (6.0 g, 74%) as an oil.
11-1-NiVIR (CDC13) 8: 1.46 (18H, s), 3.23 (211, t, J = 6.1 Hz), 3.50 (2H t,
6.1 Hz), 3.7'7 (311, s), 5.44 (2H, s), 6.82-6.84(211. m), 7.28-7.31 (21-1,
m). ESI-MSm/z: 514 (M + 6)
7,8-Dihydro-2H-6-fnia-1,2,3,5-tetraazaacenaphthylen 4 amine 



221        Anisole (2.5 ml) and trifluoroacetic acid (30 ml) were added to the
above diten-butyl (2-(4-methoxybenzy1)-7,8-dihydro-2H-6-thia-1,2,3,5-
tetraazaacenaphthylen-4-y1}imiclodicarbonate (6.0 g). The mixture was
stirred at room temperature for 16 hours and then stirred at 55C for six
hours The reaction solution was concentrated under reduced pressure.
Ethyl acetate was added to the resulting residue, followed by stirring. The
precipitated solid was filtered off and washed with ethyl acetate to obtain
the title compound (1.75 g, 78%) as a solid. (DMSO-D6) 3: 3.06 (2H, s),
3.52 (2H, s). ESI-MSmiz: 194 (M       7)
2-(Quinolin-2-yhnethyl)-7,8-dihydro-2H-6-thia-1,2,3,5-
tetraazaaeenaphthylen-4-amine        A mixture composed of the above
7,8-clihydro-2H-6-thia-1,2,3,5- tetraazaacenaphthylen-4-amine (30 mg),
2-(chloromethyl)quinoline hydrochloride (51 mg), potassium carbonate (98
mg) and ciimethylformamicie (1 mL) was stirred at 60C overnight. The
insoluble matter was separated off by filtration, and then the solvent was
evaporated in a nitrogen stream. The residue was purified by reversed
phase liquid chromatography (acetonitrile-fointic acid) to obtain the title
compound (19 mg, 35%) as an amorphous.                          IH-NMR
(CDCI3) 6: 3.15 (2H, t. J = 6.1 Hz), 3.46 (2H, t, J = 6.1 Hz), 5.44 (2H, s),
5.68 (2H, s), 7.17 (1H, d, J = 8.5 Hz), 7.52 (11i, dd, J = 7.6, 7.6 Hz), 7.69-
7.78 (211, m), 8.11-8.07 (2H, m). ESI-MSni/z: 335 (NI -- H.  



212 (Example 153)
2-(lsoquinolin-2-ylmethyl)-7,8-dihydro-2H-6-thia-1,2,3,5-
tetraazaacenaphthylen-4-amine       The title compound (19 mg, 35%) was
obtained as an amorphous by the same method as in Example 152-7)
using 7,8-dihydro-2H-6-thia-1,2,3,5- tetraazaacenaphthylen-4-amine of
Example 152-6) (30 mg) and 2- (chloromethyDisoquinoline hydrochloride
(49 mg).              1H-NMR (CDC13) 8: 3.16 (2H, t, J = 6.1 Hz), 3.47 (2H, t,
J = 6.1 Hz), 5.42 (2H, s), 5.65 (2H, s), 7.45 (1H, s), 7.57 (1H, dd, J = 8.0,
8.0 Hz), 7.66 (1H, dd. J = 8.0, 8.0 Hz), 7.75 (111, d, J = 8.0 Hz). 7.95
(111, 8, J = 8.0 Hz), 9.23 (1H, s). ESI-MSmiz: 335 (M + H. (Example 154)
2-[(3-Bromo-6-ethoxypyrid 2-yHmethy1]-7,8-dihydro-2H-6-thia-1,2,3,5-
tetraazaacenaphthylen-4-amine -'04)=--hBr N-N N 



The title compound (2 mg, 4%) was obtained as an amorphous by the
same method as in Example 152-7) using 7,8-dihydro-2H-6-thia-1,2,3,5-
tetraazaacenaphthylen-4-amine of Example 152-6) (25 mg) and
3-bromo-2- bromomethy1-6-ethoxypyridine hydrobromide (59 mg).  223
IFI-NMR (CDC13) 6: 1.41 (3II, t, 3 - 7.0 Hz), 3.19-3.13 (1H, m), 3.48-3.45
(IH, m), 3,79 (111, q, 3 -= 7.0 Hz), 4.00 (III, brs), 4.38 (211, q, J = 7.0 Hz),
4.67 (2H, s), 6.58 (111, d, 3 = 8.6 Hz), 7.68 (1H, d, = 8.6 Hz). ESI-MStrilz:
407 (M  H. (Example 155)
2-[(5-Methylpyridin-2--y1)methyll-7,8-dihydro-2H-6- a-1,2,3,5-
tetraazaacenaphthylen-4-amine       The title compound (5 mg, 14%) was
obtained as an amorphous by the same method as in Example 152-7)
using 7,8-dihydro-2H-6-thia-1,2,3,5- tetraazaacenaphthylen-4-amine of
Example 152-6) (25 mg) and 2-chloromethyl-5- methylpyridine
hydrochloride (38 mg)      'H-N1VIR (CDC13) 6: 2.38 (311, s), 3.14 (211, t,
J = 6.1 Hz), 3.45 (211, t, J = 6.1 Hz), 5.47 (211, s), 7.00 (111, d, J = 7.8
Hz), 7.44 (11-1, d, 3 = 7.8 Hz), 8.24 (1H, s), 8.41 (111, s). ESI-MSmiz:
299 (M H1' . (Example 156) 



2-[(5-Bromopyridin-.4-yl)methy11-7,8-clihydro-2H-6-thia-1,2,3,5-
tetraazaacenaphthylen-4-amine   224       The title compound (8 mg, 16%)
was obtained as an amorphous by the same method as in Example
152-7) using 7,8-dihydro-2H-6-thia-1,2,3,5-
tetra.azaacenaphthylen-4-amine of Example 152-6)(25 mg) and
2-chloromethy1-5- bromopyridine hydrochloride (38 mg).
1H-NNIR (CDC13) 6: 3.15 (2H, t, j = 6.0 Hz), 3.46 (2H, t, I = 6.0 Hz), 5.20
(214, s), 5.45 (21-1, s), 7.01 (1H, d, J = 8.3 Hz) 7.75 (iH, dd, J = 8.3, 2.2
Hz), 8,63 (1H, d, J = 2.2 Hz). ESI-MSTrilz: 363 (M H)-1. (Example 157)
2-[(5-Bromo-3-methylpyridin,y1) ethy1]-7,8-dihydro-2H-6-thia-1,2,3,5-
tetraazaacenaphthyl en-4-amine Br AVJ'N       The title compound (4 mg,
8%) was obtained as an amorphous by the same method as in Example
152-7) using 7,8-dihydro-2H-6-thia-1,2,3,5-
tetraazaacenaphthylen-4-amine of Example 152-6) (25 mg) and
2-chloromethy1-3- methyl-5-bromopyridine (40 mg). 



111-NMI-2. (CDCI3) 8: 2.38 (3H, s), 3.12 (2H, t,1 = 6.1 Hz), 3.44 (2H, t, 1=
6.1 Hz), 5.23 (2H, s), 5.43 (2H, s), 7.63 (1H, s), 8.45 (1H, s). ESI-MSm1z:
377 (M H). (Example 158)
2-[(3,4-Dimethoxypyridin-2-y1)methy1}-7,8-dihydro-2H-6-thia-1,2,3,5-
tetraazaacertaphthylen-4-amine  225        The title compound (4 mg, 9%)
was obtained as an amorphous by the same method as in Example
152-7) using 7,8-dihydro-2E-6-thia-1,2,3,5-
tctraazaacenaphthylen-4-amine of Example 152-6) (25 mg) and
2-chloromethy1-3,4- dimethoxypyridine hydrochloride (35 mg).
11-1-NMR (CDC13) 3: 3.12 (2E, t, J = 6.1 Hz), 3.43 (2H, t, J = 6.1 Hz),
3.84 (31-1, s), 3.91 (3H, s), 5.51 (2H, s), 6.79 (1H, d, J = 5.4 Hz), 8.03
(1H, s), 8.18 (11-11, d, J = 5.4 Hz). ESI-MSnilz: 345 (M HY. (Example
159)       2-(1,3-Benzoth azol-2-ylmethyl)-7,8-dihyciro-2H-6-thia 'I 1
tetraazaacenaphthylen-4-amine 



The title compound (1$ mg, 34%) was obtained as an amorphous by the
same method as in Example 152-7) using 7,8-dihydro-2H-6-thia-1,2,3,5-
tetraazaacenaphthylen-4-amine of Example 152-6) (25 mg) and 2-
bromomethylbenzothiazole (59 mg).       `H-NIMR (CDC13) 8: 3.18 (2H, t,
J = 6.1 Hz), 3.47 (2H, 1, J = 6.1 Hz), 5.26 (2H, s), 5.78 (2H, s), 7.38-7.37
(1H, m), 7.47-7.45 (1H, m), 7.81 (1H, d, J = 8.0 Hz), 8.03 (1H, d, I = 8.3
Hz). ESI-MSm/z: 341 (M  H).  226 (Example 160)
2-[(3,5-Dimethylpyridin-2-yl)methy1]-7,8-dibydro-2H-6
etraazaacenaphthylen-4-amine        The title compound (5 mg, 12%) was
obtained as an amorphous by the same method as in Example 152-7)
using 7,8-dihydro-2H-6-thia-1,2,3,5- tetraazaacenaphthylen-4-amine of
Example 152-6) (25 mg) and 2-ehloromethy1-3,5- dimethyl-pyridine
hydrochloride (50 mg).    'H-NlvIR (CDC13) 8: 2.26 (3F1, s), 2.34 (3H, s),
3.12 (2H, t, J = 6.1 Hz), 3.42 (2H= 6.1 Hz), 5.15-5.10 (21-I, m), 5.45 (2H,
s), 7.18 OH, s), 8.24 (1H, s), ESI-NISm/z: 313 (M + H)7. 



(Example 161)
2-[4-Chloro-3-(trifluoromethypbenzyI]-7,8-thhydro-2H-6-thia-1,2,3,5-
tetraazaacenaphthylen-4-amine          The title compound (5 mg, 10%)
was obtained as an amorphous by the same method as in Example
152-7) using 7,8-dihydro-2H-6-thia-1,2,3,5-
tetraazaacenaphthylen-4-amine of Example 152-6) (25 mg) and
1-chloro-4- chloromethy1-2-trifluoromethylbenzene (60 mg).  277 1H-NMR
(CDC13) 8: 3.13 (2H, t, J = 6.1 Hz), 3,45 (2F= 6.1 Hz), 5.18 (.), 5.35 (211,
a), 7.46-7.43 (2H, m), 7.68-7.68 (1H, m). ESI-MSmiz: 386 (M +1-11)1.
(Example 162) 



242-M ethy1-5-(triflu oromethyl)b enzyl] -7,8 -dihydro-2H-6-thi a-1,2,3,5-
tetraazaacenaphthylen-4-amine  / N-N SNNH,      The title compound (5
mg, 10%) was obtained as an amorphous by the same method as in
Example 152-7) using 7,8-dihydro-2H-6-thia-1,2,3,5-
tetraazaacenaphthylen-4-amine of Example 152-6) (25 mg) and
2-ehloromethyl-1methy1-4-trifluoromethylbenzene (56 mg).
114-NlvIR (CDC13) 8: 3.14 (2H, t, S = 6.1 Hz), 3.46 (2H, t, J = 6.1 Hz),
5.17 (211, s), 5.36 (2H, s), 7.29 (IH, d, J = 8.0 Hz), 7.38 (1H, s), 7.44 (1H,
d, J = 8.0 Hz). ES1-MSiniz: 366 (M + H)+. (Example 163)
2-(3,4-Diehlorobenzy1)-7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthyl
en4-amine  N  728 



telnazaacenaphthylcri-4-amine of Example 152-6) (25 mg) and
1,2-clichloro-4- chloromethyl-benzene (51 mg).         11-1-NMR (CDCI3) 6:
3.14 (2H, t, J = 6.1 Hz), 3.45 (2H, t, .1= 6.1 Hz), 5.17 (2H, s), 529 (2H, s),
7.15dd, J = 8.2, 2.1 Hz), 7.40-7.38 (2H, m). ESEMSm/z: 352 (M Hr.
(Example 164)
2-[(4-Methoxy-3-methylpyridin-2-yOmethy11-7,8-dihydro-2H-6-thia-1,2,3,5
- tetraazaacenaphthylen-4-amine        The title compound (5 mg, 12%)
was obtained as an amorphous by the same method as in Example
152-7) using 7,8-dihydro-214-6-thia-1,2,3,5-
tetraazaacenaphthylen-4-amine of Example 152-6) (25 mg) and
2-chloromethy1-4- metboxy-3-methyl-pyridine hydrochloride (45 mg).
1H-NAIR (CDC13) 6: 2.23 (3H, s), 3.12 (2H, t, J = 6.1 Hz), 3.43 (2H, t, J =
6.1 Hz), 3.86 (3H, s), 5.46 (2H, s), 6.71 (1H, d, J = 5.6 Hz), 8.30 (111, d, J
= 5.6 Hz). ESEMSm/z: 329 (M H)+. (Example 165)       3-[(4-Am
no-7,8-ciihydro-2H-6-thi 1,2,3,5-tetraazaacenaphthylen-2-
yl)methyl]-l-methylquinolin-2(1H)-one   



729       The title compound (5 mg, 18%) was obtained as an amorphous
by the same method as in Example 152-7) using
7,8-dihydro-2H-6-thia-1,2,3,5- tetraazaacenaphthylen-4-amine of Example
152-6) (15 mg) and 3-chloromethyl-1methyl-1H-quinolin-2-one (33 mg).
(CDC13) 6: 3.18 (2H, t, J = 6.2 Hz), 3.48 (2H, t, S - 6.2 Hz), 3.75 (3H, s),
5.30 (2H, s), 5.40 (2H, s), 7.20 (1H, dd, J = 7.8, 7.8 Hz), 7.32 (1H, s), 7.35
(1H, d, S = 8.7 Hz), 7.48 (1H, dd, J = 7.8, 1.4. Hz), 7.57-7.52 (1H, m).
ESI-MSm/z: 365 (M + (Example 166)
2-(2,3-Dihydro-1,4-benzodioxin-6-ylmethyl)-7,8-dihydro-2H-6-thia-1,2,3,5-
tetraazaace,naphthylen-4-amine        The title compound (5 mg, 19%) was
obtained as an amorphous by the same method as in Example 152-7)
using 7,8-dihydro-2H-6-thia-1,21,3,5- tetraazaacenaphthylen-4-amine of
Example 152-6) (15 mg) and 6-chloromethyl .- dihydro-benzo[1,4]dioxin
(29 mg).              (CDCI3) 8: 3.13 (2H, t, S = 6.0 Hz), 3.43 (2H, t, J = 6.0
Hz), 4.24- 2 (4H, m), 5.22 (21-I, s), 6.82-6.81 (31-1, m). ESI-MSmiz: 342
(M H). (Example 167)
2-(1,3-Benzodioxo1-5-ylmethyl)-7,8-dihydro-211-6- a- 7,3,5-
tetraazaa.eenaphtlaylen-4-amine 



239        The title compound (5 mg, 20%) was obtained as an amorphous
by the same method as in Example 152-7) using
7,8-dihydro-2H-6-thia-1,2,3,5- tetraazaacenaphthylen-4-amine of Example
152-6) (15 mg) and 5- chloromethylbenzo[1,3]dioxole (27 mg).
11-1-NMR (CDC13) 5: 3.13 (2H, t, J = 6.2 Hz), 3.44 (2H, t, J = 6.2 Hz),
5.19 (2H, s), 5.25 (2H, s), 5.92 (2H, s), 6.75 (1H, d, J = 7.8 Hz), 6.84-6.82
(2H, m). ESI-N1Smiz: 328 (M H)+. (Example 168)
6-[(4-Amino-7,8-dihydro-2H-6-thi a-1,2,3,5-tetraazaacenaphthyl en-2-
yl)methy1]-3-methy1-1,3-benzoxazol-2(3H)-one N-N") L'S'''N NH,       The
title compound (5 mg, %) was obtained as an amorphous by the same
method as in Example 152-7) using 7,8-dihydro-2H-6-thia-1,2,3,5-
tetraazaacenaphthylen-4-amine of Example 152-6) (20 mg) and
6-chloromethy1-3- methy1-3H-benzoxazol-2-one (39 mg).
1H-1CM.R (CDC113) 3: 3.13 (2H, L J =- 6.1 Hz.), 3:39 (311, s), 3.46
(2E1,1, J = 6: Hz), 5.36 (21-1, s), 6.94(11-1, d, J = 8.1 Hz), 7.23-7.21 (2H,
m). ESI-MSmiz: 355 (M  H)+. 



231 (Example 169)
2-(1,3-Benzothiazol-6-ylmethyl)-7,8-dihydro-2H-6-thia-1,2,3,5-
tetradzaacenaphthylen-4-amine        The title compound (5 mg, 14%) was
obtained as an amorphous by the same method as in Example 152-7)
using 7,8-dihydro-2H-6-thia-1,2,3,5- tctraazaacenaphthylen-4-aming of
Example 152-6) (20 mg) and 6- chlorometbylbenzot'niazole (39 mg).
H-NMR (CDC13) 8: 3.14 (2H, t, J = 6.1 Hz), 3.47 (2H, t, J = 6.1 Hz), 5.50
(21-1, s), 7.52 (HI, d, J = 8.3 Hz), 7.91 (1H, s), 8.07 (1H, d, J = 8.3 Hz),
9.01 (1H, s). ESI-MSrciz: 341 (M  H). (Example 170)
2-(3-Fluoro-2,4-dimethylbe, 3,12 (2H, t, J = 6.1
Hz)nzy1)-7,8-dihydro-2H-6- thia- 1,2,3 ,5-tetraazaacenaphthyl en
-4-amine  N NH.  



The title compound (10 mg, 29%) was obtained as an amorphous by the
same method as in Example 152-7) using 7,8-dihydro-2H-6-thia-1,2,3,5-
tetraazaaccnaphthylen-4-amine of Example 152-6) (20 mg) and
1-chloromethy1-3- fiuoro-2,4-dimethylbenzene (36 mg).               (CDC13)
8: 2.22 (3H, s), 2.29 (3H, s), 3.44 (2H, t, J = 6.1 Hz), 5.17 (2H, s), 5.30
(2H, s), 6.81 (111, d, J = 7.8 Hz), 6.95 (1H, m).  73? ES1-MSmiz: 330 (M
(Example 171)       2-[(7-B romo-2,3 -dihydro-1,4-benzodioxin-6-yl)m ethyl]
-7,8-dihydro-2H-6- thia-1,2,3 ,5-tetraazaacenaplithylen-4-amine        The
title compound (5 mg, 12%) was obtained as an amorphous by the same
method as in Example 152-7) using 7,8-dihydro-2H-6-thia-1,7,3,5-
tetraazaaeenaphthylen-4-amine of Example 152-6) (20 mg) and
6-bromo-7- chloromethy1-2,3-dihydrobenzo[1,4]dioxin (55 mg).
'1-I-NMR (CDC13) 6: 3.16 (2H, t, J = 6.1 Hz), 3.46 (2H, t, J = 6.1 Hz),
4.20- 4.18 (4H, m), 5.16 (2H, s), 5.35 (2H, s), 6.40 (IH, s), 7.09 (IH, s).
ESI-MSmiz: 420 (M H)+. (Example 172) 



2-(2,3-Dihydro[1,4]dioxino[2,3-c]pyridin-7-ylmethyl)-7,8-dihydro-2H-6-thia1
,2,3,5-tetraazaacenaphthylen-4-amine `' 6 's -Nr-NH2       The title
compound (2 mg, 5.7%) was obtained as an amorphous by the same
method as in Example 152-7) using 7,8-dihydro-2H-6-thia-1,2,3,5-
tetmazaacenaphthylen-4-amine of Example 152-6) (20 mg) and
6-chloromethy1-2.3- dihydro-benzo[1,4]dioxin (39 mg).  233
1H-NMR (CDC13) 8: 3.15 (2H, t, J = 6.1 Hz), 3.45 (2H, t, 3= 6.1 Hz), 4.29-
4.25 (411, m), 5.32 (2H, s), 5.37 (2H, s), 6.61 (1H, s), 8.13 (1H, s).
BSI-MSm/z: 343 (M (Example 173)       2-1 [541,3 -B enzodioxol
-5-y1)-1,3-thiazol-2-ylimethyl }-7,8-dihydro-2H-6- thia-1,2,3
,5-tetraazaacenaphthylen-4-am ne        The title compound (5 mg, 12%)
was obtained as an amorphous by the same method as in Example
152-7) using 7,8-dihydro-2H-6-thia-1,2,3,5-
tetraazaacenaphthylen-4-amine of Example 152-6) (20 mg) and
5-benzo[1,3]dioxol5-y1-2-chloromethylthiazole (53 mg). 



1H-NMR (CDC13) 8: 3.18 (2H J = 6.1 Hz), 3.48 (2H, t, J = 6.1 Hz), 5.70
(2H, s), 5.99 (2H, s), 6.85 (1H, d, J = 8.3 Hz), 7.27 (1H, s), 7.35 (1H, d, I =
1.7 Hz), 7.39 (1H, dd, J = 8.3, 1.7 Hz). ESI-MSmiz: 411 (M H)11.
(Example 174)
2-[(7-Chloro-1,3-benzothiazol-2-yl)methy11-7,8-dihydro-2H-6-thia ,2,3,5-
tetraazdacenaphthylen-4-amine   234       The title compound (2 mg, 10%)
was obtained as an amorphous by the same method as in Exampli. 122-7)
using 7,8-dihyciro-21-1-6-thia-1,2,3,5- tctraazaacenaphthylen-4-amine of
Example 152-6) (10 mg) and 2-bromomethy1-7- chlorobenzothiazole (20
mg).           1H-1\TMR (CDC13) 8: 3.19 (2H, t, S = 6.1 Hz), 3.49 (2H, t, S =
6.1 Hz), 5.24 (21-1, s), 5.77 (2H, s), 7.37 (11-1, d, S = 7.8 Hz), 7.42 (111,
dd, .1= 7.8, 7.8 Hz), 7.93 d, J = 7.8 Hz), ES1-MSmiz: 375 (M  H)*
(Example 175) 2-[(4-Chloro ,5 -dimethylpyl)m ethy11-7,8-dihydro -2
H-6-thia- 



1,2,3,5-tetraazaacenaphthylen 4 amine N-N t4 L.SN*NH,       The title
compound (5.1 mg, 11%) was obtained as an amorphous by the same
method as in Example 152-7) using 7,8-dihydro-2H-6-thia-1,2,3,5-
tetraazaacenaphthy1en-4-arnine of Example 152-6) (25 mg) and
4-chloro-2- ehloromethy1-3,5-dimetbylpyridine (44 mg).
11-1-NMR (CDC13) 8: 2.32 (3H, s), 2.43 (31-1, s), 3.12 (2H, t, J = 6.1 Hz),
3.43 (2H, t, J = 6.1 Hz), 5.20 (2H, brs), 5.49 (2H, s), 8.25 (1H, s).
ESI-MSmiz: 347 (M 14)-. (Example 176)
2-[(4-Ethy1-3,5-dimethylpyridin-2-yHmethyl]-7,8-dihydro-2H-6-thiatetraaza
acenaphthylen-4-amine  23'5 NNr N 



NH,        The title compound (9.1 mg, 21%) was obtained as an
amorphous by the same method as in Example 152-7) using
7,8-dihydro-2H-6-thia-1,2,3,5- tetraazaacenaphthylen-4-amine of Example
152-6) (25 mg) and 2-chloromethy1-4- ethy1-3,5-dimethylpyridine
hydrochloride obtained in Reference Example 1 (51 mg).
IH-NM12. (CDC13) 8: 1.09 (3H, t. J = 7.6 Hz), 2.25 (3H, s), 2.31 (3H, s),
2.65 (21-1, q, J = 7.6 Hz), 3.12 (2H, 1., J = 6.1 Hz), 3.43 (2H, t, J = 6.1
Hz), 5.34s), 5.47 (2H, a), 8.17 (1H, s). ESI-MSrniz: 341 (M  H). (Example
177)       2-[(3,4-Di chloro-5-methylpyridin-2-yl)methyl] 1,2,3
,5-tetraazaacenaphthylen-4-amine ,Cr : 'N NH 



The title compound (8.0 mg, l'7%) was obtained as an amorphous by the
same method as in Example 152-7) using 7,8-dihydro-2H-6-thia-1,2,3,5-
tetraazaacenaphthylen-4-amine of Example 152-6) (25 mg) and
27chloromethy1-3,4- dichloro-5-methylpyridine hydrochloride obtained in
Reference Example 2 (57 mg).               (CDC13) 5: 2.36 (3H, s), 3.14
(2H, t, I = 6.1 Hz), 3.45 (2H, t, I = 6.1 Hz), 5.22 (2H, s), 5.61 (2H, s), 8.25
(1H, s). EST-MStrilz: 367 (M + Hr.  236 (Example 178)       2 - [ (3
-Chloro-4-methoxy-5-rnethylpyri din-2 -yl)m et iy11-7,8- d thydro-21-1-6-
thia-1 ,2,3 ,5-tetraazaac en aphth ylen -4-ami n e        The title compound
(16 mg, 34%) was obtained as an amorphous by the same method as in
Example 152-7) using 7,8-dihydro-2H-6-thia-1,2,3,5-
tetraazaacenaphthylen-4-amine of Example 152-6) (25 mg) and
2-thloromethy1-3- chloro-4-methoxy-5-methylpyridine hydrochloride
obtained in Reference Example 3 (56 mg).       'H-NMR (CDC13) 8: 2.24
(3H, s). 3.14 (2H, t, J = 6.1 Hz), 3.45 (2H, t, J = 6.1 Hz), 3.90 (3H, s), 5.26
(2H, s), 5.58 (2H, s), 8.20 (11-I, s), EST-MSm/z: 363 (M  H)+. (Example
179) 



2-[(5-Chloro-4-methoxy-3-methylpyridin-2-yl)methyl]-7,8-dihydro-2H-6-
thia-1,2,3,5-tetraazaacenaphthylen-4-amine        The title compound (16
rug, 34%) was obtained as an amorphous by the same method as in
Example 152-7) using 7,8-dihydro-2H-6-thia-1,2,3,5-
tetraazaacenaphthylen-4-amine of Example 152-6) (25 mg) and
2-chloromethy1-5- chloro-4-methoxy-3-methylpyridine hydrochloride
obtained in Reference Example 4 (56 mg).  237 IH-NMR (CDC13) 8: 2.33
(3H, s), 3.13 (2H, t, 7= 6.1 Hz), 3.44 (2H,= 6.1 Hz), 3.89 (3H, s), 5.19 (2H,
s), 5.44 (21-1, a), 8.35 (11-I, s). ESI-M.Sm/z: 363 (M + H)+. (Example
180)
4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-7-prop-2-yml -y1-
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carbonitrile tkiH
N 



4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methylk7,8-dihydro-2H-6-
thia-1,2,3,5-tetraazaacenaphthylene-7-carbonitrile of Example 4 (50 mg)
was dissolved in tetrahyclrofuran (5 nil). A 2 N solution of lithium
diisopropylamide in tetrahydrofuran (0.050 ml) was added at -78C, and
the mixture was stirred at the same temperature for 15 minutes. Then,
propargyl bromide (0.015 ml) was added and the mixture was stirred at
the same temperature for three hours. Water was added to the reaction
solution, and then the mixture was heated to room temperature, followed
by extraction with ethyl acetate. The organic layer was dried over
magnesium sulfate and filtered, and the filtrate was concentrated. The
resulting residue was purified by reversed phase liquid chromatography.
The resulting solid was dissolved in a 50% solution of trifluoroacetic acid
in dichloromethane (1 ml), followed by stiffing for one hour. The reaction
solution was concentrated under reduced pressure and azeotropically
distilled with ethanol. The resulting solid was washed with ether to obtain
the title compound (2 mg, 99%) as a solid.               11-1-NMR (CDC13) 8:
2.22 (3H, s), 2.28 (3H, s), 3.34 (1H, dcl, J = 16.6, 8.5 Hz), 3.44 (11-1, dd.
J -= 16.6, 4.6 Hz), 3.74 (3H, s), 3.78 (2H, s), 4.49 (1H, rid, J = 8.5, 4.6
Hz), 5.20 (2H, s), 5.45 (2H, d,3.2 Hz), 8.20 (1H, s).  238 ESI-MS; miz: 406
CM +1-01- (Example 181)        1) Di-tert-butyl
f8-[cyclopropyl(trifluoroacetypamino1-2-[(4-methoxy-3,5-
dimethylpyridin-2-yl)methyl]-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-4-yl}imidodicarbonate N 0 N N 0 FIF0I       A
solution containing trifluoroacetio anhydride (1.55 g) in dichloromethane
(30 ml was added to a mixtur- composed of di-tert-butyl
{8-(cyclopropylamino)-2-
[(4-methoxy-3,5-dimethylpyridin-2-yljmethy1]-2,7,8,9-tetrahydro-6-thia-1,2,
3,5- tetraazabenzo[cd]azulen-4-yllimidodicarbonate of Example 60 (3.0 a)
and dichloromethane (60 ml) under ice-cooling, and the mixture was
stirred under ice-cooling for two hours. The reaction mixture was poured
into ice water, followed by extraction with ethyl acetate. The organic layer
was dried over magnesium sulfate and filtered, and the filtrate was
concentrated. The resulting residue was purified by silica gel column
chromatography (ethyl acetatem-hexane; 1:1, \TN) to obtain the title
compound (2.9 g, 84%) as a colorless solid. 



ESI-MS; mix: 708 (M+H)+       2) Di-tert-butyl
;8-(S)-[cyclopropyl(trifluoroacetyl)amino]-2-[(4-methoxy3,5-ciimethylpyridin
-2-yOmethyl]-2,7,8,9-tetrahydro-6-thia-1,2,3,5- tetraazabenzo[cd]
azulen-4-yllimidodi carbonate       Di-tert-butyl
{8-(R)-[cyclopropyl(trifluoroacetyDamino]-2-[(4-methoxy-a
dimethylpyridin-2-yl)methyl]-2,7,8,9-tetrahydro-6-thia -1,2,3,5-
tetraazabenzo[cd]azulen-4-yl-limidodicarbonate  239 \b\ \o (7---si ___?--,
./".,_._ 7N-N/N-11 ?J ,"/,, s-N9 



Ncl.N --.0 j., --- 0 p ,F0.--0       Di-tt, t-butyl
(S-[cyclopropy4tritluoroacetyl)amino]-2-[(4-methoxy-3 5-
dimethylpyridin-2-yl)methyl]-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzoled]azulen-4-yl}imidodicarbonate (1.0 g) was dissolved in
ethanol (20 ml) and optically resolved by AD column 50 x 500 ram (15%
ethanoUn-hexane 50.0 mlimin). This operation was repeated three times
to obtain di-tert-buty1,1S-(S)-
[cycloprop:,4(trifluoroacetyl)amino]-2-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methy1]-2,7,8,9-tetrahydro-6-thia-1 ,2,3,5-tetra 97abenzo[cd]azulen-4-
yl)imidodicarbonate (RT = 70 rain) (1.3 g, 43%) and di-tert-butyl 18-(R)-
[cyclopropyl(trifluoroacetypamino]-2-[(4-rnethoxy-3,5-dimethylpyridin-2-
yl)methyl]-2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[ed]azulen-4-
yljimidociicarbonate (RI =- 130 min) (1.0 g, 33%).        3)
N8-(S)-Cyclopropy1-2-[(4-methoxy-3,5-dimethylpyridin-2-ypmethyl]-
2,7,8,9-tetrahydro-6-thia-1,2,3,5-tetraazabenzo[ed]azulene-4,8-diamine
Di-tert-butyl (8-(S)-[cyclopropyl(trifluoroacetyino]-2-[(4-methoxy-3,5- d
methylpyridin-2-yl)me,thy11-2,7,8,9-tetrahydro-6-thia-1,2,3,5-
tetraazabenzo[ed]azulen-4-yllimidodicarbonate (400 mg) was dissolved in
hydrochloric acid-methanol (50 m1). The internal atmosphere was
replaced with nitrogen, followed by sealing. The reaction solution was
stin-ed at 65C for two days. The reaction solution was concentrated,
diluted with ethyl acetate (300 ml)  240 and separated with 30 ml of a 0.5
N sodium hydroxide solution underice-cooling. Then, the aqueous layer
was extracted with ethyl acetate (50 ml). The organic layers were
combined, dried over magnesium sulfate and filtered, and then the filtrate
was concentrated under reduced pressure. The resulting residue was
purified by NH silica gel chromatogaphy (chloroform) to obtain the title
compound (150 mg, 65%) as an amorphous.                 LH-NMR (CDCI3)
5: 0.37-0.48 (411, m), 2.22 (4H, s), 2.26 (3H, s), 3.16-3.32 (4H, m),
3,58-3,60(111, bun), 3.73 (3H, s), 5.02 (2H, s), 5.45 (211, s), 8.19 (1I-I, s).



(Example 182)
N.8-(R)-Cyclopropy1-2-[(4-methoxy,--3,5-dimethylpyridm-2-yl)methylli-2,9-
tetrahydro-6-thia-1,2,3,5-tetraazabenzo[ cd]azulene-4.8-cliamine r.4 N-N?
NILLNE12       The title compound (150 mg, 57%) was obtained as an
amorphous by synthesis by the same method as in Example 181 from
di-tert-butyl 8-(R)- [cyclopropyl(tri
fluoroacetyl)amin6j-2-[(4-methoxy-3,5-dim ethylpyridin-2-
yl)methy1]-2,7,8,9-tetrahyclro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-
y1}imidodicarbonate (450 mg).                 11-1-NMR (CDC13) a: 0.35-0.51
(411, m), 2.19 (411, s), 2.27 (3H, s), 3.15-3.32 (411, m), 3.58-3.62 (1H,
m), 3.74 (3H, s), 5.01 (2H, s), 5.45 (211, s), 8.19 (1H, s). (Example 183)
4-Amino-N-eyelohexy1-2-[(4-methoxy-3,5-dimethylpyridin-2-yi)methyli-7,8-
dihydro-214-6-thia-1,2,3,5-tetraazaacenahhthylene-7-carboxamide
The title compound (6 mg, 10%) was obtained as a solid by the same
method as in Example 12 using
4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methy1]-
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of
Example 8 (40 mg) and cyciohexylamine (0.030 ml).           1H-NIVIR
(CDCI3) 8: 1.11-1.17 (2H, m 1.30-1.37 (2H, m), 1.55-1.69 (6H, m), 2.26
(3H, s), 2.29 (3H, s), 3.27 (1H, dd, J = 16.7, 4.3 Hz), 3.60 (1H, &I, 3 =
16.7, 7.7 Hz), 3.69-3.70 (1H, m), 3.80 (3H, s), 4.34 (1 H, dd, J = 7.7, 4.3
Hz), 5.47 (2H, d, I = 3.5 Hz), 6,62 (1H, brs), 8.22 (1H, s). 



ESI-MSiniz: 468 (M  H)*. (Example 184)
4-Amino-N-cyclohexy1-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-Nm
ethy1-7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carboxami
de 2)* S N NH2       The title compound (6 me, 10%) was obtained as a
solid by the same method as in Example 12 using 4-am
no-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of
Example 8 (40 mg) and N-methylcyclohexylamine (0.030 m1).       'H-NMR
(CDC's) 8: 1.07-1.81 (101-1, m), 2.19-2.22 (6H, m), 2.27-2.28 (3H, m),
2.59-2.60 (3H, m), 3.15-3.20 (1H, m), 3.45-3.51 (1H, m), 3.67-3.69 (1H,
m), 3.73 (3H, s), 4.65-4.72 (1H, m), 5.32 (21-1, s), 5.42-5.44 (2I-1, }inn),
8.19 (1H, s).  242 ESI-MStniz: 482 (M + H)[. (Example 185)
N-Ally1-4-amino-N-cyclohexy1-2-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methy1]-7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthy1ene-7-carbo
xatnide 



The title compound (3 mg, 5%) was obtained as a solid by the same
method as in Example 12 using
4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-ypmethyl]-
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of
Example 8 (40 mg) and N-allylcyclohexylamine (0.038 ml).
1H-NrMR. (CDC13) 8: 1.07-2.06 (101-1, m), 2.24 (3H, s), 2.27 (3H, d, .1=
6.8 Hz), 3.11-3.19 (11-1, m), 3.44-3.51 (1H, m), 3.77-3.77 (3H, bsm),
3.90-4,04 (2H, m), 4.41 (1H, bra), 4.53 (111, dd. J= 10.7, 3.9 Hz),
4.74-4.75 (1H, m), 5.08-5.18 (2H, m), 5.28 (2H, s), 5.48-5.49 (21-I, m),
5.80 (1H, brs), 8.25 (1H, s). ESI-MSnilz: 508 (N1 + Hr. (Example 186)
4-Amino-2-[(4-methoxy-3,5-dimethylpyrichn-2-yOmethylkN42-(2-
thienyl)ethyll-7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carb
oxamide   243
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carboxylie acid of
Example 8 (40 mg) and 2-(2-thienyHethimamine (0.024 m1).
(CDC13) 8: 2.22 (3H, s), 2.27 (3H, s), 2.91-2.94 (2H, m), 3.22 (1H, dd, J =
16.7, 4.8 Hz), 3.40 (1H, dd. J = 13.3, 6.2 Hz), 3.52 (1H, dd, J = 13.3, 6.2
Hz), 3.70 (1H, dd, J = 16.7, 6.2 Hz), 3.75 (3H, s), 4.26-4.28 (1H, m), 5.31
(1H, bra), 5.46 (211, d, 3 = 3.4 Hz), 6.62 (1H, d, j = 2.4 Hz), 6,71 (1H,
bra), 6.86 (1H, dd, 3 = 5.1, 3.4 Hz), 7.09 (1H, dd, S = 5.1, 1.2 Hz), 8.20
(1H, s). ESI-MSmiz: 496 (M H1' . 



(Example 187)      4-Amino-N-(1,3-bcnzod
oxo1-5-ylmethyl)-2-[(4-methoxy-3,5-
imethylpyridin-2-yOmethyll-7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaph
thylene7-carboxamide       The title compound (20 mg, 30%) was obtained
as a solid by the same method as in Example 12 using
4-amino-2-{(4-methoxy-3,5-dimethylpyridin-2-yHmethy11-
7,8-dihydro-21-1-6-tinia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid
of Example 8 (50 mg) and 1-(1,3-benzodioxo1-5-yHmethanamine (0.038
m1).                11-1-NMR (DMSO-c15) 8: 2.16 (3H, s), 2.20 (3H, s),
3.10-3.25 (2H, m), 3.70 (3H, s), 4.18-4,20 (2H, m), 4.59 (1H, dd, J = 8.8,
4.4 Hz), 5.31 (2H, s), 5.97 (2H, s), 6.69-6.71 (11-1, m), 6.79 (1H, d, j = 1.7
Hz), 6.82 (1H, d, S = 7.8 Hz), 6.93 (2H, s), 8.07 (1H, s), 8.75 (1H, t, S =
5.8 Hz). ESI-N1Smiz: 520 (M + FI)7.  244 (Example 188)
4-Amino-N-(5-methylfuran-2-ylmethyl)-2-[(4-methoxy-3,5-ciimethylpyridin2
-ypmethyq-7,8-dihydro-2H-6-thia-1,2,3 ,5-tetraazaacenaphthylene-7-
carboxamide        The title compound (20 ma, 32%) was obtained as a
solid by the same method as in Example 12 using
4-amino-24(4-methoxy-3,51-dimethylpyridin-2-yetnethyl]-
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of
Example 8 (50 mg) and 1-(5-methy1-2-furyHmethanamine (29 mg).
'H-NMR (DMSO-d6) 8:2.16 (3H, s), 2.20 (3H, s), 2.21 (3H, s), 3.14-3.22
(2H, m), 3.70 (3H, s), 4.20-4.23 (2H, m), 4.56 (1E1, dd, J = 9.1, 4.4 Hz),
5.30 (21-1, s), 5.97-5.97 (1H, m), 6.09 (1H, d, J = 2.9 Hz), 6.93 (2H, s),
8.07 (1H, s), 8.74 (11-I, t, I = 5.5 Hz) 



ESI-MSm/z: 480 (M + H)+. (Example 189)
4-Amino-N-(2-furylmethyl)-2-[(4-methoxy-3,5-dimethylpyridin-2-
yHmethyl]-7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carbox
amide          The title compound (20 mg, 33%) was obtained as a solid by
the same method as in Example 12 using
4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yHmethyl]- 7 ,8-dihydro
-2H-6-thia-1,2,3 ,5-tetraazaacenaphthylene-7- carboxylic acid of Example
8 (50 mg) and 1-(2-furyl)methanarnine (25 mg).  245 



H-NMR(DMSO-d6) 5:2.16 (3H, s), 2.20 (3H, s), 3.10-3.18 (2H, m), 3.70
(3H, s), 4.27-4.29 (2FI, m), 4.57 (1H, dd, J = 9.1, 4.4 Hz), 5.30 (2H, s),
6.23 (1H, dd,  = 3.2, 0.7 Hz), 6.38 (111, dd. J = 3.2, 2.0 Hz), 6.94 (2H, s),
7.57-7.57 (11-I, in), 8.07 (1H, s), 8.79 (IH, t, J = 5.5 Hz) EST-MSm/z: 466
(M + H)H (Example 190)
4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-N-(2-
ylmethyl)-7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carhox
amide 0- r- s HNs-NVILNR.z      The title compound (20 mg, 32%) was
obtained as a solid by the same method as in Example 12 using
4-amino-2-1(4-methoxy-3,5-dimethylpyridin-2-yHmethyli7,8-dihydro-2H-6-t
hia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of Example 8 (50
mg) and 1-(2-thienyl)methanamine (29 mg)               1H-NMR (DMSO-d6)
5: 2.16 (3H, s), 2.20 (311, s), 3.11-3.18 (211, m), 3.70 (3H, s), 4.44-4.46
(2H, m), 4.57 (IF, dd, J = 8.9, 4.5 Hz), 5.31 (2H, s), 6.94-6.95 (4H, in),
7.38 (111., dd, 3 = 4.7, 1.7 Hz), 8.07s), 8.94 (111, t, J = 5.5 Hz)
ESTIVISm/z: 482 (M +14). 



(Example 191)       4-Amino-2-1(4-methory-3
5-dimothylpyridin-2-yl)methylkN-(1,3-thiazol-2-
y1)-7,8-dihydro-2H-6-thiai-1,2,3,5-tctraazaacenaphthylene-7-earboxamide
The title compound (20 mg, 33%) was obtained as a solid by the same
method as in Example 12 using
4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yOmethylk
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of
Example 8 (50 mg) and 1,3-thiazo1-2-amine (26 mg).                11-I-NMR
(DMSO-d6) 5: 2.19 (3H, s), 2.22 (3H, s), 3.28-3.36 (2H, m), 322 (3H, s).
4.79 (1H, t, J = 5.6 Hz), 5.34 (211, s), 6.97 (2H, s), 7.23 (IH, d, J = 3,4
Hz), 7.48 (111, d, J = 3.4 Hz), 8.10 (1H, s) ESI-MSmIz: 469 (IVI + TI)+,
(Example 192)
4-Amino-N-(4,5-dihydro-1,3-thiazol-2-y1)-2-[(4-methoxy-3,5-
dimethylpyridin-2-yOmethy1]-7.8-dihydro-2H-6-thia-1
,3,5-tetraazaacenaphthylene7-carboxamide    



The title compound (16 mg, 26%) was obtained as a solid by the same
method as in Example 12 using
4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yHmethyl]-
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of
Example 8 (50 mg) and 4,5-dihydro-1,3-thiazol-2-amine (36 mg),
(DMSO-d6) 5: 2.18 (31-1, s), 2.22s), 3.08 (1H, dd, J = 16.8, 9.4 Hz),
3.22-3.27 (3H, m), 3.62 (211, t, J = 8.1 Hz), 3.71 (3H, s), 4.68 (111, dd. J
= 9.4, 4,4 Hz), 5.31 (211, s), 6.90 (2H, s), 8.09(111. s)  247 ESI-MSmiz:
471 (M + (Example 193) 4-.Amino-2-[(4-methoxy-3,5-dimetnylp yridin
-yDrnethyl]-N-1,3,4- th
diazol-2-y1-7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carbo
xamicie       The title compound (25 mg, 41%) was obtained as a solid by
the same method as in Example 12 using
4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yOmethyll7,8-dihydro-2EI-6-t
hia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of Example 8 (50
mg) and 1,3,4-thiadiazol-2-amine (26 mg,).          11-1-NMR (D.MSO-d6)
8: 2.18 (3H, s), 2.22 (3H, s), 3.28-3.31 (2H, m), 3.72 (3H, s), 4.81 (1H, t,J
= 5.6 Hz), 5.34 (2H, s), 6.99 (21-1, s), 8.10 (1H, s), 9.16 (1H, s)
ESI-MSm/z: 470 (I.A + (Example 194) 



4-Amino-2-[(4-methoxy-3 ,5-dimethylp yrid in-2-yOmethyl] -N-( 5-meth
yl-1,3-
thiazol-2-y1)-7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carb
oxamide        The title compound (20 mg, 32%) was obtained as a solid by
the same method as in Example 12 using
4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yOmethyl]7,8-dihydro-21-1-6
-thia-1.,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of Example 8 (50
mg) and 5-methyl-1,3-thiazol-2-amine (30 mg).  248                 11-1-NMR
(DM8046) 6: 2.18 (3M, s), 2.22 (311, s), 2.33 (31-1, s), 3.24 (2H, dd, J =
16.8, 7.0 Hz), 3.72 (31-1, s), 4.76 (1H, dd, j = 7.0, 4.7 Hz), 5.33 (21-1, s),
6.99 (2H, s), 7.15 (11-1, s), 8.10 (1111, s) ES1-MSm/z: 483 (N1 + H.
(Example 195)
4-Amino-N-1,3-benzothiazol-2-y1-2-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methyl]-7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-earbox
amide C- \ y) 



N-N.. gy.N,N HNrJNNN2      The title compound (20 mg, 33%) was
obtained as a solid by the same method as in Example 12 using
4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yHmethy1]-
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-earboxylie acid of
Example 8 (50 mg) and benzothiazol-2-amine (24 mg).
111-NMR (DMSO-d6) 6: 2.19 (3H, s), 2.23 (3H, s), 3.35-3.38 (2H, m),
3.72 (3H, s), 4.84 (1H, t, J = 5.5 Hz), 5.35 (2H, s), 6.96 (2H, s), 7.30 (1H, t,
J- 7.6 Hz), 7.43 t, J = 7.6 Hz), 7.75 (1H, d, J = 7.6 Hz), 7.94 (1H, d, J = 7.6
Hz), 8.10 (1H, s), 8.28 (1M, s). ESI-MSrniz: 519 (M + (Example 196)
4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yHmethyrj-N-pyridin-2-y1-
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carboxamide
249        The title title compound (15 mg, 25%) was obtained as a solid by
the same method as in Example 12 using
4-amino-2-[(4-methoxy-3,5-eimethylpyridin-2-yOmerhyrj7,8-dihydro-2H-6-i
hia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of Example 8 (50
mg) and 3-aminopyridine (24 mg). 



1H-NNIR (CDC13) 8: 2.21 (3H, s), 2.27 (3H, s), 3.35 (1H, de, .1= 16.7, 4.4
Hz), 3.69-3.73 (4H, m), 4.45-4.48 (1H, m), 5.45 (414, s), 7.05 (IH, dd, 3 =
7.4, 4.9 Hz), 7.68 (1H, 1,3 = 8.0 Hz), 8.11 (1H, d, 3 = 8.0 Hz), 8.16 (1H, s),
8.28 (IH, d, J = 3.9 Hz), 9.23 (1H, s). ESI-IVISiniz: 463 (M H (Example
197)
4-Amino-2-[(4-methoxy-3,5-dirrethylpyridin-2-yOmethyll-N-phenyl-7,8-
dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphtlaylene-7-carboxamide
The title compound (15 mg, 25%) was obtained as a solid by the same
method as in Example 12 using
4-amino-2-[(4-methoxy-3,5-dimethylpyriciin-2-yHmethyl] 7,8-d
ydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid
olExample 8 (50 mg) and aniline (0.025 m1).              1E-1?11,VIR
(CDC13) 8: 2.23 (3H, s), 2.28 (3H, s), 3.35 (1H, dd, 3 = 16.7, 4.2 Hz), 3.62
(1H, dd, J = 16.7, 8.8 Hz), 3.76 (3H, s), 4.58 (1H, dd, J = 8.8 4.2 Hz), 5.43
(2H,  250 d, J = 4.2 Hz), 7.12 (1H, t, J = 7.4 Hz), 7.32 (HT, t, J = 7.4 Hz),
7.53-7.55 (2H, m), 8.12 (1H, s) ESI-MSrniz: 462 (M + (Example 198) 



4-Amino-N-isoxazol-3-y1-2-[(4-methoxy-3,5-dimethylpyriciin-2-yHmethyl]-
7,8-dihydro-2H-6-thia-1,5-tettuazaacenaphthylene-7-carboxamide 0-
The title compound (10 mg, 17%) was obtained as a solid by the same
method as in Example 12 using
4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yHmethyl]-
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaaecnanhthylenti-7-carboxylic acid of
Example 8 (50 mg) and 1,2-oxazol-3-amine (0.019 ml),       'H-NMR
(CDC13) 8: 2.21 (3H, s), 2.28 (3H, s), 3.34 (1H, dd, J = 16.2, 4.6 Hz),
3.74-3.78 (4H, m), 4.47 (1H, t, = 5.4 Hz), 5.27 (2H, s), 5.45 (2H, d, J = 4.6
Hz), 6.99 (1H, s), 8.17 (1H, s), 8.27(11-1, d, I = 1.7 Hz), 9.60 (1H, s)
ESI-MSm/z: 453 (M (Example 199)
4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yOmethy1]-N-pyrid'n-3-y1-
7,8-dihydro-2H-6-thia-1,2,3,5-ietraazaacenaphthylene-7-earboxamide 0- \
N -  



251       The title compound (10 mg, 17%) was obtained as a solid by the
same method as in Example 12 using
4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyll7,8-di'nydro-2H-6-t
hia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of Example 8 (50
mEi) and 3-aminopyridine (24 MO.               (CDC13) 8: 2.24 (3H, s), 2.28
(3H, s), 3.37-3.38 (1H, m), 3.53 (1H, dd. J = 16.5, 8.9 Hz), 3.77 (3H, s),
4.62 (1H, dd. 3 = 8.9, 4.2 Hz), 5.44 (2H, s), 7.29- 7.32 (1H, m), 8.12 (1H,
s), 8.24 (1H, d, J = 8.3 Hz), 8.29 (1H, d, J = 4.9 Hz), 8.56 s). ESI-MSmi
463 (M H)+. (Example 200)
4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yHmethyll-N-pyridin-4-y1-
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carboxamide N')
N 5 N NH       The title compound (15 ma, 25%) was obtained as a solid
by the same method as in Example 12 using
4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methy1]-
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of
Example 8 (50 mg) and 4-aminopyridine (24 mg).                11-1-NMR
(CDC13) 8: 2.24 (3H, s), 2.29 (3H, d, J = 5.6 Hz), 3.34 (1H, dcl, J -- 16.7,
4.2 Hz), 3.53 (11-1, dd. J = 16.7, 8.8 Hz), 3.77 (3H, s), 4.59 (1H, dd, I =
8.8, 4.2 Hz), 5.44 (2H, d, J = 4.2 Hz), 7.56 (2H, dd, I = 4.9, 1.5 Hz), 8,12
(11-1, s), 8.43 (2H, dd, S = 4.9, 1.5 Hz). 



ESI-MSm/z: 463 (M + H).  252 (Example 201)
4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-N-(5- meth yl
xazol-3 -y1)-7,8-dihydro-2 H-6-thia-1 3,5-tetraazaacenaphthylene-7-
carboxa.mide        The title compound (8 mg, 13%) was obtained as a
solid by the same method as in Example 12 using
4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yOmethyl]-
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of
Example 8 (50 mg) and 5-methyl-1,2-oxazol-3-amine (25 mg).
(CDC13) 8: 2.38-2.41 (9H, m), 3.13 (2H, q, .1= 7.1 Hz), 4.01 (311, s), 4.70
(1H, s), 5.63 (2H, s), 6.61 (1H, s), 8.48 (1H, s). ESI-MStniz: 467 (M + H)+.
(Example 202) Ethyl 2-[( { 4- amino -2 -[(4-metho x y-3 ,5-ciimethylpyri
din-2-yl)methyl] -7,8- 



d ihydro-2H,5-tetraazaacenaphthy1 en-7-yllcarbonyl)amino11-4-methy1-
1,3-thiazole-5-carboxylate        The title compound (20 mg, 32%) was
obtained as a solid by the same method as in Example 12 using
4-amino-2-1(4-methoxy-3,5-dimethylpyridin-2-yl)methylk
7,8-dihydro-2H-6-thia-1 ,2.3,5-tetraazaacenaphthylene-7-carboxylic acid
of Example 8 (50 mg) and 2-amino-4-methylthiazole-5-carboxylic acid
ethyl ester (48 mg).  253       '1-1-NMR (CDC13) En 1.33 (3H, t, S = 7,1
Hz), 2.28 (311, s), 2.29 (3H, s), 2.62 (3H, s), 3.38 (1H, dd,1 = 16.7, 4.4
Hz), 3.59 (1H, dd, I -4- 16.7, 7.4 Hz), 3.82 (3H, s), 4.29 (2H, q, J - 7.1 Hz),
4.65 (1H. dd, S -= 7.4, 4.4 Hz), 5.50 (2H, d, J = 8,1 Hz), 8.25 (1H, s).
ESHMSmiz: 555 (M + (Example 203)       Ethyl 24(
t4-amino-2-1(4-methoxy-3,5-dimethylpyridin-2-yOmethyll-7,8-
dihydro-2H-6-thia-1 ,2,3 ,5-tetraazaacenaphth ylen-7-yll
carbonyl)amino]-1,3-thiazole5-carboxylate        The title compound (20
mg, 29%) was obtained as a solid by the same method as in Example 12
using 4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yllmethyl]-
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of'
Example 



(50 mg) and 2-aminothiazole-5-carboxylic acid ethyl ester (45 mg).
'H-NMR (CDC13) 8: 1.39 (3H, t, J = 7.1 Hz), 2.25 (3H, s), 2.27 (3H, s),
3.36- 3.41 (1H, m), 3.55 (1H, dd, .1= 16.8, 7.5 Hz), 3.77 (3H, s), 4.39 (2H,
q, J = 7.5 Hz), 4.63 (1H, cid, S = 7.5, 4.4 Hz), 5.45 (2H, s), 7.82 (1H, s),
8.16 (1H, s). ESI-MSmk: 541 GM + HY. (Example 204)
N-(5-Acety1-4-methy1-1,3-thiazol-2-y1)-4-amino-2-1(4-methoxy-2,5
dimethylpyridin-2-yOmethy111-7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacen
ap thylene7-carboxamide  254        The title compound (20 mg, 30%) was
obtained as a solid by the same method as in ExampL, 12 using
4-amino-2-[(4-methoxy-3,5-ciimethylpyridin-2-yOrnethy1]-
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of
Example 8 (50 mg) and 1-(2-amino-4-methylthiazol-5-yDethanone (40
mg).                  1H-NMR (CDC13) 8: 2.30 (6H, s), 2.49 (3H, s), 2.64 (3H,
s), 3.37-3.40 (1H, m), 3.53 (1H, dd, J = 16.7, 7.4 Hz), 3.85 (3H, s), 4.68
(1H, dd, J = 7.4, 4.4 Hz), 5.51 (2H, d,1 = 8.6 Hz), 8.26 (1H, s).
ESI-MSmiz: 525 (1V1+ (Example 205) 



Ethyl 2-[( {4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yOmethyll -7,8-
dihydro-2H-6-thia-1,2,3,5-tetrazzaacenaphthylen-7-y1}
carbonypamino1-1,3-thiazol4-y11acetate        The title compound (20 mg,
28%) was obtained as a solid by the same method as in Example 12
using 4-amino-2-1(4-methoxy-3,5-dimethylpyridin-2-yl)methylk
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of
Example 8 (50 mg) and (2-aminothiazol-4-yl)acetic acid ethyl ester (48
mg).               (CDCI3) 5: 1.27 (3H, t, J = 7.1 Hz), 2.30 (3H, s), 2.3 (3H, s),
3.37 (1K. dd, J - 16.7, 4.5 Hz), 3.55 (11-1, dd, J = 16.7, 7.7 Hz), 3.69 (2H,
s), 3.88 (3H, s),  255 4.18 (211, g, 3 = 7.2 Hz), 4.67 (1H, dd = 7.7, 4.5 Hz),
5.54 (211, d, J = 6.6 Hz), 6.82 (1H, s), 8.32 (1H, s). EST-MSmiz: 555 (M +
H). (Example 206)
4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-N-(5-nitro-1,3-
thiazol-2-y1)-7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaaecnaphthylene-7-carb
oxamide   



The title compound (20 mg; 30%) was obtained as a solid by the same
method as in Exam*. 12 using 4-amino-2-[(4-methoxy-3,5-dimethylp
din-2-y.:1)methy1]-
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-earboxylic acid of
Exampl 8 (50 mg) and 5-nitrothiazol-2-amine (38 mg).       HNMR
(CDC13) 8: 2.27 (3H, s), 2.28 (3H, s), 3.37 (1H, dd., .1= 16.7, 4.5 Hz),
3.52 (IH, dd, J = 16.7, 7.1 Hz), 3.81 (3H, s), 4.68 (1H, dd, J = 7.1, 4.5 Hz),
5.47 (2H, s), 8.17 (1H, s), 8.32 (IH, s). EST-M.Stn/z: 514 OM + H)7.
(Example 207)
4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-N44-(2-
morpholin-4-y1-2-oxoethyl)-1,3-thiazol-2-y1]-7,8-dihydro-2H-6-thia-1,2,3,5
- tetraazaacenaphthylene-7-carboxamide  256        The title compound (30
mg, 39%) was obtained as a solid by the same method as in Example 12
using
4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyli7,8-dihydro-2H-6-t
hia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of Example 8 (50
mg) and 2-(2-amino-thiazol-4-y1)-1-morpholin-4-yl-ethanone (59 mg).
'H-NMR (CDC13) 8: 2.24 (3H, s), 2.27 (3H, s), 3.38-3.39 (1H, m),
3.56-3.62 (9H, m), 3,77 (3H, s), 4.65 (1H, dd, J = 7.8, 4.4 Hz), 5.43 (2H, d,
J = 2.0 Hz), 6.77 (1H, s), 8.13s). 



ES1-MSm/z: 596 (M  Hf. (Example 208)       4-Amino-2-[(4-methoxy-3
,5-dimethylpyridin-2-y-1)me,thyl] -N -;5-(morpholin4-ylm
ethyl)-1,3-thiazol-2-y1]-7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthyl
ene- 7 -carboxamide        The title compound (20 mg, 27%) was obtained
as a solid by the same method as In Example 12 using
4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-ypincthyll7,8-dihydro-2H-6-th
ia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of Example 8 (50 mg)
and 5-(morpholin-4-y1)-1,3-thiazol-2-amine (52 mg).  257         -NMR
(CDC113) a: 2.24 (3H, s), 2.28 (3H, s), 2.48 (41-1, s), 3.38 (1H, d, j =- 3.9
Hz), 3.53 (1.11, dd, S = 16.5, 7.7 Hz), 3.70 (4H, t, S = 4.5 Hz), 3.77 (3H,
s), 4.6$ (1H, dd, J = 7.7, 4.5 Hz), 5.44 (2H, d, 5- 2.7 Hz), 7.22 (11-I, s),
8.14 (11-i, s). EST-MSm/z: 568 (M -H H)+. (Example 209) 



4-Amino-N-0-carbamoy1-4-methy1-2-thieny1)-2-[(4-methoxy-3,5-
dimethylpyridin-2-y1)methy11-7,8-dihydro-2H-6-thia-1,2,3,5-tetradzaacen
aphthylene7-carboxamide        The title compound (10 mg, 15%) was
obtained, as a solid by the same method as in Example 12 using
4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]7,8-dihydro-21-1-6-
thia-1,2,3,5-tetraazaacenaphthylene-7-carboxylie acid of' Example 8 (50
mg) and 2-amino-4-methyl-thiophene-3-earboxamide (40 mg).
(CDC13) a: 2.23 (3H, s), 2.25 (3H, s), 2.44 (3H, s), 3.35-3.40 (1H, m), 367
(11-1, dd, J = 16.6, 6.3 Hz), 3.77 (3H, s), 4.67 (1H, dd, J = 6,3, 4.6 Hz),
5.42 (2H d, J = 3.4 Hz), 6.53 (1H, d, J = 1.2 Hz), 7.49 (2H, s), 8.14 (1H,
brs). ESI-NISmiz: 525 (M + H)7. (Example 210)
4-Amino-2-1(4-methoxy-3,5-dimethylpyridin-2-yHmethyli-N-11-i-pyrazol-5-
7,8-dihydro-2H-6-thia-1,2,3 ,5-tetraaz aacen aphth ylen e-7-carb ox amide
258 O- N 7=L_ 



N-N) rbite'S 11NH,       The title compound (8 nice; 14%) was obtained as
a solid by the same method as in Example 12 using
4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-y1)methyl],
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of
Example 8 (50 mg) and 5-aminopyrazole (22 mg).                 1H-NMR
(CDC13) 6: 2.24 (3H, s), 2.25 (3H, s), 3.40-3.45 (2H, m), 3.76 (3H, s),
5.44 (2H, s), 5.55 (1H, t, J = 5.4 Hz), 5.98 (1H, d, J = 3.2 Hz), 7.93 (1H, d,
J = 2.9 Hz), 8.16 (1H, s). ESI-MSm/z: 452 (M  H)t. (Example 211)
4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-N-{5-[(4- methylp
perazin-l-yl)methyll-1,3-thiazol-2-y1}-7,8-dihydro-2H-6-thia-1,2,3,...)-
tetraazaacenaphthylene-7-carboxamide o-       The title compound (20 mg,
28%) was obtained as a solid by the same method as in Example 12
using 4-amino-2-[(4-methoxy-3,5-ditnethylpyridin-2-yl)methyl]-
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaphthylene-7-carboxylic acid of
Example (50 mg) and
54(4-methyl-piperazin-l-yl)methyl)-1,3-thiazol-2-amine (55 mg).
11-1-NMR (CDC13) 5: 2.25 (4H, brs), 2.28 (61-1, s), 2.48 (8H, brs), 3.37
(1H, de, I - 16.8, 4.4 Hz), 3.54 (1H, dd, J = 16.8, 8.1 Hz), 3.66 (21-1, s),
3.77 (3H, s), 4.65 (1H, J - E.1, 4.4 Hz), 5.44 (2H, d, 1 = 2.9 Hz), 7.22 (1E,
s), 8.15 (1H, s). 



259 ES1-MSrniz: 581 (Mt F (Example 212)       4-Amino-N-[5-(h
ydroxymeth y1)-1 ,3-thiazol-2-yl]-2-1:(4-methoxy-3,5-
dimethylpyridin-2-yOmethyll-7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenap
hthylene7-carboxamide          The title compound (15 mg, 23%) was
obtained as a solid by the same method as in Example 12 using
4-amino-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-
7,8-dihydro-2H-6-thia-1,2,3,5-tetraazaacenaplithylene-7-carboxylic acid of
Example 8 (50 mg) and (2-amino-1,3-thiazol-5-y1)-methanol (34 mg).
(DMSO-d6) 6: 2.18 (3H, s), 2.21 (3H, s), 3.27-3.29 (2H, m), 3.72 (31-1, s),
4.57 (2H, d, .1= 5.1 Hz), 4.78-4,79 (1H, tri), 5.34 (2H, s), 5.38 (1H, t,1 =
5.6 6.98 (2H, s), 7.31 (1H, s), 8.10 (1H, s). ES{-MSm/z: 499 (M H-  H. 



(Example 213)       1)
4-[Bis(tert-butoxycarbonyl)amino]-2-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methyl]-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-8-y1
trifluoromethanesulfonate   260
4-[Bis(tert-butoxycarbonyl)amino]-24(4-methoxy-3,5-dimethylpyridin-2-
yl)methylj-2,9-dihydro-6-thia-1,2,3,5-tetraazabenzo[ediazulen-8-one (300
mg) was dissolved in dehydrated diChloromethane (5 ml) under cooling in
an ice bath, followed by addition of triethylamine (146 ti.1) Then,
tritluoromethanesulfonic anhydride (106 ul) was added and the mixture
was stirred at 0C for three hours. A saturated ammonium chloride solution
was added to the reaction solution, followed by extraction with ethyl
acetate. The organic layer was sequentially washed with water and brine
and dried over sodium sulfate. The solvent was evaporated, and the
resulting residue was purified by silica gel column chromatography
(hexane-ethyl acetate) to obtain the title compound as a solid (255 mg,
69%). ES1-MS miz: 703 (M+H)-.       2) Ethyl
4-{bis(tert-butoxycarbonyl)amino]-2-[(4-methoxy-3,5-
dimethylpyridin-2-yl)methy1]-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]a
zulene8-carboxylate
s(tert-butoxycarbonyparnino]-2-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methy11-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzoiled)azulen-8-y1
trifluoromethanesulfonate (25 mg) was dissolved in ethanol (2 ml).
Triethylamine (6 ttl) and bis(triphenylphosphine)palladium (II) dichloride
(2.5 mg) were added at room temperature, and the mixture was stirred in
a carbon monoxide atmosphere at 40C for three hours. The reaction
solution was concentrated, and the resulting residue was purified by silica
gel column chromatography (hexane-ethyl acetate) to obtain the title
compound as an oil (14 mg, 62%).  261 



'H-NMR (CDCI3) 3: 1.35 (3H, t, J = 7.19 Hz), 1.44 (18H, s), 2.22 (3H, s),
2.30 (3H, s), 3.75 (3H, s), 4.18 (2H, s), 4.31 (2I-1, q, J = 7.15 Hz), 5.73
(2I-1 s), 8.02 (IH, s), 8.15 (1H, s). ESI-MSratz: 627 (M + 3)
4-[(tert-Butoxycarbonyl)amino]-2-[(4-methoxy-3,5-dimethylpyrid
yHmethy11-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-8-carboxyl
ic acid        Ethyl
4-[bis(tert-butoxyearbonyHamino]-2-[(4-methoxy-3,5-dimethylpyridin2-y1)
methy11-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo{cdJazulene-8-carboxyl
ate (0.92 g) was dissolved in methanol (10 ml) under cooling in an ice
bath. A 1 N sodium hydroxide solution (10 ml) was added, and the mixture
was stirred for 16 hours while gradually returning to room temperature.
The reaction solution was neutralized with a 0.5 N hydrochloric acid
solution, and then the solvent was concentrated. The resulting residue
was diluted with chloroform and washed with a 10% citric acid solution,
and the organic layer was dried over sodium sulfate. The solvent was
evaporated, and the resulting residue was recrystallized from hexane and
ethyl acetate to obtain the title compound as a solid (0.68 g, 91%).
1H-NMR. (CD30D) 8: 1.54 (9H, s), 2.25 (3H, s), 2.32 (3H, s), 3.81 (3H, s),
4.18 (21-1, s), 5.78 (21-1, s), 7.81 (1H, s), 8.07 (1H, s). ES1-MSiniz: 499
(M H.       4)
4-Amino-24(4-methoxy-3,5-dimethylpyridin-2-yHmethyll-2,7-dihydro-6-
thia-1,2,3,5-tetraazabenzoicdJazulen-8-carboxylic acid  Ncj'N H2 



The title compound was obtained as a solid (15 mg, 63%)-by synthesis by
the same method as in Example 2 using
4-[(tert-butoxycarbonyliamino]-2-1(4-methoxy3,5-dimethylpyridin-2-yl)meth
yll-2,7-dihydro-6-thia-1,2,3,5- tetraazabenzo[cdlazu1en-8-carboxy1ic acid
(30 mg).              1H-NMR (DM30-D6) 8: 2.17 (31-1, s), 2,26 (3H, s), 3.73
(3E s), 4.09 (2H, s), 5.50 (2H, s), 7.05 (2H, brs), 7.61 OE s), 8.05 (1H, s).
ESI-MSm/z: 399 (M (Example 214)       1) tert-Butyl
f8-(hydroxymethyl)-2-[(4-methoxy-3,5-dimethylpyrid -2-
yHmethy1]-2,7-dihydro-6-thia-1,2,3,5-tetraazab enzo
Fccljazulen-4-yllcarbamate
4-atert-ButoxycarbonyllaminciF2-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methyl]-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-S-carboxvlic
ac50 mg) was dissolved in tetrahydrofuran (1 ml) under cooling in an ice
bath. NMethylmorpholine (13 al) and ethyl chloroformate (12 p.1) were
added, followed by stirring for two hours. Subsequently, sodium
borohydride (12 mg) and methanol (1 ml) were added to the reaction
solution, and the mixture was stirred for three hours whiln 0-radually
returning to room temperature. A 10% citric acid solution was added to the
reaction solution, followed by extraction with ethyl acetate. The resulting
organic layer was sequentially washed with a saturated sodium
bicarbonate  263 solution and brine and dried over anhydrous sodium
sulfate. The solvent was evaporated, and the resulting residue was
purified by silica gel column ciiromatogaphy (chloroform-methanol) to
obtain the title compound as an oil (35 mg, 72%).               11-1-NMR
(CDCI3) 8: 1,53 (9H, s), 2.22 (3H, s), 2.31 (3H, s), 3.74 (3H, s), 3.75 (2H,
s), 4.32-4.35 (2H, m), 5.64 (2H, s), 6.85 (1H, t, J = 1.38 Hz), 7.43 (1H, s),
8.17 (11I, s) 



ESI-MSmiz: 485 (M + Ht.       2)
(4-Amino-2-[(4-methoxy-3,5-dimethylpyridiri-2.-yl)methy1]-2,7-dihydro-6-
thin ,2,3,5-tetraazabenzo[ed]azulen-8-yllmethanol          The title
compound was obtained as a solid (15 mg, 54%) by synthesis by the
same method as in Example 2 using tert-butyl
(8-(hydroxymethyl)-21(4-methoxy3,5-dimethylpyridin-2-y1)methyl]-2,7-dihy
dro-6-thia-1,2,3,5- tetraazabenzoiedjazulen-4-y1}carbamate (35 mg).
`11-NMR (CDC13) 6:2.22 (3H, s), 2.27 (3H, s), 3.71 (2H, s), 3.74 (3FI, s),
4.31 (2H, d, J = 1.38 Hz), 5.19 (2H, brs), 5.51 (2H, s), 6.78-6.79 (1H, m),
8.19 (1H, s). ESI-MSmiz: 385 (M + H)t (Example 215)       1) ten-Butyl
{8-[butyt(methyl)carbamoyl]-24(4-metboxy-3,5-
dimethylpyridin-2-yl)methyli-2,7-dihydro-6-thia-1,2,3,5-tetraaza
erizo[cdiazulem4- y1}carbamate         The title compound was obtained as
a solid (54 mg, 95%) by synthesis by the same method as in Example 9
using
4-[(teit-butoxycarbonyl)amino]-2-{(4-methoxy3,5-dimethylpyridin-2-yOmeth
yl]-2,7-dihydro-6-thia-1,2,3,5- tetranzabenzo[cd]azulen-8-earboxylic acid
(50 ma) and n-incthyl-n-butylamine (23 u.1). 



ESI-MS ink: 568 (M+H)       2)
4-Amino-N-buty1-24(4-methoxy-3,5-dimethylpyridin-2-yOmethyl]-Nmethyl-
2,7-dihydro-6-thia-1,2,3,5-ietraazabenzo[cd]azulene-8-carboxamide
The title compound was obtained as a solid (22 mg, 50%) by synthesis by
the same method as in Example? using ten-butyl
-(8-[butyl(methyl)carbamoy]1-2-[(4- meth ox y-3,5-dimethylpyri
din-2-yl)melny1]-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-4-yllcarbamate (54 mg).                11-1-NWIR
(CDC13) 8: 0.89-0.96 (3H, m), 1.26-1.36(211, m), 1.54-1.61 (2H, m), 2.23
(311, s), 2,30 (3H, s), 3.06 (3H, brs), 3.47 (2H, t, J = 7.57 Hz), 3.75 (311,
s), 3.94 (211, s), 5.19 (2H, s), 5.54 (2H, s), 6,89(11-1, s), 8.19 (11-I, s).
ESI-MSm/z: 468 (M  H)+.  265 (Example 216)       1) tert-Butyl
5,2-[(4-methoxy-3,5-dimethylpyridin-2-ylhnethy11,-8-
[methyl(phcnyl)carbamoy11-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cdja
zulen-4- yl}carbamate N-Ni C.}:crrYN 



h A ,       The title compound was obtained as a solid (63 mu, 59%) by
synthesis by the same method as in Example 9 using
4-[(tert-butoxycarbonyl)amino]-2-[(4-methoxy3,5-dimethylpyridin-2-yl)meth
y1]-2,7-dihydro-6-thia-1,2,3,5- tetraazabenzo[cd]azulen-8-carboxylic acid
(50 mg) and N-methylaniline (21 up.                      11-1-NMR (CDC13) 8:
1.51 (9H; 8), 2.21 (3H, s), 2.28 (3H, s), 3,41 (3H, s), 3.74 (3H, s), 3.79
(2H, s), 5.59 (2H, s), 7.03 (1H, s), 7.16-7.24 (3H, m), 7.32-7.39 (3H, m),
8.15 (1H, s). ESI-MStniz: 588 (M + H)-       2)
4-Amino-2-[(4-rnethoxy-3,5-dimethylpyridin-2-y1)methyl]-N-methyl-Nphen
y1-2,7-dihyciro-6-thia-1,2,3,5-tetraazabenzo [ed] azulene-S-carboxamide
,N-rhhi Orihcr jr-C-"'N       The title compound was obtained as a solid (23
mg, 44%) by synthesis by the same method as in Example 2 using
ten-butyl
{211(4-methoxy-3,5-climethylpyridin2-y1)methylj-8-1_methyl(phenyl)carba
moy1]-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzolcdlazulen-4-y1)carbamate (63 mg).  266
1H-NMR (CDC13) 8: 2.23 (3H, s), 2.25 (3H, s), 3.41 (3H, s), 3.75 (3H, s),
3.77 (2H, s), 5.15 (2H, brs), 5.48 (2H, s), 6.97 (1H, s), 7.16-7.24 (3H, m)
7.34 (2H, t, I =- 7.79 Hz), 8.19 (1H, s). EST-MSrn/z: 488 (M + H)+. 



(Example 217)       1) tert-Butyl
{8-(dimethylcarbamoy1)-2-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methyl]-2,7-dihydro-6-thia-1,2,3,5-tetraazabenz*djazulen-4-yliicarbamat
e       The title compound was obtained as a solid (53 mg, quant.) by
synthesis by the same method as in. Example 9 using
44(tert-butoxycarbonypamino]-2-[(4- methox y-3,5-dimethylp
yridin-2-yl)methy1]-2,7-dihydro-6-thi a-1,2,3,5-
tetraazabenzoliedjazulen-S-carboxylic acid (50 mg) and dimethylamine
hydrochloride (16 mg).         1H-NMR (CDC13) 8: 1.53 (91-1, s), 2.22
(311, s), 2.34 (311, s), 3.10 (6H, brs), 3.75 (311, s), 3.97 (21-1, s), 5.67
(2H, s), 6.97s), 7.46 (1H, s), 8.17 (1H, s). ESI-MSrniz: 526 (M + H) .       2)
4-Amino-2-[(4-methoxy-3,5-dimethylpyridin-2-y1)methyl]-N,N-dimethyl2,7-
dihydro-6-thia-1,2,3,5-tetraazahenzo[ed]azulene-8-carboxamide ? ricA'N
267 m ethoxy-3,5-dimethylpyridin-2-yHmethyl] -2,7-dihydro-6-thi a-1,2,3,5-
tetraazabenzo[cdiazulen-4-y1 if carbamate (53 mg). 



1H-NMR (CDC13) 8:2.23 (3H, s), 2.31 (3H, s), 3.10 (611, brs), 3.75 (3H,
s), 3.95 (2H, s), 5.19 (2H, s), 5.54 (2H, s), 6.92 (1H, s), 8.19 (1H, s).
ESI-MSmiz: 426 (M +1-If . (Example 218)     1) tert-Butyl 18-[(3,3-di
uoropyrrolidin-l-yl)carbony1]-2-[(4-metnoxy-3,5-
methylpyridin-2-y1)methy1]-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]
azui en -4- carbamate        The e compound was obtained as a solid (60
nig, quant.) by synthesis by the same method as in Example 9 using
4-[(tert-butoxycarbonyBaminol-2-[(4-
methoxy-3,5-dimethylpyridin-2-yOmethyl]-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-S-carboxylic acid (50 mg) and
3,3-difluoropyrrolidine hydrochloride (29 mg).       'H-MAR (CDC13) 8:
1.54-1.57 (9H, m), 2.23 (3H, s), 7.35 (3H, s), 2.37-2,44 (2H, m), 3.76 (3H,
s), 3.87 (2H, t, J = 6.88 Hz), 3.94 (2H, t, J = 12.61 Hz), 4.02 (2H, s), 5.67
(2H, s), 7.10 (1H, s), 7.46 (1H, s), 8.18 (IH, s). ESI-NiSmiz: 588 (M + H11.
2) 8-[(3,3-Difiuoropyrrolidin-1-yl)carbony11-2-[(4-methoxy-3,5-
dimethylpyridin-2-yl)methylij-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzolcdia
z-ulen-4- amine  268  



The title compound was obtained as a solid (23 mg, 46%) by synthesis by
the same method as in Example 2 using tert-butyl
{8-[(3,3-difluoropyrrolidin-1-
yl)carbony11-2-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-2,7-dihydro-6
-thia- 1 ,2,3 ,5-tetraazab enzo [ad] azul en-4-y1) earbamate (60 mg).
(DMSO-D6) 6: 2.17 (3H, s), 2.25 (3H, s), 2.38-2.47 (211, m), 3.31- 3.34
(2H, m), 3.72 (4H, s), 378-388(211, m), 3.81 (2H, s), 5.47 (213, s), 7.01
(1H, s), 7.03 (2H, brs), 8.06 (1H, s). BSI-MSmiz: 488 (M H)t (Example
219)       1) tert-Butyl
{8-(butylcarbamoyB-2-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methyl]-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-y1{carbar
nate        The title compound was obtained as a solid (53 mg, 95%) by
synthesis by the same method as in Example 9 using
4-[(tert-butoxyoarbonyl)amino]-2-[(4-methoxy3,5-dimethylpyridin-2-yl)meth
yl]-2,7-dihydro-6-thia-1,2,3,5- tetraazabenzo[cd]azulen-8-carboxylie acid
(50 mg) and n-butylamine (20 RI).                  1H-NMR (CDC13) 6: 0.95
(3H, t, J = 7.34 Hz), 1.35-1,44 (3H, m), 1.50-1.56 (17H, m), 2.22 (3H, s),
2.33 (3H, s), 3.37 (3H, dd. J = 12.61, 7.11 Hz), 3.75 (311, s), 4.14 (21-1,
s), 5.67 (211, s), 5.96 (2H, bra), 7.29 (1H, s), 7.45 (1H, a), 8.18 (11i, s).
ESEMSm/z: 554 (M +11)+.  269 



2) 4-Amino-N-butyl-2[(4-methoxy-3,5-dimethylpyridih-2-yOmethy111-2,7-
dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulene-8-carboxamide        The
title compound was obtained as a solid (27 mg, 62%) by synthesis by the
same method as in Example 2 using tert-butyl
{8-(butylcarbamoy1)-2-[(4-methoxy3,5-dimethylpyridin-2-yl)methyll-2,7-dih
ydro-6-thia-1,2,3,5- tetraazabenzo[cd]azulen-4-y1)carbamate (53 mg).
11-I-NMR (DMSO-D6) 6: 0.88 (3H, t, J = 7.34 Hz), 1.25-1.34 (2H, m),
1.42- 1.49 (2H, m), 2.17 (3H, s), 2.24 (3H, s), 3.17 (2H, q" I = 6.42 Hz) 2
(3H, s), 4.06 (2H, s), 5.47 (2H, s), 7.02 (2H, his), 7.39 (1H, s), 8.07 (1H,
s), 8.40 (1H, t, I = 5.50 Hz). EST-IVISm/z: 454 (Ivt + HY. (Example 220) 1)
tert-Butyl { 8-(am Imocarbony1)-2-[(4-methoxy-3,5-dimethylpyrid
?,,Bmethyl)-2,7-dihydro-6-thia-1,2,3,5-tetradzabenzo[cd]azulen-4-ypearba
mate jt- N-r4) \/1"-Ys'N 6-`       The title compound was obtained as a solid
(56 mg, 97%) by synthesis by the same method as in Example 9 using
4-[(tert-butoxyearbonyl)amino-j-2-[(4-methoxy3,5-dimethyipyridin-2-y1)me,
thyl]-2,7-dihydro-6-thia-1,2,3,5- tetraa.zabenzo[cd]azulen-8-c;arboxylic
acid (50 mg) and aniline (18 6.1). 



270               [H-NIVIR (CDC 13) 8: 1.57 (911, s), 2.23 (3H, s), 2.34 (3H,
s), 3.76 (3H, s), 4.19 (211, s), 5.69 (21i, s), 7.16 (111, t, 3 = 7.34 Hz), 7.36
(2H, t. J = 7.79 Hz), 7.49 (1H, a), 7.56 (211, d, .1= 7.79 Hz), 7.78 (1H, s),
8.18 (1H. a). ESI-MStn/z: 574 (M + H.       2)
4-Amino-7-[(4-methoxy-3,5-dimethylpyridin-2-yl)methyll-N-phenyl-2,7-
dihydro-6-thia-1,2,3,5-tetraazabenzo[cci]azulene-8-carboxamide       The
title compound was obtained as a solid (25 mg, 54%) by synthesis by the
same method as in Example 2 using tert-butyl
18-(anilinoearbony1)-2-[(4-methoxy3,5-dimethylpyridin-2-yOmethyl]-2,7-di
bydro-6-thia-1,2,3,5- tetraazabenzoicdlazulen-4-ylicarbamate (56 mg).
11-1-NIYIR (DMSO-D5) 8: 2.18 (3H, a), 2.26 (3H, a), 3.73 (3H, s), 4.15
(2H, s), 5.51 (2H, a), 7.06-7.11 (3H, m), 7.33 (2H, t, J = 7.79 Hz), 7.61
(111, a), 7.71 (2H, d, = 7.79 Hz), 8.08 (111, s), 10.24 (114, s). ESI-MSmiz:
474 (M + Hy, (Example 221)       1) teri-Butyl (8-
([2-(dimethyiamino)-2-oxoethyl]carbamo
11-2-[(4-methoxy3,5-dimethylpyridin-2-yl)methylk2,7-dihydro-6-thia-1,2,3,
5- tetraazabenzo[ediazulen-4-yl)earbamate  



271       The title compound was obtained as a solid (22 mg, 38%) by
synthesis by the  same method as in Example 9 using
4-[(tert-butoxyearbonyl)aminoll-2[(4-methoxy3,5-dimethylpyridin-2-y1)met
hyl]-2,7-dihydro-6-thia-1,2,3,5- tetraazabenzocccilazulen-8-carnoxylic acid
(50 0) and glycinedimethylainide acetate (81 mg). (CDC13) 8: 1.53 (91-1,
s), 2.23 (3H, s), 2.33 (3H, s), 3.01 (6H, s), 3.76 (311" s), 4.12-4.14 (4H,
m), 5.68 (21-1, s), 7.19 (1H, s), 7.49(11-1. s), 8.19 s).  



ESI-MSm/z: 583 (M + 2)
4-Amino-N-[2-(dimethylan-lino)-2-oxoethyl]-2-[(4-methoxy-3,5- dim
ethylpyri din-2-yl)methylydro-6-thi a-1,2,3,5-tetraazab enzo [cd]azul en e-
8-carboxamide        The title compound was obtained as a solid (10 mg,
60%) by synthesis by the same method as in Example 2 using tert-butyl
(8-{[2-(dimethylamino)-2- oxoethyl]carbamoyl} -2- [(4-methoxy-3
,5-dimethylpyridin-2-y1)methy1]-2,7-
dihydro6-thia-1,2,3,5-tetraazabenzo[cd]azulen-4-yl)carbamate (20 mg).
(DMSO-D5) 6: 2.17 (3H, s), 2.25 (3H, s), 2.83 (3H, s), 2.99(31-1, s), 3.29
(2H, s), 4.01 (2H, d, J = 5.96 Hz), 4,08 (2H, s), 5.49 (3H, s), 7.01 (2H,
brs), 7.48 (11-I, s), 8.07 (1.H, s), 8.55 (1H, t, J = 5.96 Hz). ESI-MSnilz: 483
(M + H) (Examnie 222)       1) Di-tert-butyl
{24(4-methoxy-3,5-dimethylpyridin-2-yl)methyl]-8-
pyrimidiri-5-y1-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[ed]azulen-4-
y1}imidodicarbonate  '1)",7r) 



/ rtN e, Nrs
4-[Bis(tert-butoxycarbonyl)amino]-2-[(4-methox)i-3,5-dimethylpyridin-2-
yOmethy11-2,7-dihydro-6-thia-1,2,3,5-tetraazabenzo[cd]azulen-8-yl
trifluoromethanesulfonate (50 mg) was dissolved in 1,4-dioxane (4 m1).
Pyrimidine-5-boronie acid (13 mg), a 2 N sodium carbonate solution (2 ml)
and his(triphenylphosphine)pallad um (II) dichloride (5 mg) were added
and the mixture was stirred at 40C for two hours. Water was placed into
the reaction solution, followed by extraction with ethyl acetate. The
resulting organic layer was sequentially washed with water and brine and
dried over anhydrous sodium sulfate. The solvent was evaporated, and
the resulting residue was purified by silica gel column chromatography
(chloroform-methanol) to obtain the title compound as an oil (45 mg).
1H-NMR (CDC's) 8: 1.45 (9H, s), 1.56 (9H, s), 2.22 (3H, s), 2.32 (3H, s),
3.75 (3H, s), 4.21 (211, s), 5.73 (2H, s), 7.26 (1H, s), 8.15 (1H, s), 8.90
(2H, s), 9.21 (IH, s). ESI-IVISmiz: 633 (M H.       2) 2-[(4-Metho x
y-3,5-dimethylp yri di n-2 -yOm ethyl] -8-p yrimid.n-5-y1-2,7-
dihydro-6-thia-1,2,3,5-tetraazab enzo [cd] az ul en-4-amine \ N-N/ 14'2*N
111 



273 dimethylpyridin-2-yOmethyb-S-pyrimidin-5-y1-2,7-dihydro-6-thi
a-1,2,3,5- tetraazabenzo[cd]azulen-4-yllimidodicarbonate (45 mg).
11-1-1NMR (DMSO-D6) 6: 2.18 (3H, s), 2.25 (3H, s), 3.73 (3E, s), 4.32
(2H, s), 5.48 (2E, s), 7.01 (211, brs), 7.28 (1H, s), 8.08 (1H, s), 9.11 (2H,
s), 9.14(111. s). ESI-IvlSrniz: 433 (M + Hy*, (Example 223)        1)
Di-tert-butyl
124(4-methox.y-3,5-dimethylpyridin-2-yl)methyl]-8-pyridin3-y1-2,7-dihydro
-6-thia-1,2,3,5-tetradzaberizo[cd]azulen-2-yllimidodicarbonate  N-N" -'k N
0Op       The title compound was obtained as a solid (48 mg, pliant.) by
synthesis by the same method as in Example 222 using
44bis(tert-butoxycarbonyl)amino]-2-[(4-
mothoxy-3,5-dimethylpyridin-2-yl)methy1]-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo[cd]anden-8-yltritluoromethanesulfonate (50 mg) and
pyridine-3- boronic acid neopentyl glycol ester (21 mg). 



1H-NIVIR (CDC13) 6: 1.45 (1811, s), 2.22 (3E, s), 2.31 (3H, s), 3.75 (3H,
s), 4.21 (2H, a), 5.72 (2H, s), 7.21 (111, s), 7.65-7.81 (2H, m), 8.16 (1H,
a), 8.60 (1H, dd, J = 4.58, 1.38 Hz), 8.79 (111, d, J = 1.83 Hz).       2)
24(4-Methoxy-3,5-dimethyipy-ridin-2-yHrnettly1]-8-pyridin-3-yl- ,
dihydro-6-thia-1,2,3,5-tetmazabenzo[cdjazulen-4-amine   274       The title
compound was obtained as a solid (12 mg, 36%) by synthesis by the
same method as in Example 2 using di-tert-butyl {24(4-methoxy-3"5-
dimethylpyridin-2-yHmethyl]-8-pyridin-3-y1-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo1cdiazulen-4-yHirniciodicarbonate (49 mg).
11-1-N-MR (DIVISO-D6) a: 2.18 (3H, s), 2.25 (3H, s), 3.73 (3H, s), 4.29
(2H, s), 5.47 (21-11, s), 6.98 (2H, brs), 7.13 (11-1, s), 7.43 (1H, dd, J =
8.02, 4.81 Hz), 8.04-8.08 (2H, m), 8.54 (111, dd. J = 4.81, 1.60 Hz), 8.86
(1H, d, J = 2.29-Hz). ESI-MSmiz: 432 (M + (Example 224)         1)
Di-ten-butyl
{2-[(4-methoxy-3,5-dimethylpyridin-2-yOmethyl]-8-phenyl2,7-dihydro-6-thi
a-1,2,3,5-tetraazabenzoFcd]azulen-4-y1}imidodicarbonate        The title
compound was obtained as a solid (32 mg, 71%) by synthesis by the
same method as in Example 222 using
44bis(terl-butoxycarbonyl)aminol-2-[(4-
methoxy-3,5-dimethylpyridin-2-yHmethyl]-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo[cd]azulen-8-y1 trifluoromethanesulfonaie (50 mg) and
phenylboron c acid (13 mg).               1H-NMR (CDC13) a: 1.45 (18H, s),
2.22 (3H, s), 2.30 (3H, s), 3.7- 4.22 (2H, s), 5.71 (211, s), 7.17 (1H, s),
7.35-7.52 (511, m), 8.17 (1H, s). EST-MSmiz: 631 (M + H)11. 



2) 2-[(4-Meenoxy-3,5-dimethylpyridin-2-y1)methyl]-8-phenyl-2,7-dihydro-6-
thia-1,2,3,5-tetraazabenzo[cd]azulen-4-amine         The title compound
was obtained as a solid (12 mg, 55%) by synthesis by the same method
as in Example 2 using di-ten-butyl f2-[(4-methoxy-3,5-
dimethylpyridin-2-yl)methyl)-8-pheny1-2,7-dihydro-6-thia-1,2,3,5-
tetraazabenzo[ed]azulen-4-ypimidodicarbonate (32 mg).
11-1-NMR (DMSO-D6) 8: 2.18 (3H, s), 2.25 (3H, s), 3.73 (3H, s), 4.26
(2H, s), 5,46 (2H, s), 6.96 (2H, hrs), 7.00 (1H, s), 7.34-7.37 (1H, m),
7.40-7.44 (2H, m), 7.62- 7.65 (2H, m), 8.08 (1H, s). ESI-NISm/z: 431 (M
H). (Reference Example 1) 1) 4-Ethyl-2,3,5-trimethylpyridine 1-oxide 6
A mixture composed of 4-bromo-2,3,5-trimethylpyridine, l -oxide (5.76 g),
tctrahydrofuran (60 mL), a 15% solution of triethylaluminum in toluene (40
mL) and tetralcis(triphenylphosphine)palladium (0) (1.54 g) was heated
under reflux for six hours. After leaving to cool to room temperature,
toluene (60 mL), methanol (12 mL) and subsequently a saturated
ammonium chloride solution (18 mL) were added, and the mixture was
heated under reflux for one hour. After leaving to cool to room
temperature, the insoluble matter was separated off by filtration, and the
filtrate was dried over anhydrous magnesium sulfate. The solvent was
evaporated under reduced pressure, and the resulting residue was
purified by silica gel column  276 



chromatography (chloroform-methanol) to obtain the title compound (3.84
a, 87%) as an oil.              1H-NMR (CDC13) 3: 1.10 (3H, t, J = 7.6 Hz),
2.22 (3H, s) 2.27 (3H, s), 2.52 (3H, s), 2.62 (2H, q, J = 7.6 Hz), 8.01 (1H,
s). ESI-IVISmiz: 166 (M 2) (4-Ethyl-3,5-dimethylpyfid -1-2-yl)methyl
acetate 8 A mixture composed of the above 4-ethyl-2,3,5-trimethylpyridine
(3.84 g) and acetic anhydride (50 mL) was heated under reflux for 30
minutes. After leaving to cool to room temperature, the reaction solution
was concentrated under reduced pressure. The residue was dissolved in
chloroform and then washed with a saturated sodium bicarbonate
solution. The organic layer was dried over anhydrous magnesium sulfate,
and then the solvent was evaporated under reduced pressure. The
resulting residue was purified by silica gel column chromatography (ethyl
acetate-hexane) to obtain the title compound (3.64 g, 76%) as an oil.
kHNMR (CDCI3) 6: 1.12 (3H, t, S = 7.6 Hz), 2.12 (3H, s), 2.29 (3H, s),
2.29 (3H, a), 2.68 (21-1., q, J = 7.6 Hz), 5.22 (2H, s), 8.21 (111, s).
ESI-MSmlz: 208 (M + 2-Chloromethy1-4-ethyl-3,5-dimethy Tidine
hydrochloride  



A mixture composed of the above (4-ethy1-3,5-di ethylpyridin-2-yHmethyl
acetate (415 ma), methanol (5 mL) and potassium carbonate (553 mg)
was stirred at 50C for 30 minutes After leaving to cool to room
temperature, the reaction solution was concentrated under reduced
pressure. The residue was dissolved in  277 chloroform and then washed
with water. The organic layer was dried over anhydrous magnesium
sulfate, and then the solvent was evaporated under reduced pressure.
The resulting residue was dissolved in chlorofolu . Thionyl chloride (1 rnL)
was added under ice-cooling, and the mixture was stirred at room
temperature for two hours. The solvent was evaporated under reduced
pressure, and the residue: was washed with toluene by decantation to
obtain the title compound (299 mg, 68%) as a solid.       'H-NMR (CDC13)
8: 1.23 (3H, t, J = 7.7 Hz) 50 (3H, s) 55 (3H, s), 2.90 (2H, q, -= 7.7 Hz),
5.16 (2H, s), 8.34 (IH, s). EST-MSmiz: 184 (M (Reference Example 2) 1) 3
-Chloro-2,5 - methylpyridine 1-oxide cF 6
3-Chloro-2,5-dimethylpyridine (1.10 g) was dissolved in dichloromethane
(30 mla). m-Chloroperbenzoic acid (1.61 g) was added with stirring under
ice-cooling, and the mixture was stirred at room temperature overnight.
The reaction solution was washed with I N sodium hydroxide, and the
organic layer dried over anhydrous magnesium sulfate, The solvent was
evaporated under reduced pressure to obtain the title compound (1,21 g,
99%) as a solid. 11-1-NMR (CDC13) 6: 2.27 (3H, s), 2.59 (3H, s), 7.13
(1H, s), 8.07 (1H, s). ESI-MSmiz: 158 (M + H) 



2) 3-Chloro-2,5-dirnethyl-4-nitropyridinc 1-oxide   278       The above
3-chloro-2,5-dimethylpyridine 1-oxide (1.20 g) was dissolved in
concentrated sulfuric acid (6 mL), and a mixture of fuming nitric acid (9.5
mL) and fuming sulfuric acid (5.5 mL) was added dropwise over 25
minutes. After stirring in that state for 30 minutes, the mixture was stirred
at 90C for two hours. The reaction solution was left to cool, and then
introduced into ice water and. neutralized with ammonium carbonate with
stirring at room temperature. The insoluble matter was separated off by
filtration, followed by extraction with chloroform. The organic layer was
dried over anhydrous magnesium sulfate. The solvent was evaporated
under reduced pressure, and the residue was purified by silica gel column
chromatography (chloroform-methanol) to obtain the title compound (1.11
g, 72%) as a solid. (CDC13) a: 2.29 (311, s), 2.6 3H, s), 8.13 (1E1, s).
ESI-MSm/z: 203 (M H)+. 3) 3,4-Dichloro-2,5-dimethylpyridine 1-oxide
The above 3-chloro-2,5-dimethy1-4-nitropyridine 1-oxide (405 mg) was
dissolved in dichloromethane (5 inL), and phosphorus oxyehloride (915
ftL) was added with stirring under ice-cooling. After stirring at room
temperature oveinigh the reaction solution was introduced into ice water
and neutralized with 5 N sodium hydroxide and a saturated sodium
bicarbonate solution with stirring under ice-cooling. The mixture was
extracted with chloroform, and the organic layer was dried over anhydrous
magnesium sulfate. The solvent was evaporated under reduced pressure
to obtain the title compound (387 mg, quant.) as a solid. 1H-NMR
(CDC13) 3:2.34 (3H, s), 2.66 (3H, s), 8,12 (11-1, s). 



ESI-MSmiz: 192 (M H)+. 4) (3,4-Dichioro-5-methylpyridin-2-yl)methyl
acetate  279        The tide compound (156 mg, 33%) was obtained as an
oil by the same method as in Reference Example 1-2) using the above
3,4-dichloro-2,5- dimethylpyridine 1-oxide (384 mg). 11-1-NMR (CDC13)
6: 2.16 (3H, s), 2.40 (3 I, s), 5.32 (2H, s), 8.33 (1H, s). ESI-MSmiz: 234
OM + 5) 2-Chloromethyi-3,4-dichloro-5-methyipyridine hydrochloride
The title compound (141 mg, 89%) was obtained as a solid by the same
method as in Reference Example 1-3) using the above (3,4-dichloro-5-
methylpyridin-2-yt)methyl acetate (150 mg).   1H-NMR (CDCI3) 8:2.60
(3H, s), 5.13 (2H, s), 8.56 (1H, s). ESI-MSmh: 210 (M H) . (Refer:11c.,
Example 3) 



1) 3-Chloro-4-methoxy-2,5-dimethylp >mainoxide
3-Chloro-2,5-dimet'ny1-4-nitropyridine 1-oxide obtained in Reference
Example 2-2) (700 mg) was added to a 0.59 M solution of sodium
methoxidc in methanol, and the mixture was stirred in an argon
atmosphere at room temperature for 18 hours. The reaction solution was
concentrated and a saturated ammonium chloride solution was added,
followed by extraction with chloroform. The organic  280 layer was dried
over anhydrous mapesiurn sulfate, and then the solvent was evaporated
under reduced pressure to obtain the title compound (625 mu, 96%) as a
solid. '1-1-NMR (CDC13) 6: 2.24 (3E, s), 2.62 (3E, s), 3.87 (3H, s), 8.07
(11-1, s). ES1-MStniz: 188 (M 2) (3-Chloro-4-methoxy-5-
ethyciin-2-yl)methyl acetate        The title compound (460 mg, 61%) was
obtained as an oil by the same method as in Reference Example 1-2)
using the above 3-chloro-4-methox dimethylpyridine 1-oxide (620 mg).
1H-NMR (CDC13) 6: 2.16 (3H, s), 2.29 (3E, s), 3.92 (3H, s), 5.30 (2E, s),
8.29 (1s). ESI-MSmiz: 230 (M + H)+. 



3) 2-Chloromethy1-3-chloro-4-methoxy-5-methylpyridine hydrochloride
Ha       The title compound (118 mg, 79%) was obtained as a solid by the
same method as in Reference Example 1-3) using the above (3-chloro 4
methoxy-5- methylpyridin-2-yHmethyl acetate (450 mg). 114-NMR
(CDC13) 6: 2.45 (3H, s), 4.29 (3H, s), 5.15 (2H, s), 8.43 (1E, s).
ES1-MSm/z: 206 (M + H)+. (Reference Example 4) 1)
5-Chloro-2,3-dimethylpyridine 1-oxide  281  The title compound (1.92 g,
quant.) was obtained as a solid by the same method as in Reference
Example 2-1) using 5-ehloro-2,3-dimethylpyridine (1.72 g). 11-1-NMR
(CDC13) 5: 2.34 (3H, s), 2.46 (3H, s), 7.08 (1H, a), 8.20 (1H, s).
EST-MSiniz: 158 (M H)4. 



2) 5-Chloro-2,3-dimethy1-4-nitropyridine 1-oxide NO2 CI 6       The title
compound (1.94 g, 79%) was obtained as a solid by the same method as
in Reference Example 2-2) using the above 5-chloro-2,3-dimethylpyridine
1-oxide (1.90 g). 'H-NMR (CDC)) 6: 2.33 (3H, s), 2.51 (3H, s), 8.29 (1H,
s). ESI-MSmIz: 203 (M + 3) 5-Chloro-4-methoxy-2,3-dimethylpyridine
1-oxide o' cys.       The title compound (405 mg, 96)4) was obtained as a
solid by the same method as in Reference Example 3-1) using the above
5-chloro-2,3-dimethy1-4- nitropyridine 1-oxide (455 mg). 1H-NMR
(CDC13) 6: 228 (3H, s), 2.48 (3H, s), 3.86 (3H, s), 8.24 (11-1 s).
ESL-MSrn/z: 188 (M H)11. 



4) (5-Chloro-4-methoxy-3-rnethylpynd -2-yl)methyl acetate   282       The
title compound (346 mg, 71%) was obtained as an oil by the same method
as in Reference Example 1-2) using the above 5-ehloro-4 methoxy--,
dimethylmTidine 1-oxide (400 nig).              1H-NMR (cncio 6: 2.13 (3H, s)
2.29 (3H, s), 3.92 (3H, s), 5.19 (2H, s), 8.39 (1H, s). ESI-MSm/z: 230 (M +
5) 2-Chloromethy1-5-chloro-4-methoxy-3-methylpyr dine hydrochloride
HO       The title compound (326 mg, 91%) was obtained as a solid by the
same method as in Reference Example 1-3) using the above
(5-chloro-4-methoxy-3- methylpyriclin-2-yl)methyl acetate (340 mg).
1H-NMR (CDCI3) 6: 2.47 (3H, s), 4.32 (3H, s), 5.09 (2H, s), 8.54 (1H, s).
ESI-MSmiz: 206 (M H)+. 



(Test Example 1: cell growth inhibition assay)       A cell growth inhibition
assay was performed using two types of cells (human breast cancer cell
line SK-BR-3 and human lung cancer cell line NCI-H460).       Cells of
each type were suspended in a medium and seeded into a 96-well
multi-well plate at 500 cells/150 tiLlwell. The test compound. was
dissolved in DMSO, and this was diluted with medium to prepare a sample
solution (DMSO concentration: 0.5% or less). On the day following the
seeding, 50 ta_, of DM80- containing medium to which the test compound
was not added (hereinafter called DMSO diluted solution; DMSO
concentration: 0.5% or less) or the sample solution was added to the cells.
An MTT assay was performed immediately after and 72 hours after adding
the sample solution or the DMSO diluted solution to the cells. The WITT
assay was performed as follows.  283       5 ing/mL of an MTT
(3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide) solution
was added at 20 tiL per well. Thereafter, the plate was incubated at 37C in
5% CO2 for four hours. The plate was centrifuged at 1200 rpm for five
minutes and then the culture supernatant was removed by suction using a
dispenser. DMSO was added at 150 kle. per well, and the generated
foillazan was dissolved. The plate was stirred using a plate mixer to
uniformly color the respective wells. The absorbance of each well was
measured using a plate reader at an OD of 540 rim with a reference of
660 nm.       TIC (%) for each concennation was determined by the
following calculation formula and a dose-response curve was drawn to
calculate the 50% govith inhibitory concentration (G150 value), based on
the assumption that the OD value measured immediately after adding the
sample solution was S, the OD value measured 72 hours after adding the
sample solution was T, and the OD value measured 72 hours after adding
the DMSO diluted solution was C. TIC (%) = (T-S)/(C-S) x 100 The results
are shown below.  284 



[Table ]  G150 value (nM)  SK-BR-3 NCI-H460 Compound of Example 2
148 224 Compound of Example 4 44 69 



Compound of Example 9 137 159 Compound of Example 12 150 460
Compound of Example 36 52 86 Compound of Example 37 307 411 



Compound of Example 43 91 253 Compound of Example 51 58 150
Compound of Example 67 130300 Compound of Example 99 320650
Compound of Example 111 4994 



Compound of Example 115 77194 Compound of Example 116 37 89
Compound of Example 11833 510 Compound of Example 12338 71
Compound of Example 137 67 200 



Compound of Example 141 41 260 Compound of Example 145 19 45
Compound of Example 15148 110 Compound of Example 153 2600 5900
Compound of Example 164 



410 760 Compound of Example 165680016000 Compound of Example
16733007300 Compound of Example 172 Not determinedNot detennned
Compound of Example 174 Not determinedNot determined Compound of
Example 175 Not determined Not determined Compound of Example 176 



Not detei ined Not determine(' Compound of Example 181 45 76
Compound of Example 191 20 57 Compound of Example 194 17 37
Compound of Example 218 



75 160 Compound of Exampl, 223 140 250  785 (Test Example 2: Hsp90
ATPase assay)       An iisp90 ATPase assay was performed using a
recombinant yeast Hsp90 protein (hereinafter called rlisp90). Yeast Hsp90
DNA was cloned from a yeast genomic DNA library according to a
conventional method. The cloned yeast Hsp90 DNA was incorporated into
a piasmid for expression in Esc-bend:1M coli, and the plasmid was
expressed in Escherichia coli to obtain rtIsp90.       The test compound
was dissolved in DMSO to 10 mM. The dissolved solution was diluted with
DMSO to eight concentrations ranging in three-fold dilutions from 4 rnM.
Each diluted solution was further 10-fold diluted with an assay buffer (100
mM Tris, pH 7.4, 20 mtvl KC1, 6 mM MgC12) (concentration of each test
compound solution: 400 pM. 133 aM, 44.4 RM, 14.8 tiM, 4.94 aM, 1.65
p.M, 0.549 uM, 0.183 uM; DMSO concentration: 10%).       rHsp90 was
dissolved in a TE buffer (20 mM Iris, pH 7.4, 1 m1V1 ED-FA) to a
concentration of 2.531 mg/mL. The dissolved solution was diluted with
assay buffer to 125 tig/mli. and dispensed to a 96-well assay plate at 40
tiL per well (final concentration: 100 ugirrit). The test compound solution
was dispensed at 5per well, and then the 



solutions in the respective wells were mixed using a plate mixer. 100 mIM.
ATP (Sigma, Catalog No. A-7699) was diluted with assay buffer to 1 mM
and dispensed at 5 uL per well (final concentration: 100 tfM). The
solutions in the respective wells were mixed using a plate mixer, and then
the assay plate was allowed to stand in an incubator set at 37C for two
hours.       BIOMOL GREEN Reagent (BIOMOL, Catalog No. AK-111) was
dispensed at 100 at per well, and the reaction was lelminated. The
solutions in the respective wells were mixed by pipettinn (three times), and
then 34% sodium citrate was dispensed at 10 kL per well. The solutions in
the respective wells were mixed by pipetting (three times), and then the
assay plate was left to stand at room temperature  286 for 10 minutes,
The absorbance at 630nm of each well was measured with a m croplate
reader.       The ratio of the absorbance of the test compound-added group
to the absorbance of the test compound-free group (TIC value) was
determined by the following calculation formula, based on the assumption
that the absorbance of the well to which the test compound and rHsp90
were added was A, the absorbance of the well to which only rHsp90 was
added was B, and the absorbance of the well to which neither the test
compound nor rHsp90 was added was C. TIC = (A-C)/(B-C)       Further,
the concentration for 50% inhibition of ATP activity (IC50 value) was
calculated using GraphPad Prism 4 (GraphPad Software, Inc.). The
results are shown below.  287 [Table 2] 



105,. value (1-11\11) Compound of Example 20 Compound of Example 4
0.87 Compound of Example 9 1.2 Compound of Example 12 2.2
Compound of Example 36 0.97 



Compound of Example 37 3.3 Compound of Example 43 1.4 Compound
of Example 51 2.4 Compound of Example 67 1.2 Compound of Example
99 0.82 Compound of Example 111 0.81 



Compound of Example 115 0.74 Compound of Example 116 1.1
Compound of Example 118 0.6 Compound of Example 123 0.63
Compound of Example 137 0.95 Compound of Example 141 1.0 



Compound of Example 145 0.89 Compound of Example 151 0.89
Compound of Example 153 1.9   Compound of Example 1640.97
Compound of Example 1652.0 Compound of Example 1675.4 Compound
of Example 172 



1.5 Compound of Example 174 3.4 Compound of Example 175 I
Compound of Example 176 0.89 Compound of Example 181 3.1
Compound of Example 191 1.5 Compound of Example 194 



1.8 Compound of Example 214 0.76 Compound of Example 218   2.3
Compound of Example 2231.1  288MCSLLP CLAIMS 1.A compound
represented by the formula (1), a salt of the compound, or a 



hydrate of the compound or the salt:    wherein in the formula (1),      RI
represents a methylene group, an ethylene group or a propenylene group
which may be substituted with 1 or 2 alkyl groups having Ito 8 carbon
atoms,      R2 represents an aryl group which may have a substituent(s) or
a heterocyclic group which may have a substituent(s),      Ring A
represents a 5- to 8-membered ring (wherein the ring constituent atoms of
Ring A other than the sulfur atom at the 6-position are carbon atoms), and
R3 represents a hydrogen atom or 1 to 4 same or different substituents
with which Ring A is substituted, wherein the same or different
substituents      each independently represents a substituent selected from
the group consisting of a halogen atom, a hydroxy group, a carboxy
group, an alkyl group having 1 to 8 carbon atoms which may have a
substituent(s), an alkenyl group having 2 to 8 carbon atoms which may
have a substituent(s), an alkynyl group having 2 to 8 carbon atoms which
may have a substituent(s), an alkoxy group having Ito 8 carbon atoms
which may have a substituent(s), an alkoxycarbonyl group having 1 to 8
carbon atoms which may have a substituent(s), an alkanoyloxy group
having 1 to 8 carbon atoms 



289 which may have a subst tuent(s), a carbamoyl group which may have
a substituent(s), a carbamoyioxy group which may have a substituent(s),
an alkylsulfonyloxy group having 1 to 8 carbon atoms which may have a
substituent(s), an amino group which may have a substituent(s), a cyano
group, an aryl group which may have a substituent(s), a heterocyclic
group which may have a substituent(s), an oxo uoup and =N0R31
(wherein R.31 represents a hydrogen atom or an alkyl group having I to 8
carbon atoms which may have a substituent(s)), and       when there is a
plurality of the same or different substituents, any two substituents of the
same or different substiments together with the carbon atom(s) on which
they are substituted may fon,' a saturated or unsaturated, fused or Spiro
3- to 8-membered ring which may have a substituent(s).  2. The
compound according to claim 1, a salt of the compound, or a hydrate of
the compound or the salt, wherein RI in the formula (1) is a methylene
group which may be substituted with 1 or 2 alkyl groups having 1 to 8
carbon atoms.  3. The compound according to claim 1 or 2, a salt of the
compound, or a hydrate of the compound or the salt, wherein R2 in the
formula (1) is a heterocyclic group which may have a substituent(s).  4.
The compound according to any one of claims 1 to 3, a salt of the
compound, or a hydrate of the compound or the salt, wherein R2 in the
fonnula (1) is a pyridyl group which may have a substituent(s). 5. The
compound according to any one of claims 1 to 4, a salt of the compound,
or a hydrate of the compound or the salt, wherein Ring A in the formula (1)
is a 6- or 7-membered ring (wherein the ring constituent atoms of Ring A
other than the sulfur atom at the 6-position are carbon atoms). 6. The
compound according to any one of claims 1 to 5, a salt of the compound,
or a hydrate of the compound or the salt, wherein R3 in the formula (1) is
a hydrogen atom or 1 to 4 same or different substituents with which Ring
A is substituted, wherein  



290C S I. P the same or different substituents      are each independently
a substituent selected from the group consisting of a hydroxy group, a
carboxy group, an alkyl group having 1 to 8 carbon atoms which may have
a substituent(s), an alkynyl group having 2 to 8 carbon atoms which may
have a substiatent(s), an alkoxy group having 1 to 8 carbon atoms which
may have a substituent(s), a carbamoyl group which may have a
substituent(s), a carbanioyloxy group which may have a substituent(s), an
alkylsulfonyloxy group having 1 to 8 carbon atoms which may have a
substituent(s), an amino group which may have a substituent(s), a cyan')
group, a heterocyclic group which may have a substituent(s) and an oxo
group, and       when there is a plurality of the same or different
substituents, any two substituents of the same or different substituents
together with the carbon atom(s) on which they are substituted may form a
saturated or unsaturated, fused or spiro 3- to 8-membered ring which may
have a substituent(s). 7. The compound according to claim 1, a salt of the
compound, or a hydrate of the compound or the salt, wherein the formula
(1) is the following formula (1a):  wherein in the formula (la), RI, R2 and
R3 are as defined for RI, R2 and R3 in claim 1, respectively.  8. The
compound according to claim 1, a salt of the compound, or a hydrate of
the compound or the salt, wherein the formula (1) is the following formula
(lb):  MCSL 



-F    wherein in the folmula (lb), RI, R2 and R3 are as defined for RI, R2
and R3 in claim 1, respectively.  9. The compound according to claim 1, a
salt of the compound, or a hydrate of the compound or the salt, wherein
the formula (1) is the following formula (1c):   R=12- /- N 



wherein in the foimula (lc), R1, R2 and R3 are as defined for RI, R2 and
R3 in claim 1. respectively.  10. The compound according to claim 1, a salt
of the compound, or a hydrate of the compound or the salt, wherein the
formula (1) is the following formula (1d):    wherein in the formula (Id), RI,
R2 and R3 are as defined for RI. R2 and R3 in claim I, respectively. 11.A
compound represented by the formula (2), a salt of the compound, or a
hydrate of the compound or the salt:  RR.2 1N2N 



wherein in the formula (2),      RI represents a methylene group, an
ethylene group or a propenylene group which may be substituted with 1 or
2 alkyl groups having 1 to 8 carbon atoms,      R2 represents an aryl group
which may have a substituent(s) or a heterocyclic group which may have
a substituent(s),      Ring A represents a 5- to 8-membered ring (wherein
the ring constituent atoms of Ring A other than the sulfur atom at the
6-position are carbon atoms),      R3 represents a hydrogen atom or 1 to 4
same or different substituents with which Ring A is substituted, wherein
the same or different substituents      each independently represents a
substituent selected from the group consisting of a halogen atom, a
hy-droxy group, a carboxy group, an alkyl group having 1 to 8 carbon
atoms which may have a substituent(s), an alkenyl group having 2 to 8
carbon atoms which may have a substituent(s), an alkynyl group having 2
to 8 carbon atoms which may have a substituent(s), an alkoxy group
having 1 to 8 carbon atoms which may have a substituent(s), an
alkoxycarbonyl group having 1 to 8 carbon atoms which may have a
substituent(s), an alkanoytoxy group having 1 to 8 carbon atoms which
may have a substituent(s), a carbamoyl group which may have a
substituent(s), a carbamoyloxy group which may have a substititent(s), an
alkylsulfonyloxy group having Ito 8 carbon atoms which may have a
substituent(s), an amino group which may have a substiment(s), a cyano
group, an aryl group which may have a  



793 substituent(s), a heterocyclic group which may have a substituent(s),
an oxo group and 'NOR" (wherein R31 represents a hydrogen atom or an
alkyl group having I to 8 carbon atoms which may have a substituent(s)),
and       when there is a plurality of the same or different substituents, any
two substituents of the same or different substituents together with the
carbon atom(s) on which they are substituted may form a saturated or
unsaturated, fused or spiro 3- to 8-membered ring which may have a
substituent(s), and R4 represents an amino group having a protecting
group. 12.A compound represented by the formula (3), a salt of the
compound, or a hydrate of the compound or the salt:    wherein in the
formula (3), Ring A represents a 5- to 8-membered ring (wherein the ring
constituent atoms of Ring A other than the sulfur atom at the 6-position
are carbon atoms), and R3 represents a hydrogen atom or 1 to 4 same or
different substituents with 



which Ring A is substituted, wherein the same or different substituents
each independently represents a substituent selected from the group
consisting of a halogen atom, a hydroxy group, a carboxy group, an alkyl
group having Ito 8 carbon atoms which may have a substituent(s), an
alkenyl group having 2 to 8 carbon atoms which may have a
substituent(s), an alkynyl group having 2 to 8 carbon atoms which may
have a substituent(s), an alkoxy group having 1 to 8 carbon atoms which
may have a substituent(s), an alkoxycarbonyl group having 1 to 8 carbon
atoms  MCSLLP 294 which may have a substituent(s), an alkanoyloxy
group having 1 to 8 carbon atoms which may have a substituent(s), a
carbamoyl group which may have a substituent(s),  carbamoyloxy group
which may have a substituent(s), an alkylsulfonyloxy group having 1 to 8
carbon atoms which may have a substiment(s), an amino group which
may have a substituent(s), a cyano group, an aryl group which may have
a substituent(s), a heterocyclic group which may have a substituent(s), an
oxo group and =NOR"' (wherein R.31 represents a hydrogen atom or an
alkyl group having 1 to 8 carbon atoms which may have a substituent(s)),
and       when there is a plurality of the same or different subst tuents, any
two substiments of the same or different substituents together with the
carbon atom(s) on which they are substituted may form a saturated or
unsaturated, fused or Spiro 3- to 8-membered ring which may have a
substituent(s),. 13. An HSP90 inhibitor comprising the compound
according to any one of claims to 10, a salt of the compound, or a hydrate
of the compound or the salt.  14. An inhibitor of the ATPase activity of
HSP90 comprising the compound according to any one of claims 1 to 10
or a salt thereof, or a solvate thereof. 



15. An inhibitor of binding of HSP90 to ATP comprising the compound
according to any one of claims 1 to 10, a salt of the compound, or a
hydrate of the compound or the salt.  16. A medicament comprising the
compound according to any one of claims I to 10, a salt of the compound,
or a hydrate of the compound or the salt as an active ingredient.  17. An
anticancer agent comprising the compound according to any one of claims
1 to 10, a salt of the compound, or a hydrate of the compound or the salt
as all active ingredient.  18. A pharmaceutical composition comprising the
compound according to any one of claims I to 10, a salt of the compound,
or a hydrate of the compound or the salt and a phamiaceutically
acceptable carrier.  S L. L 295 19.Use of the compound according to any
one of claims 1 to 12, a salt of the compound, or a hydrate of the
compound or the salt for the manufacture of a medicament for the
treatment of cancer. 






























