- 1 - SPECI FI CATI ON 3, 4- DI HYDROBENZOXAZI NE COMPOUND
AND | NHI BI TOR OF VAN LLO D RECEPTOR TYPE 1 (VR1)
ACTIVITY TECHN CAL FIELD The present invention
relates to a novel 3,4- dihydrobenzoxazi ne conpound
having an inhibitory effect on vanilloid receptor
subtype 1 (VR1l) activity and a pharmaceutically
acceptabl e salt thereofgp@-r FRGeguUt i cal conposition
conprising the conpounof3 pharmaceutical ly
acceptable salt thereof as an active ingredient, and
a nethod for treating and/or preventing diseases to
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Capsaicin, which is the main ingredient of red
pepper, is a pungency causing ingredient as well as a
pain produci ng substance. It has been reported that
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observe In the
pharmaceutically acceptable salt thereof, a

pharmaceutical composition comprising the compound or
pharmaceutically acceptable salt therecof as an active
ingredient, and a method for treating and/or preventing
diseases to which the vanilloid receptor subtype 1 (VR1)
activity is involved, such as pain, acute pain, chronic
pain, neuropathic pain, rheumatoid arthritis pain,

neuralgia, etc., particularly pain.

BACKGROUND ART

Capsaicin, which 1s the main ingredient of red
pepper, 1s a pungency causing ingredient as well as a
pain producing substance. It has been reported that many
nociceptive nerves, particularly unmyelinated C fibers
have capsaicin sensitivity and it is known that C fibers
will selectively drop cut when capsaicin is administered

to an infant rodent. It has been also reported that



joints and internal organs, particularly in the

cardi ovascul ar system respiratory system and bl adder
urinary tract system and it is inportant for
activation of sensory nerve. A n addition, capsaicin
sensitivity is also observed in the nerves of the
preoptic area of the thalanmus, and invol venent in the
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neuropeptides (mainly Substance P and calcitonin gene-
related peptide) from the center side end of the primary
afferent fiber of the spinal dorsal horn is resulted.
Now that specific binding activity of resiniferatoxin
(RTX) which brings about similar effects to that of
capsaicin has been observed, and that capsazepine has
been revealed as a competitive inhibitor, liposcluble
capsaicin is considered to act on receptor protein (see
Szallasi A, Blumberg PM. (1999) Pharmacol. Rev. 51, 159-
212 (Non-Patent Document 1)).

The capsaicin receptor gene was cloned in 1997 (sece,
for example, Caterina MJ, Schumacher MA Tominaga M, Posen
TA, Levine JD, Julius D. (1997) Nature 389, 816-824 (Non-
Patent Decument 2)). It was presumed from its amino acid

sequence that it was an ion channel having a six-



cl oned receptor was nanmed vanilloid receptor subtype 1
(hereinafter referred to as VR 1; This VRL may be al so
referred to as TRPV1 (transient receptor potentia
vanilloid 1)). Then, el ectraophysiol ogical functiona
anal ysi s using the patch clanpi ng net hod has been
perforned by meking oocytes of Xenopus |aevis and
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(see, for example, Caterina MJ, Schumacher MA Tominaga M,

Posen TA, Levine JD, Julius D. (1997) Nature 389, 816-824
(Non-Patent Document 2)), and that VRl is a non-selective
cation ion channel having high Ca®’ permeability with an
outward rectification property (see, for example,
Premkumar LS, Agarwal S, Steffen D. (2002) J. Physiol.
545, 107-117 (Non-Patent Dccument 3)).

Although capsaicin is a pain causing substance, it
is used as an analgesic agent to mitigate pain in
diabetic neuropathy or rheumatic neurosis (see, for
example, Szallasi A, Blumberg PM. (199%9) Pharmacol. Rev.
51, 159-212 (Non-Patent Document 1)). It is understood
that such mitigation is resulted from a phenocmenon that
the sensory nerve end exposed to capsaicin stops

answering to pain stimulus, that is, desensitization.



VR1 by phosphoryl ati on and dephosphoryl ation, etc.,
many points remain unclear. As well as capsai cin,

heat and acid al so cause pain and it is known that
the capsaicin sensitive nocicegptive nerves respond to
two or nore types of stinmulation. It was found that
VRL was directly activated by not only capsaicin but
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spessf6893 (Non-Patent Document 4)). The temperature of

43°C is mostly in agreement with the temperature
thresheld which causes a pain in humans and animals,
suggesting that VR1 participates in nociceptive heat
stimulation receptance.

Acidification occurs in an organ in the case of
inflammation or ischemia and it is known to cause or
enhance pain (see, for example, Bevan S, Geppetti P.
{(1994) Trends Neurosci. 17, 509-512 (Non-Patent Document
2)). It has turned out that when the pH outside cells is
reduced within the limits of the acidification which
takes place in the case of an organ lesion, VR1 can be
directly activated by the acidification (protcn) alone,
and it is surmised that VR1 is the actual molecule which
receives stimulation by acidification in an organ which

takes place in the case of inflammation or ischemia (see,



anti body has confirmed that the nunber of unnyelinated
C fibers expressing VRL increases in an inflaned
region as conpared in a normal region (see, for
exanple, Carlton SM Coggeshal I- RE. (2001) Neurosci.
Lett. 310, 53-56 (Non- Patent Docunent 6)). The
enhancenent of VRL expression in submucosal plexus has
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Such an increase in the amount of VR1 expression causes

peripheral sensitization in an inflamed organ and
presumably contributes to duration of inflammatory
hyperalgesia.

It has been alsc reported that extracellular ATP,
bradykinin and a neuro growth factor which are
inflammation related substances increase VRl activity
(see, for example, Tominaga M, Wada M, Masu M. (2001)
Prec. Natl. Acad. Sci. USA 98, 6951-6956 (Non-Patent
Document 8); Shu X, Mendell LM. {1999} Neurosci. Lett.
274, 159-162 (Non-Patent Document 9); Chuang HH, Prescott
ED, Kong H, Shields S, Jordt SE, Basbaum AI, Chao, MV,
Julius D. (2001} Nature 411, 957-962 (Non-Patent Document
10); and Sugiura T, Tominaga M, Katsuya H, Mizumura K.

{2002) J. Neurcphysiol. 88, 544-548 (Non-Patent Document



M Tom naga M (2003) Biochem stry 75, 359-371

(Non- Patent Docunent 12)). The sensory nerve cells in
a VR1-deficient nouse responded to none of capsai cin,
proton and heat stinulation. gt-is also reported that
in action analysis, VRl-deficient nouse does not show
the pain reaction follow ng capsaicin adm nistration,
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Pat ent Docunent 14)). Thus, it has been confirnmed al so
obhoanmendi vPgual |evel fromthe anal ysis of

VR1-deficient nouse that VRL functions as a w de

range Pat sstsomy ateone cetept bn. aMiRéeder icasntomoube

rel ation between vanilloid receptor subtype 1 (VRI)
apdspodiledate, npneha bepmaicepor pedtalr eady heledt a
substance which inhibits VR activity is useful as a _
thet@pbatiedt agentsor!varrensrtafséhsss inpaatiion anadysis,
mﬁtg regard to a therapeutical agent of pain, there
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is not observed (see, for example, Caterina MJ, Leffler A,
Malmberg AB, Martin WJ, Trafton J, Peterson-Zeitz KR,
Koltzenburg M, Basbaum AI, Julius D. (2000) Science 288,
306-313 (Non-Patent Document 13) and Davis LB, Gray J,
Gunthorpe MJ et al. (2000) Nature 405, 183-187 (Non-
Patent Document 14)). Thus, it has been confirmed alsc
on an individual level from the analysis of VRl-deficient
mouse that VR1 functions as a wide range pain stimulation
receptor,

Moreover, as for the relaticn between vanilloid
receptor subtype 1 (VR1l) and a disease, it has been
reported already that a substance which inhibits VR1
activity is useful as a therapeutical agent of various
diseases.

Particularly with regard to a therapeutical agent of

pain, there is a report that capsazepine which is known



2911- 2919 (Non-Patent Docunent 15)), and use is
expected as a new therapeutical agent of pain having
an inhibitory effect of VRL activity. It has been
confirmed with regard to bl adder- hyperstrain type
frequent urination and urinary incontinence that the
bl adder contraction function of VRl-deficient nouse
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iahfbctory ¥Rleettioithe vanilloid receptor subtype 1
(VR1), particularly antagonist of VRL receptor is
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dhSeRSESsh 8 BVANLompound having an inhibitory action on
VR1, i.e., a compound inhibiting vanilloid receptor
subtype 1 (VR1l) activity is useful for improving bladder
function, for example, as a therapeutical agent of
frequent urination, urinary incontinence, etc (see, for
example, (2002) Nat. Neurosci. 5, 856-860 (Non-Patent
Document 16)).

In addition, another reference reports that a
substance having an inhibitory effect to the vanilleid
receptor subtype 1 (VR1l}, particularly antagonist of VRI
receptor is useful for preventing and treating diseases
related to VRl activity, particularly urgent urinary
incontinence, overactive bladder, chronic pain,
neuropathic pain, postoperative pain, rheumatoid
arthritis pain, neuralgia, neuropathy, hyperalgesia,

nerve damage, ischemic symptom, neurodegenerative,



to the vanilloid receptor activity may include pain,
acute pain, chronic pain, neuropathic pain,
postoperative pain, mgraine, joint pain, neuropathy,
nerve damage, di abetic nervows -di sease,

neur odegener ati ve di sease, neurogenic skin disorder,
cer ebr al apoplexy bl adder hypersensitivity
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agent for conditions in which C fibers partici pates,
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overwei ght, urgent “urinary incontinence, ischenic
Siydpé DN a8da aa, inflammatory disease, etc (see, for
example, JP 2004-506714 T2 (Patent Document 2)).
Accordingly, it can be said that substances having
vanilleid receptor subtype 1 (VR1) antagonistic activity
is useful as a therapeutic agent for conditions in which
C fibers participates, for example, not to mention
pruritus, allergic and ailergic rhinitis, overactive
bladder type frequent urination and urinary incontinence,
apoplexy, irritable bowel syndrome, respiratory ailment
such as asthma and chronic obstructive pulmonary disease,
dermatitis, mucositis, stomach and duodenal ulcer,
inflammatory bowel disease, etc. but also pain, acute
pain, chronic pain, neuropathic pain, postoperative pain,
migraine, joint pain, neuropathy, nerve damage, diabetic

nervous disease, neurodegenerative disease, rheumatoid



inflammat ory di sease, etc. Next, conpounds consi dered
to relatively resenble the known vanilloid receptor
subtype 1 (VR1) antagonist and the conpound of
present invention are descri-bed.- The am de-type
conmpounds represented by the follow ng general
formula [A], [B] and [C] are discl osed in W03/ 068749
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Next, compounds considered to relatively rescmble
the known vanilloid receptor subtype 1 (VRLl) antagonist
and the compound of present invention are described.

The amide-type compounds represented by the
following general formula [A], [B] and [C] are disclosed
in WO03/068749 as compounds exhibiting antagonism to VR1

(Patent Document 3).
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NN- (CRR6)n Y 13 14 (R2)1_ 3-A R R B\D [D]
Qui nucl i dine-3 -yl 1-phenyl-1, 2,3, 4-
t et rahydr oi soqui nol i ne-2-carboxyl ate is disclosed as a
conpound exhi biting an inhibitory effect against
capsai ci n-i nduced extravasation of a plasma protein in
the bl adder is disclosed in WO03/006019 (Patent
Docu t 5 The urea-t ound, rep te
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fol | owi ng general ormul a |s di scl osed as a
compou in V®03/09 84 as - a conmpound exhi biting
bi ndi ngﬁa tthvity to R (Patent Docunment 7). d RH 1
1 R/ N, RaXX | F] However, these conpounds are
different f 6 coapeH@ngﬁsﬁye—present i nvention
in the strus e, land
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Quinuclidine-3'-yl 1-phenyl-1,2,3,4-
tetrahydroisoquinoline-2-carboxylate is disclosed as a
compound exhibiting an inhibitory effect against

capsaicin-induced extravasatiocn of a plasma protein in

the bladder is disclosed in WO03/006019 (Patent Document

30 .

The urea-type compound represented by the following

general formula [E] is disclosed in W003/053945 as a

compound exhibiting antagenism to VR1 (Patent Document 6}.

N N-— 2
CH
(RY) p Y (CH )R
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[E]

The compound represented by the fellowing general

formula [F] is disclosed as a compound in WO03/099284 as



there can be found no description which suggests the
conpound of the present invention. For reference, the
present inventors have previously nade the patent
application for a VRL inhibitpt —_represented by the
followi ng formula (PCT/JP2005/013446 (Patent Docunent
8)): R4 0O NVP2 3NZRJ[1L (CHR)1 (CHR)mR ><R2

[ - Pat ent. Docu t 1) Szal.l asi. A, Bl unmberg PM
(10557 BOBRG, aBoPT tray bahaipgsastyvicih y Nl Heasqet
QQgggggiFZL)gaterina MJ, Schumacher MA Tomi naga M
Posen , Levine JD, Julius D. (1997) Nature 389,

816- 824 [ Non- Patent Document 3] Prenkunmar LS, Agarwal
S, Steffen D. (2002) J. Physiol. 545, 107-117

[ Non- Pat gnt Docunent 4] Yang D, CGereau RW4th. (2002)

J. Neu osci? 22, 6388-6393 [ Non- Patent Docunent 5]
Bgwan Geppetti P. (1994) Trends Neurosci. 17,
509- [6n- Pafent Document 6] Carlton SM Coggeshal
RE. Neurosci. Lett. 310, 53-56 [ Non-Patent
Docu Yi angk®i Y, Facer P, Dyer NH, Chan CL,

Know es"C, WIllians NS, Anand P. (2001) Lancet 357,

HEowever, these compounds are different from the
compound of the present invention in the structure, and
there can be found no description which suggests the
compound of the present invention.

For reference, the present inventors have previously
made the patent application for a VR1 inhibitor

represented by the following formula (PCT/JP2005/013446

(Patent Document 8)):

R* 0
SRTO
3
N z R [1]

/
(0H2;!><I§2H2)m

[Non-Patent Document 1] Szallasi A, Blumberg PM. (1599)

Pharmacol. Rev. 51, 159-212



1338-1339 [ Non- Pat ent Docunment 8] Tom naga M Wada M
Masu M (2001) Proc. Natl. Acad. Sci. USA 98,

6951- 6956 [ Non-Patent Docunent 9] Shu X, Mendell LM
(1999) Neurosci. Lett. 274, 159-162 [ Non- Pat ent
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As an anal gesi c agent, narcotic anal gesics (norphine
etc.), nonnarcotic anal gesi€s1§NSAI D (nonst eroi dal
anti- inflamatory drug)), etc. are mainly used now.
Fbmever use of narcotic analgesics is severely
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DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

As an analgesic agent, narcotic analgesics (morphine
etc.), nonnarcotic analgesics (NSAID (nonsteroidal anti-
inflammatory drug))}, etc. are mainly used now. However,
use of narcotic analgesics is severely restricted due to
development of resistance/dependency and other seriocus
side effects. It is known well other that an upper
gastrointestinal tract discrder and a liver disorder

frequently occur during long-term administration of



The fact that the final target of various

i nfl ammation rel ated substances is VRL suggests
possibility that an agent which acts on VRL is
effective for various inflapmagory pai ns and
interstitial cystitis and its efficacy is greatly
expected as an anal gesic agent which replaces t he

i | ts. Theref
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i.e., VR activity inhibitor and to provide a novel

ceepodpdthoe phensapestMBi@cthecinkiGallgla,t ROPHRAEHathic
of the present invention is to provide a VRL activity

i phibi soch excerligemihAalnatueallyianhink @y Adtievidnalgesic
on VRL but also absorbability and sustainability

whdent i Baaobeehi keliydt getbengr detiedalpipnused. adnetfiferctive
pur pose of the present invention is to provide a
neiRbecsof egenti hjeandfolspréveneikpgcticskases to

whi ch the vanjlloid receptor subtype 1 (VRl) activity

i s i nVoIRASH Ctichl 58 grmpouR@etehpal nackhpBnVBLpars,

neurOf thlg E n, rgeun350|d arthrltl pai n,

Hetial gracd B cdevplori EUParny [BARAC REARSTFERSSELVNG

ROB . As,a_result _of int etg
eve]foplngEO hoShnAf g %?%SgggﬂPpESESEyoﬁ % %rESFi giom those
nechap] sm whi gﬁamﬁéglc BLAES GBIVER! bRBLHR03LYRS! ©
agent s such”as nonnar co
sensitive nerves), and the efficacy is greatly expected
as a therapeutic agent for neuropathic pain and the pain
which originates in various conditicns such as rheumatic
arthritis for which the existing analgesic agents are not
effective.

The fact that the final target of various
inflammation related substances is VRl suggests
possibility that an agent which acts on VRl is effective
for various inflammatory pains and interstitial cystitis
and its efficacy is greatly expected as an analgesic
agent which replaces the existing analgesic agents.

Therefore, the purpose of the present invention is
to provide a new analgesic agent based on the

pharmacological mechanism completely different from those

of existing analgesic agents (block of capsaicin-



anal gesi cs, pyrazol one anal gesi cs, non-pyrazol one

anal gesi cs and NSAIDS, the present inventors have
found out a 3, 4-di hydrobenzoxazi ne conmpound whi ch has
excellent inhibitory activitysoa VRL action and has
nore excellent absorbability and nore excell ent

sustai nability, and conpleted the present invention.

ngngi%iggtfggv hogl | s %%ﬁc Qf%f€1'¥%hlﬁ¥%§yland to

drobenzoxaz n

rﬁ%@%@@t Sdn@éetlh‘éo E}%Uﬂ%"“f%@ geperand. O”m' a [1] or a

armaceuti cal eptable salt thereof: H3C\ | \ |

N R m$f€\s§£%if1cally,OQheC?chggeRgflEhe %W@%%%&n X

is (1) a nitrogen atom or
hydtregenoat o8 @b pEd)idechal ogan sattamith2 iir id iGlo1B

al koxy group which nmay be substituted with the sane
oexdelfenentinlntba bnsybshihtibamios ysalordtved f rreamvRIhéut also
follow ng group: (1) a halogen atomand (2) a
hgdsoxpebglotp; aadd sR8tiag navhdlidge whdatadmishoweeer, iR 1ly to
is a hal ogen_ atomwhen X is CR3) ] .

be practically used.

Ancother purpose of the present invention is to
provide a method for treating and/or preventing diseases
to which the vanillcid receptor subtype 1 (VR1) activity
is involved, such as pain, acute pain, chronic pain,
neurcpathic pain, rheumatoid arthritis pain, neuralgia,
etc., particularly pain.

MEANS PFOR SOLVING THE PROBLEMS

As a result c¢f intensive study for developing an
analgesic agent based on new action mechanism which will
replace conventional analgesic agents such as nonnarccectic
analgesics, pyrazclone analgesics, ncn-pyrazoclone
anaigesics and NSAIDs, the present inventors have found
out a 3,4-dihydrobenzoxazine compound which has excellent
inhibitory activity on VRl action and has more excellent
absorbability and more excellent sustainability, and

completed the present invention. The present invention

is described in more detail below.



2. The 3, 4-di hydrobenzoxazi ne conpound according to
above 1 selected fromthe follow ng group or a
pharmaceutically acceptable salt thereof: - 17 1)
(S)-4-(5-picolin-2-yl)-3-hydrpgyrethyl -N-(4-tert-
but oxy-3, 5-difluorophenyl) -3, 4-di hydro-2H

benzo[ 1, 4] oxazi ne- 8- car boxam de, 2)

(§)'4u£5§p&$81%§a§6 é%'§QQ¥?5§X§S§§§§'gQ&%ﬁEQéented by the

di f | uor o-"4-i Sopf opoxypheny

be 4] oxazi ne= 8- mrde, .3) -
(SEEL LT ot FOERAKAT AT, o2l Ay PrRepgcguticelly
di {4 4050219 £t BOXYPhRAYLY £3, 4- di hydr o- 2H

benzo[ 1, 4] oxazi ne- 8- car boxam de, 4)
(S)-4-(5-picolin-2-yl)-3-hydroxynethyl -N-[2-(2, 2-
diﬁgthylpropylpxy)pyridin-5-y|]-3,4-dihydro-2k+

be zi ne- 8_gaxpoxam de, 5)
(S)-4- (§7pi c Iin-2-hydr xymet hyl - N-(2-tert -

o-2H—benz?f1,4]oxazine-
8- car boxanyde

;R X
(S)-4-(5-picolin-2-yl)-3-hlldr oxyfbet hy N[ 2-(2r292-
trifluor ciO |\pl5qumdi n-9-yl]-K 4 gr o- 2HL1]
benzo[ 1, 4] oxa2®i ne-8~ car boxam de, 7X R

(S)-4-(5-picolin-2-yl)-3-hydroxynet hyl - N-(2-

i sobut oxypyridi n-5-yl)-3, 4-di hydro- 2H

benzol 1, 4 azj ne- 8- car boxam de, 8)

(SSWQ%T -%?%o%?n-Z-yl)-3-hydroxynethy|-N—[3,5-

di f{uor o: 4 2:trifluoroet hoxy)phenyl]-3, 4-
di %hr%?%iféé %%[%%%Toégzine-8-carboxanide,

(2) CR%;

R' is

(1) a hydrogen atom or

{2) a halogen atom;

R is a C1-6 alkoxy group which may be substituted with
the same or different 1 to 5 substituents selected from
the following group:

(1) a halogen atom and

(2) a hydroxyl group; and

R’ is a halogen atom (however, R!' is a halogen atom when
X is CRY)].
2. The 3,4-dihydrokenzoxazine compound according to
above 1 selected frcocm the feollowing group or a

pharmaceutically acceptable salt thereof:



9) (S)-4-(5-picolin-2-yl)-3-hydroxynet hyl -N-[3, 5-

di fl uor o- 4-(2- hydr oxy- 2- nmet hyl pr opyl oxy) phenyl ] - 3, 4-
di hydr o- 2H benzo[ 1, 4] oxazi ne- 8- car boxani de, and - 18
10) (S)-4-(5-picolin-2-yl)-3-frydroxymet hyl - N-[ 3, 5-

di f 1 uoro-4-(1, 1-di net hyl - 2- hydr oxyet hyl oxy) phenyl ] -
3, 4-di hydr o- 2H benzo[ 1, 4] oxazi ne- 8- car boxam de. 3. A

phar eyti cal .conpositi conprjising a 3, 4-
dihﬂyg?és AR BRGSO pHaRR R al Tikal f yEer
acce%h%%&e_%agg t.her eof CCOHSLngigjqpo e %géyf 2 and
a pharmaceut'i cacfllllyuélr‘)cxéD pea%fl carrierYg°

phar gg.ﬁ%t[ilcql] o%%%%%i—%i—%&%%iaqeng a 3,4-

di hydrobenzdxazi ne conpoun drmaceutically

accepkable salt dhereef \ageor ding 4.0 ahoue ko3 2.and
a pharmaceutically accéptable " carri‘er for treating

and/ gh £f1pbewentiiRgpa oficseae:rsaliect ed dingmpai H- acut e
pain, chronic pain, neuropathic pain, rheunatoid

art hbehizs [ 1pdi] bxanewealsgica, rbeedandpat, hy, hyper al gesi a,
m graine, joint pain, acute postherpetic neuralgia,
posit HEN pdti(& -phewddingiZa,y 14 hrlothivel nrositegripeltite- (3, 5-
neural gi a, postoperative pain, cancer pain,

i nf | difratiery -gaieh horrpdesilt)i-a, 4 didnidnas, 2H-
posttraumati c _neural gi a, diabetic neuropathy,

neur BaEgenhér 4t Peé 2dnsedssa rbereBrisie -apopl exy, ischenic
synpt nerve .i njury, neuraqgenic skin1g!sorder

ol éﬁ%ﬁ6?9‘8%&8&%8,‘25H§5i‘5a Y ARt T k4 8¢ 2 2~
apopl,ex irritable bowel .syndrone, asthnm, chronjc
R i e A AR AU R AU
SFOHBQHZBTQ,qw8QSQ§EEQ%Q%ETbb§5%ﬁ%%EtOry bovel

di sease,

5) (8)-4-(5-picolin-2-yl)-3-hydroxymethyl-N-(2-tert-
butoxypyridin-5-y1}-3,4-dihydro-2H-benzo[1l,4]oxazine-
8-carboxamide,

6) (S)-4-(5-picolin-2-yl}-3-hydroxymethyl-N-[2-(2,2,2-
trifluorocethyloxy)pyridin-5-y1]-3,4-dihydro-2H-
benzo{l,4]oxazine-8-carboxamide,

1) (8)-4~(5-picolin-2-yl)-3-hydroxymethyl-N-(2-
isobutoxypyridin-5-yl1)-3,4-dihydro-2H-
benzo[l,4]joxazine-8-carboxamide,

8) (8)-4-(5-picolin-2-yl)-3-hydroxymethyl-N-[3,5-
difluoro~4-(2,2,2-triflucrcethoxy)phenyl] -3, 4~
dihydro-2H-benzo[l, 4]oxazine-8-carboxamide,

9) (8)-4-(5-picolin-2-yl)~3-hydroxymethyl-N-[3, 5-
difiuoro-4-(2-hydroxy-2-methylpropyloxy)phenyl] -3, 4-

dihydro-2H-benzoll, 4]oxazine-8-carboxamide, and



bl adder hypersensitivity, frequent urination, and
urinary incontinence. - 19 5. A pharnmaceutica
conposition for treating and/or preventing pain
conprising a 3,4-di hydrobenzoxgzine conpound or a
pharmaceutically acceptable salt thereof according to
above 1 or 2 and a pharmaceutically acceptable
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neural’gi a, chronlc postherpetlc neur al gi a,

POst opersi 4 ¥fa PahNi c&£BNEEHPH3I Bi onl REAMIBE ALY aPail, A~
interstitial cystitis, posttraumatic neuralgia,

di ébiey il colpenz opat Dile otonputadegenar phavaacdivseasa. 1 y/.

An inhibitor of vanilloid receptor subtype 1 (VR1)

acicweptyalcoapsa st nghar8p4- dihypddohgnzoxakicre dompoundnd a

or a pharmaceutically acceptable salt thereof

adeordhagen ol cabbyeadcept2bdadcarpharmaceutical |y

acceptable carrier., 8. A nethod for treating and/or

p11 even’iz mﬂgalanfm%@asféal sepeeeeHt i poNFPAPALSABAt @ Pailm,

%% ain, neuropathic pain, rheumatoid arthritis
%n@?%aﬂ%u%lﬁ@%?d ﬁ?p@r Bpaég‘ﬁﬁeuﬁll&laéllﬁe

JOInt ai.n acu% osth etlc neur

pGSTHUPpHITE Tob af BT BoOEh SHPEdlBgs?Hngﬁﬁcl or 2 and a

newr al gl d,,, PPSL op rQ& JEc BRL D, SL2RGEL RELN i

|§ﬁamm oL#y pal n )? {: § F {L Cysgltlgf treating and/or

POStLFAWBLL C2 disease selected from pain, acute pain,
chronic pain, neuropathic pain, rheumatoid arthritis
pain, neuralgia, neuropathy, hyperalgesia, migraine,
joint pain, acute postherpetic neuralgia, postherpetic
neuralgia, chronic postherpetic neuralgia, postoperative
pain, cancer pain, inflammatory pain, interstitial
cystitis, posttraumatic neuralgia, diabetic neuropathy,
neurodegenerative disease, cerebral apoplexy, ischemic
symptom, nerve injury, neurogenic skin disorder,
inflammatory disease, pruritus, allergic rhinitis,
apoplexy, irritable bowel syndrome, asthma, chronic
obstructive pulmonary disease, dermatitis, mucesitis,
stomach and duodenal ulcer, inflammatory bowel disease,

bladder hypersensitivity, freguent urination, and

urinary incontinence.



neur al gi a, di abetic neuropathy, neurodegenerative

di sease, cerebral apopl exy, ischemc synptom nerve -
20 injury, neurogenic skin disorder, inflammtory

di sease, pruritus, allergic thinitis, apoplexy,
irritable bowel syndrone, asthma, chronic obstructive
pul nronary di sease, dermatitis, nucositis, stomach and

duod [ _.ul i nfl b | di bl add
Suosengl, h et o DL LETTRAZLX DPYEL o seR, Bl addery o
TGN LRens coi acherestold ShaLa N TR IR oz,

AL o @ 4 8 B, ?Af;/pﬁéPMQEQQ‘EFéQﬁﬂ Q@cgg%g%d s%rlg_a thereof

phar maceut i cal acceptabl e salt thereot according to

aboves dd Pfig 2t 0 9abdv Bt hed Qoanargaghagmae@h@&cally
preventing pain characterized in that the nethod

copréseso Bt Al st€ring a pharnmacol ogically effective

amount of a 3, 4- dihydrobenzoxazi ne conpound or a

phar mneltteutplcathyceactep: abbepsal t ivtheaeobrddogr dongbboe 5

above 1 or 2. 10. The treating and/or preventing

med ek e cloeli pyin ols abovee 9pahey echrohécppidnis acute

pai n, chronic pain, neuropathic pain, rheunatoid _

artSH e atiphe npaHeur ahgiaatohduprbphrhyishppénal gesiralaia,

m graine, joint pain, acute postherpetic¢ neuralgia,

PO Rt 1 neYir e 31 385 Ehr ORT X2 HBEL héPpBE| Bain, acute

neural.gi a, posto era%ive pai n, . cancer pain . .

TS Y pef T HET SUPEF GRS EySEr Pl Bouralaia, chronic

paosttr 1 c eur al gj a, diagetic europat hy ar .

oo b gner o | 2L El e SHEUSOLERERHETBRLY Banggx patn.

CQﬂpfiéﬁﬂgkék§ﬂﬁgf%Fefﬁf&?étitial cystitis, posttraumatic
neuralgia, diabetic neuropathy cor neurodegenerative
disease,

7. An inhibitor of vanilleid receptor subtype 1 (VR1)
activity comprising a 3,4-dihydrobenzoxazine compound or
a pharmaceutically acceptable salt thereof according to
above 1 or 2 and a pharmaceutically acceptable carrier.

8. A method for treating and/or preventing a disease
selected from pain, acute pain, chronic pain,
neurcpathic pain, rheumatoid arthritis pain, neuralgia,
neuropathy, hyperalgesia, migraine, Jjoint pain, acute
postherpetic neuralgia, postherpetic neuralgia, chronic
postherpetic neuralgia, postoperative pain, cancer pain,
inflammatory pain, interstitial cystitis, posttraumatic

neuralgia, diabetic neuropathy, neurodegenerative

disease, cerebral apoplexy, ischemic symptom, nerve



conposition according to any of above 3 to 6 and

witten instructions concerning said pharmaceutica
conposition - 21 stating that said conposition can be
used or should be wused for-txgating and/or preventing

a di sease selected frompain, acute pain, chronic

pai n, neuropathic pai n, rheunatoid arthritis pain,
neuraldl a , NEUE DALY, I Per alogsta, s AEILALNL, LOWNGeace,
pai ‘ut’e pos her peti gura gfa post herpeti

Bg&{ﬂ:@ﬂ& Cé‘ff’é‘fi <9°§MI‘?£P§E' CapBﬁ?%Qk‘nﬁ?rrltable bowel

oper at'i ve pal cancer paln, tory pain,
| ndBrstdrhd al %ét'éhr@ﬁ?f&tBEEHEE!:ElQ@UfJﬁhﬁbﬁary disease,
di abetic neuropathy, neur odegener ati ve di sease,
cetehiat i - BPORhexys i t $€Nest EmSYAPLAN) dOBH¥Aal NLUEYE -,
neur ogeni ¢ skin disorder, inflamuatory disease,
priutf tama@abtergbiwel rdl sedss, lapeplexyhyperstablieivity,
bowel syndronme, asthma, chronic obstructive pul nonary
diseagentdermataticn, @mudosringrystooashiaadcduodena
ulcer, inflammatory bowel disease, bl adder o _
hyPersersi 13384 yin f tleajuehie TH@tlﬁgﬂi pANPAhEcar pARAP1Sstering
i ncontinence. 12. Use of a 4- di hydr obenzoxazi ne

coﬁrﬁalﬁw‘anacﬁolaogwa%%c%ﬁﬂ%%w? %@@@BFaﬁfeasévé
ccordin to above or 2 for the e tion
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neur opat hy, hyperal gesi a, graine,” joint , acute

POsia Merieti L e al gl a, t@@%@@ﬁ&&tbé}mpﬁ%é@' ghRinistering
chroni ¢ postherpetic neuralgia, postoperative

a pharmacclogically effective amount of a 3,4-
dihydrobenzoxazine compound cr a pharmaceutically
acceptablie salt thereof according to above 1 or Z.

10. The treating and/or preventing method according to
above 9 wherein the pain is acute pain, chronic pain,
neurcpathic pain, rheumatoid arthritis pain, neuralgia,
neuropathy, hyperalgesia, migraine, Jjoint pain, acute
postherpetic neuralgia, postherpetic neuralgia, chronic
postherpetic neuralgia, postoperative pain, cancer pain,
inflammatcory pain, interstitial cystitis, posttraumatic
neuralgia, diabetic neuropathy or neurodegenerative
disease.

11. A commercial package comprising a pharmaceutical
composition according to any of above 3 to 6 and written

instructions concerning said pharmaceutical compeosition



pai n, cancer pain, inflammtory pain, interstitia
cystitis, posttraumatic neural gia, diabetic

neuropat hy, - 22 neurodegenerative di sease, cerebra
apopl exy, ischemc synptom merve injury, neurogenic
skin disorder, inflanmatory di sease, pruritus,
allergic rhinitis, apoplexy, irritable bomel

yndr.one t ronic_.obstructi nary,
SYRLOIE, FLLTR, SLORLSe  PREAT USH! Ko BULADOR Ypoina be
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hypersensitivity, frequent urination urinary

| neatt i nence. addee Usgi A éh§oﬁlell Bx%obﬁaé%@éwgc pain,
conpound or” a pharnaceltically accepfable salt

t heteahaBeLOr diferi 0isapeye, Inetrd159k, t Reupbppanhat,i on
of a pharmaceutical conposition for treating and/or

prieypesnt 4 Nge pha N mAageaidengibonabpuend aerube bébstTherpetic
use of a 3, 4-di hydrobenzoxazi ne conpound or a

phagwezkut ¢ capd ytaecept abl eesaktigiher ebfcaccopdsngetrpetic
above 13 wherein the pain is acute pain, chronic pain,

neig opat hi @ mﬁtopﬁé@hw@ Hadrt hepprsrpapan, inflammatory
neural gi a, neuropat hy, eral gesia, mgraine, joint
;xﬁ%ﬁnac%ﬂ%ﬁrﬁ%%¥h%¥p%Y?ElEéﬁraP@ﬁStr68§PﬁéFpéﬁpéalglar

r ia, chronic postherpetic neu
hahd & %%%%thzanla%‘ﬁrgﬁ?ﬂeneFﬁFFg%ﬁiLaF@Sﬁai gerebral
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conposi tion conprising oxa2|ne

COMPOYNGi s, apoplexy, irritable bowel syndrome, asthma,
chronic obstructive pulmonary disease, dermatitis,
mucesitis, stomach and duodenal ulcer, inflammatory
bowel disease, bladder hypersensitivity, frequent
urination, and urinary incontinence.

12. Use of a 3,4-dihydrobenzoxazine compound or a
pharmaceutically acceptable salt thereof accerding to
above 1 or 2 for the preparation of a pharmaceutical
composition according to above 4 for treating and/or
preventing a disease selected from pain, acute pain,
chronic pain, neuropathic pain, rheumatoid arthritis
pain, neuralgia, neuropathy, hyperalgesia, migraine,
joint pain, acute post herpetic neuralgia, postherpetic
neuralgia, chronic postherpetic neuralgia, postoperative
pain, cancer pain, inflammatory pain, interstitial

cystitis, posttraumatic neuralgia, diabetic neuropathy,



or a pharmaceutically acceptable salt thereof
according to above 1 or 2 and a pharnaceutically
acceptable - 23 carrier with one or nore agents
selected fromthe group whichrconsists of an
anti-virus agent, an antidepressant, an

anti convul sant, an antiarrhythnic a |l ocal anesthetic,

an anes%hetlc %I-D-asg L e rec ptor :
ant Agon %?e“%Fa bY%n FSE PEr caFT§PEFaI GPOK ﬁéﬁVelSChemlC
b Qg&g?torﬁ‘ ”RQf'tSr?ng a”}qeu”‘é' émct %Y ,2ngLaesy e% 2

an antag At anaF dsi'c” anaz-adrena

refﬁPiQ%ma@&P 'éi eésQEd%EhPEtEQr S%&%EBQE rhlnltls,

appllcatlon Perom annel ~ant agonr’st,

@?E ﬁ%Chﬁﬂﬁfta@P@nﬁéwe§ngyﬁaroﬁBt'Q%%ﬁhhc agedtic
4- di hydr obenzoxazi ne conpound or a

rﬁmwgﬁmm&miﬁél¢u1ﬁ@ﬁ§@yaah§e§abt tbemaeh taegomedicag it s,
above 1 or 2 for the preparation of a drug according

t stabovie Avd ddodénakt hbdetbpr ihfeatminagoandbonel discase,
preventing a di sease selected frompain, acute pain,
chvbril@e paiyper pews bpar bt ¢, pdragueheunat okd iant hentl s
pai n, neural gia, neuropathy, hyperal gesia, m graine,
J(ﬁ?ﬁniﬁﬁnln%Q®¥éne@@@t her petic neural gi a,

post her peti c neur al chronic postherpetic

netir al'§i%, O ostopbr® .%r%%%m%%\me%% papound or a

f.l ammat t t I
Lg%fi%%?é@%cgaJnﬂvar%%?eégal'ai'aﬁa??ﬁ hBGFesE, Agcoraing to
ey avleoenss ol ve, dS6358. 6er Ehral AROBLENG -cucical
| SChem C Syl’rp om nerv Ury, neuroge | C S

di SQrdess e 4 o | f%ytgﬁgbﬁéﬁgorpﬁPé%&H%mna'EEEQ'C

rh|n|t|s apopl exy, 1rrit
according to above 5 or 6.

14. The use of a 3,4-dihydrobenzoxazine compound or a
pharmaceutically acceptable salt thereof according to
above 13 wherein the pain is acute pain, chronic pain,
neuropathic pain, rheumatoid arthritis pain, neuralgia,
neuropathy, hyperalgesia, migraine, Jjoint pain, acute
postherpetic neuralgia, postherpetic neuralgia, chronic
postherpetic neuralgia, postoperative pain, cancer pain,
inflammatory pain, interstitial cystitis, posttraumatic
neuralgia, diabetic neuropathy or neurodegenerative
disease.

15. A drug comprising a combination of a pharmaceutical
cemposition comprising a 3,4-dihydrobenzoxazine compound
or a pharmaceutically acceptable salt thereof according

to above 1 or 2 and a pharmaceutically acceptable



syndrone, asthma, chronic obstructive pul nonary

di sease, dermatitis, mucositis, stomach and duodena

ulcer, - 24 inflanmatory bowel disease, bl adder

hypersensitivity, frequent_uggnation, and urinary

i nconti nence characterized in that one or nore agents

sel ected from the group which consists of an

anti-virus a ant i depr essan
bR

ent, an t. an
antTtohvhl $ant, °&% &ht T'aFPhyPRi-E SarGgred foed the group
ﬁg@ﬁ%?ft&gms§9¥gn8§tggt5 thggFu%nagé L, an aqtidepressant,

D-aspartat é réceptor antagonist, 'adrena

cortigal; cShehPsdnea Fﬁr \cﬁﬁt%%%gtﬂmﬁ%ﬂs%ﬂl@&aﬂ anesthetic,

antiinflanmatory anal gesic, narcotics, an antagoni st

anah 088t $théet c adsgnalhBeny ecepPLopadgaRiStecaphed Cine
for external application, a calcium channe

aMragoidisist A POtagseNal ebapneblopeaebidand aBrve block,
antipyretic agent are used in conbination with a
pharmeacot ogb tdd 1 yaret f ecfi yemabount apblgasic, a narcetic,
3, 4- di hydr obenzoxazi ne conpound or a pharmaceutically
actem@adgosatt dhel @osiaccendusepdoemdbbitee lrece@tod8.

A method for treating and/or preventing pain _
chrddeteri Z2d"eRlehat fae artabdalseBradrphileny afi 6alcium
of a 3,4-di hydrobenzoxazi ne conpound or _a
pHatFRiehtF R 99 1 2ecept BB RSSAFE EHBPBBL QBE8REr ngRfodn
above 1 or, 2 in conbination with stimnulation-produced

aﬁgpﬁﬂ%Xﬁ?E%ﬁeﬁﬁ%ﬁF'frpn1acupuncture, t ranscut aneous
e{gptﬁﬂgquyQ§t§W§L fﬁléngggﬁggkgyeﬂgp ompoun
i Stifur Aty

transcutaneous €l ectri‘tcal herve on ?h%%a%y,

SR PRLIL SR LDRaPY.c PRCLIE PhoBRiRy 1o

stiuBiati ofy thef@pysh &l e p9L2AVYL SbYea drug according to
above 15.

17. A method for treating and/or preventing a disease
selected from pain, acute pain, chronic pain,
neuropathic pain, rheumatoid arthritis pain, neuralgia,
neurcopathy, hyperalgesia, migraine, joint pain, acute
post herpetic neuralgia, postherpetic neuralgia, chronic
postherpetic neuralgia, postoperative pain, cancer pain,
inflammatory pain, interstitial cystitis, posttraumatic
neuralgia, diabetic neuropathy, neurodegenerative
disease, cerebral apoplexy, ischemic symptom, nerve
injury, neurogenic skin disorder, inflammatory disease,
pruritus, allergic rhinitis, apoplexy, irritable bowel

syndrome, asthma, chronic obstructive pulmonary disease,

dermatitis, mucositis, stomach and duodenal ulcer,



t herapy, l|aser therapy and | owfrequency therapy. 25
19. A nethod for treating and/or preventing

post operative neural gia characterized in that a 3, 4-
di hydr obenzoxazi ne conpound- of4 a- phar maceutical ly
acceptable salt thereof according to above 1 or 2 is
adm ni stered after perform ng a surgical operation

| d f i cat t f [ e
SOt 19 TER T oh. PHET | piterar > fer DLSEREF S SHOZ SRR Ward
dof sal,, 4,00t Pi(r‘}%ﬂ&rf; §X§p§%9§8%?n¥nc88kgﬁl ngard
dor'sal —Toot entry zbne deStructton, cordotony, and

fféﬂgfﬁcéé%E%e§X£$S£QQt_éﬁé¢®EAﬁg§eCE?$HEs'§¥E@Ek€H from

The 3, 4-di hydr obenzoxazi ne conpound of the present

| nentd esueffiectn vebysi ahibbtsaManhth ol drhecepkak, an
subtype 1 (VR1l) activity, and therefore it is

efdrecideterd fsdhe, amdicalcéneal sent, and/ antphevanthenc

of di seases such as pain, acute pain, chronic pain,
nelmopatadi opal ipne stieeat pi dnaatbsthesipadnng, an N-
neur al gi a, neuropathy, hyperal gesia, mgraine, joint

paiet hlcul e grost t dfee peeteprt peurat gyanipost Aérpetilccortical
neural gi a, chronic postherpetic neuralgia,
postoperht | & 1PETH, P Eamkera p%\@fﬁ,St?ﬁ@llﬁﬂgra{i@iiylﬂééﬁﬁl{ﬂatory
interstitjial cystitis, posttraumatic neural gia,

di et & Hourspat Hyl Che R b deyen@pai FeaBR $8888C, ®o-
cerebral. . apopl ex I schem c_synpto nerve injur

GUP GGt I G S or gL Phf | AL OFY 0] SekegrTernal
pr.yr.iqt: , ergi it 0 irritabl .

b e, T ct b chinfE BnE¥eat b BurBsageyem

disgagte) IS Lighg an antipyretic agent are used in

combination with a pharmacologically effective amount of
a 3,4-dihydrobenzoxazine compound or a pharmaceutically
acceptable salt thereof according to above 1 or 2.

18. A method for treating and/or preventing pain
characterized in that the method uses administration of
a 3,4-dihydrobenzoxazine compound or a pharmaceutically
acceptable salt thereof according to above 1 or 2 in
combination with stimulation-produced analgesia selected
from acupuncture, transcutanecus electroacupuncture
stimulation therapy, transcutaneous electrical nerve
stimulation therapy, silver spike point (SSP) therapy,
peripheral nerve stimulation therapy, spinal cord
electrical stimulation therapy, electroconvulsive

therapy, laser therapy and low-frequency therapy.



- 26 nucositis, stomach and duodenal ul cer,

i nfl ammat ory bowel di sease, bl adder hypersensitivity,

overactive bl adder type frequent urination, and

overactive bl adder type urinasy_incontinence.

Particularly, it is effective as a therapeutic agent

and preventive agent of di seases acconpanied Wi th pain
chronlc gain,

e o SRS, £8r PR D RO SaR AT pRRURLS
oAl g, o ge%!sx {vpgcaloesis, m graine, Lot

pos erpe i ¢ neuralgra, “postherpeti

nqyfﬁ%@fgbeﬁgéQQkEnepeéﬁQSﬁHStbE Heﬁpékﬁhﬁeutlcallﬁ

post operati ve paln, canc pal n ['ammat ory pali

I dershtdhpl SYSLILh8rcPPShERBUARLLCLoNBYELINAsr 2 is
di abet’i ¢ neuropat hy and neurodegenérative disease. In

adghimimonstefdé@cistby getteranhgnecbanysanlf pparkhe on
conventional anal gesics are al so expected. The

3, dle Ik iyl obeomiz 0x 8z & neecoapyundeofet ieepréagnt

i nvention represented by the above-nenti oned genera

f oreid & fAfanotnonpyr hpkeaal ereevkenkciinhicbi t epynal cord
effect on VRL activity but also resists oxidative
meiabet | sRahdexphsieRcef VERatBeEEONY | APLBGAr @0@:@1 fil@é"sal
sustainability of the inhibitory effect. The conp

of L¥ e %W%%%n%on?n@%%FFﬁﬁt%aPth%Prﬂ8§OBVopéPP|5§O§G€H lobe
as_an. exceedingly high absorbability, and/or

exXteedihyly high stability in gastric juice. Such
effects could not be predicted even by those skilled
inthe art. - 27 Therefore, the novel conmpound of the

PASPEOtAGES OF THE INVENTION

The 3,4-dihydrcobenzoxazine compound of the present
invention effectively inhibits vanilloid receptor subtype
1 (VR1) activity, and therefore it is effective in the
medical treatment and/or prevention of diseases such as
pain, acute pain, chronic pain, neuropathic pain,
rheumatoid arthritis pain, neuralgia, neuropathy,
hyperalgesia, migraine, Jjoint pain, acute post herpetic
neuralgia, postherpetic neuralgia, chronic postherpetic
neuralgia, postoperative pain, cancer pain, inflammatory
pain, interstitial cystitis, posttraumatic neuralgia,
diabetic neurcpathy, neurodegenerative disease, cerebral
apoplexy, ischemic symptom, nerve injury, neurcgenic skin
disorder, inflammatory disease, pruritus, allergic
rhinitis, apoplexy, irritable bowel syndrome, asthma,

chronic obstructive pulmonary disease, dermatitis,



invention is an excellent conmpound which is nore
likely to be practically used as a drug. BEST MODE
FOR CARRYI NG OQUT THE | NVENTI ON The definition of each
termused in this specificatpgn_is as follows. A
"Cl-6 al kyl group"” represents a |linear or branched

al kyl group having 1 to 6 carbon atons, preferably "a

erdads ngfiﬁgﬁgcar 508, “anEr %F&&ﬁ SRSy bowel

g&?QQase?nbhgggr ?p}‘é rr%%%s 1%1?7%99' Ce)alil:pactlvei O_Lbuc}cyl

group, a tert butyl
p@pﬁglfgéauentaurlhaeegﬁtygn%r%%%;f%t t-a%aa&ér type
group, a hexyl group, et y group
repigsept snachtngahcar branched al kyl group having 1

to 4 carbon atons, and specifically includes a nethyl
group, Pmﬁtm&rgypupt Qs peOPYLL9eURs aafhksapeORYk agent
group, a butyl group, an isobutyl group, a sec-butyl
gandppraveéetivbubyentebd. dAsthakegencatpnthiicsi aith pain
fluorine atom a chlorine atom a bromne atom or an

i oeiiaet aponpuahdaa Phdori Aeuakomeand chromlior ipeerat om
are preferred, and a fluorine atomis particularly
prefreppellia rEing ahrewygiduprthy iad saPréxy giremx@hqia,
which the alkyl part thereof is a "Cl-6 al kyl group”
olPe%%PaE\%vehﬁ@ﬁ%%a‘éalaef PAPERSRE  SPEAPTt PaItny, squte

d h ’
PSS BT TEGhHbRORy BPOLBC Bobufe ;E’%%%P&@&afaﬁ%)%“lc

dﬁQ@Hﬂg eQ£ ;ﬁ%§§a18§8,b558%¥p% QuR VGapg§%£ %%% %aln,

T oup, pen
inflammatory pain, interstitial cystitis, posttraumatic

neuralgia, diabetic neuropathy and neurodegenerative
disease. In addition, effects by different mechanism
from the conventional analgesics are also expected.

The 3,4-dihydrobenzoxazine compound of the present
invention represented by the above-mentioned general
formula [1] not only has an excellent inhibitory effect
onn VR1 activity but also resists oxidative metabolism and
has excellent effects in regard to the sustainability of
the inhibitory effect. The compound of the present
invention further has properties such as an exceedingly
high absorbability, and/or exceedingly high stability in
gastric juice. Such effects could not be predicted even

by those skilled in the art.



group, an ieopentyloxy group, a 2-nethyl butoxy group,
a neopentyloxy group, a 1l-ethyl propoxy group, a

hexyl oxy group, a 4-nethyl pentyl oxy group, a

3- et hyl pentyl oxy group, a 2zmethyl pentyl oxy group, a
1- met hyl pentyl oxy group, a 3, 3-dinethyl butoxy group,
a 2, 2-dinet hyl butoxy group, a 1, 1-di net hyl but oxy
group,.a 1, 2-di met.hyl but oxy rou a

S ainB Bt oxy brBtbe L ao 20U e By Bt 8%9°BFoup,
a; 2= ut axy..g ; . "l - - Qr i
el AP B Up SRR RS cOnp O ety S A SN Gy
represeptact ncaddit ;9a4t @st hegabgve- nentioned "Cl1-6
al koxy group”, a hal oal koxy group in which the "Cl-6
al kyl group” constituting the Cl-6 al koxy group part
is substituted with 1 to 5, preferably 1 to 3, nore
peeferabby BCoRndARREINa&meUTr THEf TevenT Ioal ogen at ons,
preferably the same 3 hal ogen atons. Specifically,
such d'treal daf kokyign oup eachudesmaustdoinnehhexy
group, a difluoronethoxy group, a trifluoromethoxy
gPupl fhcabronohet ABxFOgloWp,- a chl or onet hoxy group, a
di chl or omet hoxy group, a 2-chl oroet hoxy group, a 1, 2-
dichI6¥oéfh6§yab¥bbp9r%u9,ZE%PE%F%?E%tﬁoiynﬁﬁéuBF jranched

trjich th ) 2-fl th , "
2529l TFPEP LBF biifoky thr b TROD, StOMSy | BRESEIaMKy @ C1 -
' 4-f1 b , tc. ,A"C -6.al
O Syl aiohiOLROHEDXE, BURYR afbfor spEiitaidy,
N i di tij t -..29
R de PR Rl bR B oy r b0 Doshell RoRpogdugoue
Loy whbshobbe ohnf, abkyhcghodRoupNehi t8bbig ihe Gl a

al koxy
sec-butyl group, a tert-butyl group, a pentyl group, an
isopentyl group, a tert-pentyl group, & hexyl group, etc.
A "Cl-4 alkyl group" represents a linear or branched
alkyl group having 1 to 4 carbon atoms, and specifically
includes a methyl group, an ethyl group, a propyl group,
an isopropyl group, a butyl group, an iscbutyl group, a
sec-butyl group, a tert-butyl, etc.

A "halogen atom" is a fluorine atom, a chlorine atom,
a bromine atom cor an iodine atom, and & fluorine atom and
a chlorine atcm are preferred, and a fluorine atom is
particularly preferred.

A "Cl-6 alkoxy group" is an alkoxy group in which
the alkyl part thereof is a "Cl-6 alkyl group” of the

abocve-menticned definition. Specifically, it includes a

methoxy group, an ethoxy group, a pPropoxy group, an



group part is substituted wwth 1 to 5, preferably 1 to
2, nore preferably 1 hydroxyl group. Specifically,
such an al koxy group substituted with a hydroxyl
group includes a hydroxynet hoxy-group, a

2- hydr oxyet hoxy group, a 1 hydroxyethoxy group, a

3- hydr oxypropoxy group, a 4- hydroxybutoxy group, a

SRR R Jr L SO R,
X L
g%%%raﬁg¢g¥ fog%lrg %géper§%¥l%&§aﬁgp%§0 Ad %éﬂ@@loxy
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However he prese I nvention’iIs not

t@@@@é&ﬂ&@‘ﬁ Fabbe R1l-BinispRopyeiogenuat 0 Glxdloxy
hal ogen at om alogen atom here'is pre{erably a
fduotp nez at oz Ohyapeht 9LbRe gabam, pastmethgnipgntyloxy
preferably a fluorine atom However, Rl is preferably

ag hwalp pgen2 atethwheanXyi sxyagabtippgen latneth yapenRYy lioscy

a hal ogen atom particularly preferably a fluorine
arommhen X PsdOrsthibbetpref erabby, abgt B~ ﬁgm@ﬁ@yﬁbutoxy
are fluorine atons. Mrre specifically, RL is

fOFPes: 2 Rl § Sd{fl?tBYh?BFQQEnGEPéﬁv of 1@2rdamﬁ§|hdé@h1toxy

atom - 30 - referablg % a hydrogen_atom. o & L
FIEONR ne? at oy d1methylbutoky group,~a 2, 3- dlmeth Ibutoxy

group, a Z2-ethylbutoxy group, etc.

A "Cl-6 alkoxy group which may be substituted with 1
to 5 halogen atoms " represents in addition to the above-
mentioned "Cl-6 alkoxy group", a haloalkoxy group in
which the "Cl-6 alkyl group" constituting the Cl-6 alkoxy
group part is substituted with 1 tc 5, preferably 1 to 3,
more preferably 3 and the same or different halogen atoms,
preferably the same 3 halogen atoms. Specifically, such
a haloalkoxy group includes a fluoromethoxy group, a
difluoromethoxy group, a trifluoromethoxy group, a
bromomethoxy group, a chloromethoxy group, a
dichloromethoxy group, a 2-chlorcethoxy group, a 1,2-
dichloroethoxy group, a 2,2-dichloroethoxy group, a
trichioromethoxy group, a 2-fluoroethoxy group, a 2,2,2-
trifluoroethoxy group, a 2,2,2-trichlorcethoxy group, a
4-flucrcbutoxy group, etc.

A "Ci-6 alkoxy group which may be substituted with 1

to 5 hydroxyl groups" represents in addition to the



(however, Rl is preferably a fluorine atomwhen X is

CR3) [Preferable R2Z] R2 is a -6 al koxy group which

may be substituted wth the sane or different 1 to 5
substituents selected fromazfalogen atom and a

hydroxyl group, preferably a Cl1-6 al koxy group which

may be substituted with 1 to 3 halogen atons or 1 to
3_hydroxyl . groups,, .The "Cl -6 al koxy , group” here nmay be ,
ST RaRen s PRRRR A o el ER RSP S b A Srout in
[ an~al ko r i which.the .al kyl. grou
DBl B e R e BB Rt R ety @ koxy
3o BLKOXYs BLEURPOLER MAYNDE RLABCNGGcreraply 1 to 2,
Specifically, it 1ncludes an ethoxy group, an

| BOPE OPPXYe BEBUD, 1aAyHSBRYYL OXY-cAQUPspedi FERLI DYt 0XYich an
group, a 2,2-d|nethyF-propoxy group, etc. A "C1-6

ah kixyy g ouppWeusbt ey tbe subst bt uieeowytih gkoud i%icludes a
hal ogen atons" represents in addition to the above-

neypd ronede ey ab koxy, grodphydrCkye tabkexyrguaypa 1-
substituted with 1 to 3 hal ogen atons. The Cl-6 al koxy
ghpdipesubshexut edowpt hal3tby8rhalypgepcatyows onepr esdnt s

a Cl-6 al koxy group substituted with the same or

dir Y4 epenputaxy o9 BOREl ogeh B Be < ypratelaply gEkePsame 6
tqﬁg hal ogen. atons, particularly preferably 1 to_3
FRYRFPRENSEBHRXY - IBRUP Spd P T NEEFPY Y FTTERENI B8Py 1OXY

2,2, 2-trifluoro:ethox roup, a

P51 17 oht Gr OLBE hOKy~ O BUBFORTSEBYAORY: BEGHE: ity
group, a 2,2,2-triiodo-ethoxy group, etc. A

particul arly

In the general formula [1], preferable examples and
particularly preferable examples of each symbol are as
follows. However, the present invention is not limited
thereto.

[Preferable R']

R' is a hydrogen atom or a halogen atom. The halogen
atom here is preferably a fluorine atom or a chlorine
atom, particularly preferably a flucorine atom.

However, R' is preferably a hydrogen atom when X is
a nitrogen atom, and R! is a halogen atom, particularly
preferably a fluorine atom when X is CR®.

More preferably, both R® and R! are fluorine atomns.
More specifically, R' is as follows:

R; 1is
(1) a hydrogen atom or

(2) a halogen atcm,



preferable "Cl-6 al koxy group substituted with 1 to 3
fluorine atons" is a C2-5 al koxy group substituted
with 1 to 3 fluorine atons. Specifically, it includes
a 2,2,2- trifluoro-ethoxy groyp,-etc. A "C -6 al koxy
gr oup mhich may be substituted with 1 to 3 hydroxyl
groups"” represents in addition to the above-nentioned
Cl- Gfalk Xy group, a Cl-6 al koxy group substituted
winR 1" ?% hydr oxyl groups, preferably 1 hydroxyl

g p Xy . group substituted wth 1 to 3
§9fo§yﬁng§%%§ ?éggré erably a C2-5 al koxy group

sppftétgiggrfhghagoﬁydroxyl group. Specifically, it
i ncl udes a 2- hydroxy- 2-net hyl - propoxy group, a

2¢hydleoxy; R lrdipmihytawthoxy group, etc. [Preferable
R3] R3 is a hal ogen atom The hal ogen atom here is

ps ef enabl yeaatbwori ne atomor a chlorine atom
particularly preferably a fluorine atom Particularly
prie¢erdbly, CROth R3 and R1L are fluorine atons.

[ Preferabl e Rl and R2 when X is nitrogen aton] Wen X
|éPéeﬁ¢¥¢b§%nRakon1 preferably RL is a hydrogen atom
and R2.,is a Cl-6 al koxy group which may be

subst iR utt&d awiCiliy & e Sarve Brovd Piferdhtlay the 35'Hat bifent cd
ato - 32 Particularly preferably RL i s a hydr %

af bt ahlee RBame soh %Fée’éFRgx;J/ ﬁPoépS\‘/%HlSGHtH&WEe selected

bstlt n _atons.

pr%?%r%bly9?8¢ saéoﬁyanggn Yg ndTRIP pgeferably a
tef 1o bif XY, 9L PRy 3R L ORYLOXY gﬁggﬁitﬁted with 1 to 3

halogen atoms or 1 to 3 hydroxyl groups.

The "Cl1-6 alkoxy group" here may be an alkoxy group
in which the alkyl group part is linear or an alkoxy
group in which the alkyl group part is branched.

A preferable "Cl-6 alkoxy group" is a C2-5 alkoxy
group which may be branched. Specifically, it includes
an ethoxy group, an isopropoxy group, an isobutoxy group,
a tert-buteoxy group, a 2,2-dimethyl-propoxy group, etc.

A "Cl-6 alkoxy group which may be substituted with 1
to 3 halogen atoms" represents in addition to the above-
mentioned Cl-6 alkoxy group, a Cl-6& alkoxy group
substituted with 1 to 3 halogen atoms. The Cl-6 alkoxy
group substituted with 1 to 3 halogen atoms represents a
Ci-6 alkoxy group substituted with the same or different
1l to 3 halogen atoms, preferably the same 1 to 3 halogen

atoms, particularly preferably 1 to 3 fluorine atoms.



2,2,2-trifluoro-ethoxy group or a 2, 2-di nethyl-propoxy
group. [Preferable R, R2 and R3 when X is CR3] Wen X
is CR3, preferable RL and R3 are R1L and R3 which are
the same or different hal ogemsmtons, particularly
preferably the same hal ogen atons. More preferably,
both R3 and Rl are fluorine atons. Wen X is CR3,

P rabl e is.a,C2-5 al koxy group_.sych as an
TNy Grobby” k| S5 ChoRy SaPobpe X LLURAEGRyoRy arous,
g " X P , 2-di,net Byl - .pr

% oupe 2L PLLDLOY ERUPe 8,2, 25 oIl X SR Loy
torduhal 0920 ab 0fp: 1 BAELEEABLY GhUAp], NetRLONE, pgUERcaSarly
a 2,2,2-trifluoro-ethoxy group, "a

ZPePetsbhibl OCD-61 HOXKYxyOHOHRp BuBs2iZulkelbrame:- at Rexys
group, a 2,2,2-triiodo- ethoxy group, etc.; or a Cl-6

af koxyige oaposshsi gt it €ed-5wal Rokyolyrdupy duexyl: tgredps,ith 1
such as a 2-hydroxy-2- nethyl-propoxy group, a

2=ydr Dkyetide dapemby| -Spdvoidd cgl oyp, iettncMdes a 2,2, 2-
specifically, when X is CR3, Rl and R33 are

pr e b st - eheosangrovrdi £terent hal ogen at ons,

particul arly preferably fluorine atoms and R2 is .

pr ef efablGt & Gl KGR o wHileh hayspestituted with 1
subs%itu sane or different 1 to

ed wth the, 3
Stfbst i TR %Y SV EReRY " 35CPFPRRTEST LiorAHE tAPEM ang g
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s A TSR R ST L S
hydroxyl group. The Cl-6 alkoxy group substituted with 1
to 3 hydroxyl groups is preferably a C2-5 alkoxy group
substituted with 1 hydroxyl group. Specifically, it
includes a 2-hydroxy-2-methyl-propoxy group, a 2-hydroxy-
1,1-dimethyl-ethoxy group, etc.

[Preferable R?]

R is a halogen atom. The halogen atom here is
preferably a fluorine atom or a chlorine atom,
particularly preferably a fluorine atom. Particularly
preferably, both R’ and R! are fluorine atoms.

[Preferable R' and R® when X is nitrogen atom]

When X is a nitrogen atom, preferably R' is a

hydreogen atom and R® is a Cl1-6 alkoxy group which may be

substituted with the same or different 1 tc 3 halocgen

atoms.



di met hyl - et hoxy group. A "pharmaceutically acceptable
salt" in the present invention nmay be any kind of
salt as long as it forms a salt with a conmpound
represented by the above-nentimned general fornula
[1], and can be obtained by reacting it wth, for
exanpl e, an inorganic acid such as hydrochloric acid,

| f d h Lor_h
2 or gt - ect 4 L oht BEC B3PV cRhch .2 ey GhTd it o and &
CErateichdal LU LEoAE! e!hlgac LG, B8 LG4 diitn the

Succl nit ¢ acl acl I C acCl

tEhhbuorQaeshify aebfls. 9'M89@'§r§§é9ab§§cﬁfQ'Caﬁ%gﬁrogen
met hyl sul fonic acid, p-toluenesulfonic acid

b@ﬂ@ﬁn§§@|§5n1§ @Cﬁéhtﬁﬁu@@£§YQ§@uﬁonéﬁ @@bgut@&ya@roup, a
am no acid such as |lysine, arginine or alanine.

hyd? a2 edri eoupoundrhbydr ateuvandrsal vave daimegagh -propoxy
conpound are also included in the present invention.
lgraddi ti on, various isoners exist for the conpound

repr esent ed by the above- nentloned general formul a
[ﬂ?refgbabé@aﬁplé% Brics RferhandXziss6Rét exi st as
geonetrlc i soners, and when an gsymmetric carbon atom
exi st Wherenants difens PRt cdidsiefeoners Rox@ge Bs and R
stereoi soners based on these, and tautonmers may

S 5T FHEr BRGr 3anGI PT Bf T REERTI DONEFSPaRd Oie

m Xt ures th r eof t he range of

T oy ob P Erb 17, s dptften i et o AL AR
| nventj.an. gl st engonpasses, pr0drg ompaunds of 1 hss

conpounds i te” conpounds as equi valent

282‘32% bes) dese 1 e, camayid epsesanted sby tsy group
such as an ethoxy group, an isopropoxy group, an
isobutoxy group, a tert-butoxy group, a 2,2-dimethyl-
propexy group, etc.; a Cl-6 alkoxy group substituted with
1 te 3 halogen atoms, preferably fluorine atoms, such as
a 2,2,2-trifluoro-ethoxy group, a 2,2,2-trichloro-ethoxy
group, a 2,2,2-tribromec-ethoxy group, a 2,2,2-triiodo-
ethoxy group, etc.; or a Cl-6 alkoxy group substituted
with 1 or 2 hydroxyl groups, such as a 2-hydroxy-2-
methyl-propoxy group, a 2-hydroxy-1,l-dimethyl-ethoxy
group, etc.

More specifically, when X is CR’, R* and R’ are
preferably the same or different halogen atoms,
particularly preferably fluorine atoms and R* is

preferably a Cl-6 alkoxy group which may be substituted

with the same or different 1 to 3 substituents selected



menti oned general fornmula [1]. A "prodrug"” is a
derivative of the conpound of the present invention
havi ng a group which may be deconposed chemically or
netabolically and after admngstered to a |iving
body, it goes through a chem cal change to a conpound
whi ch has an activity as a drug and exhibits origina
arnaco ical ef ect exes and salts not

byr%mcovéﬁﬁﬂ%lgsna DRI o S oA (iR
EOYEDg, 2PSOLRLLOUROD BTA, LAUMALELEALLON S0 o

ta geting to’a target eties

fPéoﬁPéﬁbQ% @r@ﬁﬁdrﬁg2'QCbU@§1E§ﬁ%EbV%th%%@Cb&%%§ a 2-
groups such as a hydroxyl group and an am no~ group in

tied £6RPoRRee Oh v hErBpeS N ronpenki ans - ﬁg’@Qlof:dyC—l 1-
exanpl es of the nodifying group for a hydroxyl group

| doherdey ancacekyl ggeapp, a propi onyl group, an

i sobutyryl group, a pival oyl group, a benzoyl group,

a 4- ret'/phdemoylt graupy acdepesbit caabalhoyh gheupreaent
sulfo group, etc. Specific exanples of the nodifying
gt opn @AY ahenenyr bupdi aél aaétaaﬁeiymarabamtylforms a

group, a 3- nmethylthio-I-(acet Ian1no) ropyl car bonyl
gﬁ%ﬁ% WhHER - as%PmBOPDQSI@Pﬁéﬁ?D SRy BFok{phé Wﬁﬂﬁﬁﬁﬁﬂoned

gro | -2-0x0-1, 3-di.oxol -4-yl)
% ﬂtﬁor ¥aA 1E§a? cEBPi Bl OBSAPBSFY Péfn-reactlng it

mbi nat i on d th anot her d
T DRe ookt <A A Pet=HEonpbart PoRY i, Gy ozoonloric

i RSt A, ORCEENGRLCSTcR i 8 M0gBoromsc
Qﬂ@ﬂfﬁc§ﬁtéfgén£8n§9§atéQEhogstBQallc acid, malonic acid,
citric acid, fumaric acid, lactic acid, malic acid,
succinic acid, tartaric acid, acetic acid,
trifliuocroacetic acid, gluconic acid, ascorbic acid,
methylsulfonic acid, p-toluenesulfonic acid,
benzenesulfconic acid, or benzylsulfonic acid; or an amino
acid such as lysine, arginine cor alanine. A hydrated
compound, hydrate and sclvate of each compound are aiso
included in the present invention.

In additicn, various isomers exist for the compound
represented by the above-mentioned general formula [1].
For example, E isomer and Z isomer exist as geometric
isomers, and when an asymmetric carbon atom exists,
enantiomers and diasterecmers exist as stereoisomers
based on these, and tautomers may exist. Therefore, all

0of these iscomers and the mixtures thereof are included in



present invention may be used in conbination with any
kind of other drugs as long as it is permtted in the
medi cal scene. Therefore, it can also be said that
this pharmaceutical conpositi3@n-is a pharnmaceutica
conposition for the conbined use with other drugs. A
"pai n" neans every type of pain condition no natter

O AP L bR "t Rar YRR Srenr bt 808 ¢ Bar ene
d f
eéfeg?ngolﬂgéﬁgﬁoﬂhmggo Eﬁggﬁéaggg§e§r%%%u%akggﬂEdﬁds of

no natter et her t pai n res from

rﬂ@@é@tbéﬂbogﬁdé hgnpaihBthesYk ted chRPBLSRRCEl Bfifvalent
Therefore, the "pain" as used herein enconpasses, in

adlethb b ORGE Ont Beds9- €akl edmppahl, repedkenpaidn byChieNiabove-
pai n, neuropathic pain, rheumatoid arthritis pain,

nesrial ghag geueopat hyrmhyperfalgesia, m graine, joint

pai n, acute postherpetic neural gia, postherpetic

neur alfgi‘grodtuohi ts posidet pet ice nefir ehgi apmpound of the
postoperative pain, cancer pain, inflanmatory pain,
ipEePenf t faverysent havingost gravumarhé chetipal §eadecomposed
di abeti c. neuropat hy, and _neurodegenerative di sease.
A@P@mh%%tffo?rofflet/alﬁpweﬁalweeéat éifteabeylﬂénis(ﬂwffi to a

IVI nmeans a substance whi ch i nhibits
%nbOd%G 1bt IR %gﬁPPPBua FBE@bFé# §BBP§6etf &s
an |on channel and e ates or attenuate
XetTegd e R, EHOH R Bl VERRTRERg MR ioses

r&ce ﬁgl £¥H§c%1§§£899”é§ ec@tcandTESBé?anE%oé dcﬁalts

receptor subtype tagoni st nmeans a su ce

Ik bb§ s; thevef £t bofiat e agaRl §heWhi ch

A prodrug is used for improving abscorption upeon oral
administration or targeting to a target site. Moieties
to be modified for forming a prodrug include reactive
functional groups such as a hydroxyl group and an amino
group in the compound of the present invention. Specific
examples of the modifying group for a hydroxyl group
include an acetyl group, a propionyl group, an isobutyryl
group, & pivaloyl group, a benzoyl group, a 4-
methylbenzoyl group, a dimethylcarbamoyl group, a sulfo
group, etc. Specific examples of the modifying group for
an amino group include a hexylcarbamoyl group, a 3-
methylthio-1-{acetylamino)propylcarbonyl group, a 1l-
sulfo-1-{3-ethoxy-4-hydroxyphenyl)methyl group, a

methyl (5-methyl-2-oxo-1, 3-dioxol-4-yl) group, etc.



acts on the vanilloid receptor subtype 1, thereby
inhibiting the function of the vanilloid receptor
subtype 1 as an ion channel. The inhibitor of the
present invention has not tozgoapete with the agoni st
but may also inhibit the function as a VRL ion

channel . Specifically, agonists mhich act on the
vamllﬁn. ndgceptor. su té§§ %S de capsai cin
capsai’ti F T VAT T es! B°% |ﬁuPat B8R TBRSESH) 2

h@@ﬁb§ﬁégy£ tGQHg w?vgl?nggﬁeEngkgb or %f Va@é&fﬂé& the

receptor su type activity “may *be 4 substance

WQbCBalDQab“&émbﬂglgéo%* Ak bawabake sthe el |z gaused
by agoni st stinulation of capsaicin, acid stimnmulation

(prgtem) =t heah gtiugubabi ancombh@aphanEBCceYenG3! etc.
conposition of the present invention can be

adeedistered sayhuona pRavwekbeasiebherompammlisn of the
(rmouse, rat, hanmster, rabbit, cat, dog, cow, horse,
sheepenhohkeyntets. hayTher efede int kembphatieceutitdalany
composition of the present invention is useful also
asind defigotoer adrwab ﬁ@tlpogneﬁtnénlsopemmﬁﬁﬁedmn@nthe
the conpound of the present invention is used
heceutFear . prepardid o, 1% ¢ah %%Sﬁ19%d5%ﬂ@ht§at this
rnacolo lcag % acce table carri usua |y own in
|Q %ﬁ?ac%& %5? ntMEP P Eth &xt &ndl Prmé ﬁﬂ&& ating -
ent biljzer eservative
mBfeThiof FPR bBE" coRbFRRR Akuti sher t%teﬁi dewer;
corrl ent, i [ r r
geNL,, 5 P S50l %ﬁ%ﬁﬁxﬁyég'g¥2§§fﬂ c8H81 tBﬁ no

addi tive agents spe pl ant

ahgohol sueh @ﬁee&8§89L18ﬁ QeWEXk QQQBBQE no matter

car bohydrates such as pol yethy ene gl ycol
whether it is a dull pain or a sharp pain, chronic or

acute, etc.), no matter which disease causes the pain
(for example, no matter whether the pain is resulted from
rheumatism, or the pain resulted from cancer, etc.).
Therefore, the "pain" as used herein encompasses, 1in
addition to the so-called "pain,”™ acute pain, chronic
pain, neuropathic pain, rheumatoid arthritis pain,
neuralgia, neuropathy, hyperalgesia, migraine, joint pain,
acute postherpetic neuralgia, postherpetic neuralgia,
chronic postherpetic neuralgia, pocstoperative pain,
cancer pain, inflammatery pain, interstitial cystitis,
posttraumatic neuralgia, diabetic neurcpathy, and
neurodegenerative disease.

An "inhibitor of vanilloid receptor subtype 1 (VR1)

activity" means a substance which inhibits the functicn



gl ycerol triacetate, gelatin, |actose and starch,
magnesi um stearate, talc, lanolin, vaseline, etc. to
prepare a drug in the formsuch as tablet, pill,
powder, granule, suppositoryjginjection agent,
eye-drops, liquid nedicine, capsule agent, troche,
aerosol agent, elixir agent, suspension, enulsion and

ot Pt kY BT RBERBLER EHE" dbSage Avart es “Hepdidi iy
ognéggl%$§¥gpgs o%gggkghggtegh%&%p%%ka%%l ff%ggtlflcally,

adm ni's Ion ne usua

aﬁﬁ1ﬂh§1§5§9 ahn19038 E@c%B%oEa%@%t??I Q. %%ﬂﬁbdﬁlék Jdetc.

per dose, 1 tine to several tinmes pe day, to adults,

i Thé heah ol b 0f aBcepabrPsaBakaLe 10GnthRiceGstOMeans a
preparation such as an intravenous injection, etc.

"Prleyeattagwhisht hehspieal Lhd prevert io@n chandgmdnrs, which
for exanple, suppressing the onset of neural gia or
cheoni ont yhef vapiit Abgdarprephylrastibtgbly 1, At Hearelbpai n,
specifically included is prophylactically suppressing
tHehilphseng othactivecpbsthefpébic vasdidlogida regesorofsubtype
post herpetic neuralgia, transition to postherpetic

neutal i al PP ofilaBDEE- hé?l'ﬁﬁétlr%hb‘éwlorc%g ohiei Pyeéﬁnt
osthergetlc neur al gi a, onset of Eostoperatlvepa

3BVERE b cPEy BPTpbSt 6pRPEEFEVELREI hlCoRgENIGE but’ may
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p onse F aunma neur al'gi-a or °c on|C|ty

o}ﬁe@@ﬁﬁéfa&ﬁ@ﬁ ﬁenfuiﬁ!:gzhae capsalc:ln, capsalcln

derivatives, acid stimulation (protocn), heat stimulation,
etc., the inhibitor of vanilloid receptor subtype 1 (VR1)
activity may be a substance which inhibits the Ca?
inflow into the cell caused by agonist stimulation of
capsaicin, acid stimulation (proton) or heat stimulation.
The pharmaceutical composition of the present
invention can be administered to human as well as other
mammals {(mouse, rat, hamster, rabbit, cat, dog, cow,
horse, sheep, monkey, etc.). Therefore, the
pharmaceutical composition of the present invention is
useful also as a drug for animal not to mention for human.
When the compound of the present invention is used
as a pharmaceutical preparaticn, it can be mixed with a
pharmaccoclogically acceptable carrier usually known in

itself, excipient, diluent, extender, disintegrating



A "drug conprising a conbination"” nmeans a drug
characterized in that it is a formulation containing a
phar maceuti cal conposition conprising the conpound [1]
or pharmaceutically acceptabge salt thereof of the
present invention and a pharnmaceutical conposition or
an agent to be conbined with the conposition of the

t i At . d h t i d i t t, it i
R P Pel gty BrGrACyE Bl Diiegs (ot fier S
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acceptabl e salt thereo e present " inv
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conbined with thé cg%gogﬁkﬁgﬁ gpétﬁg%%?2§%$%l€¥%e agents,

| Byest FoRallg devErchanasterizedalRdhRat stich as ethanol or
phar maceuti cal conposition conprising the conpound

[B¢noyl phaconceyt caabbyiydaatept ablcd sal pdiReresfliofe glycol,
the present invention and a pharnmaceutica
cohposrtlonrbecanafgenyefiethe, caabitned awnid ltisheh,

conposi tion of the present invention are admnistered
viiadngelsmneteardief ecent, adannildty avieer 1 inesut egc. to
respectively, etc. The conpound and pharmaceutica
JoRPRRTEi dnd BRIt ke tPrefenl PHEBnESohabdfthe Piddd inpwder,
conbi nation with. one or . nore other agents follow n
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particularly preferred are an anti-virus agent, an
Although the dosage varies depending on age, weight,

condition, therapeutical effect, administration methods,
etc., 1t is usually administered at a dose in the range
of 0.0l mg to 1 g per dose, 1 time to several times per
day, to adults, in the form of an oral preparate or
injecticn preparation such as an intravenous injection,
etc.

"Preventing” is the so-called prevention, and means,
for example, suppressing the onset of neuralgia or
chronicity of neuralgia prophylactically. As for pain,
specifically included is prophylactically suppressing the
onset of acute postherpetic neuralgia, onset of
postherpetic neuralgia, transition to postherpetic
neuralgia from acute herpetic pain, chronicity of

postherpetic neuralgia, onset of postoperativepain,



anti depressant, an anticonvul sant, an antiarrhythmc

drug, a local anesthetic, an anesthetic drug, a
N-net hyl -D- aspartate receptor antagoni st, adrena

cortical steroid, a nerve blogk,-a nonsteroidal
antiinflamatory anal gesic, narcotics, an antagoni st

anal gesic, an u2-adrenaline receptor agonist, a

St ' al |c nmet hod, drugs for externa
e O, 2R bRl ek an e P oAl agBiifs, ta EBLons of
Roiasst ugaﬂaneﬁkogmﬁgm ?néafl?e@ﬂ% ey etoln%e%g%'}t ‘Symptoms

The anti-virlus agent sp i ca udes

Vb glar @bi fiema 86Y G| O¥i A, gﬁgsth@thte%@%H@ln wstitis,
di danosi ne, amant adi ne, and i doxuridine, interferon,

at}ﬂ:roﬂ'hcer@jﬂt@ﬂepﬁﬁ§§@ﬁ&t§E§CF§hﬁ§| bmsbﬁcb@rdg@sttramatlc

amtriptyline, impramne, om pram ne, trim pram ne,

| rof wepr gl aneo r dolsubepe ity desi poant peumanbxapenealgia.

nortriptyline, fluoxetine, fluvoxam ne, maprotiline,

m anséy i'Mrueetdquptigie)g ta azodvies t 2o Mdens a drug

anti convul sant specifically includes gabapentin,

prieyaisal § hl 2phehobrd t &F , 1pr anfdomelaphenytonhaining a

henyt oi n, njrvanol, ethotoin, trinethadi one,

éi P (oS 2 B Rt PR REPIir FREP & BanhBeprABPOound (1] or

cl onazepam -

d | d 40
n%%%%ﬁlﬁﬁ@%ﬁ%ﬁm%@% BR8FECACPA, the present
t hyt d f
b_qucvleq{ esOn qahl hi d| ne’ Frrgaclé%%gr’/]ré‘ﬁfd%gmlﬁ{)%gg?ﬁg%’a;gg agjent to
%én%dﬂﬁineﬁnﬁﬁgﬁﬂﬁﬂgncgﬁ ggfgiéﬂe E kﬂ? ?EQSEHt invention,
mexi | et ne, apri ndi ne, ni cai d , phenytorn,
EJQﬁ@ﬁd“dkbré&ﬂé&f%ﬁ&”fﬁhthat it is a kit comprising a

pharmaceutical composition comprising the compound [1] or
pharmaceutically acceptable salt thereof of the present
invention and a pharmaceutical composition or an agent to
be combined with the composition of the present invention,
a drug characterized in that a pharmaceutical composition
comprising the compound [1} or pharmaceutically
acceptabie salt thereof of the present invention and a
pharmaceutical composition or an agent to be combined
with the composition of the present invention are
administered via the same or different administration
routes, respectively, etc.

The compound and pharmaceutical composition of the
present invention can be used in combination with one or
more other agents following a general method currently

performed in the usual medical site. When used in



pr opaf enone, propranol ol, am odarone, verapaml,
bepridil, etc. The local anesthetic specifically

i ncludes |idocaine, nexiletine, cocaine, procaine,
bupi vacai ne, nepi vacai ne, pr3gdocaine, tetracaine,

di bucai ne, ethyl am nobenzoate, etc. The anesthetic
drug specifically |ncludes benzodiazepine di azepam

o t hi ental IaI, pofol bac] of en
g£oper+%@%onSu entanlp to SFg Wen |on¥dbeTﬁdmlnlgtered

Ns 1t Tyl 5 §§P rggtge SEQQEQ waRhLagoRri {i i%%c'fhﬁéhbﬁgh
et % h

i ncl udes xt ronet hor phan, nemanti ne,

afRet adi pe, v§£feu§rsompeﬁhagedhlzhecaﬂr%@abs%@rhhcal
steroid specifically includes cortisol, cortisone,

pE ek 159t Db, wifhaﬂﬁen@bﬁp@unddexaﬁabh@$@@@nt invention,
bet anet hasone, paranet hasone, fl uoci nol one acetoni de,

fharoci moha dey peefenettasonaeanf hudiecdruissagent,etat.

The nerve bl ock specifically includes stellate

gangl depr &t okt , epidanbicgamgleentbl eok anpriachihgithmic drug,
pl exus ganglion bl ock, nerve root bl ock,

téhok et b/ anmdaineic, syppanhsthetgangrben, at Frggéhyl-D-
poi nt bl ock, subarachnoid gangliaon block trigem na
rﬁﬁR&F?ﬁ%%kre%?ﬂﬁ%¥h%??%gﬂ%F§E BAiseral| gpgrical steroid,
infiltrati bl eral nerve

i ero P Ent T (APRSRRET SHg - anaF §esT CaERECRY Barlyesic,

i ncl udes Ce|eCOXIb r of ecoxi b, etodol ac,
narcoticsg, an antagonist analgesic, an’ o;-adrenaline

receptor agonist, a stimulation analgesic method, drugs
for external application, a calcium channel antagonist, a
potassium channel opener, and an antipyretic agent.

The anti-virus agent specifically includes
vidarabine, acyclovir, ganciclovir, zidovudine,
didanosine, amantadine, and idoxuridine, interferon, etc.

The antidepressant specifically includes
amitriptyline, imipramine, clomipramine, trimipramine,
lofepramine, dosulepin, desipramine, amoxapine,
nortriptyline, fliluoxetine, fluvoxamine, maprotiline,
mianserin, setiptiline, trazodone, etc.

The anticonvulsant specifically includes gabkapentin,
pregabalin, phenobarbital, primidone, phenytoin,
mephenytcin, nirvanol, ethotcin, trimethadione,
ethosuximide, acetylpheneturide, carbamazepine,

zonisamide, acetazolamide, diazepam, clonazepam,



mel oxi cam ni nmesulid, sodium diclofenac, mefenamc

acid, zaltoprofen, sodium | oxoprofen, sulindac,

nabumet one, diflunisal, piroxicam i buprofen,

napr oxen, fenoprofen, acetylgaldicylic acid, tolnetin,

i ndomet hacin, flurbiprofen, oxaprozin, ketoprofen,

nof ezol ac, acetaninophen ket orol ac, zonepirac
nitroaspirin, ,.tia IFOXI tiar

I LRt oy BARRY PP Bap PORh G R ERTRAR SERMe | Bas1oren,
oy phine, fentanyl, oxycodone, methadon, codeine,

cocal ne, pethidine, opium ipecac, etc. The

ant agaiisty Anal dashhmwRed fisal hy-1 pelytdes  pentagyn,
bupr enor phi ne, nal or phi ne, cyclazoci ne, ut or phanol

efici nldien &12- &0 Spal hede ecepbeniagantst speenfiheal Iy
i ncl udes cl oni di ne, dexnedet om di ne, tizani di ne,

guanfreci hem, glismabebhine et tiddbheinedi skbrelbannext eprdndine,

application specifically includes capsaicin cream

gtanicai?, dihenantipyrEleécaagede, speétciceahliyei ncl udes

sodi um dicl of enac, mefenam c acid, sodi um | oxopr of en,
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acet am nophen, etc. The stinulation anal gesic nethod
ifically includes acupuncture a percut aneous

el ectrici eedle stipulation_t : .
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SI|V plke ol nt t r eat ment 5§r|p er

Mt Pl g it el ooy efeRThat ReBivacaine,

prilocaine, tetracaine, dibucaine, ethyl aminobenzoate,
etc.

The anesthetic drug specifically includes
benzodiazepine, diazepam, midazolam, thiopental,
thiamylal, propofol, baclofen, droperidol, sufentanil,
etc. are mentioned. The N-methyl-D-aspartate receptor
antagonist specifically includes ketamine,
dextromethorphan, memantine, amantadine, etc. are
included.

The adrenal cortical steroid specifically includes
cortisol, cortisone, prednisolone, triamcinolone,
dexamethasone, betamethasone, paramethascne, fluocinoclone
acetonide, fluocinonide, beclomethasone, fludrocortisone,
etc.

The nerve block specifically includes stellate
ganglion block, epidural ganglion block, brachial plexus

ganglion block, nerve root block, thoracic/lumbar



an electric spasmtreatnent, |aser surgery, a |ow
frequency therapy, etc. In addition, the conpound of
the present invention can be used follow ng the
general nethod usually perfarmed in the art by

adm nistration after performng a surgical operation
to prevent or treat pain. Al though various surgica

ti . b f d i i nati ith th .
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frontal Tobe excision are particularly preferable.

Altdhough application of the conpound of the present
i nvention has been described mainly as a use for

prevermhienthdasdgeatday Had Ninf hemtonpoungnaf géhec
present invention can be applied to the conditions in
wipedi Cicdl ber snpautiesi palespxfiby exérpbeibpr etictivdac,
allergic and allergic rhinitis, overactive bl adder _
typectFezguentingsithadi oacdadrudindpfenaconnefeneaic acid,
apopl exy, irritable - 43 bowel syndrome, respiratory
ad Falehy a3CRsSERMRCARErafeBhr BRI &NEBSE r BAPLRE tone,
pul narg di sease, dermatjitis, nucositis, stonach and
o‘gjogﬁﬂé} H cef TP RE FAmat BYHTBORBr "@PLe¥sB; dfpoprofen,
Next e ation, tgoﬂ o%.the.c ound of the

FTEeht T ekt Lon 't bpf cherteliBy ¢HACHEhErSE Y or mul a

[%ﬂ i 5, AeE&L | bed PS‘z‘MiC%JE but. negdiess Lo say,

t énﬁbﬁéseﬁ§ i NVert T on 16 n% ¥P|§1?86 go ?%ese !
&P A Ahen, ketorolac, zomepirac, nitroaspirin,
tiaprofen, ampiroxicam, tiaramide, epirizole, etc.

The narcotics specifically include morphine,
fentanyl, cxycodone, methadon, codeine, cocaine,
pethidine, opium, ipecac, etc.

The antagonist analgesic specifically includes
pentagyn, buprenorphine, nalorphine, cyclazocine,
butorphanol, etc.

The w;-adrenaline receptor agonist specifically
includes
clonidine, dexmedetomidine, tizanidine, guanfacine,
guanabenz, etc.

The medicine for external applicatiocon specifically

includes capsaicin cream etc.



met hods. Therefore, the conmpound of the present

i nvention may be synthesized according to the

foll owi ng preparation mnethods A or B, but it can be
prepared according to the belpw nmentioned exanpl es,

or referring to these processes. In preparation of

t he conpound of the present invention, the order of
reactipn_operation, can_he changed_suitably. 1t. can b

por for e Qe Ty REEERoRPERE FERerfan didp g tuae¥ botiun
S i L on nsi det ad rati | .« For .
het}LUkLon RBELYSATS! 9RCR0 LGN ALLARcdRor shuprofen,
the. compoundy1 (Ll dchg i mhaeﬁl@%gciﬁodak@c%m%@%rhelmy etc.
be reversed.” As for fhe formation of 3,4-di hydro

enZOX@Md“%tfhdiéﬁ%ﬁh_iﬂé&%ﬁ@ﬁ@tm@BhBQYSpécEEEEQEM§d
to formthis hetero ring ef ore introducing the

compbudds (déypandf orecoappupdut Xheoas alltetmdtiivel heecile
closed ring reaction my be perforned to formthis

het enol 2t hgn atherapnpt r adperngtehecoenpdend righity nerve
and/ or conpound (X) Protection and deprotecti on may be

sili 1eibl 3t tondulee edPWhea chéveri spakeepetiant (SSP) treatment,
functional group. In order to enhance devel opnent of
thePer yaheFahcheBRe PEAYBAYS  oBhEP1PRaf lERGgdCity stimulus,
illustrated can be  used suitably. The follow n
FHOAUEt T ot prioeese FFBR Penan é%gﬁﬁl gUrgfthe %t 38iw6al

pé@ qﬁggéontge£god, bgt preparation of the conpound

0 & présent Thventiron is not particularly linited

Lo the.f oldouing, Mmahod. o Eagh, sompound obLalfed alne jon

each step can be i so purtfied by a usu

wedfot Mg dependi NGy OPnt Ngef8881 ther ROAPAYNd 63N be

performed in the art by administration after performing a
surgical operation to prevent or treat pain. Although
various surgical operations can be performed in
combination with the compound of the present invention,
cicatrectomy, nerve freezing, peripheral nerve excision,
spinal decrsal root excisicn, sympathectomy, spinal cord
dorsal root entry zone destruction, cordotomy, and
frontal lobe excision are particularly preferable.
Although application of the compound of the present
invention has been described mainly as a use for
preventing or treating pain, the compound of the present
invention can be applied to the conditions in which C
fibers participates, for example, pruritus, allergic and
allergic rhinitis, overactive bladder type freguent

urination and urinary incontinence, apoplexy, irritable



used in the next step without being isolated and
purified. 1. Preparation nmethod A, 45 0/ 0 OO OR

NX/ \/ OR_ 1/ -RHNO{(~NONO (I) R 1st
Step NH2nd Step -M H (IH4193(dV) 0O( V) OGR/ 1
/| OR 3rd Step NH) 4th Step NNO 5th Step (Vl)-0
HO (MI) R / R O0OH2NQoHOH{X) X NOY 6t

@) h
BRI B L SR, OB Bt B
E%\’gﬁéﬂé" oBs £ EREEEEO! Su BmEAL PYX U sBLAEECHERG 9L RUR,
mucesitis, stomach and duodenal ulcer, inflammatory bowel
disease, etc.

Next, a preparation method of the compound of the
present invention represented by the general formula [1]
is described specifically but, needless tc say, the
present inventicn is not limited to these preparation
methods.

Therefore, the compound of the present invention may
be synthesized acccrding tc the following preparation
methods A or B, but it can be prepared according to the
below-mentioned examples, or referring to these processes.
In preparation of the compound cf the present invention,
the order of reaction operation can be changed suitably.
It can be performed starting from the reaction step or
substitution part considered to be rational. For example,
the compound (¥X) may be introduced before the compound
(II) is introduced, and this order may be reversed. As
for the formation of 3,4-dihydro enzoxazine, a closed
ring reaction may be performed to form this heterc ring
before introducing the compound (II) and/or compound (X)
or alternatively, a closed ring reaction may be performed
to form this hetero ring after intrecducing the compound
(II) and/or compound (X}. Protection and deprotection
may be suitably conducted when there is a reactant

functional group. 1In order to enhance development of the



carboxyl protecting group here represents a carboxyl
protecting group generally used in the art of
synthetic organic chem stry and includes, for
exanple, a nmethyl group, anh £fhyl group, a propyl
group, a tert-butyl group, a benzyl group, a

par anet hoxy benzyl group, etc.), and forns an ester

. . v 1ed b . .
POLED: | 5o OBt sbed bR BB A% B e oan be
4@%e@“§ui@a@i§ the same or different and each

represents a - hal ogen atom such as chloro and brono or

a sul frony | Xy oW Y b SUER- @82 Srdtdsobenzenes an example
sul fonyl oxy group,” a p- tol uenesul fonyl oxy group, a

benzeme subfeayl ex¥pgFotPonamethod, but preparation of the
p- br onobenzenesul f onyl oxy group, a nethanesul f onyl oxy
graupond aof rilié uoresehhanesght ooyl oxyngtovartRecularly
represents a protecting group of a phenolic hydroxyl
grioubtevhi oh thaw Heliewdngdnedsblly byadlydrahysisdosbtained
catal ytic hydrogenation reaction (the protecting group

Gt R Phetiod® cChydroxysohrbep ardernepfésdnby a usual
protecting group of a phenolic hydroxyl group

Jeetaf 1 YPUsedrRendhed artthe syreheppccergaHnd can be

chem stry .and includes, for exanple, a nethoxynethyl = .
&So{%,l% it rfb%fet%%wé%hwutﬁgga? aSBeRL§r greuplrdfied.
tert-butyl group, a tetrahydropyranyl group, an
acetyl group, etc.). R' represents a protecting group

of %}%%i'orgrﬁgﬁ Wi gh can be renpved easily by

" hydrogenation reaction (the
protecting group of a hydroxyl group here represents
a protecting group of a hydroxyl group generally used

in the art of synthetic



organi c chem stry and includes, for exanple, a

nmet hoxynet hyl group, a nethoxyet hoxynet hyl group, a
benzyl group, a tetrahydropyranyl group, an acetyl
group, etc.). Each other synmpol_is the same as
above.) - 47 - First Step This is the step for

obtai ning a conpound (Il11) by the palladiumcatal yzed
Buchwal d/ Hartwi g type am nation reaction froma
conpound (1) and a conpound (I11). The conpound (I11)

an_be obf ai yreactlngthe ) wwth the conmpound
Q . 4 oI ue 4 di oxa rahydrof uran or
Or ¥—p xegg se RUSI ng a pay d|@_<
<EI§N al yst suc Nof al9 adium agef\a

2, Z'Utns(dl phem&mhosp Nnob{ 1, ,4, - bi nagly v |

b| S((dl phenyl phosphi no)ferroqg[rje pal | adi um chI orl de (V)
(I'l) or tris(dibenzylideneacetone)di pall adi um

tog;:{( her with a base such as sodi um car bonat e,

tri Sium pho O (K3PO4), potassium gaxbomat e,

cesVum carb d| qu bi car bonat e @

Wnat t-ert—but oXi ée OR
tenpelpature d\f :H) tjo ref | ushSemper at “ er abl y 5th Step
60C to reflux te rature for 5 hours t 9 ours

preferably for(VB"‘Plours to 48 hours. Second St@P This
is a step to remove R fromthe conmpound (111) and

obtain a conpound (1V). For exanple, when R is
met hoxyneth gy oup, benzyl oxymet hyl ou / \
%thyl group, tert- dl_é d'gﬂ

arH group eyl othhex)

N 6th Step 7th Step
HO™ )y R"—o ()
1 1
Q—«O O R
7 N— 2R 28 Q N~ >R
— N o H X = N o H X
N 8th Step N —)_/
R"—0 HO

(wherein, R represents a carboxyl protecting group {the
carboxyl protecting group here represents a carboxyl
protecting group generally used in the art of synthetic
organic chemistry and includes, for example, a methyl
group, an ethyl group, a propyl group, a tert-butyl group,
a benzyl group, a paramethoxy benzyl group, etc.), and
forms an ester which is easily led to a carboxylic acid

by hydrolysis or catalytic hydrogenation reaction. X'



conmpound (1V) can be obtained by reacting the conmpound
(') wthout a solvent or in water, nethanol,

et hanol, propanol, tetrahydrofuran, etc. or a m xed
solvent of - 48 these usinggn_-acid such as
hydrochloric acid or trifluoroacetic acid at a
tmmmauneofOCtoreﬂux t enper at ure, pmﬁmaMy

0C 0C for, 0.5 hour , hours, prefera 0.5
rﬁﬂﬁg Fhohs SWHertR Ot S fohoghdGrotp sEELeSERES @
ound (N <6an be obt ained by, the reaoti o a1 or
ano propano étra y I ot ur an

Caﬁ%ﬂ%é{»‘?rﬁs of iﬂ?ﬁré@en%@ﬁypéﬁﬁgﬁ 18%%%3% um -

catal yst, etc. using dr ogen or niu

iR & A1 fod EIPEF a§ H6Ep ofa@@@HEenQCswféﬁ&haasy group, a
tenperature, preferably about 20Cto refl

tremeinediirez 4108 5101 SoMPLs x § 0g BSuBPUA Smephgﬁ@gahzkwngzloxy
hour to 48 hours. Third Step This is a step to obtain

ayeanpaunds (M) £ hyo Bomd eaet ¢ onl Hdnyhexgogpoupd (RV)

and a conpound (V) under basic conditions. The
cmpEARn(/19 et ot by ajned byf reaphénglihehydroxyl
conpound (1V) and the conmpound (V), i.e., glycidyl

EHIBI e it ye e toyder@, eab by dyy hpdyphyaiseps.

in chloroform tetrahydrofuran,

N N et hy 1 eagR el oD o $RE PR Ul \!la%laréotectlng group of

N N—d| th Iac tam de, ethyl acetate,
Y oIl é“%etﬁ%pr%?%%‘éﬁc% BF%FBE%EQ

f@rgfgloogf afgod' DGR DO £ o ROL ASSLUN o SRLPONR 089 M e
art of synthetic organic chemistry and includes, for
example, a methoxymethyl group, a methoxyethoxymethyl
group, a benzyl group, a tert-butyl group, a
tetrahydropyranyl group, an acetyl group, etc.). R"
represents a protecting group of a hydroxyl group which
can be removed easily by hydrolysis or catalytic
hydrogenation reacticon (the protecting group of a
hydroxyl group here represents a protecting group of a
hydroxyl group generally used in the art of synthetic
organic chemistry and includes, for example, a
methoxymethyl group, a methoxyethoxymethyl group, a

benzyl group, a tetrahydropyranyl group, an acetyl group,

etc.). Each other symbol is the same as above.)}



triethylamne at a tenperature of OCto reflux - 49
tenperature, preferably 0OCto 60C for 0.5 hour to 24
hours. Fourth Step This is a step to | ead the conpound
(M) to a conmpound (VII) under basic conditions. The
compound (VII) can be obtained by reacting the
conpound (VI) in chloroform tetrahydrofuran, N, N

d'f@thy {grnanide, N- N- di net hyl acet am de,
diﬁe%%y$6ﬂ?foxide, ethyl acetate or a m xed solvent of
these qin & he F‘Jr?ée&?% of 2 Base: SHE .é‘scﬁ@gbt{% (I1I) by

car bonate, pot assi um car bonate, sodi um r oxi de,

p@ﬁ@é@»&ymdmﬁreékg@yeédt BLehi¥harhae tat @ LLBRPSRAHMS on
of OCto reflux tenperature, preferably 0Cto 60C for

Or&adotbn Pordaheshgourtf thy Skep Thicsmpsuadstign;t.o

renmove R fromthe conpound (VII) and obtain a

conpounc: (AdrgqundrorI Exanpire, bavhant Rinedabpetbykbting the
group, ethyl group, propyl group, etc., the conpound

(M) Iyiclantie obhpdned (bY) hydr bbyeeng,t he dednpaame:,

(V1) in water, nethanol, ethanol, propanol,
tledrahyaiodtinaan erctherlakei geda nokednsooeniesd these,
usi ng a base_ such as sodi um hydr oxi de,  potassium .
HyThIeki HePal 1 2Rt Wi AR OXFHeSUPBt a8sRuMt e 4 BoR4At @agradium

PO a5 8 8 PR L0015 20 0 L,
bis(diphenylphosphino) ferrocene palladium chloride (IT)
or tris(dibenzylideneacetone)dipalladium together with a
base such as sodium carbonate, tripotassium phosphate
(K3PO4), potassium carbonate, cesium carbonate, sodium
bicarbonate, potassium bicarbonate or potassium tert
butoxide, at a temperature of 20°C to reflux temperature,
preferably 60°C to reflux temperature for 5 hours to 96

hours preferably for 8 hours to 48 hours.

Second Step

This is a step to remove R' from the compound (III)
and obtain a compound (IV).

For example, when R' is a methoxymethyl group,
benzyloxymethyl group, methoxyethoxymethyl group, tert-
butyl group, tetrazhydropyranyl group or acetyl group, the
compound (IV) can be obtained by reacting the compound
(III) without a solvent or in water, methanol, ethancl,

propanol, tetrahydrofuran, etc. or a mixed solvent of



tenperature for 0.5 hour to 24 hours, preferably 0.5
hour to 8 hours. For exanple, when Ris a tert-butyl
group, the conpound (VI1I) can be obtained by

reacting the conmpound (VII) agthout a solvent or in

wat er, methanol, ethanol, propanol, tetrahydrofuran,
etc. or a mxed solvent of these using an acid such
as, ggdrochlorlc acid or trlf ugroag Orlcagbq at,_a

tenper ature? of" 0C o ?%?Pu gnpera ure,” pre erably
tc}:tgjtéglg ehgétJ_CS ho&lrﬁ%o Z%ezghgg %tu:gr Sf ebagl Yo réflux

nz
Canr@;g@ a?ﬁg%y%fgfgyp 5&% WS}‘ (VIA%\{HI Leo 24

y reac¥|ng the conpoun
T'fﬁill’b_aﬂmpr@f@ﬁ@@i pL opasak, tot et hahydrof uran, etc. or

a m xed sol vent of these using hydrogen or annonium

f or matihemn R'hei preesencey bfgeoupattad) umheacopound (IV)
catalyst, etc. at a tenperature of about OC to refl ux
tenparateheaipeéfley abhy abeat 120Cihoms0Tanbdr, @thanour,

to 96 hours, preferably 1 hour to 48 hours. Sixth

RGP TP L | fseiarc’simé@r%up@@t ett at RexAgdpoxykEngr edp thfese in
t he conpound VIII} and obtain a conpound (IX). For
é%ﬁﬂﬂ%?s%%@% B dé%%t9Pr698uﬁatﬁﬁ¥5tcoﬁﬁ&un&Slng

C%]H%:an be obt ai ned by reacti n t he congound g¥ h
Briofor n?ml?%‘%Jr%IHyé‘PB%F%n t 81 hERB® EFHW apout
t di t hout I
a[ﬁ’f%o s A e TS Ve%fe%‘i g 55 Xo
éﬂeré%u@eb§§§ §u§hh§§rp¥5' BnﬁoﬁEs, preferably 1

triet ylan1ne
hour to 48 hcurs.

Third Step

This is a step to obtain a compound (VI) by a
reaction of the compound (IV) and a compound (V) under
basic conditions.

The compound {VI) can be cobtained by reacting the
compcund {(IV) and the compound {V), i.e., glycidyl
chloride, glycidyl tosylate, glycidyl nosylate, etc. in
chloroform, tetrahydrofuran, N,N-dimethylformamide,
dimethylsulfoxide, N,N-dimethylacetamide, ethyl acetate,
methancl, water or a mixed solvent of these in the
presence of a base such as sodium carbonate, potassium
carbonate, sodium hydroxide, potassium hydroxide or

triethylamine at a temperature of 0°C to reflux



tenperature of 0OC to reflux tenperature, preferably 0C
to 50C for 0.5 hour to 24 hours, preferably 0.5 hour
to 8 hours. Wien R' is a tetrahydropyranyl group, the
compound (1 X) can be obtai-nets by reacting the
compound (VII1) in chloroform tetrahydrofuran
tol uene, ethyl acetate or w thout a solvent using

, 3-di hydropyran in the presence__of an acid catal yst
SRS oot e USheber ey LR crotyiodert diiith i 24
qmﬁggmaauneofOCtorﬁlw t enper at ur e,
preferably 0C to 50C for 0.5 hour to 24 hours,
preferably 0.5 hour to 8 hours. Wen R' is a
met hoxynet hyl group, nethoxyethoxynethyl group or
benzyih ggoyp, the conpound (1X) can be obtained by
reacting the conpound (VIIl) in a solvent such as
t et r ahydrsofiur an sareg\,tN digeed hytd orempaded U8 Ngto a
nmet hoxynet hyl chl ori de, net hoxyet hoxynet hyl chl ori de,
benmydurchl| 671 e wndbenzysibroondétinnthe presence of
a base such as sodium hydride or Iithium
di i sopghepycarcdecat (VA ey dauredof 10! thy re¢saking the
tenperature, preferably 0C to 50C for 0.5 hour to 24
KoUK} ef Bhably ehbohelprio Behbahgdratyeann Belp

Thi [ bt ai d (Xl) b

RO SRR 1 o BTo A ORpotHAL thieand a

) - 5 F I wh d '
TR B s e gty et UL B b8 nabn: figRigene . vghe of
99ﬂ££¥ﬁﬂu(éﬁg ﬁf%sence of a base such as sodium carbonate,

potassium carbonate, sodium hydroxide, potassium

hydroxide or triethylamine at a temperature of 0°C to
reflux temperature, preferably 0°C to 60°C for 0.5 hour

to 724 hours.

Fifth Step

This is a step to remove R from the compound (VIT)
and ocobtain a compound (VIII).

For example, when R is a methyl group, ethyl group,
propyl group, etc., the compound (VIII} can be obtained
by hydrolyzing the compound (VII) in water, methanol,
ethancl, propancl, tetrahydrofuran, etc. or a mixed
solvent of these using a base such as sodium hydroxide,
potassium hydroxide, 1lithium hydroxide, potassium
carbonate or sodium carbonate at a temperature of -20°C

to reflux temperature, preferably 20°C to reflux



reacted wth a conmpound (X) in N, N-di nmet hyl f or mam de,

nmet hyl ene chl oride, chloroformetc. or a m xed sol vent

of these using a condensi ng agent such as

di cycl ohexyl car bodi i m de or- 1sethyl - 3- ( 3-

di met hyl am nopr opyl ) carbodii m de at a tenperature of -

20C to reflux tenperature, preferably about 0C to 50C

f r.to.-48 hour ref er,gb about Q to

HoepRet L BEe arfre Pe cBnnbuta Ch PRt ks faagp 1y’ °b nour
g uch as hydroxybenzotri azole or N

ﬁggr%x%giﬁéinic acid i mde may be added. \Wen the

condensgt iOmmeac! i @Negoes; ¥i a edrachgryehhepihge, thhe

conpound (I X) is reacted with thionylchloride, oxalyl

chdmsd s €YTIT) Nc&hl BEObBE AL nelEblY redetehlgorhede compound

tetrahydrofuran, etc. or a m xed solvent of these to

ObfHI n ahtlacid shkoivdetobr( LX) wandr,t heshmaoleaettédnol,

with a conmpound (X) in toluene, chloroform

tret eadydl of teanalbydachiixed, setventroh thasd sidvend of

presence of a base such as triethylamne or pyridine

athese dnperat ar caeid- pocht asrbvPugchénpérapgid, or

preferably about 0C to 40C for 0.5 hour to 24 hours,

prief elhudrga adol @chdhatirat berpekatinget efoffa@i kot hef lux

conpound (Xl). - 53 - Eighth Step This is a step to
depiit ett Ui he PFoteEEPRY Griodr of9"G HehydroiRugrisup

S e, STIERLDN, (1 aoOB recqaroun

represe géeneral fornul a Ffff For exanpl e,

when %héns E@risa%ethyénﬁpblfroﬁﬂ],e paramethoxybenzyl group,

etc., the compcund (VIII) can be obtained by reacting the
compound (VII) in methancol, ethanol, propancl,
tetrahydrofuran, etc. or a mixed solvent of these using
hydrogen or ammonium formate in the presence of a
palladium carbon catalyst, etc. at a temperature of about

0°C to reflux temperature, preferably about 20°C to 50°C

for 0.5 hour to 96 hours, preferably 1 hour to 48 hours.

Sixth Step

This is a step to protect the hydroxyl group of the
compound (VIII) and obtain a compound (IX).

For example, when R" 1s an acetyl group, the
compound {IX) can be obtained by reacting the compound
(VIII) in chloroform, tetrahydrofuran, toluene, ethyl
acetate, pyridine or without a solvent using acetyl

chlioride or acetic anhydride in the presence or absence



conmpound represented by the general forrmula [1] can be
obt ai ned by reacting the conpound (Xl) in

t etrahydrofuran, ethanol, methanol, isopropanol,
water or a m xed solvent aof 4hese in the presence of
a base such as lithium hydroxi de, sodi um hydroxi de,
pot assi um hydroxi de or potassium carbonate at a

tepperature of -20C to reflux te ure, preferably
Aol 0T T oPUgE ForPer &0 hBErOF_otr? PheurELhgt eferanl y

0.5 h 2 hours. h .

e ”rwtéf%cl%e?ﬁw%@rmgr% ey S R EaLEAb LY 0°C
t d t ed

AR s RO N BB WP EQTREL o LEREIBEDL 6 Baur to

the, soppound (XI) mnthout a solvent or in water
nmet hanol , et hanol, propanol, tetrahydrofuran, etc. or

a mi xethesolrrents of ﬂd@ﬁaﬂuwdtgyr@mypcgﬂoﬁy,cht@é compound
hydrochloric acid or trifluoroacetic aci at a
t emperainrie: ofb 04 ted rief | vxatenpgr aher ecmpoeahar abliyr) in
OCto 50C for 0.5 hour to 24 hours, preferably 0.5
hgurorao8nhoursraWencRiras, atbéngyk, geobpl thetate or
compound represented Dby the general fornmula [1] can
bel g redEplveriaces gd 2 ha-dohpdunpyExn) innthe presence
nmet hanol , ethanol, propanol, tetrahydrofuran, etc. or
£ it Sl veta bf St helseh uss ng- tomenﬁ%ié@eh%ﬁud or
annonlun1fornate in the presence of a al | adi um

A ytidetrt attemperperatupé E?C dboutef bEt o

Ere%f'lp‘#%a% evc Fod HAR D bY oV 27 4 o7 i Chise Lo S4BoNgurs 24
ELA] ONre £ 18 FRATPOUNS § £PL§SEN P DY the above-

When R" is a methoxymethyl group,
methoxyethoxymethyl group or benzyl group, the compound
(IX) can be obtained by reacting the compound (VIII) in a
solvent such as tetrahydrcfuran or N,N-dimethylformamide
using methoxymethyl chloride, methoxyethoxymethyl
chloride, benzyl chloride or benzyl bromide in the
presence of a base such as scodium hydride or lithium
diiscopropylamide at a temperature of 0°C to reflux
temperature, preferably 0°C to 50°C for 0.5 hour to 24

hours, preferably 0.5 hour to 8 hours.

Seventh Step

This is a step to obtain a compound (XI) by
condensation reaction of a compound (IX} and a compound

(X).



menti oned general forrmulas (1) to (XI) are useful as
i ntermedi ates for producing the conpound of the
present invention represented by the general fornula
[1]. 2. Preparation nmethod B;5oThis is a nethod of
preparing the conpound of the present invention
represented by the general formula [1] which is |ed

?L;wof“’mthe L
el e ol BhpaLHOHETBogteh /IRl Aty o

repfesenteo by Lhg-gensr k) f ormyl g [j}}neEﬁ\%ll%%rmamlde,
obt ai ned by reacting the conpound (

Nehd XQh 1S NA ghiBEhyLERr aRAl dgy ﬁEhE%E@n%olvent of
chl ori de, chloroforn1 etc. or a mxed solvent of

titeses ust NGy aa CONGeRSE NPy ageshtsyGhh as

di cycl ohexyl carbodiim de or 1l-ethyl-3-(3 - 55 -

diinet dhiyd e wops dipydl ) inadbodri -dehal -a-t8rper at ure of

- 20Cto reflux tenperature, preferably about 0Cto

0@ e floy Lambpep repy 4Bchvoed | ipi déeabbby tabparatuheuprt -

to 24 hours. In this case, an additive such as

R/ CokphersAdiurd axoire wrt kehy drosdstatel ni @b aet d0iGritde 50°C
be added. 3. Preparation nethod C The_salt of the

C%#p ourftP o '%‘he‘l%r%%‘éﬁ%f i AyRhEFRRLY about 1 hour to 24

hours to obtain the compound (XI). In this case,
additives such as hydroxybenzotriazole or N-
hydroxysuccinic acid imide may be added.

When the condensation reaction goes via an acid
chioride, the compcund (IX} is reacted with
thionylchleride, oxalyl chloride, etc. in chloroform,
methylene chloride, tetrahydrofuran, etc. or a mixed
sclvent of these to obtain an acid chloride of (IX) and
this is reacted with a compound (X} in toluene,
chloroform, tetrahydrofuran or a mixed solvent of these
in the presence of a base such as triethylamine or
pyridine at a temperature of -20° to reflux temperature,
preferably about 0°C tc 40°C for (0.5 hour to 24 hours,
preferably about 0.5 hour to 12 hours to cobtain the

compound (XI).



represented by the general formula [1] can be prepared
according to a usual nethod, for exanple, as follows:
The conpound of the present invention represented by
the general formula [1] is dissolved or suspended in a
solvent (e.g. water, nethanol, ethanol, isopropyl

al cohol, acetone, 2-butanone, tetrahydrofuran, ethyl

cetate, i sobutyl acetate, diethyl ether, diisopropyl
Zﬁh%QTﬁ—ibfﬁene n- hexane, n-heptane or a m xed
I f th d I th Lid,
ungFu egsor ggl%Eé%n X Ie£§$% ﬁ?mngrggﬁf?ﬁbgoﬁroup ot
l.
t?ﬂé%ﬁlg dr ng% éﬁ%ﬁé %E{‘Ehgag%poﬁ Ha %&I) fa%%%%% n @

none uran
a&&iﬁ&@md'§8§Hé¥én@§8tﬁyeth@'SEHMEalEEB%hulg"iqpfopy|
et her, toluene, n-hexane, n-héptane or a m xed

sol ventoofe1ase), afhdy dtoach dark eadet Y5 06HHOT tRe

aci d, hydrobron1c acid, sulfuric acid, nethanesulfonic
zﬁbmbo@m@aﬁepﬂééentedabydthe gehaeaeswb&muua ddildcan be
benzenesul foni ¢ aci d, naphthal ene-1, 5-di sul fonic acid,
napha trad@ney 2rsatf bngcthei dpmpomadi dXadi dnorttemadagiycirofuran,
acid, - 56 etc.), and the m xture can be stirred or
| efrare hndieighanol . 2080ppopenplx wehper atupemixed solvent
preferably about 0OC to 50C for 1 hour to 48 hours,
pﬁfef%@%\%qullab%@@ RIPBBACE0CDA2 HBEES SHENOoBEaih LhREM

# he conpound % thg present _invention
S@b E¥eHied %?/d WB R¥fEratdfor RAFESEIFT hP’é%Qﬁﬁ?@sFr
Next, the p uction of a conpound of t gsent
|9R/§e‘?ﬁ%‘ﬂf“vﬁ¥ Pt testti BebiSSpsERFIESI P w??hc

Irtef ?Preferngteuré,o pE%(ngJl:aegly aboﬁ/ErO"é pj(?"?iel}tor rbv.eéqthloounr to

24 hours, preferably 0.5 hour to 12 hours.

to reflux

When R" i1s a methoxymethyl group,
methoxyethoxymethyl group, tetrahydrepyranyl group or
acetyl group, the compound represented by the general
formula [1] can be obtained by reacting the compound (XI)
withcut a scolvent or in water methancl, ethanol, propanol,
tetrahydrofuran, etc. or a mixed soclvent of these using
an acid such as hydrochloric acid or trifluorocacetic acid
at a temperature of 0°C to reflux temperature, preferably

0°C to 50°C for 0.5 hour to 24 hours, preferably 0.5 hour

to 8 hours.

When R"™ is a kenzyl group, the compound represented
by the general formula [1] can be obtained by reacting
the compound (XI} in methanol, ethanol, propanol,

tetrahydrofuran, etc. or a mixed solvent of these using



intended to be limted to these Exanpl es. The NWVR data
of each conpound produced is described al ong
therewith. [Exanple 1-1] Production of
(S)-4-(5-picoline-2-yl)-3-hydpxynet hyl -
(4-tert-butoxy-3,5-difluorophenyl)-3, 4-di hydro-2H
benzo[l 4] oxazine 8- carboxanide First Step

nitr

*ﬁuctlon of O ¥u agsallc¥% ce, of &
170l &y“?““& actd f%ﬁﬁ gy W |588Fv88
rgﬁfﬁgﬁq Cg§b&a c?ggfﬁggtrgESd gﬂ'&”%%@g%&'@u&% %% about

was a ded, and xturé was reflu

o0, UM AN 0 g b, o 00 s

angk aF j ®thol® ©Ht @6 hbhes] i pk@féea:@@ynd toL?. 3og)8 hours.
57 (400 MHz, DVMBO-d6): 3.95 (s, 3H), 7.16 (t, J = 8.1
Hz, IMerdEchd ,(dthe ompbndd. Sefesdidied8b2lthiddabdve-
=8.3, 1.9 Hz, 1H), 11.49 (s, 1H). Second Step
Praoductiec @f¢ners hyfo2m@Paget hoxyet KBXY) apethykexyl3as

ni trobenzoate; Methyl 3-nitrosalicylate (516.3 Q)
dmta&m@riiammfobrm@@wgn@t ehewasmapysdl ¢védthe present
N, N-di net hyl formam de (2.0 L) pot assi um car bonat e
%&E?%ﬁlﬁ%sr%@ﬁ%%ﬁnﬁedc%YoF%ﬁegﬁﬁﬁyai fetRgtgetlAdne
(0.329 L) was further added wth stirring under

i ce-cool ing, and the m xture was stirred at room
:fnqgrature for @gur The reaction solution was

Fart Tt ot bRt R and ethyl acetate,

This is a method of preparing the compcound of the
present invention represented by the general formula [1]
which is led directly from the compound (VIII) without

protecting the hydroxyl group.

peliagesal i

(""” T m

{wherein each symbol is the same as above.)

The compound of the present invention represented by
the general formula [1l] can be obtained by reacting the
compound (VIII) with a compcund (X} in N,N-
dimethylformamide, methylene chloride, chlorcform, etc.
or a mixed sclvent of these using a condensing agent such

as dicyclohexylcarbodiimide or l-ethyl-3-(3-



and the ethyl acetate |ayer was washed with water and
then concentrated to obtain the title conmpound (706.9
g). (400 MHz, DVsO-d6): 3.22 (s, 3H), 3.41-3.43 (m

2H), 3.65-3.68 (m 2H), 3.87¢s, 3H), 5.16 (s, 2H,

7.47 (t, J =7.9 Hz, 1H), 8.06 (dd, J = 7.9, 1.8 Hz,
1H), 8.11 (dd, J =7.9, 1.8 Hz, 1H). Third Step

PUOUEL] o, oL et iyl 3:2.00: 21 B ELNONERIR ML e of -
5 ks h h hyl -3-nj b 4.5 o
O Tt T I AT GLtH oy SUBE b f SEBi bl o reo S0°C
efdyl 1 acel At €, (4 Lhoapd, EEE@Q¥QBQ%E(@%§Q1 1Lhours%s 24

pal | adi um carbon (water content 50 g) was added,

ash e mMxtiies Wass St idd eshd of 1 de houks sader hydrogen
- 58 atnosphere. The obtained reaction solution was

fiiydeseghenadtriheoi el bralehwdsorgBaent hatedctel abfiaien may
the title conpound (617.7 g). (400 MHz, DWMSO- d6):
PR4added3H), 3.46-3.48 (m 2H), 3.78-3.79 (m 5H),
4.98 (s, 2H), 5.16 (s, 2H), 6.84-6.84 (m 1H),
6.88-6.91 (m 2H). Fourth Step Production of nethyl
3-(5-Ppi coline-2-yl)am nosalicylate; Cesium carbonate

: =% e (8.8 9),

i e R T
T 60 prlal Thest 1055y e avaadLy £a%t BrugRerer=
lﬁcéé&&fﬁ& to a usual method, for esxample, as follows:

The compound of the present invention represented by
the general formula [1] is dissolved or suspended in a
solvent (e.g. water, methanol, ethanol, isopropyl alcohol,
acetone, 2-butanone, tetrahydrofuran, ethyl acetate,
iscbutyl acetate, diethyl ether, diisopropyl ether,
toluene, n-hexane, n-heptane or a mixed sclvent of these)
and supplemented with a sc¢lid, undiluted or diluted
solution form (as a dilution soclvent, e.g. water,
methanol, ethanol, isopropyl alcchol, acetone, 2-butanocne,
tetrahydrofuran, ethyl acetate, iscobutyl acetate, diethyl
ether, diiscopropyl ether, toluene, n-hexane, n-heptane or
a mixed solvent of these) of hydreocacid (e.g. hydrochloric
acid, hydrobromic acid, sulfuric acid, methanesulfonic
aclid, ethanesulfonic acid, p-toluenesulfonic acid,
benzenesulfonic acid, naphthalene-1,5-disulfonic acid,

naphthalene-2-sulfonic acid, fumaric acid or maleic acid,



order and stirred at 100C for 2 days. The reaction
solution was filtered, and the filtrate was
concentrated. Methanol (500 nL) and 6 N hydrochloric
acid (200 nL.) were added to gde residue, and the

m xture was refluxed and stirred for 0.5 hour. Active
charcoal (25 g) was added to the reacti on sol uti on,
and the m xture was_stirred

1% el od'q N'Bot SR b S?Pr%?esziérf)% G lsiheqtegding ac

Itrat t he reC| |tate taI Sro o
CoATSorteh I R (o1 g et aral Rl yabafBooec o S0t
cabl ectigdy bye b1 haTaLi,eB, x:PJ?egé:?ﬁghgegbbﬂtetlh)ﬁlou%c%‘batZQI
(1 L) and supplemented wth sil g), and
tH@Jréﬂﬁ@U&@té{\@ﬁ shérggdrabrr opE EBARSLAHULE apd pheRent
filtered. The filtrate was concentrated. The residue
Vasvernetsy st @bt & 2ot sit by acetogenwaber fo2mhla( 4104).,
and the - 59 crystal was filtered and dried to obtain
the title conpound (128 g). (400 MHz, DVSO-d6): 2.18
(s, 3H, 3.92 (s, 3H), 6.89 (t, J =8.0 Hz, 1H, 7.04
(Exanxl@sb Hz, 1H), 7.35 (dd, J = 7 9, 1.5 Hz, 1H),
7.42 (dd, J-84 2.4 Hz, 1H), 7.98 (s, }—%819
(s, 1MEXts. 489 RFrodnetigp ol & quwd qf.8he present

Fifth Step Production of ne ¥
i%v%p %ﬁﬁr%ﬁ%be?lbﬁ%@ﬁﬁb%ﬁysge?S ically with reference
g R e, SR g e (EIE A" bt hed
() e G AP0 L e B R P PRR R R g

of each compcund produced is described along therewith.

[Example 1-1]

Producticn of (8)-4-(5-picoline-2-yl)-3-hydroxymethyl-N-

(4-tert-butoxy-3,5-difluorcophenyl) -3, 4-dihydro-2H-

benzo[l,4]loxazine-8-carboxamide;

First Step

Production of methy!l 3-nitrosalicylate;

3-Nitrosalicylic acid (500 g) was dissolved in
methanol (2.25 L) , concentrated sulfuric acid (0.25 L}
was added, and the mixture was refluxed for 22 hours.
The reaction solution was cooled on ice, and the
precipitated solid was collected by filtration and dried

to obtain the title compound (517.3 qg).



pot assi um carbonate (74.6 g) was added, and the

m xture was stirred at roomtenperature for 1 hour
Et hyl acetate (1 L) was added to the reaction
solution, and the mxture was;filtered. The filtrate
was washed with water, then dried over anhydrous
sodium sul fate and then concentrated. The resi due was

d i an ( n suspe sion
mg@ﬁgﬂﬁf%@dﬂ%go P eBh ?e95 SquE 4ng- g?y??élﬁfzeg
t S |l ecte by at d rig _
%glﬁétﬁ@ |?1e§congoahdl ?ZQE ;g?ﬂog ﬁgt %%WB%LdG
2119@, B, 217@9(3 J152.6 Hz, 1H), 2.86 (dd, J =
5.0, 4. 0- 3. 41 (m ﬂﬁ 3.86 (s, 3H)
%@@org&s@ep 5. 7 Hz, 1H), 4.16 (dd, J = 11.2, 2.6 Hz,
J =8.4 H, 1H), 7.16 (t, J =- 60 7.9
thod&ﬁtlﬁh2@f(ﬂdthﬂl‘27(2 métBoklzethblky) fedb y(dety-B-
8.5, 2.3 Hz, 1FD 8.01 (d, J = 2.2 Hz, 1H), 8.19 (s,
]nﬁtrébénﬁ¢akb J 8.2, 1.8 Hz, 1H). Si xt h Step
Production of (9S)- nethyl 4-(5-picoline-2-yl)-3-
hydr oXaréthy | 3-31i4- 1 $8/ddir ez DAk e hzof 13 49 bxalzi aengd in the

car boxy| at e; Met hyl
936%? %ﬂgr%ﬁ%PZW%*)ﬁ%?ﬁ9l8§9 30(§. Brédrpppylformamide

211 L 1oBeReBaL e, 128, 81, SR 0| tgasdsjsfggznﬁ)
T LT AW T
éﬁ'&&rﬁ“%ﬁ% Par4LE1 poed et YREN UALELLANE; GLOYE was

acetate
stirred at room temperature for 1 hour. The reaction

solution was partiticned between water and ethyl acetate,
and the ethyl acetate layer was washed with water and
then concentrated to obtain the title compound (706.9 g).
(400 MHz, DMSO-d&): 3.22 (s, 3H), 3.41-3.43 (m, Z2H),
3.65-3.68 (m, ZH), 3.87 (s, 3H}), 5.16 (s, 2H), 7.47 (t, J
= 7.9 Hz, 1H), 8.06 (dd, J = 7.9, 1.8 Hz, 1H), 8.11 {(dd,
J= 7.9, 1.8 Hz, 1lH).

Third Step

Production of methyl 3-aminc-2-(2-methoxyethoxy)

methyloxybenzoate;

Methyl 2-(2-methoxyethoxy)methyloxy-3-nitrobenzoate
(704.5 g) obtained in the preceding step was dissclved in
ethyl acetate {1 L) and tetrahydrofuran (1 L) , 5%
palladium carbon (water content 50%) (35 g) was added,

and the mixture was stirred for 4 hours under hydrogen



et hyl acetate | ayer was washed wth water, then dried
over anhydrous magnesi um sul fate and concentrated to
obtain the title conmpound (142.1 g). (400 MHz,
DMSO-d6): 2.23 (s, 3H), 3.57-s362 (m 1H), 3.80 (s,
3H), 3.98-4.00 (m 1H), 4.06-4.11 (m 1H), 4.36-4.38
(m 1H), 4.55 (d, J = 10.8 Hz, 1H), 5.15 (t, J = 5.4

;gggo%%ger% 84%&i|%%Fi?R$ %S%£${%F §O}u%1a% gg]ﬁétgered,
(S) 4£?% étﬂt vggg §§%8%HgEggHat%8nogEaln the title

pICO The- roxynmet hyl -

chmﬁgﬁwgrpggt+be@;o[l 4] oxazi ne- 8- car boxyl i ¢ aci d;

(S)-nmethyl 4-(5-picoline-2-yl)-3-hydroxynethyl-3,4

di hyginei 2H bierzofid; 4] 9xazi ne; 83aar baxykate 4614a,9pH) ,

obtained in the preceding step was dissolved in

net'handl 79 6Gi, $HOO alds, (4, N\2sodi amibhydesoxicde , ( 85@4-6.84

m.) was added, and the m xture was refluxed and

strivr retdl) £ op . 28houps. (MFheZHieacti on sol uti on was

concentrated, neutralized with 6 N hydrochloric acid
racted with ethyl acetate. The ethyl

acetate Iayer was mashed mnth mater drled over _ .
£ n-oi_L" as 5 qliRBA2E KA ; seaaicylate;

rers glc%gsglﬁlt e D ; darte%d@fﬂ& A wei;%we%%lzﬁa{%%é’sﬂz%@ a),
B S e SRaPa gyt M sh R bk g1 G TRIURY

DS il B e 9y e o
?5%ﬂ@lnéd Sid0c e drécelilinglilepp: dAd(BLcRiolb)s-
82 (t. J = 7.9 He,Fin) . 7. 16-

picoline (103 g) were added tc toluene (1 L) in this

order and stirred at 100°C for 2 days. The reaction
solution was filtered, and the filtrate was concentrated.
Methanol (500 mL) and € N hydrochleoric acid {200 mL) were
added to the residue, and the mixture was refluxed and
stirred for 0.5 hour. Active charcoal (25 g) was added
to the reaction solution, and the mixture was stirred for
1 hour and then filtered. 1 N potassium citrate (2 L)
was added to the filtrate, and the precipitated crystal
was collected by filtration (218 g). The crystal
collected by filtration was dissclved in ethyl acetate (1
L) and supplemented with silica gel (100 g}, and the
mixture was stirred at room temperature and then filtered.
The filtrate was concentrated. The residue was

recrystallized with acetone:water (2:1) {2 L}, and the



7.18 (m 2H), 7.32 (dd, J =8.2, 1.5 Hz, 1H), 7.53
(dd, J =8.4, 2.4 Hz, 1H), 8.14-8.14 (m 1H), 12.66
(br s, 1H). Ei ghth Step Production of
(S)-4-(5-picoline-2-yl)-3-hydoxynet hyl -
(4-tert-butoxy-3,5-difluorophenyl)-3, 4-di hydro-2H
benzol 1, 4]oxazine 8 carboxanide

i co I met hyl - 3, 4- di hydr,o-
Sbueneb 1o 5] bkh? Fedatad BERS R Eoaerl o rig e
h precedlng step was di ssolved in N, N
&%ﬁ%éﬁﬁb PZ% e (2 nmL). 4-Tert-butoxy-3,5-
ﬂ%%é@g%%ﬁﬁ'bM@@—&gﬁg 50)s lshydpoxyhenzotLi azahe (2@4 (¢,
1y et hyl o 344 3- di et hyb amiaopropyk) scagbodui ni de3s (dd, J =
hydr ochl oride (281 ng) were added in this order and
thed, m x3 wie, was) stvraed(aderai ght.at voanwHz, 1H), 7.98 (s,
tenperature. Water - 62 and a saturated sodi um
hitelr ogientc@ar bonat®) so ud Bokduer @ =aldéd o5t He,r é&dti dd . 30
solution and then extracted with ethyl acetate. The
ethylltcet ate | ayer was washed with a saturated
sodi um chl oride sol ution, dried over anhydrous
ulfate and then concentrated. The residue

mas. ou{jfleg by silica e! chronangagrﬁymﬁ#hxloxy 3-(5-

€
co nd ( 64 Exanpl e 1- 2] Productlon of
QPQP f 248 droxynethyl

(3 5 oxam%é Spglpéo‘{ 'me’néséji{‘é/;?igtéWHSa 5 g)

benzo car oxam

(o‘i)ta“lr(éd Piﬁoéﬁé‘epl?ecyéalé hé!ééﬁQXé(HSt ¥l g%gc%?xdhesylate

2H benzol 1, 4] oxazli ne- 8- car boxylic acid
opt#d Nedy) were dissolved in dimethylsulfoxide (700 mL) ,

potassium carbonate (74.6 g) was added, and the mixture
was stirred at room temperature for 1 hour. Ethyl
acetate {1 L) was added to the reaction sclution, and the
mixture was filtered. The filtrate was washed with water,
then dried over anhydrous sodium sulfate and then
concentrated. The residue was suspended in Z-propanol
{400 mL), and the suspension was stirred at room
temperature and crystallized. The crystal was collected
by filtraticon and dried to cbtain the title compound (124
g) .

(400 MHz, DMSO-dé6): 2.19 (s, 3H), 2.76 (g, J = 2.6 Hz,
1H), 2.86 (dd, J = 5.0, 4.3 Hz, 1lH), 3.40-3.41 (m, 1H),
3.86 (s, 3H), 3.93 (q, J = 5.7 Hz, 1H), 4.16 (dd, J =

11.2, 2.6 Hz, 1H), 6.94 (d, J = 8.4 Hz, 1H), 7.16 (t, J =



in the Seventh Step of Exanple 1-1 was dissolved in
N, N dinethylformam de (2 nL). 3,5-Difluoro-4
i sopropoxyani | ine (249 ng), 1-hydroxybenzotriazole
(204 ny) and - 60 -
1- et hyl - 3- (3-di met hyl am nopropyl ) - car bodi i m de
hydr ochl oride (281 ng) were added in this order and
the 1 Xt s, stirred_overnigh t..roo
tjpe'n%e‘%'t P 2l e L el oy e BB B o) - 7-46 (ad, 3
hy enga at ol gt hon re _addedyt,o rga
sogag?bnféﬁgﬁgheﬁHZkt?ég?eéﬁﬁﬁ?h gf%yﬁgécgnge?'ﬁheq%'
etiny] @acetatgyl ayer was, wasbed w tfyja saturated
sodi um chl ori de solution, dried over anhydrous
ragnesi sigisul fate and then concentrated. The residue
was purifred by silica gel chronmatography
(hexane: ihydbf atpta¢erd] 33-t6-pbtai ainthe-yilt H&-
compound (332 ny). - 63 - [Exanple 1-3] Production of
(I8)cddex Begh vyl + et 2dyhyd Bohgdrbgumet hy K] Nxazine-8-
(3,5-difluoro-4-ethoxyphenyl)-3, 4-di hydr o- 2H

azi ne- 8- car boxam de;
(S)-4-(5-picoline-2-yl)-3-hydroxynet hyl - 3, 4-di hydro- _ |
2H beRESTY 14] A N B Bokyy + Idneleh Bl e#po° myy “picoline-
obtained. in the Sev St ep, of | Ex le 1-1 was .
SO B HERERE S hbthy Pt obiard BEG( BhnEfe Preteding step
3,5-Di fluoro-4-et ani | i 23
P drog et £ Ay e B e s, e 24 1)
(.3-:di et hyl ang y car bodj i pi dr | or.ide s
T ETOSERR H £ 2P vl A8agHe 38, ThEr B sare
S TG0 - QV@Tal Ot J80m ! atyie VAL AN A ution
saturate sodi um hydrogencarbonat e sol ution were
agdehdwe theondfasd t eSOl it £PNaaRdetHeN gxktaetedand the

with ethyl acetate.
ethyl acetate layer was washed with water, then dried

over anhydrous magnesium sulfate and concentrated to
cbtain the title compound (14Z2.1 g).

(400 MHz, DMSC-d6): 2.23 (s, 3H), 3.57-3.62 (m, 1H), 3.80
(s, 3H), 3.98-4.00 (m, 1H), 4.06-4.11 {(m, 1H), 4.36-4.38
(m, 14), 4.55 (d, J = 10.8 Hz, 1H), 5.15 (t, J = 5.4 Hz,
1H), 6.84 (¢, J = 7.9 Hz, 1H), 7.17-7.18 (m, 2H), 7.35 (d,
J=8.2 Hz, 1H), 7.53 (d, J = 8.4 Hz, 1H), 8.15 (s, 1H).

Seventh Step

Production of (3S)-4-(5-picoline-2-yl)-3-hydroxymethyl-

3,4~dihydro-2H-benzo[l, 4]oxazine-8-carboxylic acid;

{S)-methyl 4- (5-picoline-2-yl)-3-hydroxymethyl-3, 4-
dihydro-2H-benzo[l,4]oxazine-8-carboxylate (142 g)

obtained in the preceding step was dissolved in methanol



The ethyl acetate |ayer was washed with a saturated
sodi um chl ori de sol ution, dried over anhydrous
magnesi um sulfate and then concentrated. The residue
was purified by silica gel- cdir orat ogr aphy

(hexane: ethyl acetate=5:4) to obtain the title
conpound (358 ng). [Exanple 1-4] Production of

- . -N—
D AL TS AN T o v gm0
th@%@fQi&ré]Q§§Z£@§l§x@3r99ﬁagkg§red for 2 hours. The
(S)-4-(5-picoline-2-yl)-3-hydroxynet hyl -3, 4 di hydr o-

2kt benzef 1s4] oxagh nga 8- eanbexykhecasi de(30@108kd with 6 N
obtained - 64 in the Seventh Step of Exanple 1-1 was

i gsobvteth+ e Nadk d dhnet byéfoerapredec@3with. ethyl acetate.

5- Am no- 2- (2, 2- di et hyl propyl oxy) pyri di ne

HEtde oethth ot | @ec{ 268 hyyer wasewhyhad nethOwddeml,) daned over

1- et hyl -3-(3- dinethyl am nopropyl)-carbodiimde

e odidws i Megiedlungjul here addethen thihseotdetegnd Ethyl

the m xture was stirred overnight at room

t%ﬁﬁ%ﬁ%ﬁtﬁ%@ W%le@n%n@lbsgﬁ¥ﬂpﬁge§th§édiGﬁp mL) were added
encar ponate solution were, added to the reac

tiron St thend®Xt F a2t REEG PhERERGI Sqdétlat@s fvrﬁré%r}fed
et I a”% off e n T BEr TR ot hber By P dug e -
it A A e O
e 3o commploe gt ol camie booh adhst Lo c,
2.6 Hz, 1H), 4.37-4.39 {m, 1H), 4.55 (dd, J = 10.9, 1.2
Hz, 1H), 5.14 (br s, 1H), ©.82Z2 {(t, J = 7.9 Hz, 1H), 7.lo-
7.18 {m, 2H), 7.32 (dd, J = 8.2, 1.5 Hz, 1H), 7.53 {dd, J
= 8.4, 2.4 Hz, 1H), 8.14-8.14 (m, 1H), 12.66 (br s, 1H).

Eighth Step

Production of (8)-4-(5-picecline-2-yl)-3-hydroxymethyl-N-

(d-tert-butoxy-3,5-diflucrophenyl)} -3, 4-dihydro-2H~

benzo[l,4]oxazine-8-carboxamide;

{S}-4-{5~picoline-2-yl)-3-hydroxymethyl-3,4-dihydro-~
2H-benzo{l, 4]oxazine-8-carboxylic acid (400 mg) obtained
in the preceding step was dissolved in N,N-
dimethylformamide (2 mL). 4-Tert-butoxy-3,5-
difluorcaniline (268 mg), l-hydroxybenzotriazole (204 mg)
and l-ethyl-3-(3-dimethylamincpropyl)-carbodiimide
hydrechloride (281 mg) were added in this order and the

mixture was stirred overnight at room temperature. Water



(2-tert-butoxypyridine-5-yl)-3, 4-di hydro-2H

benzo[ 1, 4] oxazi ne- 8- car boxam de;
(5)-4-(5-picoline-2-yl)-3-hydroxynet hyl - 3, 4-di hydr o-
2H benzo[ 1, 4] oxazi ne-8-carboxgt i€ acid (148 ny)
obtained in the Seventh Step of Exanple 1-1 was
dissolved in N, N dinethylfornanide (5 nL)

di :
R e T A N
%ﬁ‘éé’&h{&ftﬁs £éQ§tHE)1 %ﬁﬁt%ﬁegnhn thidhs ex%&%%te@%lth

e mxture was stirred overnight at room
tENPET at Uk Lat YAt efn AN 1R, Ptk Al €d BRELHMas6Rashed with a
hydriogencar bonate sol ution were added to the reaction
s&d il + ohe @ndodiben extbactedswithiehhylraeet aker E@iyvdrous
ethyl acetate |ayer was washed with a saturated sodi um
chh@ié sleus obwl fene dndedhevercanbydratisdnagnesi nasidue was
sulfate and then concentrated. The obtai ned residue
vimsr plirédliled sbyisil ged gbkouhtopmapgraghgxane:ethyl
(hexane: ethyl acetate=1:1) to obtain the title
m@%w%gi) nmgy . opExapptee 1L 6F Lpr sgupriod 864 mg) .
(S)-4-(5-picoline-2-yl)-3-hydroxynet hyl -

[2-(2, 2, 2- trifluoroethyloxy)pyridine 5-yl]-3,4-di hydro
FLbeggo 4] oxazi ne- 8- car boxam de;
@? c%llne 2-yl)-3-hydroxymet hyl - 3, 4-di hydr o-

C G CarbOf¥|IC acio 150

dé’os’s@-l-dfl -r-L—i_Qé)&gl; : <liald 30 A9l
W&!—P&M Of | @ﬁaéﬂ&é—@%arb&&éﬁi% mne (0.07 ni) and

I=ethyt=3- (d-
(S)-4-(5-piceoline-2~yl)-3-hydroxymethyl-3,4-dihydro-

ZH-benzo[l,4]oxazine-8-carboxylic acid (400 mg) obtained
in the Seventh Step of Example 1-1 was dissolved in N,N-
dimethylformamide (2 mL). 3,5-Difluoroc-4-
isopropoxyaniline (249 mg), l-hydroxybenzotriazole (204
mg) and l-ethyl-3-(3-dimethylaminopropyl)-carbodiimide
hydrochloride (281 mg) were added in this order and the
mixture was stirred overnight at room temperature. Water
and a saturated sodium hydrogencarbonate solution were
added to the reaction soluticon and then extracted with
ethyl acetate. The ethyl acetate layer was washed with a
saturated sodium chleride scolution, dried over anhydrous
magnesium sulfate and then concentrated. The residue was
purified by silica gel chromatography (hexane:ethyl

acetate=4:3) to obtain the title compound (332 mg).



di met hyl am nopr opyl ) - car bodi i m de hydrochl ori de (105

ng) were added in this order and the m xture was

stirred overnight at roomtenperature. Water and a
saturated sodi um hydrogencard®onate sol uti on were

added to the reaction solution and then extracted

wth ethyl acetate. The ethyl acetate |ayer was

washed with a saturated sodiumchloride solution,

dri ed over anhydrous magnesium sulfate and then

CONE {ated ]The obt ai ned residue was - 66 purified

by silica gel chronmatography (hexane: et hyl

aceidteciod) ok o(gptai psthecbithe-o0gpouRdnl s bthyl -N-
[Exanpl e 1-7f Production of

(B) ;% b Phsob i neenykypBe Ay ds o3y metihmhdNo—-2H-
(2-1sobutoxypyridine-5-yl)-3, 4-di hydro-2H

benzod 11 M bxazr hee 88 cas boxaamdéds ;
(S)-4-(5-picoline-2-yl)-3-hydroxynet hyl -3, 4-di hydr o-

2H benZ0[-B 4] oxaizi nlel-r8&: carboxyl + oy dcd dyriS88y hgy, 4 -dihydro-
obtained in the Seventh Step of Exanple 1-1 was
diisgenvael 1 nt Nospz Higel hyd Fopiihideacddn(#00 mg) obtained
5- Am no- 2-i sobut oxypyridi ne hydrochl oride (262 np),
t%ﬁeﬁ@@l%ﬁﬂ?ﬁF%O@ﬁ%Pnﬂﬁ Brgglé 1-1 was dissolved in N,N-

et hyl - 3-( 3-di et hyl am nopr o - carbodiin de o
T b s r oD o e RO R 2 -6  nervana ine

t I xfure wa tirred er ni. ght roo

e ety Rt B PE e B BF e 4204l and 1-ethyl-3-
hy-dr { O - d [
PR A o Sy L D RO B AEHR RV bER LESGE R01
et qué¥é“§ﬁ&é&afﬁrtwﬁ§ &@é@?daMﬁtBh@ m$atyrat ds stirred
sodi um chl oride solution, dried over anhydrous

reegnesi i sat fadem apshpben: gpacenidadehndhe ££5h dieed
was

sodium hydrogencarbonate solution were added to the
reaction solution and then extracted with ethyl acetate.
The ethyl acetate layer was washed with a saturated
sodium chleride solution, dried over anhydrous magnesium
sulfate and then concentrated. The residue was purified
by silica gel chromatography (hexane:ethyl acetate=5:4}

to obtain the title compound (358 mg).

[Example 1-4]

Production of (S)-4-{(5-piceline-2-yl)-3-hydroxymethyl-N-

[2-{2,2-dimethylprepyloxy)pyridine-5-y1]-3,4-dihydro-2H-

benzell, 4]oxazine—-8-carboxamide;

(S}-4-{5-picoline-2-yl)-3-hydroxymethyl-3,4-dihydro-

2H-benzo[l,4]oxazine-8~carboxylic acid (300 mg) obtained



purified by silica gel chromatography (hexane: et hyl
acetate=l:1) to obtain the title conpound (402 ny).
[ Exanpl e 1-8] Production of
(S)-4-(5-picoline-2-yl)-3-hydtrpxynet hyl -
[3,5-difluoro-4-(2,2,2-trifluoroethoxy)phenyl]-3, 4-
di hydr o- 2H benzo[ 1, 4] oxazi ne- 8- car boxam de; - 67 -

(9 S SRR RhrEacfsenrest pnd-3. yrs. dissolved in w,-
@)‘Ené’ﬁl%ﬂf P&QZ%lTﬂ% oxazj ne- 812;:]3? gxyl ic acid;

I'ne-2-yl hydroxyme di hydro
25 Bengei g, 4101821 1y By 62g ONYLLE 2610 (24 30

di ssol vethh et €8 1 ahydr of Hrgn1 (24Qy L) - (
4- (Di nethylan1no)pyr|d|ne (9.8 g¢g) and acetlc

adinyeeht t gles f n Gp pkp v Wer €2 alddedi andet hedratklvkedwas 21l mg)
stirred at roomtenperature for 0.5 hour. The

reaot | didsd| it | oni svasrpart atdoned hékween ehhyktirred
acetate and a diluted citric acid solution, and the
erhyinigtetat erdayeremasrwashed Watemwatret 2 t hetudeied
over anhydrous magnesi um sul fate and concent r at ed.

DG &iopt dpyAr edperapkenabdesct otine voneendfatedo the
residue, and the preC|g|tated crystal was coll ect

b‘SFaf‘?’i‘Jt‘?%ﬁ%Wtja% #Fdeted BhtEFAteHev LR @tééiﬁrpéﬁﬁ@iate
éﬁs Sy é%ggaﬁzmﬂz lazx’-ﬁrqzig%wasaad(mtﬁfé Sa’ﬂzéaﬁad
s hrqptls gondgids Tabhalbher PaREy488g nagnes  un
eéullaﬁatge %{Iztlhésrgb?_lozx?c%fégegd I Ak fud%d pdfieq
by Slllca gel chromatography to obtain the title compound

(340 mg}.

[Example 1-5]

Production of (8)-4-(5-picoline-2-yl)-3-hydroxymethyl-N-

(2-tert-butoxypyridine-5-yl1)-3,4-dihydro-2H-

benzo[l,4]loxazine-8-carboxamide;

(8)-4-(5-picoline-2-yl)-3-hydroxymethyl-3,4-dihydro-
2H-benzo{1,4]oxazine-8-carboxylic acid (148 mg) cbtained
in the Seventh Step of Example 1-1 was dissolved in N,N-
dimethylformamide (5 mL). S5-Amino-2-tert-butoxypyridine
(82 mg) and l-ethyl-3-(3-dimethylaminopropyl) -
carbodiimide hydrochloride {103 mg) were added in this
order and the mixture was stirred overnight at room

temperature. Water and a saturated sodium



12.64 (br s, 1H). Second Step Production of
(S)-3-acet oxynet hyl -4-(5-picoline-2-yl)-N
[3,5-difluoro-4-(2,2,2-trifluoroethoxy)phenyl]-3, 4-
di hydr o- 2H benzo[ 1, 4] oxazi ne-&5s car boxani de; - 68 -
(S)-3-acetoxynet hyl - 4-(5-picoline-2-yl)-3,4-di hydro
2H- benzo[ 1, 4] oxazi ne- 8- carboxylic acid (400 ng)

TPt R SRET L0 80 "SRe b R FB bBsipon
V@&@@P&Q A NSLhrL %@gaiyggeﬁl{iﬁeeGQQHI Qgetg.@@.t hene

m Xture was stirred ours e reacti on

Solbl ofed@st Loneent r\§‘£§dwa§H9dt Petnr§S59VBrWREd sodium
diluted with tetrahydrofuran (4 niL). Triethylam ne

(Eh 12451 dd-) s enek Bod; difl 481 §vdr (ZnBydrous magnesium sulfate
trifluoroet hoxy)anl line (267 ng) were added with

sdrid rilgh @ndoottdeaper atiy emil ide M xidiie® was purified
stirred for 0.5 hour. The reaction sol ution was

par ts il joree dydoet wweerma wag eapland (eehyheacthgleacandtehé : 1)
ethyl acetate |layer was washed with a saturated
dodiam i ortielet siol @it ¢onponhen (2dringd. over anhydr ous
magnesi um sul fate and concentrated to obtain the

title conpound (749 ng). (400 MHz, DVBO-d6) 1.99 (s,

3H), 2.25 4.12-4. 16 2H), 4.22-4.25
[%X,a ]5":2#?16 J = 11. 25 e, 1|—|§m 4H)75477(m 3|(—|)m
7.9 7.
. - HCY, - = _N_
'ilza ‘éplglll?qgrééﬂ\héﬂg)g\ygp\%glégneJS y%j 54, Elzdlh}dro-

2H- benzo[l,4]oxa21ne 8- carboxamlde,

(3)-4-(5-picoline~2-yl)-3-hydroxymethyl-3,4-dihydro-
2H-benzo[l,4]oxazine~8-carboxylic acid (150 mg) obtained
in the Seventh Step of Example 1-1 was dissolved in N,N-
dimethylformamide (1.5 mL). 5-Amino-2-(2,2,2-
trifluoroethyloxy)pyridine hydrochloride (114 mg),
triethylamine (0.07 mlL) and l-ethyl-3-(3-
dimethylamincpropyl)-carbodiimide hydrochloride (105 mg)
were added in this order and the mixture was stirred
overnight at room temperature. Water and a saturated
sodium hydrogencarbonate solution were added to the
reaction solution and then extracted with ethyl acetate.
The ethyl acetate layer was washed with a saturated
sodium chloride solution, dried over anhydrous magnesium

sulfate and then concentrated. The obtained residue was



Producti on of
(S)-4-(5-picoline-2-yl)-3-hydroxynet hyl - N
[3,5-difluoro-4-(2,2,2-trifluoroethoxy)phenyl]-3, 4-

di hydr o- 2H benzo[ 1, 4] oxazi ne-&s car boxam de;

(5) - 3-acet oxynet hyl - 4- (5-pi col i ne-2-yl)-N[3, 5-

di fluoro-4-(2,2,2-trifl uoroethoxy)phenyl]-3, 4-di hydr o-
2H -. 69 - benzol 1, 4] oxazi he- 8- car boxam 749

Gt e e BT Ret i LORRT RESamas BRARE AT, dBrad d thy:

_{4 . 504 aydr.oxi 3 ) S
ettt het o deli i ERU LY FROE oRBopa 11T S
tenperature for 0.5 hour. The reaction solution was
concentrated and then partitioned between water and
eftwyingcetate; and the obtained ethyl acetate |ayer
was washed with a saturated sodiumchloride solution,

t e kst Beh over (anhydr businaynasi-omysut-Bahedanstymethyl-N-
concentrated. The residue was purified by silica ge

chz -enablogr @phyy t odobt abayi he3t étHéhgdmpeddd (340 ng).

[ Exanpl e 1-9] Production of

(e (5Pl cod i hee 28 yEarBokguidgynet hyl - N-
[3,5-dif|uoro-4-(2-hydroxy-2-nethyIpropyloxprhenyIl-B

. 4-  di Wy drio- Bbetrolne 4 oxelzT freh B Eei bR ERY el £ fshydro-
St ep Production of . , , ,
(B1-2en %2 bl b PRRZBRGTY - 32 RYaF Xy FedAyA- P88 mg) obtained

e S A
_A- i i ne- 2- _ 3- - - di Q-
S

. : 1
00| 104 20 BBl SO $011 5 a1
3 91 P £ U030 An iyl DXV BREbEBEY 1) -carbodiimide

hydrochloride (272 mg) were added in this order and the
mixture was stirred overnight at room temperature. Water
and a saturated sodium hydrogencarbonate solution were
added to the reaction solution and then extracted with
ethyl acetate. The ethyl acetate layer was washed with a
saturated sodium chloride solution, dried cver anhydrous
magnesium sulfate and then concentrated. The residue was
purified by silica gel chromatography (hexane:ethyl

acetate=1:1) to obtain the title compound (402 mg).

[Example 1-8]

Production of (5)-4-(5-picoline-2-yl)-3-hydroxymethyl-N-

[3,5-difluoro-4-(2,2,2-trifluorcethoxy)phenyl]-3,4-

dihydrco-2H-benzo[l,4]loxazine-8-carboxamide;




(330 ng) and 1-ethyl-3-(3-di methyl am nopropyl)
carbodii m de hydrochloride (630 ng) were added in this
order and the mixture was stirred overnight at room
tenperature. Water and a sat ygated sodium- 70

hydr ogencar bonate sol ution were added to the reaction
solution and then extracted with ethyl acetate. The

gihystggetate | ayer was washed with a saturated sodi um

| ution, dried over anhydrous magnesi um
S#%&?

H%oW%%e— -v1)-

1H), 4 60 (d, = 9.74 Hz,

(Hthbehzo 71 88) oxdz B8 Hz-cdHpox¥110 bLddd J22.7. 65, obt@2dned
Hz, 1H), 7.21 (d, J = 8.35 Hz, 1H), 7.34 (dd, J =

8irl2;hd . Hvaizth 1Hep 70A6ExImdde (- 12Wp s @iS560(ddd In=
8.35, 1.86 Hz, 1H), 8.17 (dd, J = 1.16, 1.16 Hz, 1H)
Fergiprdeofurgn 04@3ntk; 4HDinsebyhamSneppyridine (9.8
Pr oducti on of

(B) - 2ot i LAY ge 3  hybr By nBek§| afded and the
[3 5-di fluoro-4- ethox car bonyl net hyl oxy) hen%I% ﬁ 4-
EATEE %e%"zb%aeﬁ]% S5PB. BCEBPBBkAAF U
| yd t hyl 3
I 1 Tt Ry pH RT3 2 S B by GR ppph2eR ety
o 4elrg§a£' é‘ﬁ&&@@%é‘m d§c£é5goﬁgh89t aLAgd LB ethyl

precedi ng step was dissol ved

'\Ad}é@dﬂ@tlhé@éf’%@éﬂ Heshdd wi i) waE’QL asshum qaskanater
0 ng) and eth

anhydrous magne51um sulfate and concentrated.

(7
3. 63- f¥i4ﬂﬁ ﬁﬁﬁolfhéﬁil&iﬁLﬁlhydfﬂx%ﬂeﬁﬁyﬂrél4Qgiggdro—
br s .

Diisopropyl ether was added to the concentrated residue,
and the precipitated crystal was collected by filtration
and dried to obtain the title compound (23.33 g).

(400 MHz, DMSO-d6) 1.99 (s, 3H), 2.23 (s, 3H), 4.03-4.11
(m, 2H), 4.18-4.21 (m, 1H), 4.48 {d, J = 11.25 Hz, 1H},
4.72-4.74 (m, 1H), 6.86 (dd, J = 7.61, 7.61 Hz, 1H),
1.17-7.20 (m, 2H), 7.33 (dd, J = 8.16, 0.88 Hz, 1lH), 7.54
(ad, J = 8.49, 2.32 Hz, 1H), 8.15 (d, J = 1.54 Hz, 1H),
12.64 (br s, 1H).

Second Step

Production cf (S)-3-acetoxymethyl-4-(5-picoline-2-yl)-N-

[3,5-difluoro-4-(2,2,2-trifluoroethoxy)phenyl]-3,4-

dihydro-2H-benzo[l, 4]oxazine-8-carboxamide;




bronpacetate (180 ng) were added and the m xture was
stirred at 60C for 3 hours. The reaction solution was
partitioned between water and ethyl acetate. The et hyl
acetate | ayer was washed withs@ saturated sodi um
chloride - 71 solution, dried over anhydrous
nagnesiun1su|fate and then concentrated. The residue

| | _
to PULLL20 b S e 0L, CHIOTSLOGLBBIY ) 3 s -ainyaro-

Y %ggogﬁlg gyéﬁl%égg g%%bo§@§§>d9§éb(%%o%tmgi Sbtained

31@0t§e6§r48édi , sfe 4w§50§1égblvéﬂ)an4t%@r@%yd%dfuran (4
706Hz 2H) | 8-4.39 (m 1H), 4.59 (d, J =

ﬂkﬁblén§9 éﬁloﬁt&e 901200t m1J waé-éadﬁa,w1lﬂ)stlrrlng
6.89 (dd, J = 7.83, 7.83 Hz, 1H), 7.08 (dd, J = 7.50,
WP tzicdHyoo Vi@, (dndJthe8mbBthize LkE, sTi33efddpr] 1=5
8.16, 1.32 Hz, 1H), 7.52-7.56 (m 3H), 8.16 (d, J =
A a8rs Hz ThEH)ne (. 39 (syluH)on Twis deStepnPradedt | andofhe
(S)-4-(5-picoline-2-yl)-3-hydroxymet hyl - N-
[ SLHLE | W odnllegeﬁymébzytgtﬁébﬁ?t@ﬁ@ﬁynow) p\ﬁényl 1-3
, 4- di hydro- 2H benzo 4] oxazi ne- 8- ¢car boxam d

(S5 Lo GL LR | Ho 57 |1)1L *Rydr dxOrBt RYPORO[ 482, 2, 2-

d 1l 4-(eth bony! he i h
RSt io Ay bAaot heE B LAl DU AnVRES JugtAgtth Birring
%ra”efg RS BES i ong te?x@’?ﬁe?if?ﬁ's‘éed(sﬁ §Oﬁ~z 0.5

ydr an and e
h t
L ST e e

:%é%éE“Hﬁﬁ dhey1 €86t &P, and the ethyl acetate layer was
washed with a saturated sodium chloride solution, then
dried over anhydrous magnesium sulfate and concentrated
to obtain the title compound (749 mg).

(400 MHz, DMSO-d6) 1.99 (s, 3H), 2.25 (s, 3H), 4.12-4.16
{m, 2H), 4.22-4.25 (rm, 1H), 4.52 (d, J = 11.25 Hz, 1H),
4.75-4.77 (m, 3H), 6.93 (dd, J = 7.94, 7.94 Hz, 1H), 7.12
(d, J =7.72 Hz, 1#H), 7.19 (d, J = 8.60 Hz, 1H), 7.36 (d,
J = 8.16 Hz, 1BH), 7.56-7.58 (m, 3H), 8.17 (d4, J = 1.54 Hz,
1H), 1C.47 (s, 1H).

Third Step

Production of (8)-4-(5-picoline-2-yl)-3-hydroxymethyl-N-

[3,5-difluoro-4-(2,2,2-trifluoroethoxy)phenyl]-3,4-

dihydro-2H-benzo[l,4]oxazine-B8-carboxamide;

(S§)-3-acetoxymethyl-4-{5-picoline-2-yl)-N-[3, 5~

difluoro-4-(2,2,2-trifluorcethoxy)phenyl]-3,4-dihydro-2H-



solution was poured to 5%citric acid solution and
extracted with ethyl acetate. The ethyl acetate |ayer
was washed with a saturated sodi um chl oride solution,
dried over anhydrous magnesi ym sul fate and then - 72
concentrated. The residue was purified by silica ge
chr omat ogr aphy (hexane: ethyl acetate=1:3) to obtain

3%“%75% e ﬂ?%é’%%'%ﬁrl‘fﬁ?%_ { S GXPTINE T PbRPaRgeE 18 ene
TApidfie deld dadl FRLIN o 2oty QXYRLIY) OXY) RRSTYL] 1,

. ' f :
(A ST Eor e b2575 by i S adeRy) R The mixture was
[% Dr i d | 40T O (A REDPXYGREDPEBY! 6l 5 hour. The reaction
nmet hyl ) et hyl oxyphenyl ] - 3, 4- di hydr o- 2H benzo[ 1, 4] oxazi n

&0 BICRFDOX8dM Eléricentrated and then partitioned between
(S)-4-(5-picoline-2-yl)-3-hydroxynethyl - N (3, 5-

di £l anoramdl - dayidy Dxypdienyt ) - 3nd- dhhydboa?hled ethyl acetate
benzo[ 1, 4] oxazi ne- 8- carboxam de (780 ngy) obtained in
theyeFivast StepeofvBxanpl eatlubahad dpdsomvetlpmide

di met hyl sul foxide (7.8 nL). Potassium carbonate (240

ri) 1 utaien et Hyen 2d bk efoo pe red Ay Y BEORE olageeOuUR7gufiRte and
were added and the m xture was stirred at 80C for 1
Hocen e §dacthiien i amP Partied oned® bkt s ewc!

ter and ethyl acetate. The ethyl acetate .l wa
ACHEE W ETRRNY St (T BH sk unt CAF of PAROSBRUALAR, M) -
dried over anhydrous nagnesium sulfate and then
concentrated. The resi due was

[Example 1-9]

Productiocn of (8)-4-(5-piceoline-2-yl)-3-hydroxymethyl-N-

[3,5~difluoro-4-(2-hydroxy-2-methylpropyloxy)phenyl]-3,4-

dihydro-2H-benzo[l, 4] oxazine-8-carboxamide;

First Step

Production of (8)-4-(5-picoline-2-yl)-3-hydroxymethyl-N-

(3,5-diflucoro-4-hydroxyphenyl)-3,4-dihydro-ZH~-

benzo[l,4]oxazine—-8-carboxamide;

(S})=-4-{(5-picoline-~2-yl)-3-hydroxymethyl-3, 4-dihydro-
2H-benzo (1, 4]oxazine-8-carboxylic acid (900 mg) ocbtained
in the Seventh Step of Example 1-1 was dissolved in N,N-
dimethylformamide (4.5 mL). 3,5-Difluoro-4-hydroxyaniline
{330 mg) and l-ethyl-3-(3-dimethylaminopropyl)-
carbodiimide hydrochloride (630 mg) were added in this
order and the mixture was stirred overnight at room

temperature. Water and a saturated sodium



purified by silica gel chromatography (hexane: et hyl
acetate=1:1) to obtain the title conmpound (740 ng). -
73 (400 Mz, DVMsO-d6) 1.24 (t, J = 7.19 Hz, 4H), 1.49
(s, 6H), 2.25 (s, 3H), 3.4473 46 (m 1H), 3.63-3.66
(m 1H), 4.06-4.09 (m 1H), 4.17 (q, J = 7.11 Hz,
4.39-4.41 (m 1H), 4.60(d,J:10.20I—|z 1H),

ﬁrzvéa%én%a%@%%%e "Borugily 28 488ea’s5 & zﬁaf%w&
Pyt ari endn 59 Blacdg ™y i Brigenn 05 %Bfé“’

agand tep, Rroduet § opa 9fyashed with curated sodi
(S)-4-(5-pi coI | n%fz ylé)l-sw?f;’/d?ox%m hgy SpEarated sodium

[chRydidd uas D dd; CaF DOX Yol e FRARNLdebNY| AXYABEAUN s3lfate

4- di hydr o- 2H—benzo[1 4] oxazi ne- 8- car boxam de;

(89)t 4=Hear pt ot dmer 2e4di ) - Hy dreaiyed hyds wWiBi Hied by

di f 1 uoro- 4- (1- et hoxycar bonyl -1 - met hyl ) et hyl oxyphenyl | -

F 4-idishyalr o- S drenzof da @ px Gzéver8: ebhbbxanetdet€7401) to
obtai ned in the preceding step was dissolved in

etiaiol tH 49 canppendi (P hyde oxi de sol ution (0.38

nE? was added, and the m xture was stirred overni ght

2100 AHZ t e 24k &2 - The(F eadl] on3 sHiud HA ﬁﬁs bﬁgre§-63‘

to 5% citric acid solution and extrggted

e Panfn dvtian O (21 Pyt o uf o rgy%}“ {Bs Hdned - 60
ity af o) midortBer TP st £ e detﬁgh oReBAs r(gﬁédfivef 8,
%%heﬂ—htl—g 1‘%%61@‘9‘)”” 545(5266 ééog P/H% R

J = 8.35 Hz, 1H), 7.34 (dd, J = 8.12, 1.62 Hz, 1H), 7.46-
7.49 (m, 2H), 7.56 (dd, J = 8.35, 1.86 Hz, 1H}, 8.17 (dd,
J=1.16, 1.16 Hz, 1H), 9.91 (br s, 1H), 10.23 (s, 1H}.

Second Step

Production of (S)-4-(5-picoline-Z-yl)-3-hydroxymethyl-N-

[3,5~difluoro-4-(ethoxycarbonylmethyloxy)phenyl]-3,4-

dihydro-2H-benzo[1,4]oxazine-8-carboxamide;

(8)-4-(5-picoline-2-yl)-3-hydroxymethyl-N-{3, 5-
diflucro-4-hydroxyphenyl) -3, 4-dihydro-2H-
benzo[l,4]oxazine-8-carboxamide (459 mg) obtained in the
preceding step was dissolved in N,N-dimethylformamide
(4.5 mL}. Poctassium carbonate (150 mg) and ethyl
bromoacetate (180 mg) were added and the mixture was
stirred at 60°C for 3 hours. The reaction solution was
partitioned between water and ethyl acetate. The ethyl

acetate layer was washed with a saturated sodium chloride



J =9.97, 9.97 Hz, 1H), 3.63-3.64 (m 1H), 4.06-4.08
(m 2H), 4.38-4.41 (m iH), 4.59 (d, J = 10.20 Hz,
1H), 6.90 - 74 (dd, J = 7.88, 7.88 Hz, 1H), 7.09 (dd,
J =765 1.62 H, 1H, 7.24L1d, J = 8.81 Hz, 1H),
7.35 (dd, J = 8.12, 1.62 Hz, 1H), 7.53-7.56 (m 3H),
8.17 (dd, J = 1.16, 0.58 Hz, 1H), 1045(s 1H),

rd_St Pr oduct
(%ﬁlQF%%Ppl%%}$% 0§e§|§H%Yﬁ€av%§9%%P%§EUN.Sulfate and then

[cgd r)\.),c Lfg %T!- %@e ro- 2 g(ll?-éb erneZSO 2{ loxsgzg]% er ]gi( CC?; L%%(nﬂ gg e&éﬂ
'Hﬂf%ﬁa%5gg d§ (i Qaﬂé)etﬁgbygcge%eégﬁaéboeet%btaln the

(0.131 suspehsi on o

(et (b &hd NE3 20 m
yl) - 3-hydroxynet hyl - hL?S 5-di fluoro-4-(1-carboxy-I-

metdy |ret hybhrexyphenyl ] 28, 4t di bydr v- 26 hepzofll, 4bozazi(a

e- 8-carboxam de (586 ng) obtained in the preceding

siip, ih 43-€drahydnof tran §569-Alsweme adHded4t04-4.08 (m,
tetrahydrofuran (3 nL) with stirring under
ilde-coblitnglandithe’ M&ttize ¥A5, 4tBBréd38t (meoddl), 4.59
tenperature for 1 hour. The reaction solution was

cbbleB'Dthc%la%@rsb@lunﬂb%?oh?dr?aé (231Ry)Ytradd= 5-°1 Hz,

nethanol%%S wer e_added. The reactian solutlon B
weds por F&jd Yo antrof? unt chP o7 del8br ut'i 8A 4RA- 7.50,

ibgﬁaéi e bt o Laldr at ca Bof ciecht B e 201 i ren

4 1d oy 235‘“3’0'{1-‘1’“3 faghes! 4g 3 '@hg an %h%l = 2.43

concentra The tesi due was purf f by srlica g

Oorg{ogr (hexa thyI acetate=2:1) to obtaln
?ﬂ{ tlt APLYo hgd Pﬁ .

e conpoun
Third Step

Producticn of (8)-4-(5-picoline-2-yl)-3-hydroxymethyl-N-

[3,5-difluoro-4- (2-hydroxy-2-methylpropyloxy)phenyl]-3,4-

dihydro-2H-benzo[1,4]oxazine-8-carboxamide;

(S)-4-(5-picoline-2-yl)-3-hydroxymethyl-N-[3, 5-
difluoro-4-(ethoxycarbonylmethyloxy)phenyl]-3,4-dihydro-
2H-benzo[l,4]oxazine-8-carboxamide (310 mg) obtained in
the preceding step was dissolved in tetrahydrofuran (3.1
mL), and methyllithium (0.98 M tetrahydrcfuran sclution)
(3.7 mL) was added dropwise with stirring under ice-
cooling and then stirred for 1.5 hours. The reactiocon
solution was poured to 5% citric acid solution and
extracted with ethyl acetate. The ethyl acetate layer
was washed with a saturated sodium chloride solution,

dried over anhydrous magnesium sulfate and then



- 75 Chem cal structures and NVR data of conpounds
obtained in Exanples 1-1 to 1-10 are shown in Table 1
and Table 2. - 76 - [Table 1] Exanpl e Chemni cal
Structure NVR H3C (400 Mz, PVBO46) 1.32 (s, 9H),
2.24 (s, 3H).3443471m 1H), N\ F

3.62-36(m 1H),404.0(m 1 H). 4.39(1, J= 7.28 Hz, 1H).
@8nc%n%§?aﬁg:l:yxédig%;%yg W%@ g%%%gtad by 31910a gel

R T TR0 e oy HdorEICT one
39%%1%9“%%)@?}9*&?2%@3 (6 3 %603 o 6H). 726 (s,

3. 45- " NF 348 (m IH), 364-3.66lm 1H),

4 08(dd J— 1867 2.32 Hz, 1H), 7-2 N N qo
OHéx 20485 (m- 141 , 4, 39446 (n] 1H), 461 (d. J= 10.20 Hz
1H), 5.15 ;00 /I\ (t,3=5.57 Hz.1H),6.90 (dd. J= 788,
PEodizgt ddh, off . 1) £dd(5Ipicplifbz27y6d~36RyHz olkimethyl-N-
7.22(d, J= 835 Hz, 1H), 7,35(dd, J=8.35,1.39 IOHF
Hz3 13 d 7 s 7o 57€ . 3y diBetiyld2-Byd20382elhy 1oxK) phenyl ] -
1041 1H). HBC (400 MHz, QVBO-d5) 1. 30 (t, J =6.96

4-giphyor 1 4&qx zage—-R-N2 xamgd I H),
3.62-3.64 (m 1FD 4.11 (g, J = 5.96 FE 3H),

E¥m -3 1H), 4. 59(d J=10. 20 Hz, 1H), 5.15 (t,
69 d O

—37hy%rpxymethyl N-

= 2 32 Hz, 1H),
%gfghﬁf eeﬁgloxyphenyl] -3,4-dihydro-2H-benzo([l,4]oxazine—

8-carboxamide;

(S)-4-(5-picoline-2-yl)-3-hydroxymethyl-N- (3, 5~
difluoro-4-hydroxyphenyl) -3, 4-dihydro-2H-
benzcfl,4]oxazine-8-carboxamide (780 mg) obtained in the
First Step of Example 1-9 was dissolved in
dimethylsulfoxide (7.8 mL). Pctassium carbonate (240 mg)
and ethyl Z-bromo-Z-methylpropionate (0.279 mL) were
added and the mixture was stirred at 80°C for 1 hour.

The reaction sclution was partitioned between water and
ethyl acetate. The ethyl acetate layer was washed with a
saturated sodium chloride solution, dried over anhydrous
magnesium sulfate and then concentrated. The residue was
purified by silica gel chromatography {(hexane:ethyl

acetate=1:1) to obtain the title compcund (740 mg).



C IV\/\ | \ N (400 MHz, OMBO 06)099(s. 9H), 2.24 (s,
3H), 344 (dt. J=150,5.3 N N Hz, 1H), 3.60-3.fi 6(m 1H),
3.93 (s, 2H), 4.07 (dd,J=10.9,26 Hz, | H), 4.40 (s, 1
H, 4.60 (d, J = 9.7 Hz, 1 H335 14 (1, J = 5.6 Hz,
1H), 1-4 HO,~O 0 N 0"CHs 6.83-6.90(m 2H), 7, 13(dd, J=
75 15 HZ 1H), 7.20 (d, J86Hz CHI31H) 7.32 (dd,

%ﬁﬁ%ﬁ%z(dﬁﬂgg-%érzl Zﬂs%tggﬁ B. 16 ? 82 49) EE%9H)S,
T e

334 25F804 Yol dnf, Nty 14 3 3J60 3. §§(H121H)2H‘?f 06 .6dd4 . 41
NigHARH) 4. &6 O(4 359—71@220'!{9: @H 4 6(455 @ Hy = 5.57 Hz,
ey 1)H%d 1- (5 f o %:H
lrm)ﬂ668@dl(ﬁf78JFE 71&&) 7788266d 18¥7. 7169szd1Hb 7.42,
3 7.20(d, J=83Hz, 1H), 7. 32(dd, 3= 6.1, 1.6 Hz, 1H),
7. 55 dt; J=SIHN O CHB 8d8, J2=18HR] HH), 1m3997(.aa, (8d8. 8, =
2.B Hz, 1H), 8.16 (d,J =2,3 Hz, 1H), 8.44 (d, J = 2.3
r& IZLH)l 4D.43, (51) 1Hj . SBBC. f200mM-2H) DVBOLA6 -2724m, 1H),
: 3.44 (td, J = 9.9, 6.0 Hz, 1H), 3.60. N 3.66
(Jrﬁ ‘H—D s4. 09 (dd, J=109, 2.8 Hz, 1H), 440(1, J= 6.8
Hz, | N 4.60(d, 3=10. 0 Hz, 1H)497(q J= 9.1 Hz,
Go J=56 Hz, 1-6 1H),6.89(I, . 9Hz, 1H) 7.01

?d_JE§%~%4%H§{?%§H?ﬁ$?i f%igiéy&rox§ﬁe@%?ljﬁﬂ[34ig1
ldH) £ 114 AO-4 1 ¢ lJégﬂok?caﬂ$ﬂnyl l1-methyl)ethyloxyphenyl]-
3,4-dihydro-2H-benzo[l, 4]cxazine-8-carboxamide {740 mg)
obtained in the preceding step was dissolved in ethanol
(7.4 mL), 4 N sodium hydroxide solution (0.38 mL) was
added, and the mixture was stirred overnight at room
temperature. The reaction soluticon was poured to 5%
citric acid solution and extracted with tetrahydrofuran.
The tetrahydrofuran layer was washed with a saturated
sodium chloride solution, dried over anhydrous magnesium
sulfate and then concentrated tc cbtain the title
compound (586 mg).

(400 MHz, DMSO-de) 1.45 (s, 6H), 2.25 (s, 3H), 3.45 (dd,
J = 9.97, 9.97 Hz, 1H), 3.63-3.64 (m, 1H), 4.06-4.08 (m,

2H), 4.38-4.41 (m, 1H), 4.59 (d, J = 10.20 Hz, 1H), 6.90



1-7 4,60 (dd, J = 10.9, 0.9 Hz, 1H), 5.13 (I, J = 5.6
Hz, 1H), 6.816.90 (m HODO | / CH

2H), 7.13(dd. 3=7.5,1.5Hz. IH), 7,20 (d, J = 8.3 Hz,
IH), 7.32 (dd, \+ '~ NO/-34 = 8.1, 16 Hz, 1H),
7,55 (dd, J = 8.6, 2.1 Hz 1H) 8.02 (dd, J = 8 9,
27H21H)616(d323l—|z 848 (d, J= 2.3 Hz,

%/[%d BV, LSt EB%F)HZSH}H Zbéga%lﬁ‘% ?H) Y il a0 62 tiz,
1% - g%i é&) 4Q7édghzﬁioa§)?— H?ii f%g% (E?Zz .62

(314 ﬁl 37554 g, iH), #- §7 60—01/ 1%, b.BEg Hz,
690(d J788788H21H) 7.10( dd. j=742 1.39 Hz,
L), Vo245 @) yeu) (did=635 bz, 4H) 1%)35(dd J= 8. 35,

1.39 Hz, 1H), 7.56-7.61(m FF 3H), 8 17(d, J= 1.16
Fohidd) 5t4947 (s, 1H). F11C (400 MHz, DVSQd6) 1.22 (s,
6H), 2.25 (s, 3H), 3.40-3.48 (m 1 H. N\ NF

I BGHI I HY £ 3(3IDL$- (2Hpicdl0Reltddy1)=31090ro2y56 thy 1-N-
1H, N 1 91 4 39-0.40 (m 1H), 4.564.61 (m 2H),
53451 fluose 59~ He, 14dHpetBy962-hgdrogyethgd oxy)@genyl] -
1H) 7. 21 (d. J
JELORXA[D de 62

TH Teigse Tpigie ﬂ% m@mo«'@tm @%ybaﬁ%&e
(a%gﬁ%%ﬂm§) a¢§ téﬁn i 695%% E é (PlEOﬁlne 2=
S SR D Was%sﬂifafi% b~ Z‘f gﬁ%oxe; b o

5w§€h§?ﬁ 6%l§x§§héﬁﬁﬁ] § z- 51§§dr§ Qﬁ B@n%@%i H Q§a21ne—
.@ig%ﬁﬁgkaﬂl&éS 326 ﬂgﬁzobzalﬂé@ in the precedlng step in

tetrahydrofuran (5.9 mlL) were added to tetrahydrofuran (3

, ]52 7 56 Inl 3 H4C CHL 8. 17
g

mL) with stirring under ice-cooling and the mixture was
stirred at room temperature for 1 hour. The reaction
solution was cooled on ice and sodium borohydride (43 mg)
and methanecl (5.9 mlL) were added. The reaction sclution
was poured to 10% ammonium chloride sclution and
extracted with ethyl acetate. The ethyl acetate layer
was washed with a saturated sodium chloride solutioen,
dried over anhydrous magnesium sulfate and then
concentrated. The residue was purified by silica gel
chromatography {(hexane:ethyl acetate=2:1) to obtain the

title compound (136 mg).



F 7.53-7.56(m3H), 617 (d, J = 2.32 Hz, 1H), 1043(6, 1
H). Test Exanple The assay for evaluation of VRL
inhibition by the conpounds of the present invention
will be described below Thermassay was intended to
evaluate in vitro an inhibitory effect on Ca2+ entry
in cells caused by proton, one of the VR agonists
(Test anple [1 a met abol.i st.a y t est
i ver @Xfﬁ’e%{ Blinhelts a0 ﬁMF 2Bkt P6 AERBPHAAS
po%tt"aeﬁ% 1y é%ﬁ%ﬁ]@si Fxé‘gphe ')ceaQQO% %a*% bitY1 andg
a anese ar nacopoei a FT
ﬁ%ggg£q2[4]) usi ng the conpound of t he present
i nvention and conpounds of Conparative Exanples shown
in Table 3 below. The conpounds of Conparative
Exanpl es were - 78 obtai ned according to the
preparati on nmethod descri bed by PCT/JP2005/013446. -
79 - [Table 3] Conparative Chem cal Structure
Conparative Chem cal Structure Exanple Exanple H /
NFI \ NV\ N\" N\ 2GOOOFFF CHOMHN/ -N
"3 C a U O-~F



Chemical Structure

1-1

{400 MHz, DMSO<I8) 1.32 (5, OH), 2.24 (5, 3H), 3.44-3.47 Im, 1H),
3.62-3.63 (m, 1H), 4.04-4.06 (m, 1H), £.39 {1, J = 7.28 Hz, 1H), 4.58
{d, J = 1037 Hz. 1H), 5.11 (1, J = 5.40 Hz, 1H), 6.89 (do, J = 7.94.
7.94 Hz, 1H), 7.08 (dd, J = 7.38, 1.21 Hz, 1H), 7.20 {d, J = 8,38 Hz,
1H). 7.33 (dd, J = 8.27, 1.43 Hz, 1H), 7.51-7.57 (m, 3H}, 816 (d, J =
2.43 Hz, 1H), 10.40 {s. 1H).

{400 MHz, DM50-d6) 1.26 {d, J =6.03 Hz, BH), 2.26 (s, 3H), 3.45-
3.48 (m, 1H), 3.64-3.66 (m, 1H}, 4.08 (dd. J = 10.67, 2.32 Hz, 1H),
4.29-4.35(m, 1H), 4.39-4.46 (m, 1H), 4.61 (d, $=10.20 Hz, 1H}, 5.15
{t, } = 5.57 Hz, 1H), 6.50 {dd, J = 7.88, 3.84 Hz, 1H), 7.11 {dd. J =
7.65,1.62Hz, 1H), 7.22(d, J = B35 Hz, 1H), 7.35 {d¢, +=8.35,1.39
Hz. 1H), 7.54-7.57 (m, 3H), 8.17 {d, J =2.32 Hz, 1H), 10.41 (s, 1H).

1-3

{400 MHz, DMS0-d6}) 1.30 (1, J = 6.96 Hz, 3H}, 2.25 (s, 3H}, 3.44-3.46
{m, 1H), 3.62-3.64 {m, 1H}, 4.11 (q, J = 5.96 Hz, 3H), 4.35-4.41 {m,
1H), 4.59 (d, J = 10.20 Hz, 1H}, 5.15 (t, J = 5.57 Hz, 1H), 690 (dd, d =
7.88, 7.88 Hz, TH), 7.09 (dd, | = 7.65, 1.62 Hz, 1H), 7.21 {d, | = B.81
Hz, 1H), 7.35 (dd, J = B.35, 1.39 Hz, 1H), 7. 53-7.58 (m, 3H}. 8.17 (d. J
=2.32 Hz, 1H}, 1041 {s. 1H}).

1-4

s
H,

(400 MHz, DMSO-d6) 0.9 (s, 8H), 2.24 {s, 3H), 3.44 (dt, J=15.0, 5.3
Hz, 1H}, 3.80-3.68 (m, 1H), 3.93 (s, 2H), 4.07 (d¢. J = 10.9, 26 Hz,
1H), 4.40 (s, 1H), 4.60 (d, J = 8.7 Hz, 1H), 5.14 {1, J = 5.6 Hz, 1H),
5.83-6.80{m, 2H), 7.13{dd. J = 7.5. 1.5 Hz, 1H), 7.20 {d, J =86 Hz,
1H), 7.32 (dd, J = 8.2, 1.5 Hz, 1H), 7.55 (dd, J = 0.0, 2.6 Hz, 1H), 8.02
(dd, J = 89, 2.7 Hz, 1H), B.16 (d, J = 2.6 Hz, 1H), 8.48 {d, = 2.1 Hz,
1H), 10.15 {5, tH).

1-5

(400 MHz, DMSO-d6) 1.52 (5, §H), 2.24 (s, 3H), 3.44 (dt, J= 14.8, 5.2
Hz, 1H), 3.60-3.66 {m, TH), 4.06 {dd, J=11.0, 27 Hz, 1H}, 440 t, J =
7.3 Hz, 1H), 4.60 (d, J = 9.7 Hz, 1H), 5.14 (t, J = 5.6 Hz, 1H), 6.71 (d,
J=8.8Hz, 1H), 6.88 (t, J = 7.8 Hz, 1H}, 712 {dd, J = 7.7, 1.6 Hz, 1H),
7.20(d, J=8.3Hz, 1H), 7.32 (dd, J = 8.1, 1.6 Hz, 1H), 7.5 {dd, J =
B.8, 2.1 Mz, 1H), 7.99 (dd, J = 8.8, 2.8 Hz, 1H), 8.16 (d, J =23 Hz,
1H), 8.44(d, J = 2.3 Hz, 1H), 10.13 {5, TH).

(400 MHz, DMSO-06) 2.24 (s, 2H), 5.44 (td, J = 9.9, 6.0 Hz, 1H), 3.60-
3.66 (m, 1H), 4.07 (dd, J = 16.9, 2.8 Hz, 1H), 4.40 (1, J = 6.8 Hz, 1H),
4.60 {d, J= 10.0 Hz, 1H}, 4.97 {q, J=9.1 Hz, 2H), 514 {t, § = 56 Hz,
1H}, 6.89 (1, J = 7.9 Hz, 1H), 7.01 (d. 4= 8.B Hz, 1H), 7.13(dd, J =
7.5, 1.6 Hz, 1H), 7.20(d, J = 8.6 Hz, 1H), 7.33 (dd, J = 8.2, 1.5 HZ,
1H}, 7.55 (dd, J = 8.8, 2.1 Hz, 1H), 8.12{dd, J = 8.8, 2.7 Hz, 1H}, 8.16
(d, J=2.3Hz, 1H), 8.56 (d.J =23 Hz, 1H}, 10.28 (s, 1H).

CH
0/\|/ E]

g

{460 MHz, DMSD-d6) 0.97 {d, | = 6.7 Hz, 6H), 1.67-2.07 (m, 1H), 2.24
(s, 3H), 3.45 {ci, J = 15.0, 5.2 Hz, TH), 3.60-3.66 (m, 1H), 4.01({d, J =
6.7 Hz, 21), 4.07 {dd, J = 10.8, 2.4 Hz, 1H), 4.40 (1, J = 7.4 Hz, 1H),
480 {dd, J = 10.9, 0.9 Hz, 1H), 5.13{t, J = 5.6 Hz, 1H), 6.81-6.90 (m,
2H), 7.3 (dd, J = 7.5, 1.5 Hz. 1H), 7.20 (d, J = 8.3 Hz, 1H), 7.32 (&d,
J =81, 16 Hz, 1H), 7.55 (dd, J = 8.6, 2.1 Hz, 1H), .02 {dd, J =B 8,
2.7 Hz, 1H), B.16 {d, J = 2.3 Hz, 1H), 8.48(d, J = 2.3 Hz, 1H), 10.14
{s. H].




H3C 13\ \ NF NH\ NBCQ/ CH3 - 80 Test Exanple
[1]: inhibition of Ca 2 entry in cells; An inhibitory
effect on VRL activity was eval uated by neasuring
Caz+ uptake in cells. Rat glioma (C6BUL) cells stably
expressing human VRL were suspended in 20 nM MES
buffer (at pH 6.8, contg. 20 nM

2{%{2 %Jenoet hanesul fonate (referred to as MES

he 115 MM NaCd, 5 MM KCL, 1 nM Md 2 and 14
mM Dgl ucose) to make a cell density of 1x106

cell flTuorescent dye, Fufa 2- AM sol ution

( Doj | n " ' e Cat. No. 34 %@M}E)QMSH}adQEQ 1&}@31365@

t he usp Si n 5 M CONEEntE AP IRERgL D
Ij[]‘?ther HCRU (o) C cF 1 _wa@jd emsaatn. 7.10@a i = 7.42,1.39 Hz, 1H), 7.21
I ndustries, Ltd. No PE866 )5, 0k addtiie ¥ o WhaRe E "

0. 1% cont ent thereof Then t he suspenS| on was

ed_at™37_C for=30~mmn. Thg cefts were

har viest nd 3hed tvvo times vm(.LJa,szomm\(lzzm Rk €bsssm 11,

The el St esstspened dgai n t4TaKERAZERL L GENSELL, D
of’ 5x1050\9‘g.|\l§ - Qb |@n- el stire. oS HSPS'@{FH).?-iL(d-J
was | taken with a cuvetteob@%g\éEDﬁmméJImCngé [k s Hes

SSR3121), to which 10L of 20 mM MES buffer

cont gl Al 250 CaClZ was addefl to Incorporate Cat

I nt Y fr@'ﬁl t tNhe sane tl mf‘woma DLISO—%LZZQ& nggt‘s 3H]34634S(rn 3H},

conppun (0] &’]g% ofzs1P: 1M4§§d1 ¢ i )1439-44n(m_
L mm@l‘.@/addedm&d\a& A H)ﬁa)(dzd cd?a@e?:;ft1n)%b§|m3ﬁ';ééﬂsz
thereof in a range of I Mto 0. 1M Eetdafl Heeie ™™

L of| DMSO was added as control t¢

Test Example

The assay for evaluation of VRl inhibition by the
compounds of the present invention will be described
below.

The assay was intended to evaluate in vitro an
inhibitory effect on Ca®* entry in cells caused by proton,
one of the VRl agonists (Test Example [1l]), a metabolic
stability test in liver SS9 (Test Example [(2]), an in-
vitro membrane permeability test (Test Example [3]) and a
stability test in Japanese Pharmacopceia 1 sclution (Test
Example [41), using the compound of the present invention
and compounds of Comparative Examples shown in Table 3

below. The compounds of Comparative Examples were



provide a final concentration of 1% DVSO. The
suspension was set in an intracellular iononeter
(CAF-110; JASCO 10 - 81 mn after those additions.
The cells were stinmulated wtdh protons by addition of
50 L of 20 mM MES buffer at pH 1.1 to the suspension
to set its pHat 5.7. The activity of the test

ound was _det.erm difference t wee
RS 4 25 rOEh S dehEat IR, BrePel atigno s sk i Miped by

srmmnumaﬂerthe stinmul ation.

?%?ﬁyb O@Q{éFg%%%mas derived from percentage of
inhibition by the test conpound conpared wth the
control. Test Exanple [2] netabolic stability test in
liver S9; Human liver S9 (final concentration: 2 ng
protein/n) was suspended in 100 nmM pot assi um
phosphate buffer (at pH 7.4, which contained
(3-ni coti nam de adeni ne dinucl eoti de phosphate: 1.3
mM D-gl ucose- 6- phosphate: 3.3 mM nmagnesi um
chloride: 3.3 nmMand gl ucose-6- phosphate
dehydrogenase: 0.45 U nlL) and further mxed wth the
test conpound di ssolved in DVSO The mi xture was
i ncubated at 37C for 0 and 60 m nutes and then
suppl enmented with acetonitrile containing formc acid
(final concentration 0.1% . The test compound
(uncharged) in a supernatant after centrifugati on was
measur ed usi ng hi gh-performance |iquid
chr omat ogr aphy/ mass spectronetry (LG MS). A renai ning
ratio(n) was cal cul ated fromthe obtai ned neasurenent
val ue according to the follow ng equation:



- 82 Remaining ratio(% =(anount of test conpound

after 60 m nutes of

compound on O minute of

buf f er

Hanl o

P%Jéig% 300 L of Apical
and’ 1 nL of Basol at er al

hitf 'F efr
A

i ncubati on/ anbunt of test

i ncubati on) x100 Test Exanpl e
[3] in-vitro nmenbrane perneabi¢ity test; 10 nM DVSO
sol uti on of the test conpound was diluted w th Hanks

(pH 6.5) to 25 Mto nake a test conpound
buf fer (Hanks buffer (pH
buffer (4.5 % BSA-

L;UIIL al

amreretiz

[II IIU T TRATTINO

si de

(EBPosgal side

QP d

respect [

/nl—l7/|\\ wer-e added t o the
UMt 7)) e
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e) an[fortphaive Jasol at
vely, | 62™Eaco2 cel Pﬁeg]t(:aﬂnﬁgm

cul turn
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at 3 r
of a trfan t Rel | E

el ectical resistance val ue.|Each buffer on the F
u|ui cad Si de—and basol atetral—-si-de ""AQ renpoved h\/
aspi ratf'on. Then, 300 L of the test corrpound soI ution
and 1|nlj0 lateral buffer vver= the
api.cal %@ol aterpl sif {r«r
and i ncub4t 4t 37 2 hours™ W th"stl ing a o>
rpm Then, sanpling vvasiﬁﬁrformed rom each of the TF
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Quantum Therno Quest). A nmenbrane perneability
coefficient (Papp) was calcul ated according to the
foll owi ng equation: Papp (cnisec.)=(dx/dt)/(AxCO)
(wherein dx is the amount of ghe-test conmpound
(uncharged) on the basol ateral side after incubation,
dt is an incubation tinme, Ais the surface area of
the cell nenbrane, and Cc is the initia
concentration of the test conpound on the apica

;’ 9&&5&&%@@! eE Lﬁlbmgh I Ly C%eSteri&#E’iF}?r@éfls:

diSSOHMﬁQAﬂhsaﬁeefxbfﬁéé%I@w vef LEBON apdydapangstated
Phar macopoeia 1 solution (volume ratio 3:7) and

asy usd £ehat ing@ whal ubeakdPLG te1a s concentration of
0.05 mMM The test conpound was neasured by HPLC at

40C afRer ik 8(dwRIE) dékl sreasaly epeatpryakiuggohuflan VRI1
hour was defined as 100%to determ ne the remaining

retio @msphnde@sincaﬁpmMnMEafbeffsrhdamspHTﬁeS contg. 20
"Japanese Pharnmacopoeia 1 solution" here represents a

ol u¥TféfPlrpfhoi}\hlil@ﬁtlzinﬁ’ﬁuéfoﬁéﬁ@erﬁrﬁéﬁéée%)‘}@r 8ehMa1Si ¢

acid was_added t sodium chl oride and further

0
e TR R Lo b Llwtrnﬂdwgwnédmmfaﬁge- e s esan 14
the inhibitory effect on Cat' en cell

@a%%%aa)tOtIﬁ%kﬁefﬂa%Hcd@flaBFM P;? tlééP C%ﬁlS?IﬁL A
f&grSE é%@s%%Exaggggt ééanspeu% ?IEDOJSrgﬁg%rQ%%r%te,

pernea
ﬁ§§£?3N04 §93§D?§b9wﬁwas added to the suspension to make a

5 uM concentration thereof. Further, Pluronic F-127

(Wako Pure Chemical Industries, Ltd., Cat. No. P&866) was
added to make a 0.1% content thereof. Then, the
suspension was incubated at 37 °C for 30 min. The cells
were harvested and washed two times with 20 mM MES buffer.
The cells were suspended again to make a cell density of
5x10° cells/mL. A 500-uL portion of the suspension was
taken with a cuvette (MC MEDICAL, INC., Cat. No. SSR3121),
to which 10 pL of 20 mM MES buffer containing 250 mM

CaCl, was added to incorporate Ca®” into the cells. At the
same time, 5 puL of a test compound sclution (in a range

cof 100 uM to 10 nM in DMSC) was also added to provide a
final concentration thereof in a range of 1 pM to 0.1 nM.
Alternatively, 5 pL of DMSC was added as control to
provide a final concentration of 1% DM30. The suspension

was set in an intracellular ionometer {(CAF-110; JASCO) 10



- 85 - [Table 4] Exanple VRI Human liver S9 nenbrane
pmeaW  Conparative Chem cal Structure Inhibition

remai ning ratio Papp Exanple 1C50 (nM (96)

(x10-scSsec) H3C Exanple NIfN i HH 0.024 90.8 8.59
1-1.-000CH3BIOHF H3ICNF Exanmple NNI1 CH3 1-2
.~O0O/ 0.038 653 20.96 o0'11~ CH OHF H C Exanple N

| NI F 0.24 59.6.26.93 1-3 0 19~ 1' o0-'-cH3
%ﬂ@-ﬁenuth&%ﬁpﬁdﬁw& 1 {148 oere &remg ohe

32 th 3% Eon N R X & hn F2C0 un of 20 my MES buffer at

pH 1.1 to the suspension to set its pH at 5.7. The
activity of the test compound was determined as a
difference between the minimum of fluorescence intensity
before agonist stimulation and its maximum after the
stimulaticn. The wvalue of ICsy was derived from
percentage of inhibition by the test compound compared

with the control.

Test Example [2] metabolic stability test in liver S59;

Human liver 89 (final ccncentraticn: 2 mg
protein/mL} was suspended in 100 mM potassium phosphate
buffer {(at pH 7.4, which contained P-nicotinamide adenine
dinucleotide phosphate: 1.3 mM, D-glucose-6-phosphate:
3.3 mM, magnesium chloride: 3.3 mM and glucose-6-
phosphate dehydrogenase: 0.45 U/mL) and further mixed
with the test compound dissclved in DMS0O. The mixture
was incubated at 37°C for 0 and 60 minutes and then
supplemented with acetonitrile containing formic acid
(final concentraticn 0.1%). The test compound
(uncharged) in a supernatant after centrifugation was
measured using high-performance liguid
chromatography/mass spectrometry (LC/MS). A remaining
ratio(%) was calculated from the cbtained measurement

value according to the following equation:



Exanple N N 0.66 82.2 38.07 1 -5 HB tI-~00/ H3 O
CH3 ry3C Exanple NI N\ N1 -6 HO,,.~0 /F 0.15 91.8
37.53 NO'7-F F H3C Exanple NN\ | N | 1 -7 Ho O
,--YcH3 0.14 50.4 37.94 CH3- 8% --[Table 5] HzC N N\ |
N\ F Exanple 0.038 91.5 13.61 O F 1-8 HO. O F F
HNC Exanple NN\ | N\ F1 -9 HO 0--X OH 0.54 77.3

Eﬁ%é&%nfhgﬁgég%y(%?ﬁ%amount of test compound after &0

minutes of incubation/amount of test compound on 0 minute

of incubation}=x100

Test Example [3] in-vitro membrane permeability test;

10 mM DMSO soliuticn of the test compound was diluted

with Hanks buffer (pH 6.5) to 25 puM to make a test
compound solution. 300 plL of Apical buffer (Hanks buffer

(pH 6.5)) and 1 mL of Basolateral buffer (4.5 % BSA-

o

containing Hanks buffer (pH 7.4)) were added to the
apical side (mucosal side) and the basclateral side
(serosal side), respectively, of Caco2 cells (cells
cultured for 6 days after seeding} seeded ontoc a plate
for permeability test (BICCOAT HTS CacoZ Assay system: BD
Biosciences), and preincubated at 37°C for 20 minutes,
followed by measurement of a transepithelial electrical
resistance value. Each buffer con the apical side and
basolateral side was removed by aspiration. Then, 300 pL
of the test compound scolution and 1 mL of Basolateral
buffer were added to the apical side and the basclateral
side, respectively, and incubated at 37°C for 2 hours
with stirring at 60 rpm. Then, sampling was performed
from each of the apical side and the basclateral side,
and the sample was supplemented with acetcenitrile and
centrifuged. The test compound (uncharged} in the

supernatant was measured using high-performance ligquid



Examp e NI NI NI~Hi F1- 1 Oxa\,.~0 o x ~oH
0.69 922 39.22 F FIO~ N/ Conparative N Exanple N\
F386.327.1 1xI'F d ~O0O00 '"F HO/ Conparative
N\ I N\ Exanple 1.3 90.1 242 _~00/ F2d F FO
IN\ N Conparative N Exanple ple CI OO1 | 18 89.4
25,6 'F FF OH\N/ Corrparat|ve Exanple / N\ N 5.2

92.5 / 0 /| F X
é%ro at ography}kandem mass spectrometry (LC/MS/MS:
Quantum, Thermo Quest).

A membrane permeability coefficient (Papp) was

calculated according to the following equation:
Papp {(cm/sec.)={dx/dt)/ (AxCy)

(wherein dx is the amount of the test compound
(uncharged) on the basolateral side after incubation, dt
is an incubation time, A is the surface area of the cell
mempbrane, and Cg 1s the initial concentration of the test

compound on the apical side.)

Test Example [4] stability test in Japanese Pharmacopoeia

1 solution;

The test compound was dissolved in a mixed solution
of CH3;CN and Japanese Pharmacopoeia 1 sclution (volume
ratio 3:7) and adjusted in a vial for HPLC to a
concentration of 0.05 mM. The test compound was measured
by HPLC at 40°C after 0 and 8 hours. The measurement
value on 0 hour was defined as 100% to determine the
remaining retio of the test compound after 8 hours.

The "Japanese Pharmacopoeia 1 solution” here
represents a solution in which 21 ml of concentrated
hydrochloric acid was added to 6 g of sodium chloride and

further adjusted to 3 L with distilled water.

The results of the inhibitory effect on ca®’ entry

in cells (Test Example [1]), the metabolic stability test
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npl e

liver 89

permeability test

N\ C Exanple | 42.0

Cl - 87 - [Table 6] H3c / IN/

1
f

HO N Conparative \ N\
0]
\

N\ Nl I \\' F Exanple F 0.3 77.3 21.1
"' OF OHH3G gLpmparative \ I N\ I N

55.1 18.2 7 Ff FOHF HC Conparative \
NNI \ 762.943.1 8 ~00/ FN OHFF

(Test Example

4 to 6 below.

[2])

and the in-vitrc membrane

(Test Example [3]) are shown in Tables



Conparatve I \ | NF Exanple NN\ 0.12 65.9 19.4 9
~O00 "/ FOHFF H3C Conparative NN\ N C Exanple
0.04 82.3 6.7 10r OF F,-I1~F HaC Conparative N N\
N\ F Exanple ;.~ O/ 0.36 6&y 40.3 11 OH O

H3C 11,,CH3 HC Conparative N\ | N\ F Exanple HO 0O
CH 0.03 54.5 10.4 12/ d\/ ' cl~t H3C Conparative
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value (cnisec.) of these ten conpounds was 30. 35x10 6.
Particularly the conpounds of Exanples 1-2 to 1-10

had 10x10-6(cnfsec.) or nore nenbrane perneability and
exhi bi ted remarkably high nerdg ane perneability.
Therefore, these conpounds have exceedi ngly excell ent
properties as drugs because they have not only
excel l ent values of IC50 but al so high absorbability
which is a mnust for being practically used as a drug.

CPlfhﬁlgéﬁég &ﬁnQboEPetEQEpr¥§LT%3QQCQEﬁi%lkog§ %&%ect on

conpounds—of—ConparattveExanpltes 0 Lo WeTTE,
showneni Ry Tahl e814 st QT8 2 Exbidd-b. [ 124 221012 2%10-6.
25—6Xr0—6_ﬁ?ﬁ%dTTTT“?‘QXIUﬂT“?T“IﬂﬂF X
43. IXT0reb vl eAX KF 6LCH. dX10hebcofPod3Nde- 6 ERXadplls6 1-1
and 28.6x10-6, respectively, and the average Papp
viab ue- Tenisetudledf ihhese thimpteed ofompeupdssefit invention
Conpar ati ve Exanpl es was 21.38x10-6. As descri bed
abzives seeed odnpouind oénehelpfeswnia ilAVeneiren hadshown in
nmenbrane perneability about 1.4 tines those of the
chripbhds %@ @bn%a@&ﬁ|vﬁrERaﬁﬁBeQMvnOtéﬂnﬁMefOtﬁé9 nM,

aver age Papp_va Di scussi on about result

ot - &% apfld i ylte%¥r|% 3ép%ﬁes@ OpRaPieac8podi gMtpand 0.65 nM,

SRS BhET natBRoErE, 1UCkBREL FORToL e FERtIaH 5&31686 ten

rati os o the c unds of Exanples 1-6 and 1-
|néTd%%%é ?%egggﬁpo%nd of the present |nvent|on

09 apd, ;-
2822;%?33%2%%% e R S T
rAtd 01.0f ke egﬂﬁegngfotcgoeearoatolz\ae, & e D19 and

0.038, respectively, and had an excellent inhibitory

effect on VRl activity.

On the other hand, the values of ICs;; cf the
compounds of Comparative Examples 1 to 13 were, as shown
in Tables 4 to 6, 3 nM, 1.3 nM, 18 nM, 5.2 nM, 42.0 nM,
0.3 nM, 0.4 nM, 7 nM, 0.12 nM, 0.04 nM, 0.36 nM, 0.03 nM
and 0.12 nM, respectively, and the average value of ICsp
cf these thirteen compounds of Comparative Examples was
5.99 nM.

As described above, the compound of the present
invention had inhibitory activity about 24 times those ot
the compounds of Comparative Examples in terms of the

average values of ICg.



was 62.1% Since it is assuned that the Japanese

Phar macopoeia 1 solution has pH equal to that of
gastric acid, it is generally known that stability
therein suggests stability -igegastric juice.
Therefore, these conpounds, as conpared with the
conpound of Conpar ative Exanple 13, will be useful as
d yos [ j

e o ti r I:Ex Ther 2003
A@&OEQ&QQ %?vég gg g¥g§9 E&AmE é T§§9 BETC Wi ch

i's kn_q\Me @ﬁm@aﬁb&bﬁ&@f‘%iﬁé}h@iﬁiﬂ? VRl 36t b¥i tMe BB@pounds
its inhibitory activity (value of 1C50) of severa

M Moseeves , 1we have-absoneonbietimngd itheodbnrpesisl ifatthe
the value of 1C50 of BCTC is several nM - 92 Al

tihee vattuesnoént G50 oéptheenbapoupdtbt ttheepréséntrmula [1]
i nvention, specifically the conmpounds of the present
Exanpl ess 1slown i1nlDakhtes| éssot han90.6/ €4 -Bhe Otthér’ .,
hand, of the conpounds of Cbnparat|ve Exanpl es, seven
dﬁhﬁﬁ%nd%20$°Cbg£a$at|5@ gkanPied%e, /7,38, ango92:2%,12
and 13 had values of 1C50 less than 1 _nM However,

tFRRRE SebERl ConPpRdntlie of VELRBEr RENGE EXZRPI €S LRBpdning

not, nece r|I satisfiable with a t hi ngs
COHSToler Bt P BY Eﬁ%hC?raa%ﬂésagaﬁhéé had T enai ni ng

rati o3, Jess, LhAy, 8% | 0,40, RS bl e, S5ARL LY, tesk,
and 1-10 had 90% or higher remaining ratics and exhibited
remarkably high remaining ratios, i.e., remarkably high
metabolic stability in liver S9. Therefore, these
compounds will be useful as drugs remarkably excellent in
that they can resist oxidative metabolism and have the
sustainability of the effect.

On the other hand, the human liver $9 remaining
ratio of the compounds of Comparative Examples 1 to 13
were, as shown in Tables 4 te 6, 86.3%, 90.1%, 89.4%
92.5%, ©64.9%, 77.3%, 55.1%, 62.9%, 65.9%, 82.3%, 06.7%
54.5% and 91.3%, respectively, and the average remaining

ratio of these thirteen compounds of Comparative Examples

was 75h%.

[3] Discussion about result of in-vitro membrane

permeability test (Test Example [3]);




and/ or Papp val ues | ess than 10x10-6 corresponding to
menbrane perneability or had inferior stability in
gastric juice. (2) Regarding netabolic stability in
human |iver S9; Metabolic stabitity is one of

I mportant requirements for a drug, and those having
80% or higher netabolic stability are preferred. The

conpounds of Fxapl e ém%los a%%§m ﬁ§g??gd$f19h@a9gﬁ§%ﬁnds

or hig er renalnlng ra remark

h, ghp L 0By DLNY_fat ;0% 1h. ﬁncluﬁéﬁar%aQE% Rictbound of the

metabol1c stability 1n liver . On the other hand,

thee §@ﬁ@oﬂﬁ¢§n@io§0%§EéEéM€edEE@'”EIh%S gbneZal3.fAmul® [1]
13, etc. also exhibited excellent nmetabolic

stab] | 4t yshboMever rabhescanpeusds gof oxCanparad j v@107¢,
Exanples 1, 2, 3 and 4 had values of 1C50 of 1 nMor

ht ghexxamd, wene 28at 055t i sficebl®n Rightxpb ®, 37.94x107°,
inhibitory activity. The conpound of Cbnparatlve
Exanplel0F0 had3axPapp aral &S 61256 7X10x6spadtiaslyot in
satisfiable - 93 in light of nenbrane perneability.

Ve Ebve?t the P@Bﬁpﬁ@hﬁeéf E@ﬁﬁﬁﬁatuvénéxéﬁﬁlévﬁgﬂ%%jPapp
inferior stability in gastric juice and was _no 6
netEss awwsggt | spfabhese( B?“R@@@P@Pﬁ@lsr Sl £ Oof35><10

per medBA rﬁe%ﬁ&'%ﬁ%é%%ﬁ?%@ s S R ERL

i R ashar “Conparaltoue ECaRErae (e ot o (e
B S0 8 T
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preoperties as drugs because they have not only excellent
values of ICsy but also high absorbability which is a
must for being practically used as a drug.

On the cther hand, the Papp values (cm/sec.) of the
compounds of Comparative Examples 1 to 13 were, as shown
in Tables 4 to 6, 27.1x107%, 24.2x107%, 25.6x10°°, 5.3x107°,
7.9%x107%, 21.1x107%, 18.2x107%, 43.1x107%, 19.4x107°, 6.7x10"
®, 40.3x107%, 10.4x107% and 28.6x107°%, respectively, and
the average Papp value (cm/sec.}) of these thirteen
compounds of Comparative Examples was 21.38x107°,

As described above, the compound of the present
invention had membrane permeability about 1.4 times those

of the compounds of Comparative Examples in terms of the

average Papp values.



nore in terns of the Papp values. On the other hand,
of the conpounds of Conparative Exanples, the
conmpounds of Conparative Exanples 8 and 11 had high
menbrane perneability. Howeveg, the conpound of
Conparative Exanple 8 had a value of 1C50 of 7 nM
corresponding to inhibitory activity and was not
sat in |ight of inhibitor¥ activity. Mboreover
Ukt biq 1, te Japanese

anpl-& N d & SHunah

. 7% ser.vi ng .as an i ndex
) R LE sy

satistianle, a2 drig  (4) qhasaglerlstpes,

y
conpound © pres inhventio @%SSBBFﬁP 1
oo thembeal cgLr vehuigintihenctBe compaUnd fhboynds o
Conparative Exanple 11 and the conpound of Exanple
Ir2:-@b B SOMPEr 8Hd they;areudbhf eheRbhe Bnbaind RE the
former has only one fluorine atomin the phenyl group
whes east t hevbat i en hagprtwentkdobiynehat gebheral94orih@a [1]
|atter has the value of |1C50 about 10 tines higher
thane t had afidt heltor respehenelle conmpvhidovher hand, the
Conparative Exanple 8 and the conmpound of Exanple 1-6
aremzbnpay edatibeyfarbedbhppant ofnCymparetdtvet fganple 13
former has a trifluoronmethyl group as a substituent
foRS py£i 8 ne whereas the latter has a 2,2, 2-
trifluoroethoxy group. The latter is inproved inits

li ver “S91G%nl nihg? FaTe vhith FReabdReness PaedarhRpeia
of e fornpr ang in iys valye of I Co0 which iis about;
generally known that stability therein suggests stability
in gastric juice.

Therefore, these compounds, as compared with the
compound of Comparative Example 13, will be useful as
drugs excellent in that they can be stablie in gastric
juice.

[5] Summary:;

(1) Regarding value of ICsy;

bcecording to the document {J Pharmacol Exp Ther.
2003 Jul; 306 (l1): 377-86), it is known that BCTC, which
is known as a substance inhibiting VRl activity, has its
inhibitory activity (value of ICsy) of several nM.
Moreover, we have also confirmed in our tests that the

value of 1ICsy; of BCTC is several nM.



When t he conpounds of Conparative Exanples 7 and 9

and the conpound of Exanple 1-8 are conpared, the

compound of Exanple 1-8 which has two fluorine atons

and one 2,2,2-trifluoroethoxyzgroup as substituents

for a phenyl group is different fromthe others in

that the conpound of Conparative Exanple 7 has only

o ] RLgEL L gr 0P, aBd i DAk e AW AN Dfcsenc
Conpara ive eEx mer él Biorihe at'om dnd”

ﬁvé*ti%HorQ E9¥Ecgﬁg9pthQ°W%ﬁ?%unh cFORURA Dfen ¢

|nprove inits ver remal ni ng
r@'{é&plé\@' ¢hii goaboyt 3r4 tesk £nbhmesphose of the
conmpounds of Conparative Exanples 7 and 9 and in its
val ue @f 4K 0t Chan @, abputhd Eempduhbpestt bespaehtive
t he conpounds of Cbnparative Exanpl es 7 and 9. Wen
t heamphpsundeoénConpabahive oEx doplpa rkd iard Adzenples 6, 7, 9,
conmpound of Exanple 1-1 are conpared, they are
diffetentl2i antthaB hhé fedmers bds [l ylere fhamworl ng.
atomin the - 95 phenyl group whereas the |atter has
thevevebr i heeaeoasvenThemparngs kRas CoR@avaltdecofqaeEd-es
about 5 tinmes higher than that of the former. This
WARLR IF‘%%uF?C%Féﬁl\lxésSﬁBf—Sféi‘Béét HBCE &ddén tﬂsvntgﬁose

Kill th d ted .
Z%%%%§$e¥%?nufar[irch PSR EPBaI AP § T BNe Ebhp RS igE Tatios

in%g%'? a% gD 1n %Qeare 8?98ugg%b1%{ %ehkeqaver 59

ory act as e ceIIent

I| st abi I| S lor FB[ e
perﬁzg a?@.v%herefo?gs ¥§e cgggggnds 4P%§%%§ e§??¥i
tﬁbﬂbﬁ@ne permeability or had inferior stability in
gastric juice.

(2) Regarding metabolic stability in human liver S59%;

Metabelic stability is one of important requirements
for a drug, and those having 80% or higher metabolic
stability are preferred. The compounds of Examples 1-1,
1-6, 1-8 and 1-10 had 90% or higher remaining ratiocs and
exhibited remarkably high remaining ratios, i.e.,
remarkably high metabolic stability in liver S8.

On the other hand, the compounds of Comparative
Examples 1, 2, 3, 4, 10, 13, etc. also exhibited
excellent metabolic stability. However, the compounds of
Comparative Examples 1, 2, 3 and 4 had values of ICsy of
1 nM or higher and were not satisfiable in light of
inhibitory activity. The compound of Comparative Example

10 had a Papp value of 6.7x107° and was not satisfiable



i ncluded in the conpound represented by the genera
formula [1] not only are useful as drugs remarkably
excellent in effectiveness as VRL activity inhibitors
but also will be useful as drags-remarkably excell ent
in that they can resist oxidative netabolismand have
the sustainability of the effect as well as in that

th h hi gh _ab babil.ity. Th f t
ey, SoB AEvechan-ghaorhabiliy, Mgrelote, {hese
CHGELLERL LB ELLELLYGESE, AR YEL sophi by b ons s oy

ffﬂﬂ§5§@£¥ce§8fbgeahdiwaehﬁbt hBexs6aRingSisitisriable.
oxi dative netabolismand have the sustainability of

the) ekdegtgasgwebbuds bR hBabrhkheypeaheabave thi ghst;
absorbabiTiTy. TNDUSTRI AL APPLTCABILTTY - 96 The

3, 4- didyginabieny axaah fen€ oppotashb Df 1 t e pheseaihpound of the
invention effectively inhibits vanilloid receptor

subt ypet In(dRi)oachadi hymbandet berefebe liittyi sbout 1.4
effective in the nedical treatnent and/or prevention

of ik seblsese saEhths cpabaundeuré pamparefigs EXpaipdes in
neur opat hic pain, rheumatoid arthritis pain

neR#BF gP B, the R BPBRA, PERYpERALEEsi 85 AEGFaILhEd phioVe -

pai n, acute_ herpetic pain, postherpetic_neuraldgia,
c%?%%+%Ub%§%ﬁeF€%tFem aapgﬁgpg,Exaa@ﬁsseﬁaﬁvVg* ai i, 6 177,
cancer pajn, infl ammtor [ intergtitial

chsti 1h8 L pht Brdufash crRehF alGi ReTHRaReRrCY Of 30x107° or
TRHEOPE) Ve fieus pdpREnBLapi ve dlsease, cerebra

apopl exy, ~“Tschem ¢ sy m nervé injury, neurogenic
skin & 89€5ther hand, of the compounds of Comparative

Examples, the compounds of Comparative Examples 8 and 11
had high membrane permeability. However, the compound of
Comparative Example 8 had a value of ICsy of 7 nM
corresponding to inhibitory activity and was not
satisfiable in light of inhibitory activity. Morecver,
the compound of Comparative Example 11 had a human liver
39 remaining ratio of 66.7% serving as an index of
metabolic stability and was not necessarily satisfiable
as a drug.

(4) Characteristics of compound of the present invention

from the viewpoint of chemical structure;

When the compound of Comparative Example 11 and the
compound of Example 1-2 are compared, they are different
in that the former has only one flucrine atom in the

phenyl group whereas the latter has two fluorine atoms.



i nflammatory di sease, pruritus, allergic rhinitis,
apopl exy, irritable bowel syndrone, asthma, chronic
obstructive pul nonary di sease, dermatitis, nucositis,
stomach and duodenal ul cer,-i®fl.amatory bowel
di sease, bl adder hypersensitivity, overactive bl adder
type frequent urination, and overactive bl adder type

i na i nconti pence, .- 97 .- Al 1. . .
S e boensoRass KB B pbunst epraderhba g toner
f ' gepe a [1] or a pharmaceutically
a%%%%?% g 9gPtAe Lotaute L ( NR NNaN 0 RZ

[ wher gk X dre (QmPothd F QPR P2 O ve (BXafF8e Blahd the
(1) a hydrogen atomor (2) a halogen atom R2 is a

Aobp ah k@Xy £ gk RuRp YWBI chemayebeosghsttl uted ywiatde dtifgerent
sane or different 1 to 5 substituents selected from
tdwel § olth ovhag gheuporfpd)y Babakogenfauomcardhy@2praup as a
hydroxyl group; and R3 is a hal ogen atom (however, R

i sulas hat ogen BvonpwhedinX wbe€R8f] the latter has a 2,2,2-
trifluorcethoxy group. The latter is improved in its
liver $9 remaining ratio which is about 1.5 times that of
the former and in its value cf ICs; which is about 50
times that of the former.

When the compounds of Comparative Examples 7 and 9
and the compound of Example 1-8 are compared, the
compound of Example 1-8 which has two fluorine atcoms and
one 2,2,2-triflucroethoxy group as substituents for a
phenyl group is different from the others in that the
conmpound of Comparative Example 7 has conly one
triflucromethyl group and in that the compound of
Comparative Example 9 merely has one fluorine atom and
one trifluoromethyl group. However, the compound of
Example 1-8 is improved in its liver S9 remaining ratio
which is about 1.4 tc 1.7 times those of the compounds of
Comparative Examples 7 and 9 and in its wvalue of ICsg
which 1is about 3 to 11 times those of the compounds of
Comparative Examples 7 and 9.

When the compound cf Comparative Example 13 and the

compound of Example 1-1 are compared, they are different

in that the former has only one fluorine atom in the



2. The 3, 4-di hydrobenzoxazi ne conpound according to
claiml selected fromthe follow ng group or a
pharmaceutically acceptable salt thereof: - 98 1)
(S)-4-(5-pico|in-2-y|)-3-hydr@%ynethyl-N—(4-tert-
but oxy- 3, 5-di f | uor ophenyl) - 3, 4-di hydr o- 2H benzo[ 1,
4] oxazi ne- 8- car boxam de, 2)

i %iogﬁoxgé’bﬁﬁsﬁséypﬁéﬁyﬁ FE R i Sludtine atons.

b§§§oi%%€é9 %En§5§ ?igg g}g§§%§%ﬁwtri(gf%$s higher
dﬁﬁ$Hofﬁaé @Ehgﬁ¥ph89ME} 3, ﬁhgéhwgéoazfésult which was not
benzo[ 1, 4] oxazi ne- 8- car boxamn de, 4

(Stpdc{&opkcetbn- Byythodzhydn oxxaet Ry khb (2+(2, 2-
di met hyl propyl oxy) pyri di n-5-yl]-3, 4-di hydro-2H

benzo[Th ] nard ured 8o doxanedebyS5the general formula [1],
(S)-4-(5-picolin-2-yl)-3-hydroxynethyl -N-(2-tert-

bed ok ypytadin- Bhyl FeBpdudihydfor2Bmbénrzo[lt 4jtoxdzileare

8- car boxam de, 6)

(SyrmpoBd pi h@vfthgzeytleehydﬂahyhétﬁW- RCt2vizy2 op VR1 as
trifluoroethyl oxy)pyridin-5-yl]-3,4-dihydro-2H

b“é‘h]zjo[ﬂs 4%&%%1% 811‘%5?5@9(%1% a ab?)llty in liver 59 and/or

i %%tréw%%ﬁéiﬂe%m%@% S e et 1. 41

8
O RO A o qnin g hebfame ke slst to 1-10
d%%%%@%gikﬁéztge[iéﬁ#thSr93528§¥%EQ%”%&%5§€ general

enzo oxazl ne- carboxa
formula [1l] not only are useful as drugs remarkably
excellent in effectiveness as VR1 activity inhibitors but
also will be useful as drugs remarkably excellent in that
they can resist oxidative metabolism and have the
sustainability of the effect as well as in that they can
have high absorbability.

Therefore, these compounds not only are useful as
drugs remarkably excellent in effectiveness as VRI1
activity inhibiters but also are expected to be
practically used as drugs remarkably excellent in that
they can resist oxidative metabolism and have the

sustainability of the effect as well as in that they can

have high absorbability.

INDUSTRIAL APPLICABILITY



9) (S)-4-(5-picolin-2-yl)-3-hydroxynet hyl -N-[3, 5-

di fl uor o- 4-(2- hydr oxy- 2- nmet hyl pr opyl oxy) phenyl ] - 3, 4-

di hydr o- 2H benzo[ 1, 4] oxazi ne- 8- car boxan de, and - 99

10) (S)-4-(5-picolin-2-yl)-3-dydroxynet hyl - N-[ 3, 5-

di f 1 uoro-4-(1, 1-di net hyl - 2- hydr oxyet hyl oxy) phenyl ] -

3, 4-di hydr o- 2H benzo[ 1, 4] oxazi ne- 8- car boxam de. 3. A

phar euti cal .conposition conmprising a 3,4

i hydr QBer ok HET OB of 76 SRAPRABAUCE cAPpyProsent
f .accardi.n l.aiym

S6hERLebLe SALLCLReLeR! ARSRLILNGL0 161k loct AWt voe

phafpRe Uéb@?biEQFDQﬁattHBréggﬁé'%kngsae%f%ttive in the

di hydr obenzoxazi he conpound or a pharnmaceutically

arc@ptabl ersathehhengal caCpeEdbndibe clfaiiMska@es? satth as
a pharnmaceutically acceptable carrier for treating

apdioy apievyepiing ahdoseaseasal eatadobhamipaipa,ingcut e
pai n, chronic pain, neuropathic pain, rheunatoid
arhdnmstsidparnhrineiusapgia, neurepgthy, nkypepaltgesi a,

m graine, joint pain, acute postherpetic neuralgia, .
pogkder peesca, neugahgha, dhidhi papost Bevpet herpetic pain,
neur al gi a, postoperative ain, cancer pain, .
iR s e ok yC pasnralatar sEREPELC Bystherpetic neuralgia,
posttraumatic neural gia, diabetic neuro

t hy, .

T bdRGehkt Bt i D@1 SEAREST cBR&BY allngﬂyég"lg“é‘%éryi §EHEM ¢
ynpt . i nj [ kin_di der, . .
SHPLEI AELY S LALVEYs TEURPRERLE P dsBnich,  asaveric
SEOP) SRyl i obla muel Py e, gont B EheonL o e

ﬁ%ﬁ%ﬂi@@yﬂb@&ﬁ?%e%geinj hEﬁ;L aﬂgﬂkgﬁﬁn?ﬂ%"‘%l}(in disorder,
inflam&atory disease, pruritus, allergic rhinitis,
apcplexy, irritable bowel syndrome, asthma, chronic
obstructive pulmonary disease, dermatitis, mucositis,
stomach and duodenal ulcer, inflammatory bowel disease,
bladder hypersensitivity, overactive bladder type

frequent urination, and overactive bladder type urinary

incontinence.



bl adder hypersensitivity, frequent urination, and
urinary incontinence. - 100 5. A pharnaceutica
conposition for treating and/or preventing pain
conprising a 3,4-di hydrobenzoxazine conpound or a
pharmaceutically acceptable salt thereof according to
claim1l or 2 and a pharmaceutically acceptable
carrier. 6. The pharnaceuti nposi ti on accordi ng
to claim5 wherein the painis acute pain, chronic

?'”’sz?UJQEfH 4 €5 Q@ﬁéQEHQHE8h§OQBEhEEEk§s@ﬁked by the

neural gi g, opa yperal ges m grai ne, joint

Paf a1 QLS %&9&@?@8%&199‘{'&?' gkag Bﬁékﬁ%a%h%ally
neural gi a, ronic postherpetic neuralgia,

past@pet At 1y esppi Nuh&€aBEEr pain, inflammatory pain,
interstitial cystitis, posttraunatic neur al gi a,
diabetic neur opat hy or neurodegenerative disease. 7.
ﬂé?lbltor of vanilloid receptor subtype 1 (VR1)
act # 3, 4- di hydr obenzoxazi ne conpound

a phharmafeuti c Hcceptgbl e salt thereof
accordl clai 2 adﬁ a pharmageutically
accept ab : Oy Teating and/ or

preventing a di ease sel efit ed f|on1p in, acutT ?ain,
chroni c g, ur ggfht hi cOpai n, thd artiMitis
pai n, neur al eur opat hy, hypeXaIgeiﬁ a, mgraine,

j oi nt pain, acute post her peti c neural gi a,
post herpetic neuralgia, chronic postherpetic

newﬁélgé']?q sost operative pain, cancer pain,
nril anma ory paln |nterst|t|al cystitis,
POSiY rAUWMBL L Cyen atom or
(2) CR%;
R' is
(1) a hydrogen atom or
(2) a halogen atom;
R* is a Cl-6 alkoxy group which may be substituted with
the same or different 1 to b5 substituents selected from
the following group:
(1) a halogen atom and
(2) a hydroxyl group; and

! is a halogen atom when

R’ is a halogen atom (however, R
X is CRYH .
2. The 3,4-dihydrobenzoxazine compound according to

claim 1 selected from the following group or a

pharmaceutically acceptable salt thereof:



neur al gi a, di abetic neuropathy, neurodegenerative

di sease, cerebral apopl exy, ischemc synptom nerve -
101 injury, neurogenic skin disorder, inflammtory

di sease, pruritus, allergic ghinitis, apoplexy,
irritable bowel syndrone, asthma, chronic obstructive
pulnnnary di sease, dermatitis, nucositis, stomach and

hy erg§n5|t|\n3ﬁflf¥4' q&’t?r qﬁﬁ? dl%gﬁgfu$ hgdgert_
Inco%hkgigpgm |g%f¥§5¥dﬁﬁ%ﬁxﬂbt§“ﬁ é{ﬁ¥£$ y effective

conpri ses a ering ar nelcol

amuRkof, @ 3%« 4 shyedraahenagxazi Ng. conpound or a
pharnaceutlcally acceptabl e salt thereof according to

claj msl —ar 2-.cA irethad f-or- 1y @ati g angl a1- (3, 5-

preventlng pai n characterlzed in that the nethod

coNpiigaesicadin i iSiogr ot x v Herar Ineed| Hgil tafdiyo-effiect i ve
amount of a 3, 4- dihydrobenzoxazi ne conpound or a

phar ecewt(ilcalloxa zdaoeeft-ald dosadiidder eof according to
claim1l or 2. 10. The treating and/or preventing

met hd@) aécdﬁm9%§QLin1ﬂ7MhhiﬁWMMﬁEvam¢ﬁhxkﬁNr[%,%Eute
pai n, chronic pain, neuropathlc pai n, rheumat oi d

ar t hEidileoFa,- eﬁémxamealyl et bpEtA ayAiET al gesi a,

m grai ne, j oint acute postherpetic neuralgia,
postﬁ@Pﬁ@ﬂﬁc4ﬂ %%%ﬁﬂ%aa_ %?mﬁﬁﬁﬂherpetlc

9190 BOSSORSTRLING Ay FENCEI B v - (2, -
o B S 0L o
Conpﬁb%QQng4@%@%@%ﬁgﬂgiégrboxamide,

5) (S)-4-(5-picolin-2-yl)-3-hydroxymethyl-N-(Z2-tert-
butoxypyridin-5-yl1)~3,4-dihydro-2H-benzo{l,4]oxazine—
8-carboxamide,

6) (8)-4-(5-picolin-2-yl)~-3-hydroxymethyl-N-[2-(2,2,2-
trifluorocethyloxy)pyridin-5-yl1]-3,4-dihydro-2H-
benzo[l,4]oxazine-8-carboxamide,

7) (S)-4-{5-picolin-Z2-yl)-3-hydroxymethyl-N-(2-
isobutoxypyridin-5-y1)-3,4-dihydro-2H-
benzo[1l,4]loxazine-8-carboxamide,

8) (8)-4-(5-picolin-2~yl)-3-hydroxymethyl-N-[3, 5-
difluoro-4-(2,2,2-trifluoroethoxy)phenyli-3,4-
dihydro-2H-benzo[l, 4] ocxazine-8-carboxamide,

9) (8)-4-(5-picolin-2-yl)-3-hydroxymethyl-N-[3, 5-
diflucro-4-(2-hydroxy-Z-methylpropyloxy)phenyl]-3, 4-

dihydro-2H-benzco[l, 4]oxazine-8-carboxamide, and



conposition according to any of clains 3 to 6 and
witten instructions concerning said pharnmaceutical -
102 conposition stating that said conposition can be
used or should be used for_tgegati ng and/ or preventing
a di sease selected frompain, acute pain, chronic
pain neuropathic pain, rheumatoid arthritis pain,

et el CERtoRbea e hoar AV aras BbehRar BatPe o

neur 3l gi . ShTon.c | BaSLIg el SIS R0y pheny1 1 -

postoperatlve palﬁ cancer “pain,

| Nt RS LGBl RES DUy RASTUAUIRI o NRUEAL G dini de.

di abét'i ¢ nedropat hy, neurodegeneratlve di sease,

cer ebrzal,apopd XYy i ESEheFhSo SYIPERMEoREEY8inhNRUBY 4~
neur ogeni ¢ skin disorder, 1 nflammtory di seaSe,

prdﬂhid@bbé&i@i@tﬁnéht@mpbﬁndapﬁpbepﬁarmﬁbebabbelbgmel
syndrone, asthma, chronic obstructive pul nonary
disease;abbersat t ttseraufosctosdistotachland duodeaknd a
ulcer, inflammtory bowel disease, bl adder
hypersensiuivtalyly dcegoeablartaarion. and urinary

i ncontinence. 12. Use of a 3, 4- dlhydrobenzoxa2|ne
c%npodhdﬂbﬁr@ﬁciﬁ%#%%ke@@W@%ﬁ*?l%@c@®m36F§l§ﬁl?

t hereof according.to claiml1l or 2 for the reparatlon

(ﬁd%P¥ﬁﬁﬁ?ﬁﬁ%%¥?%%Te %%ﬂﬁ%%??l%ﬁ QCEB?HWﬁEePElEPéﬁﬁ|4

f t t t | ted

i PEER SR b g RPN S geagg?gﬁaﬁgog 2 and a

‘iﬁnar$$%%ﬂ?tQ£Pl%légééé£§blgaégrr989 % gl%reatlng an/or
g

opa hyper esi ne, ~“jornt pain,

eJEﬂ&%ﬁqc W&Pééé&éaseP?éEQ&r?EBhCBaEﬁurQEQ%@ pain,

c roni ¢ post herpetic neural gia, postoperafi
chronic pain, neuropathic pain, rheumatoid arthritis

pain, neuralgia, neurcopathy, hyperalgesia, migraine,
joint pain, acute postherpetic neuralgia, postherpetic
neuralgia, chronic postherpetic neuralgia, postoperative
pain, cancer pain, inflammatory pain, interstitial
cystitis, posttraumatic neuralgia, diabetic neuropathy,
neurodegenerative disease, cerebral apoplexy, ischemic
symptom, nerve injury, neurcgenic skin disorder,
inflammatory disease, pruritus, allergic rhinitis,
apoplexy, irritable bowel syndrome, asthma, chronic
obstructive pulmonary disease, dermatitis, mucositis,
stomach and duodenal ulcer, inflammatory bowel disease,
bladder hypersensitivity, frequent urination, and

urinary incocntinence.



pai n, cancer pain, inflammtory pain, interstitia
cystitis, posttraumatic neural gia, diabetic

neuropat hy, - 103 neurodegenerative di sease, cerebra
apopl exy, ischemc synptom jperve injury, neurogenic
skin disorder, inflanmatory di sease, pruritus,

allergic rhinitis, apoplexy, irritable bowel
ast hma, .chronic obstruct

3?2223% ﬁhfc?efﬁf}@a%%lscalrn&%%@mtw%t% R L
CreeVer{trhl{rfwt or org[guenjtlgcjﬂsgaf?% dplllggggﬁenzoxaglne

persen3| rination
w&gamccﬁf A3ndea Qlu e Sy frdli Qaéé}gpgpw@ i P€thereot
compound or a armaceut i cal l y acceptable sa

t heregfgate A didta 49 1 bai M AnQra 2oh9FmbheuPEERAN LT ON
of a pharmaceutical conposition for treating and/ or

prveitiarg Patdrridecording to claim5 or 6. 14. The

use of a 3, 4-di hydrobenzoxazi ne conpound or a

phar mageu tdheain aceacciept labt ensad it 1drersofoadtog diagecleoim 5
claim 13 wherein the pain is acute pain, chronic pain,
nedregsaitrhithearann riewetios doai hréhbienpai pain,

neural gi a, ~neuropathy, hyperal gesia, mgraine, joint
p&QHrQﬂﬁRQ%C;Rﬁ#ﬁww%ﬁﬂ@%ﬁ?@%ﬂeﬁ@ﬁ%ﬁl%b%tﬁékbetﬂ@uralgla:
neur al gi a, chronic postherpetic neura

p&ﬁﬁﬁﬂﬁ%ﬁh Q%H?Fa%ﬁﬁﬁ%ﬁ ;ﬂﬂ?Faln%flé%ﬁ%?oP?lBalﬁcute
interstiti cystiti osttraumati c. neura

dipé‘E e&%a{ih%pfé%ﬁﬁlo‘?l e 10 %%?%{?v%eua?g%ée c%?“lc

LGOIV 10, 2 o0l o ol £ PRAURGOULLEEL: i,

CQHHQ%&%@tory pain, interstitial cystitis, posttraumatic
neuralgia, diabetic neuropathy or neurodegenerative
disease.

7. An inhibitor of vanillecid receptor subtype 1 (VR1)
activity comprising a 3,4-dihydrobenzoxazine compound or
a pharmaceutically acceptable salt thereof accerding to
claim 1 or 2 and a pharmaceutically acceptable carrier.
8. A method for treating and/or preventing a disease
selected from pain, acute pain, chronic pain,
neuropathic pain, rheumatoid arthritis pain, neuralgia,
neuropathy, hyperalgesia, migraine, Jjoint pain, acute
postherpetic neuralgia, postherpetic neuralgia, chronic
postherpetic neuralgia, postoperative pain, cancer pain,
inflammatory pain, interstitial cystitis, posttraumatic
neuralgia, diabketic neuropathy, neurcdegenerative

disecase, cerebral apoplexy, ischemic symptom, nerve



or a pharmaceutically acceptable salt thereof
according to claiml1 or 2 and a pharnaceutically
acceptable - 104 <carrier with one or nore agents
selected fromthe group whighicensists of an
anti-virus agent, an antidepressant, an

anti convul sant, an antiarrhythnic a |l ocal anesthetic,
an. anest hetic artate

anlt%ﬂg%frxstne%O%%%%a?%% AT RarBeFLrof 61 SR RAEPry disease,
Dok & noDs 9] dal ol 1 0f | 2001 0Ly, 203 gesicr Bovel

.7 an antagoni st anal gesi c; a2-a rena

r eCapi Qe 2908 $ha, acﬂﬁghfén@bé@Eu@%E@énﬁhlmonary dlsease,
application, a calcium channel antagonist, a

PSS R Thanheto SPENe! , sehdadn aAAt Hpyaehht agest,
16. Use of a 3, 4-di hydrobenzoxazi ne conpound or a

phiat femen t €af | yodeT ept abbee sabl atiberenfpaceendingviay,
claiml or 2 for the preparation of a drug according
t cEregfiam Lbrindatidh medidduf dnatyeatcogtandhoe
preventing a di sease selected frompain, acute pain,

¢ htori & fpat v e d niguropat hilee pag hhod heompr obdsapthihip§ering
pain, neural gia, neuropathy, hyperalgesia, nigraine,
j ot it WWOW‘@lbbs? Frebere carﬁ@‘eﬁlgl gfaz 3

post herpetic neuralgia, chronic ostherget|

éﬁ#&F&F ﬂﬁﬁﬁ%ﬁ%ﬁ%t?%%P%%ﬁ% “ta c%?aﬁ% feutically
infla | nter titial

PGS L ATl o aBrefS kb Spaimy L o 2.
nPUr 0Geqenslal i NG tdfeaea 64 FOL 8 QPORL EXY: pain

i'schem ¢ synpt om™ nerve ury, Ur ogeni ¢

mdﬂﬁf%%ﬁeffgé&”qﬁuﬁﬁytdﬁ Q§ %%g{géhﬁy§se§l58ﬁ9h§stering

rhinitis, apoplexy, irrita
a pharmacologically effectlve amount of a 3,4-

dihydrobenzoxazine compound or a pharmaceutically
acceptable salt thereof according to claim 1 or 2.

10. The treating and/or preventing method according to
claim 9 wherein the pain is acute pain, chronic pain,
neuropathic pain, rheumatoid arthritis pain, neuralgia,
neuropathy, hyperalgesia, migraine, joint pain, acute
postherpetic neuralgia, postherpetic neuralgia, chronic
postherpetic neuralgia, postoperative pain, cancer pain,
inflammatory pain, interstitial cystitis, posttraumatic
neuralgia, diabetic neuropathy or neurcdegenerative
disease.

1i. A commercial package comprising a pharmaceutical
composition according to any cof claims 3 to 6 and

written instructions concerning said pharmaceutical



syndrone, asthma, chronic obstructive pul nonary
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inflammatory bowel disease, bladder hypersensitivity,
frequent urinaticn, and urinary incontinence.

12. Use of a 3,4-dihydrobenzoxazine compound cr a
pharmaceutically acceptable salt thereof according to
claim 1 or 2 for the preparation of a pharmaceutical
composition according to claim 4 for treating and/or
preventing a disease selected from pain, acute pain,
chronic pain, neuropathic pain, rheumatcid arthritis
pain, neuralgia, neuropathy, hyperalgesia, migraine,
joint pain, acute post herpetic neuralgia, postherpetic
neuralgia, chronic postherpetic neuralgia, postoperative
pain, cancer pain, inflammatory pain, interstitial

cystitis, posttraumatic neuralgia, diabetic neuropathy,



t herapy, l|aser therapy and | owfrequency therapy. 106
19. A nethod for treating and/or preventing

post operative neural gia characterized in that a 3, 4-
di hydr obenzoxazi ne conpound aroza pharmaceutical ly
acceptable salt thereof according to claim1 or 2 is
adm ni stered after performng a surgical oper ati on

:g+§%£$ e Sgkgkfééfﬁﬁera e, NEL %%bra%eég%%lexyhaﬁschemic

|on perip herve exci si rd

St SaEL B ARG, AT

frP@fﬁémﬁQ@@rye&§bébQ€, pruritus, allergic rhinitis,
apoplexy, irritable bowel syndrome, asthma, chronic
obstructive pulmonary disease, dermatitis, mucositis,
stomach and ducdenal ulcer, inflammatory bowel disease,
bladder hypersensitivity, frequent urination, and
urinary incontinence.

13. Use of a 3,4-dihydrobenzoxazine compound or a
pharmaceutically acceptable salt thereof according to
claim 1 or 2 for the preparation of a pharmaceutical
composition for treating and/or preventing pain
according to ¢laim 5 or 6.

14. The use of a 3,4-dihydrobenzoxazine compound or a
pharmaceutically acceptable salt thereof accerding to
claim 13 wherein the pain is acute pain, chronic pain,
neuropathic pain, rheumatoid arthritis pain, neuralgia,
neuropathy, hyperalgesia, migraine, Jjoint pain, acute
postherpetic neuralgia, postherpetic neuralgia, chronic
postherpetic neuralgia, postoperative pain, cancer pain,
inflammatory pain, interstitial cystitis, posttraumatic
neuralgia, diabetic neuropathy or neurodegenerative
disease.

15. A drug comprising a combination of a pharmaceutical
composition comprising a 3,4-dihydrobenzoxazine compound
ocr a pharmaceutically acceptable salt thereof according

to claim 1 or 2 and a pharmaceutically acceptable
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carrier with one or more agents selected from the group
which consists of an anti-virus agent, an antidepressant,
an anticonvulsant, an antiarrhythmic, a local anesthetic,
an anesthetic, an N-methyl-D-aspartate receptor
antagonist, an adrenal cortical stercid, a nerve block,
a nonstercoidal antiinflammatory analgesic, a narcotic,
an antagonist analgesic, an «;-adrenaline receptor
agonist, a medicine for external application, a calcium
channel antagonist, a pctassium channel opener, and an
antipyretic agent.

16. Use of a 3,4-dihydrobenzoxazine compound or a
pharmaceutically acceptable salt thereof accerding to
claim 1 or 2 for the preparation of a drug according to
claim 15.

17. A method for treating and/or preventing a disease
selected from pain, acute pain, chronic pain,
neurcpathic pain, rheumatoid arthritis pain, neuralgia,
neurcpathy, hyperaligesia, migraine, Jjoint pain, acute
post herpetic neuralgia, postherpetic neuralgia, chrenic
postherpetic neuralgia, postoperative pain, cancer pain,
inflammatory pain, interstitial cystitis, posttraumatic
neuralgia, diabetic neuropathy, neurodegenerative
disease, cerebral apoplexy, ischemic symptom, nerve
injury, neurogenic skin disorder, inflammatory disease,
pruritus, allergic rhinitis, apoplexy, irritable bowel
syndrome, asthma, chronic obstructive pulmonary disease,

dermatitis, mucositis, stomach and ducdenal ulcer,
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inflammatory bowel disease, bladder hypersensitivity,
frequent urination, and urinary incontinence
characterized in that one or more agents selected from
the group which consists of an anti-virus agent, an
antidepressant, an anticonvulsant, an antiarrhythmic
drug, a local anesthetic, an anesthetic drug, an N-
methyl-D-aspartate receptor antagonist, adrenal cortical
steroid, a nerve block, a nonsteroidal antiinflammatory
analgesic, narcotics, an antagonist analgesic, oz-
adrenaline receptor agonist, a medicine for external
application, a calcium channel antagonist, a potassium
channel opener, and an antipyretic agent are used in
compinaticon with a pharmacologically effective amount of
a 3,4-dihydrobenzoxazine compound or a pharmaceutically
acceptable salt thereof according to claim 1 or 2.

18. A method for treating and/or preventing pain
characterized in that the method uses administration of
a 3,4-dihydrobenzoxazine compound or a pharmaceutically
acceptable salt thereof accerding to claim 1 or 2 in
combination with stimulation-produced analgesia selected
from acupuncture, transcutaneous electrcocacupuncture
stimulaticn therapy, transcutanecus electrical nerve
stimulation therapy, silver spike point (SSP) therapy,
peripheral nerve stimulation therapy, spinal cord
electrical stimulation therapy, electroconvulsive

therapy, laser therapy and low-frequency therapy.
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19. A method for treating and/or preventing
postoperative neuralgia characterized in that a 3,4-
dihydrobenzoxazine compound or a pharmaceutically
acceptable salt therecof according to claim 1 or 2 is
administered after performing a surgical operation
selected from cicatrectomy, nerve freezing
solidification, peripheral nerve excision, spinal cord
dorsal root excisicn, sympathectomy, spinal cord dorsal
rcot entry zone destruction, cordotomy, and frontal lobe

excision.



