- 1 - SPECI FI CATI ON 3, 4- DI HYDROBENZOXAZI NE COVPQOUND
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- di_hydrobenzoxazi ne conmpound
havi ng an inhibitory effect on vanilloid receptor
subtype 1 (VRl) activity and a pharmaceutically
acceptabl e salt thereof, a har maceuti cal conposition
conpri si ng the' compoufd@ESHLF Tteutical ly
acceptable salt thereof as an active ingredient, and
a nethod for treating and/or preventing diseases to

SR AT 7
r Eﬁﬂ;?%éﬂ’ﬂ?iﬁp% g‘%yﬁ:)%ﬂ‘ng GROUND ART

Capsaicin, which is the main ingredient of red

pepper, is a pungency causing ingredient as well as a
pai n produci ng substance. It has been reported that
many noci ceptive nerves, particularly unnyelinated C
Fedgfathavesigapsai cin sensitivity and it is known
that Cfibers wll selectively drop out when

capsahei prisendniinveneriet redaared nfart moowdnt3, 4+ has
been also reported that - 2 there are nmany sites of
@it dro ez eapsiaie i compatnd heteihg i an t eh ki tore oehgect
and oral mnucosa, and the ) :

on vanilloid receptor subtype 1 (VR1l) activity and a

pharmaceutically acceptable salt thereof, a
pharmaceutical composition comprising the ‘compound or
pharmaceutically acceptable salt thereof 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 is the main ingredient of red
pepper, is 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 out when capsaicin is administered

to an infant rodent. It has been also reported that



distribution thereof is also observed in the nuscles,
joints and internal organs, particularly in the

cardi ovascul ar system respiratory system and bl adder
urinary tract system and it 2i s inportant for
activation of sensory nerve. In addition, capsaicin
sensitivity is ‘also observed in the nerves of the
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afferent fiber of the splnal dorsal horn is resulted.

Nowdtibata sspaeir isg shichi ng sadlratidrny ofystesi rrfdidtaider
(RTX) which brings about simlar effects to that of
Cansairg nrhas beeteohsearved,t dl dnpatr teags dxepiawt vt ion
been reveal ed as a conpetitive inhibitor, |iposoluble
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(see Szallasi A Blunberg PM_(1999) Pharnacol. Rey.
51 501 Spsezy2d Non-thet aﬁrm%mhqmre%%aﬁ% @Gfn the
receptor gene was ¢l oned |n 1997 (see f.or exa k;
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%%mfééﬂtlve nerves and discharge of glutamic acid and
~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, liposoluble
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 (see,
for example, Caterina MJ, Schumacher MA Tomihaga M, Posen
TA, Levine JD, Julius D. (1997) Nature 389, 816-824 (Non-

pPatent Document 2)). It was presumed from its amino acid

sequence that it was an ion channel having a six-



group in the structure, it is generically referred to
as vanilloids along wwth its anal ogs such as RTX, and
the cloned receptor was named vanilloid receptor
subtype 1 (hereinafter referyed to as VR 1; This VRL
may be also referred to as TRPV1 (transient receptor
potential vanilloid 1)). Then, electrophysiologica
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non-sel ective cation ion channel having high Ca2+
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(see, for exanple, Prenkumar LS, Agarwal S, Steffen
Ran(iZaG2d J.) }Rhy Sheh, e5é5trb©hyﬁlbl@NdﬁﬁQaﬁ@mmtional
Docunment 3)). Although capsaicin is a pain causing
subsltweice uding ithag@t ds AR aesehegdms teen
mtigate pain in diabetic neuropathy or_rheumatic
maniogireq due nFGMT Gl % a?f)%@?u‘% %%h%eﬁ*rgd pagman
(1999) Pharnmacol, Rev 51, 159-21 n- Pat ent
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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 1S, Agarwal S, Steffen D. (2002) J. Physiol.
545, 107-117 (Non-Patent Document 3)).

Blthough 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. (1999) Pharmacol. Rev.
51, 159-212 (Non—Patent Document 1}). It is understood
that such mitigation is resulted from a phenomenon that
the sensory nerve end exposed to capsaicin stops

answering to pain stimulus, that is, desensitization.



Al though it is considered that the desensitization
mechani sm of VRL invol ves Cat +-nedi at ed regul ati on,
regul ati on dependi ng on potential, activity control of
VR1 by phosphoryl ati on and -dephosphoryl ation, etc.,
many points remain unclear. As well as capsaicin,
heat and acid al so cause pain and it is known that
t he capsai.cin sensitive nociceptive . nerves respond to
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Stinmul ati on receptance. Acidification occurs in an
or ganaknwthe gaseapbaiicihl, abeati amdordisc kdsioa camdel pain
is known to cause or enhance pain (see, for exanple,
Beican tS,i sGapetrt itHRt (O PHpShiatids Newgidsicie rigciceptive
509-512 (Non-Patent Docunment 5)). It has turned out
trieatveash ere stgemc M co st e dettss G pes edfuceell it i ¥R he LT
limts of the acidification which takes place in the
e@se forngh thagarV Rlediash diviectclan aet 1w riethy not only
activated by the acidification (proton) alone, and it
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ié%§§32§§§sﬁﬁmePatent Document 4)). The temperature of
43°C is mostly in agreement with the temperature
threshold which causes a pain in humans and animals,
suggesting that VRl 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 5, Geppetti P.
(1994) Trends Neurosci. 17, 509-512 (Non-Patent Document
5)). 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, VRl can e
directly activated by the acidification (proton) alone,
and it is surmised that VRl is the actual molecule which

receives stimulation by acidification in an organ which

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



- 5 for exanple, Yang D, Gereau RW4th. (2002) J.

Neurosci. 22, 6388-6393 (Non-Patent Docunent 4)).

| mmunohi st ol ogi cal anal ysis using a specific antibody

has confirnmed that the nunbers of unnyelinated C

fibers expressing VRL increases in an inflanmed region
conpared in a normal region (see, for exanple,
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an incréase in the anmount of VRL expression causes
FaHdeedlprasiisind 28t Ohdresded nid arediof garedntgion as
presumably contributes to duration of inflamuatory
lyper=adegesina.a Ifodwasl heen al scseepofdedetdmple, Carlton SM,
extracel lul ar ATP, bradykinin and a neuro growth
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P. {(2001) Lancet 357, 1338-1339 (Non-Patent Document 7)).
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 also 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)
Proc. 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. Neurophysiol. 88, 544-548 (Non-Patent Document



(2002) J. Neurophysiol. 88, 544-548 (Non-Patent
Docunent - 6 11)) and it is said to be a fact w thout
doubt that VR1 involves in pain and hypersensitivity
of pain including those caused by inflammtion (see,
for exanple, Numazaki M Tom naga M (2003)

Bi ochem stry 75, 359-371 (Non-Patent Docunent 12)).
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sensitivity to eat st!nulatlon decreases an
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exanpl e, terina MJ, Leffler A~ Ml nberg AB, Martin
Wacukleakt an)J,. Peterson-Zeitz KR, Kol tzenburg M
Basbaum Al, Julius D. (2000) Science 288, 306-313

( Non- Pa¢ entnboevunearva3redhd DavesVRB-d&fagignt mouse
Qunt horpe MJ et al. (2000) Nature 405, 183-187 (Non-
Patpondbdc tiremong4 P)f. Chpgs 1dim, hay deen adwhflieated al so
on an individual |evel fromthe analysis of ,
vRimgdpitdicant Thodisealhat PeRP G tiiGHs ids artiice analysis,
range pain stinmulation receptor. ggfeover, as faor the
V&ladiedn cBeNfe BRUFENITSS §°% & S By R VRD

nd_a di sease, .t .has been . reparted already .that..a
2a04PueE PR i BTG RN A (1] S ater 4y o
%%%%a%%%%hﬁ%%i% e%%é?éﬁggg(Qﬁﬁ ﬂﬂfﬁgﬁﬁﬁ%ory hyperalgesia
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 also
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 relation between vanilloid
receptor subtype 1 (VR1} and a disease, it has been
reported already that a substance which inhibits VRI
activity is useful as a therapeutical agent of wvarious
diseases.

Particularly with regard to a therapeutical agent of

pain, there is a report that capsazepine which is known



Particularly with regard to a therapeutical agent of

pain, there is a report that capsazepine which is

known 7 as a VR antagonist has exhibited a

significant analgesic effect7 i-n an ani mal nodel (see,

for exanple, lkeda Y, Ueno A Naraba H Oh-ishi S,

(2001) Life Science 69, 2911-2919 (Non-Patent

Docu 15)), and. use is _expecte S a. ;
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vanilloid receptor subtype 1 (VRl) activity is useful
fedifdatprodvivied llcaddercy .function, for exanple, as a

t herapeutical agent of frequent urination, urinary

i nconficnbaeebeenccpséeérmedr wickampioa rd( ZooR) aNger
Neurosci. 5, 856-860 (Non-Patent  Docunment 16)). In
ddwersdraiansomer frensesic dHaFr R ot Witdibst ance
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mechanism or a compound 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 vanilloid
receptor subtype 1 (VR1l), particularly antagonist of VR
receptor is useful for preventing and treating diseases
related to VRl activity, particularly urgent urinary
incontinence, ovéractive bladder, chronic pain,
neuropathic pain, postoperative pain, rheumatoid
arthritis pain, neuralgia, neuropathy, hyperalgesia,

nerve damage, ischemic symptom, neurodegenerative,



neur opat hi ¢ pain, postoperative pain, rheumatoid
arthritis pain, neural gia, neuropathy, hyperal gesia,
nerve damage, ischem c synptom neurodegenerative, 8
cerebral apopl exy, incontinegce, and inflammtory

di sease (see, for exanple, JP 2003-192673 (Patent
Docunent 1)). Furthernore, it is also known that
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abnormalities in respiratory organs such as asthna

apdtehbaRhe cabShAkChave , Pulipopay dicsgase,, postoperative
stimul ation of skin, eye or nucosa, fever, stomach or

guedenaligeheae, Hafihampatiory nchowslathiyseasave damage,
I nfl ammatory di sease, etc (see, for exanple, JP
200%<5067 hé rT2uEPatiert sBo c mremod2gencApdorng riglsgasie,
can be said that substances having vanilloid receptor
sebtrpgenic( WRin disagdeirst icerabriadi P orleigetiiaces a
therapeutic agent for conditions in which Cfibers._ . .
papeirsepatsd vifyr xampedlendiowed mymdranr @hnqpgalities
allergic and allergic rhinitis, overactiyve, bl adder
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bowel disease, inflammatory disease, etc (see, for
example, JP 2004-506714 T2 (Patent Document 2)).
Accordingly, it can be said that substances having
vanilloid receptor subtype 1 (VR1l) antagonistic activity
is useful as a therapeutic agent for conditions in which
C fibers participates, for example, not to mention
pruritus, allergic and allergic 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



i nfl ammat ory bowel disease, etc. but also pain, acute
pain, chronic pain, neuropathic pain, postoperative
pain, mgraine, joint pain, neuropathy, nerve damage,
di abetic nervous di sease, -neur-odegenerative di sease,
rheumatoid 9 arthritis pain, neural gia, neuropathy,
hyperal gesi a, neurogenic skin disorder, apoplexy,
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pe compounds ‘répresented by the follow ng

geranafr Ul slelse, [ Bl.cand [C] are disclosed in
W03/ 068749 " as conpounds exhi biting antagonismto VR1

( Pat entxbpcysmpbudlis €BRyitedkds to( Rell agiMeRy( RelsAble
r~ oo (RR) r (R)QN~ (R3)s Y( X[B] O
the known vanilloid receptor subtype 1 (VR1) 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 VRI

{(Patent Document 3}.
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(RR) r HY (Rl) g NP (R3) S / X[C] 0 10 The
urea-type conpound represented by the foll ow ng
general formula [D] is disclosed in WO03/080578 as a
conmpound exhi biti ng antagonismto VRL (Patent Docunent
4). (R1) I NN (CRBR6)Nn Y 13 14 (R2)1-3k R R B~,
DME [D] Quinuclidine-3 -yl 1-phenyl-1, 2,3, 4-
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Quinuclidine-3'-yl l-phenyl-1,2,3,4-
tetrahydroisoquinoline-2-carboxylate is disclosed as a
compound exhibiting an inhibitory effect against
capsaicin-induced extravasation of a plasma protein in
the bladder is disclosed in WO03/006019 (Patent Document
5).

The urea-type compound represented by the following
general formula [E] is disclosed in WO03/053945 as a

compound exhibiting antagonism to VR1I (Patent Document 6).
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[E]

The compound represented by the following general

formula [F} is disclosed as a compound in W003/099284 as



The conpound represented by the foll owi ng genera
formula [F] is disclosed as a conpound in WO03/099284
as - 11 a compound exhibiting binding activity to VRL
(Patent Document 7). d RH114 1 R NR4A T X ~Y-N
[F] However, these conpounds are different fromthe
conpound of the present invention in the structure,
and ther descri._pti.qQn S
Fh€°m€8HB uﬁ§ﬁ&glFﬁ89pgé§§ﬁPg e tﬁg: V%—1/??0({)?{91#erence
? gh i nventors have previously nmade the patent
Sﬁllcat|o ‘for a VR inhibitor represented by the
follow ng fornmula (PCT/JP2005/ 013446 (Patent Docunent
8)): R4 O NVP2 3 NZRJ1] (CH)1 (CH2)mRL 2
[ Non- Pat,ent Docunent 1] Szallasi A, Blunberg PM
(1999) R PhaHnmacol . Rev. 51, 159-212

1 ]

XQY/N [F]

However, 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)):

(GH2)I><(0H2)m

[Non-Patent Document 1] Szallasi A, Blumberg PM. (1999}

Pharmacol. Rev. 51, 159-212.
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107- 117 [ Non- Pat ent Docunment 4] Yang D, Gereau RW 4t h.
(2002) J. Neurosci. 22, 6388- 6393 [ Non- Pat ent
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[Non-Patent Document 6] Carlton SM, Coggeshall RE. (2001)
Neurosci. Lett. 310, 53-56
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DISCLOSURE OF THE INVENTION
PRORLEMS TO BE SOLVED BY THE INVENTION

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

frequently occur during long-term administration of



nonnar coti ¢ anal gesi cs, and anal gesic agent with a few
side effects with higher anal gesic effect is eagerly
desired. Furthernore, as for diabetes-induced

neur opat hi ¢ pain, postherpetid¢ neural gia, and
neuropathic pain such as trigem nal neural gia, no

ef fective anal gesic agent has been found yet and

| t f.f ecti | 1 J f
PO 2R N B U i R R T e
%&d\ég%of%fe%tscﬁﬂ%hd%%éro Semelan 4 heranal gesicaglfest

base a pharnmacologi cal nechani sm conpl etel y

didfdfierent fhephbbRsee, Ok sexbst bRanarakgesidecagent s
(bl ock of capsaicin- sensitive nerves), and the

efchireaeyt His gadat,| poxprated i Ascuidieriapewnd mgendpathic
for neuropathic pain and the pain which originates in
yarinousichord ttirdoenrsingl. asurteunet,i oo arffedttiv: faralgesic
whi ch the existing anal gesic agents are not

efdfeadt ines. bEea ffasind hyatt tenel fdaws Lapweyet of amrgfdigetive

i nfl anmmation rel ated substances is VRl suggests

posdidsisiic poemdt tae regdntl SMAlEP SIRETPARL i s

effective for various inflammtory. pains

i nt er SEPERAFLBY4LKEI SOTRAUTFSS "Ef e 46T iogln&ﬁéatalr?
SPEsed 8 o U, e Meh (Bl ade dley
SRR A N S SRR, SALAN SR cnose
SO AL s i s e
sensitive nerves), and the efficacy is greatly expected
as a therapeutic agent for neuropathic pain and the pain
which originates in various conditions such as rheumatic
arthritis for which the existing analgesic agents are not
effective.

The fact that the final target of wvarious
inflammation related substances 1s VR1 suggests
possibility that an agent which acts on VR1 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-



sensitive nerves), i.e., VRL activity inhibitor and to
provi de a novel conpound for the sanme. More
specifically, the purpose of the present inventionis
to provide a VRL activity +nhbbrtor excellent in not
only inhibitory activity on VRL but also

absorbability and sustainability which is nore |ikely
s%ngietigfrea%érg?elgax. lis.%q', W%‘gg@%{gﬁ% 'fbitﬂ'lz‘?r and to

t
present 1 nvention’'is to" provi or treating

AP TLYEAI NG AHRRASL T ot & Hhidnd he vani | | oi d

eceptor subtype 1 (VRLl) activity is involved, such

as paMBreaggbeiBaiAl1¢hr enkCppapdse REURBRADGRAI N,
rheumatoid arthritis pain, neuralgia, etc.,

Rarddrmulcar liys pal e oVEANS FOR 1SA M ING thHE (RRAOBIEMS As a
result of intensive study for devel opi ng an anal gesic
agert] lkased nromotewrdot iiom iledttan smihvidty wid IVR1 but also
repl ace conventi onal anal gesic agents such as
rdETanbedtild t yaraldy esisds i ngyaidZdi o igral igegiqes 1ikely to
non- pyrazol one anal gesi cs and NSAI Ds, the present
ey @ftesits e M@ out a 3, 4- di hydr obenzoxazi ne
conpound whi ch has excgllent i nhi bitory activi,ty on

VRL abPPERSENBURRSSROPE EXEePFERET TaBLeRBATOM (' &fd
RLSSoR R LY 900 UL AL S e
g?ﬁﬁ%ﬁ%?%ﬁ%%%k§¥2£2%%§}§§%§ﬁkﬁfx%ﬁﬁ%%%ﬁn%dﬂgyjtﬁgiiVity
fﬁE'fHMdﬂ%éﬁﬁn%ﬁﬁhlE£¥'B£fﬁiigcd¥é %EHHQYW§9@5Hié%ﬂA£h,
neuropathic pain, rheumatoid arthritis pain, neuralgia,
etc., particularly pain.
MEANS FOR SOLVING THE PROBLEMS

As a result of intensive study for developing an
analgesic agent based on new action mechanism which will
replace conventional analgesic agents such as nonnarcotic
analgesics, pyrazolone analgesics, non-pyrazolone
analgesics and NSAIDs, the present inventors have found
out a 3,4-dihydrobenzoxazine compound which has excellent
inhibitory activity on VR1 action and has more excellent
absorbability and more excellent sustainability, and

completed the present invention. The present invention

is described in more detail below.



acceptable salt thereof: H3Czt' | NN\ | HR 0 X R2
1l [wherein Xis (1) a nitrogen atomor (2) CR3;, R
is (1) a hydrogen atomor (2) a halogen atom R2 is a
Cl-6 al koxy group which may b@ substituted with the
same or different 1 to 5 substituents selected from
the followi ng group: (1) a halogen atomand (2) a

!iy.dmﬁy]lz 9L QtRy déag lﬁ%i{ézﬁngabeg]seuﬁa%g%%ﬁ%d Bl the

i's a ogen al |

3f61%h¥ﬁ1§;08§ﬁé95§2 FpemG@APQYNd nCOLALRGakeutabave y1
sel ected fromthe follow ng group or a

phacepeapliccahlly apeepbabl e salt thereof: - 17 1)
(3)-4-(5- picolin-2-y|)-3-hydroxynethy|-N—(4-tert-

but oxy- 3, 5-di f | uor ophenyl ) - 3, 4- di hydro-2H benzo[ 1, 4]
oxgzj ne- 8- car boxam de, 2)

( 3- hydr oxynet hyl - N- ( 3, 5-
di f1 uorfo- 4-i enyI)H3,4-dihydro-2H- benzo[ 1
4] oxa | 5. N R!
~
A,
X R

[wherein X is

{1) a nitrogen atom or

(2) CR%;

R! is

{1) a hydrogen atom cr

{2) a halogen atom;

R® is a Cl-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 CR% 1.
2. The 3,4-dihydrobenzoxazine compound according to
above 1 selected from the following group cor a

pharmaceutically acceptable salt thereof:



3) (S)-4-(5-picolin-2-yl)-3-hydroxynet hyl - N-(3, 5-
di fl uor o- 4- et hoxyphenyl ) - 3, 4-di hydr o- 2H benzo[ 1, 4]
oxazi ne- 8- car boxam de, 4)
(S)-4-(5-picolin-2-yl)-3-hydroxynet hyl - N-[ 2- (2, 2-
di met hyl pr opyl oxy) pyri di n-S-yl ] -3, 4 di hydr o- 2H
benzo[l 4] oxazi ne- 8- car boxam de,

LB S ?#%c%ry D %%ﬁ%&%ﬁ{ﬁ] Hhere:

?s;:agb‘?q)s(xag: <o S5 RRSRM oy met Y RET 222, 2, 2-
tr| fg%%roo%st rhy]lcgggz) g|én&15og,ggm§d§1 di hydro- 2H

oxazi ne-8-car boxam d

(§) b\ -pi %1&1211%2 @rhé’:@ll f@iﬁb{ét%l&q (3,5-
|sobutoxypyr|d|n 5-yl) dlhydro

ben?c@[ﬂhﬂd@@ﬂh%&dﬁ;ﬂﬂym@émdﬁ) -8)4a- dlhydro ~2H-
(S)-4-(5-picolin-2-yl)-3-hydroxynet hyl -N-[ 3, 5-

di f Ity @t (L), a2z drd f8 -wor dedshonddghenyl | - 3, 4-

di hydro- 2H benzo[ 1, 4] oxazi ne- 8- car boxam de, 9)

(3) - G )(-Bpicghiapl2ind =8 hyRirloxgnet yrye tig -3V 5(3, 5-
di fl uor o- 4- (2- hydr oxy- 2- et hyl propyl oxy) phenyl ] - 3, 4-

di hmﬂwwmmmh)@%k%ﬁﬁwﬁu@ and - 18
10) (S)-4-(5- p| colin-2-yl)-3-hydroxynet hyl -N-[ 3, 5-
di f IRfsFER (4, %%%T@TC@WWI hyl oxy) phenyl ] -

ol (MGt {1 CORPOSA 11 D Lo S A o Ay (2~ 12, 2
d'h¥9 q:n(%%%%y ox§¥3¥¥g]l 5—yPF§§P?Q§Pﬁy&?$lyH—
benzo[1l,4]oxazine-8-carboxamide,

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

6) (S)-4-(5~picolin-2-yl)-3-hydroxymethyl-N-[2-(2,2,2-
trifluoroethyloxy)pyridin-5-yl]-3, 4-dihydro-2H~
benzo[1l,4]oxazine—8-carboxamide,

7) (8)-4-(5-picolin-2-yl)-3-hydroxymethyl-N-(2-
isobutoxypyridin-5-yl) -3, 4-dihydro-2H-
benzo[l, 4] oxazine-8~carboxamide,

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

9) (S)y-4-(5-picolin-2-yl)-3-hydroxymethyl-N-[3, 5~
difluoro-4-{2-hydroxy-2-methylpropylozy)phenyl]-3,4-

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



acceptabl e salt thereof according to above 1 or 2 and
a pharnmaceutically acceptable carrier. 4. A

phar maceuti cal conposition conprising a 3, 4-

di hydr obenzoxazi ne conpound a8 & pharnmaceutically
acceptabl e salt thereof according to above 1 or 2 and
a pharnmaceutically acceptable carrier for treating

ag%or S&ﬁ:e %ntl a d| 3§aﬁi%§ p;s{dﬁgr M4Ray ! ascute

O UﬁH

art h&iﬂﬁor@% ”(1 ”f“&%Qtﬁyeﬂﬁ%gﬁ%ggetﬁwg&? %ﬁéh?i} -

m graine, Joint pain, acute postherpétic” neurargia;

post hek pet i gar Hesi ahgh 8 [ €N PBLG - PASLBEERELbG amide .
neur al gl a, postoperatlve pal n, cancer paln,

inf | ammphemhaR@hfti dant csiddsiali orC ¥nigdising a 3, 4-
posttraumati c neural gi a, diabetic neuropathy,

nelihgdegenrer-atiasd ndl seagmuereabralpranepl @t idschen ¢
synptom nerve injury, neurogenic skin disorder,

i Efdcameidry sdilsedderguriuEdars;diald erqgiakats i tés,2 and a
apopl exy, irritable bowel syndrone, asthma, chronic
olpdtanraiderd Led I @opaditeddse cadaiymit-i ti s, nucositis,
stomach and duodenal _ul cer, inflammatory bowel
cﬁsea@ePhaﬁméﬁﬁéﬁlﬁ@ée@Q&&ﬁﬁﬁnﬂQQ/Cqmﬂﬁﬁﬁ%ﬂg a 3,4-
urjnatjon, and yrinary inco tlnenc%1 ‘q

p é’&’ﬁnéé’lxaé&?&oﬁqﬁp&ﬁl Pk e dt "‘H”d“aér?djltdrca ly
prevent r|S| a 3, 4-di ydr benzoxazi
SR 3 i MRt aaiey St AR Fher dgrd @
gﬁlﬁﬂgb e%&c%ﬁﬂ§ﬁa%éﬁ'E%5¥Hjé&ﬂ%ﬁﬁf”%é?“ﬂééﬁéﬁhg and/or

cep carri
preventing a 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
pailn, cancer paln, 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, inflammatory bowel disease,
bladder hypersensitivity, frequent urination, and

urinary incontinence.



6. The pharmaceutical conposition according to above 5
wherein the pain is acute pain, chronic pain,
neuropat hic pain, rheunmatoid arthritis pain,

neural gi a, neuropathy, hypenal gesia, mgraine, joint
pai n, acute postherpetic neural gia, postherpetic
neural gia, chronic postherpetic neuralgia,

Rost opet t'V%ce%tlcaia%%ﬁ@o%mo 'f%fr| Lt %@, RAdYor

mterstF3 Systitis Tt aumns neur a

t {
A o P e e %2%???%&%%6?;5%%( Gy

a@dm\ﬁoﬁmdc@zp%ﬂ ?h%&rréc%’u‘h.diahﬂqf QReNAMEAAI & LIRHEYL o F
or a pharmaceutically acceptable salt thereof
aceIHNG gt @0 abkewe 1 or 2 and a Prarmesuit icedl
acceptable carrier. 8. A nethod for treating and/or
preeemitiang ea cdirgdase sel ected from pain, acute pain,
chronic pain, neuropathic pain, rheumatoid arthritis

@i n, Theupabgmapeumeaadp&pmp03®ﬂygmma$§ﬂnﬁinﬁgﬁqﬂahgve 5
joint pain, acute postherpetic neuralgia

podErsipetthe pedmalig acvder amia. ﬁésrtq%’étrfpéita}lé%
neuralgla post operative pain, cancer pain

| PCUEAPEGY lf paLA. uﬁ&eéﬁrf%%dmareg}wtﬁ% pdin, neuralgia,

posttrau eur ,. di abeti.c neurop
neisals S o PYPE e %e%&e B Hain, acute
ST S, SV PR S

r ease, prur ergic
| LX) 1 vy R {g4Te, a@}ﬁ{éwap ,
EJroolerﬁhC%ggESE?%E& | Véalgrll gjb;, | seasle elr ITHtCI ti s ain

mﬁﬁ%@éﬁﬁ%to%Qo@%ﬁﬁqamﬁﬂ§¥§¥%ﬁﬂ Ul titis, posttraumatic
neuralgia, diabetic neuropathy or neurodegenerative
disease.

7. An inhibitor of vanilloid 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,
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



i nfl ammat ory bowel disease, bl adder hypersensitivity,
frequent urination, and urinary incontinence
characterized in that the method conpri ses

adm nistering a pharnmacol egkgatly effective anmount of
a 3, 4- di hydrobenzoxazi ne conpound or a

phar maceutically acceptable salt thereof according to

g?gégﬁ%,oﬁearoﬁenécngkﬁﬂddﬁ%%g%%%@tH%%l a%%Fﬁbgisease,

ing pal characterized in'that the ne

CEWRL$ES, adnh Ri-gt 8 i-Ag ni iRNaLEREAlag) caldry refifiectiow 1
anount of a 3, 4- "di hydrobenzoxazi ne conpound or a

phghaRerLt i aakhia, aceephabl epstiructheleefnlacendi /Y sedse,
above 1 or 2. 10. The treating and/or preventing

meehadtacdsr dinngoka t iahoe ofawthe meidn dubelgpailn ulseagut e
pai n, chronic pain, neuropathic pain, rheumatoid

aihlil binna tpaiynpowelr digease  ndledgarhnypeypensligdsiidy ,

mgraine, joint pain, acute postherpetic neuralgia,

pbsehneepét heinetiiahgi andchrdniaey poSOREApEnice

neur al gi a, postoperative pain, cancer pain, o .

i FhRAARBESLYCPailn, thatelthe Miedhogy somprdses administering

posttraumatic  neural gi_a, di.abetic neurgpat or

néuP 8@@@ﬁ898€99ég1§i%52§8Flff.?ROEGEHQ cﬁaﬁxﬁébkage

canpr.i,si a _pharnmaceuti cal ., conposition accardi to

il et R gt el

c ' salLd. phat uti.cal It - 12

SPaFrRG-Pas: 2ad+0 RETRET pRER IR R b P be
ed AOhoLhEat kBY EEQéQEnBrﬁﬁ@?bkﬂgr@v%h%%ﬁ§eﬁﬁgheCFed

rom pal n, acute paln, chronic pal n, neuropathic paln,
characterized in that the method comprises administering
a pharmacologically effective amount of a 3,4-
dihydrobenzoxazine compound or a pharmaceutically
acceptable salt thereof according to above 1 or 2.

10. The treating and/or preventing method according to
above 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 neurocdegenerative
disease.

11. A commercial package comprising a pharmaceutical

composition accoxrding to any of above 3 to 6 and written

instructions concerning said pharmaceutical composition



rheumatoid arthritis pain, neural gia, neuropathy,
hyper al gesia, mgraine, joint pain, acute post
herpetic neural gia, postherpetic neuralgia, chronic
post herpetic neural gia, postoperative pain, cancer
pain, inflammtory pain, interstitial cystitis,
posttraumati c neural gia, diabetic neuropathy,

d tive di . bral |
TSy PIRIURRLE! LU 1-E5R0e, SRRl p AOLPYL st b
dl%gﬁd%gr %le%ln t%ﬁ&/glsgﬁg%EnQn%hl%u ié@éégwy Gected
rh | Ffrtabl € bowel “hive,

a
rartrs, apoplexy, |1 wel “syndrone, ast

chrapi g,9hst geaftlevsagg', ggﬁgaa-l@i $ease: @& RIS pain,

mucosi tis, stomach a odenal ulcer, inflammatory

bewelimdiseasarthr-adder phyper sengiatigiiat Y ndur@gseMy,
urination, and urinary incontinence. {2. Use of a

3ndpeiraydeebanzaiazinacgofpaurd paling ahaeeesitt ihealdet ic
acceptable salt thereof according to above 1 or 2 for

t heuprepanat postakbracphar meceuttigdal, obomPGsi picetherpetic
according to above 4 for treating and/or preventing a
dnseaségsel, eppetiobeoatpaien padout eapaien, paghy, oting lgamatory
neuropathic pain, rheumatoid arthritis pain, ,
neaial giatenetispathgyshypdral Hesitd rawgtaionEeuyagdigng
pai n, acute post herpetic neural gia, postherpetic
n8irRE§LS, PEHFERPENYos PREEFEEOENSEGTANG 41 Sease, cerebral
post operative . pai,n, cancer pain, infl.amator ain,,

| APEPLERYY al SCBYELFt FYMPEEEY t FAITE: i'C Ny algivg o9enic

CAREB. 4 HEERERY M iV MBI SR SR iR
n?HEﬁQ%@E? gbgglgk§9rngitable 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 according 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, postherpetib
neuralgia, chronic postherpetic neuralgia, postoperative

pain, cancer pain, inflammatory pain, interstitial

cystitis, posttraumatic neuralgia, diabetic neuropathy,



inflanmatory di sease, pruritus, allergic rhinitis,
apopl exy, irritable bowel syndronme, asthma, chronic
obstructive pul nonary di sease, dermatitis, nucositis,
stomach and duodenal ul cer;- 2aflammuatory bowel

di sease, bl adder hypersensitivity, frequent
urination, and wurinary incontinence. 13. Use of a

M%ﬁ%ﬁ%w§WWW%#
L aGmpReRa" ﬁgy% 7618 gﬁ%@@%@@n&@ s KGAMRAYIdriqn f or

ing an ting pain according to above 5

0&n§1ailaﬂ1atw9 e&%egfsea 3rérdichdr eharzexaz iy ngarqund
or a pharnaceutlcally accept abl e salt 't hereof

aggepdiery,t e rrabayeelBowker eiymdrideedaiam thsnag  uthe-cpdia,
chronic pain, neuropathic pain, rheumatoid arthritis

pabs; roetii&kegpal monautyopdtky sehy peralaga giis,, mugrsiings,
joint pain, acute postherpetic neuralgia,

pssbhecpetind devdahgilaulckroniiaf lposefernyetioyel disease,
neural gi a, postoperative pain, cancer pain,

i hilpaseat Sypepsensitavatsri firaaveyst gigation, and
posttraumatic neural gia, diabetic neuropathy or
néé#@éé@eﬁ@FﬁPW&@enﬁﬁsease 15. A drug conpr|3|ng a

nb|nat|o 3a E ng tical conpos d
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group
composition for treating and/or preventing pain

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, joint 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
or a pharmaceutically acceptable salt thereof according

to above 1 or 2 and a pharmaceutically acceptable



whi ch consists of an anti-virus agent, an

anti depressant, an anticonvul sant, an antiarrhythm c,
a |l ocal anesthetic, an anesthetic, an

N- net hyl - D- aspartate receptok3ant agoni st, an adrena
cortical steroid, a nerve block, a nonsteroida
antiinflamuatory anal gesic, a narcotic, an antagoni st

agg!rggé' Cwi®l Bne aglieglglrlen% e%%%pts%rlecgtl Qimﬁ_’tom ache eg{roup

i'cime for external appl i cation Cl um

aphageni-ghs 1@ tROLAS ShumnEhannel, OReNSTs, EHﬁjéﬂ‘tldepressant

antipyretic agent. 16. Use of a 3, 4- dlhydrobenzoxa2|ne

cappawrd cohvalsphar mage witcaldnhyacsert,akl el anesthetic,
t hereof accordi ng fo above 1 or 2 for the preparation

otinaatiedghacger, duAgNt-te talgov-@-Espaktath meidwpd dror
treating and/or preventing a disease selected from
pantagaalte, pannadeckneii copdiical mawropat hiac ngaive, block,
rheumatoid arthritis pain, neuralgia, neuropathy,
hypperakgesicadaki gnainaflpoimatopai @nadggsdé c,pestnarcotic,
herpetic neural gia, postherpetic neuralgia, chronic

pest haipgrnd shearallgeaicposrioperadiresapanf, rearpepr

pain, inflammtory pain, |nters itial cystitis, ,
psgpﬂléﬁwata. pedigiipgl §PE. o aﬁaj%&%éewlr a calcium
rodegenerative _diseas cerebr p
EERBRE L SRk AEBiT Sher S PoT AR RRAP P iens and an
di%%EESEetlﬁfl et ory di sease, pruritus, allergic
A [ apopFexy, irritable bowel syndronme, asthma,

%Hfonbgeogﬁtéugthvalﬁyhgeﬁ B%o%a%%ﬂ%ecomg%ﬁ%ﬁt'&'%
mucositis, stomach and enal ulcer, -
pharmaceutically acceptable salt thereof according to
above 1 or 2 for the preparation of a 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,
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, 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,



i nfl ammat ory bowel disease, bl adder hypersensitivity,
frequent urination, and urinary incontinence
characterized in that one or nore agents selected from
the group which consists of dA anti-virus agent, an
anti depressant, an anticonvul sant, an antiarrhythmc
drug, a local anesthetic, an anesthetic drug, an N

”%ﬂ'ah‘%a%&gf Efelr ea%@a% AR Sty géet;ﬁ}gtj]tivity,

cortica a nerve | ocC a no

a&%e@%@h@”ﬁﬁﬁ%@i1O%Pab%@§b&ud@%V“ﬁﬂdEhtfﬁéﬁﬁgagon'St
anal gesic, a2- adrenal i ne receptor agonist, a nedicine
f ehaexleeralzedanpl iteati ohe drcaldidimdgdidnealelected from
ant agoni st, a potassium channel opener, and an
anhiepyretiot wadeht cane ivted dfn arcaryiinatiirars wigdnta an
phar macol ogically effective anount of a
3adtdidepdesisenzox azi re tdowpotridagrt .a ggharreiceuthddinic
acceptabl e salt thereof according to above 1 or 2. 18.
Admaghoe flocatlr eaecishedid), ornped@esitiaig pamg, an N-
characterized in that the nmethod uses adntnlstratlon
oftethyd ~B-grRadiahEn Z6KEFNE EORFGITY Brr @drenal cortical

phar maceuti cal | eptabl e salt thereof accor t.0
D558 0% dur 2 e Ve Bigoat omﬂsttﬁ% a i\ dhaspry

anal gesi a sel ect ed frontacu unctur scutaneous
ePBRL P65 GpuRCEGPE 1SSy A gestc,

t t 0 rv
Sppasiatgou e g s, i %?e‘h

S%bEEH%E%QBnIh%r%BK01%H %Nadﬁ@fjaﬁﬂéﬁaﬂﬂéﬁﬂ a potassium

stinulati on therapy, electroconvul sive therapy, | aser

t beaapy 1aBgchew, f beQUeRCHNthghatic adfent 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, transcutaneous 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.



19. /A nethod for treating and/ or preventing

post operati ve neural gia characterized in that a 3, 4-
di hydr obenzoxazi ne conpound or a pharmaceutically
acceptabl e salt thereof acecokHding to above 1 or 2 is
adm ni stered after perform ng a surgical operation
sel ected fromcicatrectonmy, nerve freezing

g@l.i d{qf he@hban£opet-Rhes 3l Bﬁﬁ\/%re)ﬁ)(ib%'e%%ln%p' hal cord
orsal root excision, synpathectony, spinal cord

debsab eﬁ:@@tlv@nh@mréngad@ab&@@tlm,ze@prldpttwm A 4-
frontaP | obe excision. ADVANTAGES OF THE | NVENTI ON

THe h§adoBichydiabe nzo Xampdenco mEo Wn ¢hhefrrdre priesanty
invention effectively inhibits vanilloid receptor
sabtgpeable( ¥R1L atkireotty acawnadimer ¢efcoradavie ilsor 2 is
effective in the nedical treatnent and/or prevention
ohddiiséaseseduelitay ppaifrrmiogt @ Faingicehr emer apdion,
neuropat hic pain, rheumatoid arthritis pain,
neglacgrd, fmear epaBhyeCtRyer ASFE¥S £rafzgid@ ne, | oi nt
pai n, acuyte post herpetic _neural gia, pastherpeti

néeﬂ-éﬁ@ﬁacasﬁpam eeﬁégbﬁéﬁﬁeﬁeeven@&ﬁﬁd@al' dpinal cord
st t f .

ARKRa EPRF CHCtrirG: BYSPRLRGIETY marary) £010 dorsal

d&%g%tlﬁtggu ﬁ%t%%Bt@%%%ggggeQEﬁ%ﬂﬂ¥ﬁng%Sﬁ?%rontal lobe

cérebra ischem<cC’s

neyr9genic Skln dlsorder |nflannatory dlsease
pruritus, allergic rhinitis, apopl exy, irritable
bowel syndrone, asthma, chronic obstructive pul nonary
di sease, dermatitis, - 26

ADVANTAGES OF THE INVENTION

The 3,4-dihydrobenzoxazine 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, 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, neurogenié skin
disorder, inflammatory disease, pruritus, allergic
rhinitis, apoplexy, irritable bowel syndrome, asthma,

chronic obstructive pulmonary disease, dermatitis,



mucositis, stomach and duodenal ulcer, inflammtory

bowel di sease, bl adder hypersensitivity, overactive
bl adder type frequent urination, and overactive

bl adder type urinary incomtidfence. Particularly, it
is effective as a therapeutic agent and preventive
agent of diseases acconpanied with pain condition

Suedb a5t PO NSt FEALIE PRE NduSHERAL CuPak P, iREVERRALHES bowel
pain, rheumatoid arthritis pain, neuralgia,

ki e o 1 dper ah gesit sensigial be, $oepicpara, basater
post her petic neural gi a, postherpetic neural gia,
chvni Lreqosttherpata tti sreurah gi ave post Dperiat adde pai ype
cancer pain, inflanmtory pain, interstitia
istiayy lipgFti ¥R’ i ¢ neural gi a, diabetic
neur opat hy and neurodegenerative disease. In _
addi t iFGFF 1 ledty by il SfdRCHsthaf smthieiGRaufec agent
conyenti onal, anal gesi cs_are al so expected.  The . )
Ffl GIRODe BERT e & GHptte Bf A ¢ FRRBSERA(With pain
iéggaléfn n;({esented.by t he above-nenti oned %enera
formil a 11 ot BhiRFHis H ex T Hnt CH bt (87

. VRL .act i V] . al Ists [dativ .
:ﬁééﬁ%ﬁ%éﬁ%%Jﬁ%fﬁ%n?%§g§§#§ﬁ§i%§%é£§%3%rP%%%b?%é?€?%$%P’
sl ANANY | i ra it Dhidi 4.0 i &f faGEn . Tﬁ‘?ix‘?"”%{:}gtﬂ@

of the present’ invention further has properties

FoAaheEXRed MHra G ahsprmabidiiy nadndDfia, chronic

exceedingly high stability in gastric juice. Such
gfdfsadiesrpensld matrdieyipy e Badeshbeven vdypd hose-skidt ashin,
in the art. 27 Therefore, the novel conmpound of the
prgslemmatory pain, interstitial cystitis, posttraumatic
neuralgia, diabetic neuropathy and neurodegenerative
disease. In addition, effects by different mechanism
from the conventicnal 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
on VRl 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.



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 specificatilomis as follows. A

"C -6 al kyl group"” represents a l|linear or branched

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

Q- 4l oge0URhe Aovidl CRldnIrBUR hsSRAEdd pal |y
i ncludes a nethyl group, an ethyl group, a propyl

GrrOkENt 1 G 15 QI Qe 10D, cEtnpbinyd @ D&, i @mbsObui wh1y
group, a sec-butyl group, a tert-butyl group, a

penthyd mraatp,caAny sepenyla gioup, a tert-pentyl
group, a hexyl group, etc. A "d-4 alkyl group”
represents a linear or branched alkyl group having 1
to 4 carbon atons, and specifically includes a nethyl

B M SRy ICAIRURNG OUF PiE BYGUBT 10NN i sopr opy!
group, a butyl group, an isobutyl group, a_ sec-butyl
grouphg fefinpiipn ot €ach ralMog&edationithis a
fluorine atom ,a chlorine atom a brom ne atom or an
iFHTE EEheand &% I%]i%'at omand a chlorine atom
o of o oG R 2218 BFREYY GPBIR=OTE R QRSA Grolrnhed
SR, SRR o T R R i P e o
o o o ol bty rsup T an”
Ii$RAUIReY a0mRiHhy 1A group, an ethyl group, a propyl group,
an isopropyl group, a butyl group, an isobutyl group, a
sec-butyl group, a tert-butyl group, a pentyl group, an
isopentyl group, a tert-pentyl group, a 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 isobutyl group, a
sec-butyl group, a tert-butyl, etc.

A "halogen atom" is a fluorine atom, a chlorine atom,
a bromine atom or an iodine atom, and a fluorine atom and
a chlorine atom 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

above-mentioned definition. Specifically, it includes a

- methoxy group, an ethoxy group, & propoxy group, an



sec-butoxy group, a tert-butyl oxy group, a pentyl oxy
group, an isopentyl oxy group, a 2-nethyl butoxy group,

a neopentyl oxy group, a |-ethyl propoxy group, a

hexyl oxy group, a 4-nethylpestyl oxy group, a

3- et hyl pentyl oxy group, a 2-nethyl pentyl oxy group, a
1- met hyl pentyl oxy group, a 3, 3-dinethyl but oxy group,

: el 0 : 1-di I X
Sirgoou%égaa% gﬁd&lqﬁ't %I%%%% gg?%%,p’grgnf&g‘HupH%? roup, a

lse-diumfy| Y DN — 5 2y Bo £ Nt b bud 1 OKP
a 2-ethyﬁg%fg¥§g§roup, etc. %%"C%%ggalﬁ%xy 8%%%%9mhigh

yolle, siibstddpdady MAh drod®, S ahegeny Bb@dxy group, a
represents in addition to the above- nentioned "Cl-6

aldapentgriomyy ,gmours) cal kexyhgrmtpooxy ghoah, tdehéLrtéxy
al kyl group" constituting the -6 al koxy group part
isrQirbsta tArtred hy et sloox8y  graders abl 3-retly Boennplexy
preferably 3 and the sane or different hal ogen atons,
EIEf s ali 2 et isaie s e g err atonsd  Bpeetiiy bagnyyloxy
such a hal oal koxy group includes a fl uoronethoxy

FPr & %i%df&@&%bx%w@f SRRy t3 i 44 2ict Uit melgutoxy

: b t , hi h ’
L A Sl L G
' thoxy, 2. 2-di chl t a
R IR R B8 el O o Bl Bucoxy
rongs, W idld lY%ﬂ &%, 2, 2-trichl oroet hoxy
' 0 % gr oup,

roup,” a 4-f robut oxy’ etc. A "Cl-6 al koxy
gr oupawhicgh gmay kB S YRSt WhednWiaRy %eztgs%b% QY heith 1
e

groups"” represents’in addition to th

to 5 halogen atoms " represents in addition to the above-
mentioned "Cl1-6 alkoxy group", a halocalkoxy group in
which the "C1-6 alkyl group" constituting the Cl-6 alkoxy
group part is substituted with 1 to 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-chlorcoethoxy group, a 1,2-
dichloroethoxy group, a 2,2-dichloroethoxy group, a
trichloromethoxy group, a 2-fluoroethoxy group, a 2,2,2-
trifluoroethoxy group, a 2,2,2-trichloroethoxy group, a
4-fluorobutoxy group, etc.

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

to 5 hydroxyl groups" represents in addition to the



above-nentioned "Cl-6 al koxy group”, an al koxy group
in which the "Cl-6 al kyl group" constituting the d-6
al koxy group part is substituted with 1 to 5,
preferably 1 to 2, nore preférably 1 hydroxyl group.
Specifically, such an al koxy group substituted with a
hydr oxyl group includes a hydroxynethoxy group, a

2 RLRNGH OTOURs 2 1o Ay A5 ST hoxy STy Group in
3-hydr oxypropoxy group, a 4- hydroxybut oxy group, a

S eenE ety @61 19510 W o8 '6-c sy Dxythexy | Oy @ 08ipalkoxy
a 2- hydroxy-2-net hyl propyl oxy group, a

Lrbu ety i-2-dupdrodaiedday vodah gr oup, 5 etereferdtbey 1 to 2,
general fornula [1], preferable exanpl es and

parttel qudesre nabgne fie ety reoxedanpt g of Spedi fSydidly ,aseicds an
foll ows. However, the present invention is not |limted
teHetcetyo gy cPire faaret i \Rid RiLtls & lydiregeh @@ oingludes a
hal ogen atom The hal ogen atom here is preferably a
IAFFAXIEHERD IR BN o iNdY STy canepy @ 1~
preferably a fluorine atom However, Rl is grefera

¥ oLt R :%‘hYaFW%%Fb@%?PWcHﬁf‘léaﬁvd RI'Ts
gk&é‘ﬁ‘iliﬁ’gwt%ﬁmgé%? NG P %&%taxﬁfo%/ﬁp@m:%' R o
i E%Sfou%?o%ﬁﬁfd-{ S o i

%ﬁ&%@p[’a3Q,i ~-dimethyl-2-hydroxyethyloxy group, etc.

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

[Preferable RH

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 fluorine 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 atoms.
More specifically, R* is as follows:

R; is
(1) a hydrogen atom or

(2) a halogen atom,



preferably (1) a hydrogen atomor (2) a fluorine atom
(however, Rl is preferably a fluorine atomwhen X is
CR3). [Preferable R2] R2 is a Cl-6 al koxy group which
may be substituted wth the3danme or different 1 to 5
substituents selected froma halogen atomand a
hydr oxyl group, preferably a Cl-6 al koxy group which
g@gef@% tituted with 1 to 3 halogen atons or 1 to
hydr oxyl™ groups. The "C -6 al koxy group” here may be

am pl Xoyd S5 QP ad s W ch the al kyl group part is
1 near or an al koxy group in which the al kyl group

pext a strhigniohedatdmpreferable " -6 al koxy group” is
a C2-5 al koxy group which nay be branched.

Splemidvraal |B, iist predleuded v an et hoxy group, an
I Sopropoxy group, an isobutoxy group, a tert-butoxy
of diiomirgs athmet hyl - propoxy group, etc. A "Cl-6
al koxy gyogﬁgyhich may be substituted with 1 to 3
hileyeh o }.represents in addition to the above-
ment i oned C1-6 _al koxy group, a Cl-6 al koxy group
siFaf AR e i th 1 to 3 hal ogen atons. The C -6 al koxy
group _substit gg ith 1 to 3 hal ogen atops represents
OO R R Lo kb o P oR P o be Ak BB EL ated
|ffherent 1 ta 3ﬁ£ en .at.o referably the s 1
ﬁé' ﬁh ogén < at'o f¥$§%%q§:dtg&?f?p$%?%$%$¥3n5?t%§igéted
ffﬂ&M'd“ﬁéﬂéﬂgﬁ atom and a hydroxyl group, preferably a
Cl-6 alkoxy group which may be substituted with 1 to 3
halogen atoms or 1 to 3 hydroxyl groups.

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

A preferable "Ci-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-butoxy 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
Cl-6 alkoxy group substituted with the same or different
1 to 3 halogen atoms, preferably the same 1 to 3 halogen

atoms, particularly preferably 1 to 3 fluorine atoms.



31 Specifically, it includes a 2,2,2-trifluoro-ethoxy
group, a 2,2,2-trichloro-ethoxy group, a
2,2,2-tribrono-ethoxy group, a 2,2,2-triiodo-ethoxy
group, etc. A particularly- pdeferable "O -6 al koxy
group substituted with 1 to 3 fluorine atons" is a
C2-5 al koxy group substituted with 1 to 3 fluorine

afpus: £ ioRecif i cdl | fheidad Hcd @eﬁ 3?—1_2 2£ 20 th )
trifluoro- et%oxy gr ocup, etc. °6 al k%?@og?ou%xy group

whiz e eyt hiersuhsd 4 dui ey vgﬁctupl, é 02 32 Iy O 3y T-oh 0PSO x v
represents in addition to the above-nentioned Cl-6

ajdoany, gr AU, & tGiibdd ketyosgr ogousubstd i utzegattiullarly
to 3 hydroxyl groups, preferably 1 hydroxyl group.
e el K6xly- grapsubstatptadosiitutiedtwith 1 to 3

roxyl groups is preferably a C2-5 al koxy group
sﬁy;lb@mtnﬁ edama'h is ey diddylalgroup. glsmcuwl@%ﬂtiiyut@c@ with 1

|ncludes a 2-hydroxy- 2- net hyl - propoxy group

rfdaaprlpel ada%% hyﬁp@pﬁéwaglrldup,ltetl@cl[uﬁe@f &r ahlZe 2-

elffR3 haI en atom The hal ogen atom here is
ICS/ eathfq ordTrdtPat cﬁﬁccr a chlorine atom

et efably - SbBLRCRY dRHUR1AEETs FY e SHPG Cured with 1
|t? g,)f nl}?{yog%ﬂlg?%%p pr ef gﬂ%é SEF?? i oa%a(ﬂhtalt ?{oﬂgteérﬁv]canoﬁ
%‘?)d)v%zrde%tﬁo%cﬁ cAl-HOX) W ﬁ’éﬂ# B a1x0x group
substituted wth the sane or dif erent 1 to chgf
&uFEituted with 1 to 3 hydroxyl groups, preferably 1
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-
l,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
hydrogen atom and R? is a Cl-6 alkoxy group which may be
substituted with the same or different 1 to 3 halogen

atoms.



32 Particularly preferably RL is a hydrogen atom and
R2 is a -6 al koxy group which nay be substituted
with the same 3 hal ogen atons. More preferably Rl is
a hydrogen atomand R2 is-a3Rert-butoxy group, an

I sobutoxy group, a 2,2,2-trifluoro-ethoxy group or a
2, 2-di net hyl - propoxy group. [Preferable Rl, R2 and R3

when %r iER3la MRED XK et 13, F @fse%ahb,er%e%n%t%ﬁl ahg Rr?
Rl and

R3 whichare the sane or different "hal ogen

at OB, C1PRrd1 168k Ard Yot efiel ablfa ¢ Nse SaiBs Hat @988 with the
atons. More preferably, both R3 and RL are fluorine
aizwes .3 Hiflesyen iscdiRd, preferakifeRDls @ (-5 Bidsxyen
group such as an ethoxy group, an isopropoxy group,

arton sollitRIX yi sgeo e, ta bugobeyb utrexap g raoup,sddut oxy group, a
2,2-di nethyl - propoxy group, etc.; a Cl-6 al koxy group
SAst3 ttunigdl we tdretthaxy Jthealpgen atond; dpret ey hbpyopoxy
fluorine atons, such as a 2,2,2-trifluoro-ethoxy

HIBHE- a 2,2,2-trichloro-ethoxy group, a

2,2,2-tri brong- et hoxy group, a 2,2, 2-tyiiodo- ethoxy

i e T %m’gr' §Bcﬁ¥% %I%H?&Pg?ffo‘@ @bstitured with

L or PrBKIuon cgeoups, csuchacen 2o B g e
GRUR, £ o Pt AR A (T o
AR SO RPN g Ao o
subst Mb¥be@referably, both R® and R' are fluorine atoms.

When X is CR?, preferable R® is a C2-5 alkoxy group
such as an ethoxy group, an 1sopropoxy group, an
isobutoxy group, a tert-butoxy group, a 2,2~dimethyl-
propoxy group, etc.; a Cl-6 alkoxy group substituted with
1 to 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-tribromo~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-1,1l-dimethyl-ethoxy
group, etc.

More specifically, when X is CR3, 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



with the same or different 1 to 3 substituents
selected - 33 froma fluorine atomand a hydroxyl
group, nore specifically an ethoxy group, a
tert-butoxy group, an isopré@poxy group, a
2,2,2-trifluoro-ethoxy group, a 2-

hydr oxy- 2- net hyl - propoxy group or a 2-hydroxy-1, 1-
G Ny | £ 1R1dI0e QWP 5 "@WW m% afGept abl e

salt” in the present |nvent|o

SAldc a8 d0Ng; &% IdtHWBy@busald Va1, COMPayRg,

represented by the above- nent | oned gener al fornd?a

[{Hopmugb:gany demmbtai e, Mﬁﬁ@ﬁéf&—éﬂhoﬂ?tcﬁmﬁ@[ a 2-
exanpl e, an inorganic acid such as hydrochloric acid,
suidnarsye-Zaoied, hyphqaphord e goiwdy @ hydrlopiome-1 act d;

an organic acid such as oxalic acid, malonic acid,
climathdciathdymriasmaci d, lactic acid, malic acid,
succinic acid, tartaric acid, acetic acid,

trifl dor phestpeeatigaldvuesseptabile, sadddr Binc ths resent
nmet hyl sul f oni ¢ _aci d, p-toluenesul fonic acid,
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AT Gompabnhy s TP o diie Gio@iient oned
3{3{3{1' on?mﬁl so[1 | n%lnuodecdar{ n, t h Ljf)t‘ esecﬂeb [ nvent on it

vario i“Soners’ eXi s
RS §:eL i hiae ahous; shgenaidl JOMMdben
?ﬁ]. For exanﬁ) |soner angp Héoner eX|stH9& chloric

geqrEet (hQ £ SRS a%d@gﬁ{bﬂr}: ARAATR I G LBt Oom
exi St S, enanti oners and | astereoners exi st as
SlcakL0Ias0MRIgBnic acid such as oxalic acid, malonic acid,
citric acid, fumaric acid, lactic acid, malic acid,
succinic acid, tartaric acid, acetic acid,
trifluorcacetic acid, gluconic acid, ascorbic acid,
methylsulfonic acid, p-toluenesulfonic acid,
benzenesulfonic acid, or benzylsulfonic acid; or an amino
acid such as lysine, arginine or alanine. A hydrated
compound, hydrate and solvate of each compound are also
included in the present invention.

In addition, 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 diastereomers exist as stereoisomers

based on these, and tautomers may exist. Therefore, all

of these isomers and the mixtures therecf are included in



based on these, and tautoners may exi st. Therefore,

all of these isonmers and the m xtures thereof are
included in 34 the range of the present invention. In
addition, the present inventifon al so enconpasses
prodrug conmpounds of these conpounds and netabolite
conpounds as equi val ent conpounds besi des the

GO d ey asented dunt henadovesn Nenti ered taeRer alhe
formula [1]. A "prodrug” is a derivative of the

qorgamitd iofvdrie orprasenten dgid s 6 havddu@ @smwPunds of
whi ch may be deconposed chemcally or netabolically

ariee == tampadnids stret etettab@lite wongpdiotys a4 gmebvalent
through a chem cal change to a conpound whi ch has an
asmipdundsades idlag @l connding repyepenied by the above-
phar macol ogi cal effect, and conpl exes and salts not

BEE 3R] aRnSIend ey el Udled. A prodrug is used for

i nmprovi ng absorption upon oral, administration or
targeﬁingrPSngtaﬁéeF Slefrd VagBivet iods thgo WERRRE (odg the
for form.ng a prodrug .include reactiyv functi onal

PSS S N AP h SO T i T AP diotpeseed
Uhe.gempaund ol dhs.dreaenty Ivenidan. Speal{lteced co a
exanpl es 'of the nodi fying group for a hydroxyl group

il&@i%%ebajl?iﬁc‘%@ty:ogc@so%rcﬂ; P G HOUh to a

i sobutyry group, a pivalo group, a benzo group,

& A IRINWRIH Wds FrOoWht 710 PRI CRARANNA  QEIoUPL t B
sulfo group, etc. Specific exanples of the nodifying

@A HaQr phairm8d1@gdraip d irdditle shdiexdmhsiadhedmytd salts
group, a 3- nethylthio-I-(acetyl am no) propyl carbonyl
greduly & bovalent bond are included.

A prodrug is used for improving absorption upon 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, a 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—l—(acetylamino)propylcarbonyl group, a 1l-
sulfo-1-(3-ethoxy-4-hydroxyphenyl)methyl group, a

methyl {(5-methyl-2-oxo0-1, 3—-dioxol-4-y1) group, etc.



sul fo-1-(3-et hoxy-4-hydroxyphenyl ) net hyl group, . a

met hyl (5- net hyl - 2- oxo- 1, 3-di oxol -4-yl) group, etc. 35
A "pharmaceuti cal conposition” enconpasses a

conbi nation drug with anot her3ddrugs, etc., besides the
so-cal l ed "conposition” which conprises an active

i ngredient as a drug and a conbi nati onal agent, etc.
Need| essdi oottt Rhardmsaitd L » conpgsbidians of the
present invention may be used in conbination with any
kigttb Dia i ferd 8i¢igsi @s 40HEh&s diui{ﬁ petdl | tBdsiAethehe
medi cal scene. Therefore, it can so be said that
t$w-sca phad nhceubo cat 1 @ohpasi ¢h ofomsr asphasnegevivsal
conposition for the conbined use with other drugs. A
" redimpdhsaevergruy penafa padmbtoatdioneh agentpteec.
what the condition is (for exanple, no matter whether
iNeqdlesite pain Pre Phhanpcpat heatheonpes bt iomcaf ethe

etc.), no matter which disease causes the pain (for
s HbV%m‘tlt@? Nheterute’d bai omeinpakien edlfh oilﬁiy
r-heu rg ain resulted, fromcancer, etc.
sk Oo%r o Ia%ﬁ --asasl%%oa%elr%.hs eﬁﬁ%ﬁﬂp%%%%smﬂ«#e

%’LCH téao_Ln écoe he sl’%eq:%lflo%% ﬁ%atd n agﬁt eta: guﬁghcﬁlaq: C&hlS

pai n, neuropa hi ¢ pain,” rte

r ral j oi nt
Sg?gl%agiacut :ehe%ogqﬂ@%ejt#z&ﬁeur a }%ﬁa er peJt

REIMA) i1 on GHONHe ROsINEINEtI L Wtfﬁlcgﬁl?er drugs .
postoperative pain, cancer pain, inflammatory paln

i nter at "phah"cyshinkl $verPoshayiatyg mewrlidiidn no
di abeti ¢ neuropat hy, and
matter what the condition is (for example, no matter
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, in
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, postoperative pain,
cancer pain, inflammatory pain, interstitial cystitis,
posttraumatic neuralgia, diabetic neuropathy, and
neurcdegenerative disease.

An "inhibitor of vanilloid receptor subtype 1 (VR1)

activity" means a substance which inhibits the function



neur odegenerati ve di sease. An "inhibitor of vanilloid
receptor subtype 1 (VR1l) activity" neans a substance

whi ch inhibits the function - 36 of the vanilloid
receptor subtype 1 as an ion3¢hannel, and elimnates

or attenuates the activity. Specifically, it includes
vanill oid receptor subtype 1 antagonist, etc. The

Vi thedi b i ECEPL QT r Stb yPL éu@@?ﬁ@oﬂ|§§ BRal8ndchannel,
substance which inhibits the effect of the agoni st

vind el acirsaoss tde avandhdof & recepsotisubyypesdecifically,
thereby inhibiting the function of the vanilloid

riec eptorudabtygel 1 lobd meceprochaunbeype Theahnhybniot, etc.
of the present invention has not to conpete with the
agunisdnbutoimyreegptood il ype he dnbegonhs hsmeaviRl a

ion channel. Specifically, agonists which act on the
VERT1E61%E ek@pt oth Ribty peha ¢ hEetiEeo£aphai @gpnist which
capsai cin_ derivatives, acid stinulation (proton),

S & ST BE L LGk E TeqeR e nns Mt wee of - VERETERY d
. nt.ar. 1 (VRL tivit b bst ance
iSRG N [Pt S R MR A (G g R
g St Sigarm;&ea Ao of Th%aﬁ%%'iﬂﬁ.%gra%fd 3 fé“r!east Iqn

(proton sti mul"at’i on. phar maceutica

GORRA itdPh ddie %%%‘[Heﬁ]e]méﬁi‘ﬁﬂ &aﬁ%g&r%%fr Jut may

adm ni stered to hunan as we as ot her

EmRs enHidit B tRhcdi@bids L£akr1 dQh ShneDOr se,

sheep, nonkey, etc.). Therefore, the pharnmaceutica
cpreasiitdaan yof ddmnipiesaeriidmeeit iom dise weef Uload SO
as a drug for animal not to nmention for hunman.
receptor subtype 1 include capsaicin, capsaicin
derivatives, acid stimulation (proton), 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, rabbilt, 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 preparation, it can be mixed with a

pharmacclogically acceptable carrier usually known in

itself, excipient, diluent, extender, disintegrating



When the conmpound of the present invention is used as
a pharmaceutical preparation, it can be mxed with a
phar macol ogi cal |y acceptable carrier usually known in
itself, excipient, diluent,” éxtender, disintegrating -
37 agent, stabilizer, preservative, buffer,

enmul sifier, flavor, colorant, sweetener, thickner,

Cnged sab i 550F Uth A abxit ALY BERLy, aBHLPLDE ey,
additive agents, specifically water, plant oil,

af cohet, stishovsntef hanedt &ter perEytkabephdbrrigent,
car bohydrates such as pol yet hyl ene glycol, glycero
tdisoehat Bon gebat 1 s r ¥ andase, amdd séaheh, addhghesi agents,
Sstearate, talc, lanolin, vaseline, etc. to prepare a
dirgrifiadll ¥ orareuc e bant abl bt , apidhel pewderas ethanol or

ranul e, suppository, injection agent, eye-drops,

&Pwsdl S he, CREPIY Er Bgent SUEh ogBePOlBebRplene glycol,
agent, elixir agent, suspension, enulsion and syrup
fBYY et afretdtoral Iokm H st k2T o5 s dr aFaseh,
parenteral route. Althoqgﬁ ihe psage varies dependi ng

n,

St st Vb YA 4 ondi 1 On, 1R HbeutF Eal LBFf ette . o
g_rg't t{ .0 &t hads, it Iy .

PO, IR S S e By 408 poie

an ordl preparate o

RlRPar BHd Ot UM A% @thd N AYENOUS d R 861 | Ofent S1& i xir
"Preventing" is the so-called prevention, and neans,

faaferaxanl shersdin e SEiiIg tdre OnsedyOfp Nesr ad gk Beric or
chronicity of neural gia prophylactically. As for pain,
local administration by oral or parenteral route.

Although the dosage varies depending on age, weight,
condition, therapeutical effect, administration methods,
etc., it is usually administered at a dose in the range
of 0.01 mg to 1 g per dose, 1 time to several times per
day, to adults, in the form of an oral preparate or
injection 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,



specifically included is prophylactically suppressing
the onset of acute postherpetic neural gia, onset of
post herpetic neuralgia, transition to postherpetic
neural gia fromacute herpeti &8pain, chronicity of

post herpetic neural gia, onset of postoperativepain, 38
chronicity of postoperative pain, onset of synptons of

C&m&{iﬂaéfo%ofrﬁc%rﬂc?ﬂéﬂa@ifvézw, P&k et O0BCL vt oms of

synpt ons i nfl ammatory pai'n, onset of intersiitia

Qeidddt pairhraivE i 9f dnfdamdt o5y PAl ShsONSEE Smptoms
posttraumati c neuralgia or chronicity of
oS titrr FLEadE to e Waalrgl eondet’ BRI COmsd Bt T cystitis,
conmbi nation” means a drug characterized in that it is
abfmmmdidgty @f dorftlamiatpry mphiat reoeidi caf oS tmonic
conprising the conpound [1] or pharmaceutically
assestlallee oyalahndneradly off toves tgresemt ¢ nveamtad opniand
a pharnmaceutical conposition or an agent to be
combi Aed WMEhCORRTE SAPOs Bt COmbNatieon)r eseams a drug
i nvention, a drug characterized in that it is a kit
G5ty 289 gifar dth del B HRFEeH kA P GHRIFT &k Mg @
t he conpound [.1] or armaceutically acceptabl e sal
R el settpael Vel e Sty B GRS o) o
I 1] r t he ,conmhi ned wi th .t he
%%%%Cﬁu%ﬁcofll%g%%%g}s&% S e in%ne,reoaflm&{]&he present

Ghafet e Zd‘%gi in g%%%agceﬁ%qraggc %&gp@clet&%ﬁ yalno NLgent to

conprising the conmpoun

el Rim e S alitc ht Reyee Aonfo 418 d &5 tind YeIdd AN Alfhfion,
phar maceuti cal conposition or an agent to be conbine
W idrugheheerResirtized ofh thetpriesant d nentdd@p@l€ing 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 |
acceptable 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 aﬁd 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



adm nistered via the sane or different adm nistration

routes, respectively, etc. The conpound and

phar maceuti cal conposition of the present invention

can be used in conbination"wPfh~one or nore ot her

agents followi ng a general nethod currently perforned

in the usual nedical site. Wien used in - 39

condd inattiem, tdhe dimgs tto bee usesd width My ee administered

adm ni stered sinultaneously or separately with a tine

|signu JAlarkeughl vy tdherserarm by ouist fe onpoumel sl adi ¢l lcdmugh

be used in conbination with the conpound of the

prhegentabenwantiioons, comaunsd afttychprefrerhedizad &n

anti-virus agent, an antidepressant, an . )

it that eh G diagresentocdivention,

anest hetic, an anesthetic drug, a N nethyl-D

RSP AE Tl ST ARa G S Mtrenat T tortgeHt an

ster.ojd, a nerve bl ock,. a nonster.oidal : .

§ﬁ%e°ilidﬁf9r§rﬁ?€€1&r'y Bh A @V R ot i T8, A A g oHi s drugs
nal i -.adr epal | ept gani,st L

& e o A TS g L e o

ARSI G RO Rhe R 1R CIAWPARANNG!  anlagoll Stor@® cal steroid,
potassi um channel opener, and an antipyretic agent.

Eheeaitd tlidus ageidnstReifdgaldnt i intd i8S tory analgesic,

vi dar abi ne, acyclovir, ganciclovir, zidovudine,

HaGRASIRS, AATBMAYING,s tARGha 1R didie, o, -RHeEhaNeRe
etc. The anti depressant specifically includes

amceptptry lagoai sitn pr anime ]l addiom pretigesid matlprdgnmdmigs

| of epram ne, dosul epi n, desipram ne, anoxapi ne,

Aot eixpeyniade applligedtione, of [apiodam ndianepr crildgmist, 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 inciudes
amitriptyline, imipramine, clomipramine, trimipramine,
lofepramine, dosulepin, desipramine, amoxapine,
nortriptyline, fluoxetine, fluvoxamine, maprotiline,
mianserin, setiptiline, trazodone, etc.

The anticonvulsant specifically includes gabapentin,
pregabalin, phenobarbital, primidone, phenytoin,
mephenytoin, nirvanol, ethotoin, trimethadione,

ethosuximide, acetylpheneturide, carbamazepine,

zonisamide, acetazolamide, diazepam, clonazepam,



m anserin, setiptiline, trazodone, etc. The

anti convul sant specifically includes gabapentin,
pregabal i n, phenobarbital, primdone, phenytoin,
mephenyt oi n, nirvanol, ethotdtth,—trimethadione,

et hosuxi m de, acetyl pheneturide, carbanazepi ne,

zoni sam de, acetazol am de, di azepam clonazepam - 40
nhitaaeppain, dupprexl,hdanhebin, VabkRpebs cagkdd, baclofen,
bacl ofen, etc. The antiarrhythnic drug specifically

I attudes quini di ne, disopyram de, procainam de,
ajmaline, prajmalium cibenzoline, |idocaine,

mexi | étiisheantaior f midf theyi ¢ tanig aspke c pheayt by nincludes

fl ecainide, pilcicainide, propafenone, propranolol,
aAvbabibne; Jbrapurrhideeppidtpinamside, Themkbddak,

anest hetic specifically includes |idocaine,

M%7 B HE cotaPReol biocal AdOChUPRvabgradetine, aprindine,
ne I yacai,n pcai pe, tetracaine, dibucaine, ethyl

a

il
%%%%ﬁ?bg?%?ggé?%?'Tﬂ%e FERt et i BLUFLGAPeERti cal | y

i enzodi azepi he, di azepa m dazol am . o
OB e SRr BT h S br oBbf SRS BaEI of BRaDaME1, bepridil,
eridol, sufentanil, etc. are nentioned. The

N et hyl - D-aspartate receptor antagonist specifically

e 4 (BT SO EEBT TEBILARE, i gpoaine
sietDlsk speciddcing, igedaiBse, bupivacaine, mepivacaine,
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, paramethasone, fluocinolone
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



cortisol, cortisone, prednisolone, triantinolone,

dexanet hasone, bet anet hasone, paranet hasone,

fluoci nol one acetonide, fluocinonide, beclonethasone,

fludrocortisone, etc. The nélve bl ock specifically

includes stellate ganglion block, epidural ganglion

bl ock, brachial plexus ganglion block, nerve root

bd pofa t &0l QcGEAG USRS trfdgesypBahbeblsc9anglibQPachnoid

trigger point block, subarachnoid ganglion bl ock,

tgamgehioalbhecke bl bgknisyhpathetisloekyesyib@€ketic nerve

| ocal infiltration block, peripheral nerve bl ock,

gt kocKhel promkt BrHi tataaivn i b dakmeper yoharheséeve block

specifically includes cel ecoxib, rofecoxib, etodolac,

Mgt ®xi cam nimesul id, sodi um dicl of enac, nefenanic

acid, zaltoprofen, sodium|oxoprofen, sulindac,

nabumtiGn&onsficriaisiadalantyiinddasmmat 9 bumreflaesic

napr oxen, fenoprofen, acetylsalicylic acid, tolnetin,

i ?&ﬁ%ﬁﬂ%%ﬁ BTt B OB apr B PCoXER oprBP@pLac,
ezol ac acet am nophen,. ketoro] ac, zonepirac, . i

% lroéglscgafr[}’i n, YT ]rcgf e%?dja%i(%o%i%g?ﬁa?'i dﬁ%ﬁﬁrd%‘?lc acid,
jr4d t iy I C pecifically include

(reragdrlp Ci;[%e&erf’e ﬁstoa%lgﬁ r%%:/o o]‘l olfleer?’ rrsélf%%%%an(,:’ c%‘%%‘i"%eeifone'

COGA Y s2 PN i ardP ! T d DEGRAC n 8l o IE fenoproten

ant agoni st anal gesic specifically includes  pen &ﬁyn, ’

@tﬂﬁt@ﬁcﬁdlfﬂdﬁid“aicﬁrcghiﬁ&m@yﬁ,azﬂ'?dd}t?ethapé‘frp,r phanol ,

et c.

flurbiprofen, oxaprozin, ketoprofen, mofezolac,

I

acetaminophen, ketorolac, zomepirac, nitroaspirin,
tiaprofen, ampiroxicam, tiaramide, epirizole, etc.

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

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

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

The medicine for external application‘specifically

includes capsaicin cream etc.



The a2-adrenal i ne receptor agoni st specifically

i ncl udes cl oni di ne, dexnmedetom di ne, tizani dine,

guanf aci ne, guanabenz, etc. The nedicine for external
application specifically indades capsaicin cream
etc. - 42 The antipyretic agent specifically includes
sodi um dicl of enac, nefenam c acid, sodium | oxoprofen,

| bupr of 8, an@Cey yésak i £yLh€ §§égif£899ﬂfth§8hﬁdes sgdium
mu

acet am nophen, ‘etc. The  sti ation anal gesic netho

specidf@pddy méNedALs SEUPHUNSHL8m BoREHEYEAACOUSuprofen,
electricity needle stinulation therapy, a

perely bewlousy Blecdeid) t indetiechasin pubaét onihbprapy, eac.

silver spike point (SSP) treatnent, a peripheral

ner ve Tdte milimsilad ispi meadloEctird cidbhhost igpdaisticalnl y

el ectric spasmtreatnent, |laser surgery, a |ow

FIERRIRY AR HPSt L c.2 IpeBeili ahenys t dkeconpolny néedle

the present invention can be used fol]ow ng the

g%ﬁ-ﬂéﬁfi)%aﬁfé%fhof&lmd V BRFGHraRRPES ¢hechFichyy nerve

adm nistration after performng a, surgjcal operation

tsguﬁrlwe]\ﬁeﬁftorbrt FERY pafl P hotiyhke vi +%Es(§§?bi Enpatment,
iqns. can b erfaornmed in conmbination with the,

gag eg‘ilr‘rbg{boﬁa hneerglregssetn m‘frﬁﬁ%/se’nt‘?l o?ﬁ?ln%i%%??gﬁ%ﬁg¥ stimulus,

ng( | I ery. C spinal

dor \s{% Cﬁtg%tzd e cﬁ%?oﬂnghg{/n%pna 'h elcé{esoereg;,élg%é)%asf ! corid]gw

Y SAled QO HRIVIDL ,ZQtg. destruction, cordotony, and
fr(;e:lqtﬂal CIggbe excl?ysi on are particularly preferable.

In addition, the compound of the present invention
can be used following the general method usually
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 dorsal root excision, 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 frequent

urination and urinary incontinence, apoplexy, irritable



Al t hough application of the conpound of the present
i nvention has been described mainly as a use for
preventing or treating pain, the conpound of the
present invention can be apﬁﬁled to the conditions in
which C fibers participates, for exanple, pruritus,
allergic and allergic rhinitis, overactive bl adder
byRe 1f ceauedne, U&b@@ﬂﬁaﬁdﬁyiéﬂ]mgﬂﬂ/sdaﬁﬂﬁsl&ﬁﬂhma and a
apopl exy, irritable - 43 bowel syndrone, respiratory
ahlridentc sbek ragtaskhmalanthaay ehirserdse okkinmaatiindes,
pul nonary di sease, dermatitis, nucositis, stonach and
ducdendli syl e&pmaichf laanmatuodenizdwell cedi,s éasd,ametag.ory bowel
Next, a preparation nmethod of the conpound of the
@ﬁ@@éﬁﬁriRVGHtion represented by the general fornula
[1] is described specifically but, needless to say,
the WNesten? PROBAERBACPSTMABROM] Aft Bet 6OMReYEd of the
preparation nethods. Thereforﬁéfthe conpound of th

S

B.r@%mt nlﬁx‘féﬁitnl&’ﬁ FEPT SBETS It PdsiFd %6@6@&1 T ]1ahe[l]
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€ “conpoun resent I nvention
Leaety@n operation can be changed suitably. It can be
performed starting fromthe reaction step or

substTﬁ@ié@&@arﬁh@oaémgswa @ bger gtkenak. ihOkntion may
exanpl e the conpound (X) may be introduced before

bhe sgafpedided( bkorslingt rodueed,f cAndwitics pateit@iratdyn

be reversed. As

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 of 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 compcund (X} may be introduced before the compound
(IT) is intreduced, 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 introducing the compound
(I1) and/or compound (X). Protection and deprotection

may be suitably conducted when there is a reactant

functional group. In order to enhance development of the



for the formati on-of 3, 4-di hydro enzoxazi ne, a cl osed
ring reaction may be perfornmed to formthis hetero

ring before introducing the conpound (11) and/or
compound (X) or alternativel44 a closed ring reaction
may be performed to formthis hetero ring after

i ntroduci ng the conpound (I1) and/or conpound (X).
Pretetioon asdgdrpsobentionhafiByhbeestiitabliy¢epdugted.
when there is a reactant functional group. In order
t@sedhanteadeyvel opment of the - 44 reaction, reagents

ot her than those illustrated can be used suitably.

The f oo Nyl Prictu i ot g ioressrddtons | Slam exampl €xample
of _.the typical_ preparation method, but preparation of

t9e R ‘P bf P¥aRaprbbentmeRedt i bnti praperation of the

ggrtiCﬁ%grég limted to the follow ng method. Each
COMPRUNYL obt af MedPraterbchéeepl eRnibenplopareicaharly

fied b thod, but dependi th
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used in the next step without being isolated and purified.

1. Preparation method A;




(V) / OROR23rd Step NH ) 4th Step N NYO 5th Step
(MI)"O HO-/ (VAA R 0OOHZN( \NRZ / \ OH-~/ \ [
OH (X) X ~NNOG®6th Step -N NN O 7th Step HO (V)

R-O(IX) ORO~R/ NN7-4RZ NNo H X 8th Step N

NOH~ X- R-O-/ (XDHO-/ [7] (wherein, R

represents a carboxyl protecting group (the carboxyl

protecting group here represents a carboxyl

protectlng 0 o p_generally used in the art of

sy chem str nddncl udes, for

ex a met xgro hyl group, a propyl 0
Xért - bmtyl bemz—ytl group, o-R

params hoxy e1 Z#l tc 9, and—forn® an esher gy

whi em s easi I %R to a cBrboxylic adidbtepy N H

hydrol ysis or catal ytic hydfBgenation reaction. X (&6

and X' are the same or different and each represents a
halgigen yat om such_as CB| oro and bronmp or a sulfonyl oxy

gr (ﬁb\s’uch as a ‘é@» gobenzene sul fonyl oxy GFRupP a p-
Lommesuwo roupR a benzenaﬂ\ £y graup,
N ———

asrd Ste =S -
P N ] dthstep 5th Step

(vIy- O (V]I)
(- \@ 0
= N O
N —)_/ 6th Step 7th Step
HO™ (v
()
0 R’ 0 R
4 \ N Q_Z R 7 \ N \*“/ R
=N —N)_/O 8th Step =N N 0
R0 (XD HO [1]

(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.tertubutyl 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'



p- br onobenzenesul f onyl oxy group, a net hanesul f onyl oxy
group or a trifluoronethanesul fonyl oxy group. R
represents a protecting group of a phenolic hydroxyl
group which can be renoved-ed$éi -y by hydrol ysis or
catal ytic hydrogenation reaction (the protecting group
of a phenolic hydroxyl group here represents a

RITR 801 iNG (HOWU A RN YOV 19T O esents a

generally used in the art of synthetic organic

cham et \atid Ut udesh o S@MPH&ro 2 Bf haxyretivd <y

group, a nethoxyet hoxynethyl group, a benzyl group, a

toardurbutydh grsoup,3-a i tireteatyadicopramy g5oHprdlp, a p-
acetyl group, etc.). R' represents a protecting group

dfo laremegnoXydn ygrooup grtiugh  ac drerbeeree nepyiethreaisisty dyoup, a

hydrol ysis or catalytic hydrogenation reaction (the
Prérssabeg zgnewy Idfory 1 dyyd rapop P /g réo ue tearree sweipf aseint sy
a protecting group of a hydroxyl group generally used
9% e O 2 ﬁ@}m@me&haé%fé witgsownd R

i ncl udes, for exanple, a nethoxynethyl group, a
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The cofrpoun ( eacti ng
?Lg'i?fug( b W phehide icomparac ! birdup (RHeeNa 1y used in the
- di oxane,

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 reaction (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.)



tetrahydrofuran or the Iike or a m xed sol vent of

these, wusing a palladiumcatalyst such as a m xture

of palladium acetate and

2, 2" - bi s(di phenyl phosphi noy-471"- bi napht hyl ,

bi s(di phenyl phosphi no) ferrocene pal | adi um chl ori de

(') or tris(dibenzylideneacetone)di pall adi um
ragetthefep th a base such as sodi um carbonate,
fripotassi um phosphate (K3PO4), potassium carbonate,
cesi umhcar benahe, ssedi dor bbcaihdnat @, cpopbasaiduiIII) by
bi carbonate or potassiumtert butoxide, at a
tréep erdtlads uof c206ltya ede Bushwedrdydiaatiniey t ypeefasrigisiyion
60C to reflux tenperature for 5 hours to 96 hours
pealcarighl  rooy a8 cleswosinco (49 o ¢ csEmenndst @ ) Thi s

is a step to rempve R _fromthe conpound (Il11) and

obt ai Rhe eeMpeund (ITVF) £8P BRaRplelnfAeRYRTEpSting the
met hoxynmet hyl group, . benzyl oxynet hyl group, .,

a0 N ficiky FRTRTLGE ddy B (O AN grdrsiioxane,

etra ropyranyl group.qr _acetyl group,. the .co
ERY RSB roa iy sty (H b msaed ™ (T Ioee
Ws&@%u% %aﬁqla\éqqyin Ul t%rucwéq@%rxtgfﬂ%a%@ palladium
propanol , tetrahydrofurdn, etc. or a m xe Sol Vent o
48 rthese s bng 1an jaqid peehy 13hJupierN-ar 10 aginhMehyl,
trifluoroacefi'c acid at a tenperature of GC to refl ux
LR RN dhehe: pRiebaniall) ¥ 3@ dce 20 10 dd.um Relo AiB24(11)
hours, preferably 0.5 hour to 8 hours. Wen R is a
benzyi sguakenetyt i dehle ceampey il pd1Madican teeyeabiteai neidch a
by the reaction in methanol, ethanol,

base such as sodium carbonate, tripotassium phosphate

(K3P0O4), 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, tetrahydropyranyl group or acetyl group, the
compound (IV) can be obtained by reacting the compound
(III) without a solvent or in water, methanol, ethanol,

propanol, tetrahydrofuran, etc. or a mixed solvent of



propanol, tetrahydrofuran or a m xed sol vent of these
in the presence of palladiumcarbon catalyst, etc.
usi ng hydrogen or anmonium fornate at a tenperature
of about OC to reflux tenpendtuwe, preferably about
20Cto reflux tenperature for 0.5 hour to 96 hours,
preferably 1 hour to 48 hours. Third Step This is a
SRed QO P I B EOTPANDY o)y Yo LERETL O Ot e
I an under asic

compoun a compound

i1 . bt ai b
P e, SR { L AP P08 8 B reri
It npe iy lpr&fd dd de. o9 Yo dylect esyl at 8, nglycidyby

nosylate, etc. in chloroform tetrahydrofuran,

Ny herh,med dedf e le; halireddys swddoxi de,

N, N- di net hyl acet am de, ethyl acetate, nethanol, water
or a MWheedRsolisenat behztylegeoup tdhe . ,prgsencenpefural bhass
such as sodi um carbonate, potassium carbonate, sodi um
IAdY 6 ddtaiatess divurhligy drepd deororin tme gidryd buni echao l,
tenperature of OCto reflux - 49 tenperature,

ry tFE RS SO a0 & Hourides 2plvmng sof Rdwgss in

bt
? ep This is a step to, |lead the conpound (VI) to a .
SRR Piu FHATE CEIRAT | GHL L YiHe Hrpouiring
can he _obt ai.ned reacting the conpound (VI
PR AR i om0 ou
0°C to reflux temperature, preferably about 20°C to
reflux temperature for 0.5 hour to 96 hours, preferably 1

hour to 48 hours.

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 obtained by reacting the
compound (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,
methanol, 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



di met hyl f ormam de, N-N-di net hyl acet am de,

di met hyl sul foxi de, ethyl acetate or a m xed sol vent of
these in the presence of a base such as sodi um
carbonate, potassium carbenat®e,- sodi um hydr oxi de,

pot assi um hydroxide or triethylam ne at a tenperature
of OCto reflux tenperature, preferably 0C to 60C for

0.5 hour, to 24 hpurs..Fifih Step Jhis i tep to
TS 4 S HeLEIBbGnt (VAT )20 End SBbgtatn T B 24
cehpesnd (VIIT). For exanple, when Ris a methyl

group, ethyl group, propyl group, etc., the conpound
(VIl1'1) can be obtained by hydrolyzing the conpound
(M1) in water, nethanol, ethanol, propanol,
tRdusttydsodr an, etc. or a mixed solvent of these
usi ng a base such as sodi um hydroxi de, potassi um

hydr oXibdes, ils tahistrarhytdr ddade,t heotasgiamd carbonad e or
sodi um carbonate at a tenperature of -20C to reflux
tempreeundir &7 I hr efreteabllya 20C ¢condefioxs 50 tenperature
for 0.5 hour to 24 hours, preferably 0.5 hour to 8
hour s Theocogesmside, (MiHen RN $ea ddrairad Wy gresup;incheéhe

conmpound, (VI11), can be obtained by reacting the
&ﬁ%ﬂﬁi (XA )1 ShRAC P S Vet hydro et e, N, N-

t hanol., . et hano ropanol ,, tetrahydrofuran, etc. or
ey st PrERERR e R S eh s
tllgiqn%eer tl%del%ocgg% ,?(r)etrl{eg%jl} Lalxcuchra%aeC ecgf Ca argi:ge tsc?lvent 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 temperature, preferably 0°C to 60°C for 0.5 hour

to 24 hours.

Fifth Step

This is a step to remove R from the compound {VII)
and obtain 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,
ethanol, propanol, tetrahydrofuran, etc. or a mixed
solvent of these using a base such aslsodium hydroxide,
potassium hydroxide, lithium hydroxide, potassium
carbonate or sodium carbonate at a temperature of -20°C

to reflux temperature, preferably 20°C to reflux



tenperature, preferably 0C to 50C for 0.5 hour to 24
hours, preferably 0.5 hour to 8 hours. Wien Ris a
benzyl group, paranet hoxybenzyl group, etc., the
conpound (VI11) can be obtai rféd by reacting the
conmpound (VII) in nethanol, ethanol, propanol,
tetrahydrofuran, etc. or a m xed sol vent of these

UséiiSe r A EF O0LHr 00 . 8MIBRE URL f 95 "REG LN LPErREESENCH. 9f hour
a palladium carbon catalyst, etc. at a tenperature of

aboug h&&G-£0 reflux tenperature, preferably about 20C

to 50C for 0.5 hour to 96 hours, preferably 1 hour to

48 howex ex@imgtle ,StwenltH sid @1 aattefitoy Protead, tiiee

hydr oxyl group of the conpound (VIIl) and obtain a
covmeeut ((YWI1IForarXaepbletawhen By rsaahiagetht compound
grou the conmpound (I X) can be obtained by reacting

t HET Eoripieit (3/1 53 vemt chf okf 6rhert eebhgdedf uehhanol,

t ol uene, ethyl acetate, pyridine or without a solvent
URT PRAR et ﬂetWW¥%®%¢nac€é¥¢c @hhydridgedi oiwent of

resence or absence. - of a %sse uch as Eérldlne

otf’ ???e%?fy‘?%rﬁrhe?%%dasu‘f PRy %Cl? CHESt BCLEf OF ux
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(Hﬂd¥éﬁ(ﬁfoéﬁﬁHPQYQr§fwg§gltgc%tﬁ%ﬁ&sethyl acetate or
wi t hout sol vent” using 2, 3-di hydropyran in the

presemm%n R is a benzyl group, paramethoxybenzyl group,
etc., the compound (VIII) can be obtained by reacting the
compound (VII) in methanol, ethanol, propanol,
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" is 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

chloride or acetic anhydride in the presence or absence



of an acid catal yst such as p-toluenesulfonic acid or
hydrogen chloride at a tenperature of 0OC to refl ux
tenperature, preferably 0OC to 50C for 0.5 hour to 24
hours, preferably 0.5 hour 1+ ®B8B hours. Wen R' is a
met hoxynet hyl group, nethoxyethoxynethyl group or
benzyl group, the conmpound (1X) can be obtai ned by

reack i pgs & he, cONPY rl\é%’ihé) ﬁ%pﬁieﬁmgaﬁnéug as

tetrahydrof uran or I met or ma usi ng

nedhoxyset hy! o £hhQr it‘i%re{*ﬁ{)dl?"é’eg{e&‘elofgﬁ%@}’ L;?fé"%eoééb 0°C

benzyl chloride or benzy rom eserice

2 basE s Ut a8 5SeuMdly drd deo s | i 4oy
di i sopropyl am de at a tenperat ure oé 0C taob r%fq'u5x hour to

tenperat ure, preferably 0OC to 50C for 0.5 hour to 24
hours, preferably 0.5 hour to 8 hours. Seventh Step

This Wea f'ed st @ disttaiahyalmonpound (@dduly the compound
condensation reaction of a conpound (I1X) and a
conpourl Rexyobtagped oy esaebley Whencempowden$@Iidn in
reaction is perforned using a condensi ng agent, a
M%mrmtq@ahmem ht el eompourihy X) agetate or
Njhhggqgthylfor m de, nethylene chloride, chloroform
HTIBE & MUSEHoI VY of ST B wEr R tondemspFrSence
(Y i.cycl ohexyl carbodjimde or . _
oty Y B e R AR b et S KTt T e 214 o
t ur f..-..20C to reflux tenperatuy e, preferably
gﬁ%ﬁ?ﬂ%a f%ﬂ%&&de é% a temperatugg)oéﬂ%% to refiux
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 methoxymethyl group,
methoxyethoxymethyl group or benzyl group, the compound
{IX) can be obtained by reacting the compound (VIII) in a
solvent such as tetrahydrofuran or N, N-dimethylformamide
using methoxymethyl chloride, methoxyethoxymethyl
chloride, benzyl chloride or benzyl bromide in the
presence of a base such as sodium hydride or lithium

diisopropylamide 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) .



for 1 hour to 48 hours, preferably about 1 hour to 24
hours to obtain the conpound (XI) . In this case,
addi ti ves such as hydroxybenzotriazole or N

hydr oxysuccinic acid i m de-m&dg be added. When the
condensation reaction goes via an acid chloride, the
conpound (I X) is reacted with thionylchloride, oxalyl

Chlor%gg}gggﬁ 1k %ﬂ%%r%f%%mhe%?§énqeﬂyéégﬁﬁ&%ese to

t et rahy n etc. or a m xe vent

Qe dhrd Qf{-s'l%(?cm Qrdrfifertfi {4 )9 and 4 h&én;s&;ﬁ&aﬁﬁ)d is

with a conpound (X) in tol uene, chi or of orm

tredaadua Raftl & @mpbuAdedd)s ol v antin ol i hd¥esel £ ndhiede,
presence of a base such as triethylamne or pyridine

ate téh wenpe rcdiluwre daf, -20C A ged labc | espes ahike] solvent of
preferably about 0OC to 40C for 0.5 hour to 24 hours,
prhefser aldliynqakoytor@ielishoy agertt?2 shotlr sag 0 obtain the
conmpound (Xl). - 53 - Eighth Step This is a step to
Fesrvstietie e aptedddninty griodp ety ke Wdr oxyl group
of, the conpound (XI) and obtain a conpound
Head @&?eﬁboﬂdﬂfléfrﬂfﬁﬂ 27 B tesmesiams ©f -

when R' is_an acetyl group, the compound represented

By thECgERENHK F%mﬁﬁratpzﬁrcaﬁegéraaaﬂ/a@ﬁ@atb;o C to 50°C

B RaoR o Rand) P aessr SHATRT T OB o it to 24
%1%' RNl o Qb eLBSe i gﬁ‘)o‘?fnﬁis LI Q@&% sugh as

ydr oxi ae, SO ro assi um
BH@&Q&W@% Qhich as hydroxybenzotrlazole or N-
hydroxysuccinic acid imide may be added.

When the condensation reaction goes via an acid
chloride, the compound (IX) is reacted with
thionylchloride, oxalyl chloride, etc. in chloroform,
methylene chloride, tetrahydrofuran, etc. or a mized
solvent 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°C to reflux temperature,
preferably about 0°C to 40°C for 0.5 hour to 24 hours,
preferably about 0.5 hour to 12 hours to obtain the

compound (XI).



pot assi um carbonate at a tenperature of -20C to refl ux
tenperature, preferably about 0OC to 40C for 0.5 hour
to 24 hours, preferably 0.5 hour to 12 hours. Wen R’
is a nethoxymet hyl group, ne?%oxyethoxynethyl group,

t et rahydr opyranyl group or acetyl group, the conpound
represented by the general fornula [1] can be
oBtahhbdSbypr eacting the conpound (XI) without a
solvent or in water nethanol, ethanol, propano

t et r ahlieF of 18 o, seee. t@rd@pnmuedtsbhaeptobécthﬁgegroup of
using an acid such as hydrochloric acid or
tFF?IHB@BQ%é@l@rﬁéPdOfat & cemperatur&Iof abG pbtrehl ax

ggerata referabI% OC to 50C for 0.5 hour to 24
ROUBHFEPEBFSBSE Rpukhet gegekadr Sormada ®R1li-s a

benzyl r ou e c represented. by the genera
fornﬁla }E%Qﬁn%e“@ggb%ggdl%sa?e%ﬁ??ﬁb g%%%Pco%%%und

I I t et h f
é%%f*lp%?ﬂ%e%ﬁ ofednnd oF B EBRRR et nsOBRNTRY Sl ogBR obe

aﬂHPQiH@afﬁ$n?é§c£fn§h€h8rSgﬁﬁpﬁngf 21) pgkl et{nhgergguran

carbon cat yst etc’ at ate erat re of "abou

r et habtol SITREE 4 MG B ab 0C. t ;
0.5 hour to 96 hou?sp£%é§?§$g%ly ggﬁgﬁrg%og4§9%éd QBlvent

Therefiese, i hehe opposdese r epr £s8858dshynt hs @P9M§um
nmenti oned general forrmulas (1) to (XI) are useful as

|y r oretiileyt esod bum pit péttick Nde | heotosPOWAdn pirbRede or
present invention represented by the general fornula
[HdtaLsibn eparadnare et hwdtBiperature of -20°C to reflux

temperature, preferably about 0°C to 40°C for 0.5 hour to

24 hours, preferably 0.5 hour to 12 hours.

When R" is a methoxymethyl group,
methoxyethoxymethyl group, tetrahydropyranyl group or
acetyl group, the compound represented by the general
formula [1] can be obtained by reacting the compecound (XI)
without a solvent or in water methanol, ethanol, propanol,
tetrahydrofuran, etc. or a mixed solvent 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 benzyl 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



This is a nethod of preparing the conpound of the

present invention represented by the general fornula

[1J which is led directly fromthe conpound (VII11I)

wi thout protecting the hydroX§l-group. R 0 HZN RZ 0

R QH(X) X/ \'/ NRZE Nv ~-NN/ O0OHX HORIR Flo

--/ 4] (wherein each synbol is the same as above.)
Thegdecogpaund ahmbheupr €sefk tkNVanthen Jrepkesented by

the general fornula [1] can be obtained by reacting
thelledimpoundrpvhl trtauiybhta eoapourda( XemperNiNre of about
di met hyl f or mam de, methyl ene chloride, chloroform

efC torref mxetmpd meniref Bheseralsi pgaBogondensing s5ooc
agent such as dicycl ohexyl carbodiim de or o

1E@F h{t 2 3bpyrsho. 9éi Hevh§i aprasprapyl) lcarbodiconid@e hatirs.
ate rature of - 20C to reflux tenperature

pr ef erdbiy® e (PEEIndHrrapresenEed 48y hie sabove~

b 24  h ..In this case, an
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[1] can be prepare

2. Preparation method B:

This is a method of preparing the compound of the
present invention represented by the general formula f1i]
which is led directly from the compound (VIII) without

protecting the hydroxyl group.

{wherein each symbol is the same as above.)

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

as dicyclohexylcarbodiimide or i-ethyl-3-(3-



according to a usual nethod, for exanple, as follows:
The conpound of the present invention represented by
the general fornula [1] is dissolved or suspended in a

solvent (e.g. water, nethanol3>ethanol, isopropyl
al cohol, acetone, 2-butanone, tetrahydrofuran, ethyl
acetate, isobutyl acetate, diethyl ether, diisopropyl

etiheethyl ehig8propyhexanenoRiReRHRNG 0L R Mt89ture of -
sol vent of these) and supplenented with a solid,

updtd uiedeof 116k | iRl r SOk 44 ) Oglﬁré@éﬂé}&ﬁ? Lht UpON 5 500¢
solvent, e.g. water, nethanol, ethanol, isopropyl

afephbl hoaretonéf Reobustanprefertbiyabpdnaf ar anuretbyb4
acetate, isobutyl acetate, diethyl ether, diisopropyl

e BeES - t dlTudrels redmarmn addiept emesworh as ni xed

sol vent of these) of hydroacid (e.g. hydrochloric

ARV AEORY R BBP bR 82@ke O shirRy@rexaenacinechasédulihodecmay
aéid gthanesulfonic acid, p-toluenesul fonic acid,

HRA BRI f oni ¢ aci d, napht hal ene-1, 5-di sul fonic acid,
napht hal ene- 2-sul fonic acid, fumaric acid or maleic

acid, - 56 etc.), and the nmi xture can be stirred or

| ef t P%te%%%g;qogt @Q)% t% reflux tenperature,

C for 1 hour to 48_hours,
pref ergll wakoyr % gorrfp%tﬁldd cﬂ‘pq{ﬁe tﬁJreo&e%r?ﬂ nir%\peention

salt of the conpoun e presen invent on

I €5 et gy tﬁKbQE%K%ﬁ%lffﬁﬂﬁﬁfa[gi%hc&ﬁ&@%@%%é&ared

Next, the production of a conpound o e pr

| aventd iong Wd la beswkes iid tiesd Spesk fégahbYe W 4D follows:
reference to Exanples. However, the present invention

i s noffhe 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, Z-butanone, tetrahydrofuran, ethyl acetate,
isobutyl acetate, diethyl ether, diisopropyl ether,
toluene, n-hexane, n-heptane or a mixed solvent of these)
and supplemented with a solid, undiluted or diluted
solution form (as a dilution solvent, e.g. water,
methanol, ethanol, isopropyl alcohol, acetone, Z-butanone,
tetrahydrofuran, ethyl acetate, isobutyl acetate, diethyl
ether, diisopropyl ether, toluene, n-hexane, n-heptane or
a mixed solvent of these) of hydroacid (e.g. hydrochloric
acid, hydrobromic acid, sulfuric acid, methanesulfonic
acid, ethanesulfonic acid, p-toluenesulfonic acid,

benzenesulfonic acid, naphthalene-1,5-disulfonic acid,

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



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- 1)-3-hydroxymet hyl - N
(4-tert-butoxy-3,5-difluorophenyl)-3 4-di hydro-2H
benzo[ 1, 4] oxazi ne-8-carboxam de; First Step

Production of methyl 3-nitrosalicylate;

3ERFt t osald chyhe cmbEbdreso8ngrenasidirsdobvedeifn standing at
met hanol (2.25 L) , concentrated sulfuric acid (0.25
)20 Ve adddd, Wk nnee af Ui eovrEeraltlyn@bilor0®2 to 50°C
ed on jce, and

Rt i e é’%vfﬁl %%glﬁsa?’?%&?gé’%gytf | bpaEi bR 24
' ' ' 17. .-
P4 0 LR 15 A4 B T, 2 g
5. 1 1 1 N
retlen IRt P here o P bet b opt

Producti on of nethyl 2-(2-nethoxyethoxy)nethyl oxy- 3-

ni trobenzoate; Methyl 3-nitrosalicylate (516.3 Q)
olsaareed N the preceding step was dissolved in

N, N-di net hyl formami de (2.0 L) , potassium carbonate
(362 Qlexims thededodlrctdRinocded apclmiEtdoxe ssent
(0.329 L) was further added wth stirring under
ilgereygoloamgyilahde e s xithed swscificalby withopaference
tenperature for 1 hour. The reaction

to Examples. However, the present invention is not

intended to be limited to these Examples. The NMR data

of each compound produced is described along therewith.

[Example 1-1]

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

{(d-tert-butoxy-3, 5-difluorophenyl)-3, 4~dihydro-2H-

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

First Step

Production of methyl 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 g).



solution was partitioned between water and et hyl
acetate, and the ethyl acetate |layer was washed with
water and then concentrated to obtain the title
conpound (706.9 g). (400 MHiz7 DVBSO-d6): 3.22 (s, 3H),
3.41-3.43 (m 2H), 3.65-3.68 (m 2H), 3.87 (s, 3H),
516(s 2H) , 747(t J :7.9Hz, 1H), 8.06 (dd, J =

1H) .
I@%p %\goduc?l on o§ ?h ?H)Z 7116 P ¥ g it g Hz,
31@’“ - ?I(?dc‘IfEtk'ﬁOXYSatﬁOXy 9 an;t hyhpxy@eg;oz&g 7g/ij;hgl ’

(2 met hoxyet hoxy) net hyl oxy-3-hi tr obenzoat

g). obiaj ned) j m1 heg preceding step was dissol ved in

et hyl acetate (1 L) and tetrahydrofuran (1 L) , 5%

e dadd e ear bon (water content 50% (35 g) was added,
and the mxture was stirred for 4 hours under hydrogen
-PiEgludtinps phermee t e Db{aimethsepet hogy sod th ¥ DBx WaS—
filtered, and the filtrate was concentrated to obtain
tihiet 1ehdrez oatempound (617.7 g). (400 MHz, DVBO- d6):
3.24 (s, 3H), 3.46-3.48 (m 2H, 378379(m SH),
4.98 {ethnl) 3@1%0(83&112450181:@ gA16 .84 9)( mbtedned in the
6.88-6,91 (m Fourth Step, Production of nethyl
?l‘(%ce;ﬁle’tﬂ e vm PR TRASEY §E A Tt N - e by Lo et ¢

o2 B T @mﬁﬁ%q s Ay 24y L
%%yzlorr?é%w 22 n(eztl‘{m aergeho?%/)% f}}/l ov?%’s ur@her added

with stirring under ice-cooling, and the mixture was

stirred at room temperature for 1 hour. The reaction
solution was partitioned 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-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=17.9, 1.8 Hz, 1H).

Third Step

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

methyloxybenzoate;

Methyl 2~ (2-methoxyethoxy)methyioxy-3-nitrobenzoate

(704.5 g) obtained in the preceding step was dissolved in

o\@

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



g) obtained in the preceding step, and 2-chl oro-5-

pi coline (103 g) were added to toluene (1 L) inthis
order and stirred at 100C for 2 days. The reaction
solution was filtered, andtlss filtrate was
concentrated. Methanol (500 nlL) and 6 N hydrochloric
acid (200 nL) mere added to the residue, and the

d d f 0.5 h
shoisens, T B 0 R Eodio o aan (o teea,
Q¥Wﬁt{ﬁér@ﬁ@ﬂ%é&éwﬁh§té5ﬁggn{95t?% ??uébéggn gﬁ% Fltle

filtered. 1 N potassiumcitrate was ad

téﬁmﬁédﬁdat '7aﬂdg$he precipitated crystal was
coll'ected by filtration (218 g) . The crystal

coldeatied, mymdotdart i presass di sgp) vedssnzesfylmacetpt e

(1 L) and suppl enent ed with silica gel (100 g), and
the78 8 Xt Ur en WelsH st i 4 1%l ed, room tenper as uredpndet Hens. g4
filtered. The filtrate was concentrated. The residue
Wi YBor yet&46 28d (mit REcet one: water (2:1) (2 L),

and the - 59 crystal was filtered and dried to obtain
tﬁﬂﬂﬁﬁhlﬂteﬁonpound (128 g). (400 NHZ DVSO- d6) : 2. 18

(s, 3H), 92 (s, F? 6.89 (t, 8.0 Hz, 1H), 7.04
(Pmodpctwrh 9% meﬂln ﬁaﬁi-rmppo 1me 27-391 qmglcpﬁalmlate.

7 42 d., J =

(s, 1551)’-’818‘m4§a(‘88na§e— @'Zié o1 et af‘H)um f‘f%@te(s (3.8 g,
D BT Bl

Prleq:q‘h}ln%' %n)ﬂﬁoa@—n@mmﬁethoxy)methyloxybenzoate (200

g} obtained in the preceding step, and 2-chloro-5-

picoline (103 g) were added to 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 6 N hydrochloric 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 dissolved in ethyl acetate (1
) 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



Met hyl 3-(5-picoline-2-yl)amnosalicylate (139.5 @)
obtained in the preceding step and (R)-gl yci dyl
nosylate (139.7 g) were dissolved in

di met hyl sul f oxi de (700 nlL) - @ assi um car bonate (74.6
g) was added, and the m xture was stirred at room
tenperature for 1 hour. Ethyl acetate (1 L) was added

t e [ moxture S, .
frr R e T PR e A BRdehoour bl ey 612 tids
debRPoONET | @@gyﬁ;ous sodlun1sulfate and then

concentrat ed e residue was suspended in 2-propano
(4000 nimz, apdsdbespuspensi o8, Wag) st ved @t BAYM ¢ gg (¢,
tenperature and crystallized. The crystal was

col +egt@dHz pylf)j ) tvapsopdpng €dried he,obtain7the Yhhles =
conpound (124 g). (400 MHz, DMSO-d6): 2.19 (s, 3H)

217%, (9,5 H=, 2116} Hz7. 42Fudd2 36=(dda,J2745HQ, 4HS, FM 98 (s,
1%0, 3.40-3.41 (m 1H), 3.86 (s, 3H), 3.93 (q, J =

5LH) ktS 1H) (s 4. 16 ( d¥, ag ddillJ2s 2.8, Ht,51Hy, BHP4 11.30
(d, J =8.4 Hz, 1H), 7.16 (t, J = 60 7.9 Hz, 1H),

7(94 J(I'a)d J=7.7, 1.8 Hz, 1H), 7.46 (dd, J = 8.5,

2.3 , 8.01 (d, J = 2.2 Hz, 1H), 8.19 (s, 1H),

. ,e = 8.2, 1.8 Hz, 1H). Sixth Step Production
| - 4-(5-pjcoline-

bl EHEERY- AT Bk bpe HarhoRy =3 (5-
C%@—%“EF é"%% eproate:
& ChEamANE OteyS(S pi col i ne-

2 yl)ﬁ%k%gﬁe%ZQ%L%lk%%ﬁAQ 2”§f¥éﬁ¥£débffg§f§tCeﬁuﬂﬁ 5 qg)

obtalned in the preceding step and (R)-glycidyl nosylate

(139.7 g) 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 solution, 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 2-propanol
(400 mL), and the suspension was stirred at room
temperature and crystallized. The crystal was collected
by filtration and dried to obtain the title compound (124
gl .

(400 MHz, DMSO-dé): 2.19 (s, 3H), 2.76 (g, J = 2.6 Hz,
i1H), 2.86 (dd, J = 5.0, 4.3 Hz, 1H), 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 =



was di ssolved in N, N-dinethylacetam de (1.24 L)
pot assi um carbonate (81.8 g) was added, and the
m xture was stirred at 100C for 2 hours. The reaction
solution was partitioned bet@en water and et hyl
acetate, and the ethyl acetate |ayer was washed with
water, then dried over anhydrous magnesium sulfate
afdocupgenty at ed2to (dabt gi B yhe,t it lge peonpeynd (4482 ha, o
g). (400 MHz, DVMSO-d6): 2.23 (s, 3H), 3.57-3.62 (m
1+#) 8.3, 8D. 3(@2,31’:@1 389814.(80 (m= EH)Z Hé.,oaﬁz} 1%.49 (s,
iH, 4.36-4.38 (m 1H), 4.55 (d, J = 10.8 Hz, 1H)
51115r(8 53 £d§,4JHz, 8. aH);L 8. B4, (ﬂH = 7.9 Hz, 1H),
7.17-7.18 (m 2H), 7.35 (d, J =8.2 Hz, 1H), 7.53 (d,
1SLXﬁhASF9P 1H), 8.15 (s, 1H). “Sevent h St ep
PEod.ctlon of (S)-4- (5 plcollne 2 yI) 3- h dr?xynethyl

; X3 REDex 3aci d;
-3, 4

obt Al bed, | the precedlng step masidfssolved in
“(700 nL) , 4 N sodium hydroxide (150 ni)

was a@fé@cq,ylafk% he Jh Xt e )rn?ét}'yxfo nceﬁé Irpg{% ine-

for 2 hours reactlon Sol4ut’ion

MTBLK: T Pihrh Zr@Sh i £ bl e Ny 1 W A pChil 5 & ﬁe@C%H éaceépgge?ln% step

extracted with ethyl acetate. e et

wass Vaisest wad i wat e dﬁﬁéﬁﬁiypé(@étaﬁﬂﬁadwum npgnesi um
sulfate and then concentr at ed. Ethyl acetate (50 ml)

ak ab s soprapboredter ({400 gqL)waer edaddedand othdenixture
residue, and the precipitated solid was filtered

was stirred at 100°C for 2 hours. The reaction solution
was partitioned between water and ethyl acetate, and the
ethyl acetate layer was washed with water, then dried
over anhydrous magnesium sulfate and concentrated to
obtain the title compound (142.1 g).

(400 MHz, DMSO-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, 1H)}, 4.55 (d, J = 10.8 Hz, 1H), 5.15 (t, J = 5.4 Hz,
1H), 6.84 (t, 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 (S)-4-(5-picoline-2-yl)-3-hydroxymethyl-

3,4—dihydro—2H—benzo[1,4]oxazine—8—carboxylic acid;

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

obtained in the preceding step was dissolved in methanol



and dried to obtain the title conpound (101.6 g). (400
MHz, DMSO-d6): 2.23 (s, 3H), 3.38 (t, J = 9.9 Hz,
1H), 3.59 (dd, J = 10.6, 5.7 Hz, 1H), 3.98 (dd, J =
10.8, 2.6 Hz, 1H), 4.37-4.3%(m 1H), 4.55 (dd, J
10.9, 1.2 Hz, 1H), 5.14 (br s, 1H), 6.82 (t, J =

: : 7 16- 7.18 (m 2H), 7.32 (dd, J =8.2, 1.5

L4, 2.4 1
FE?°§£% %6&(E?d§um pyqrbﬁ?aﬁtEiépegiﬁrHBEC?ggﬁé fand
0 e - r yl

(ga?e? ﬁ%%xbég ggf¥?%%§r%%ge%§¥??§8 farh drgufﬁk The
b ] r
("??59‘%%%%?%% FRn 2R PRI asady hpp Ut maLiRgarbth 6 M
Zﬁb@ﬁ@é@iérﬂ&o%@iﬁn§n§ @ﬁé@oéﬁkkSc@E&dwﬂﬂQOeHE}l acetate.
obtained in the preceding step was dissol ved N, N-
dimet &yh § Or sest stee (Rapdy . wésTﬁéthQtQ%Yh3w5ter, dried over
di fluoroaniline (268 ng), 1-hydroxybenzotriazole (204
ngphydnolis magnesium sulfate and then concentrated. Ethyl
1- et hyl - 3-(3-di net hyl am nopr opyl ) - car bodi i m de
hyek oztd of P emk 28dngg)iiveder apdbdetnerhii 400rdbr wede added
the mxture was stirred overnight at room .
t‘é%p*él?%tm%ld%-t etn@thergrecsat brheedsedbiiflupas filtered

drogencar bonate solution were added to the reaction

Ut W%n@t%‘%ﬁ%&t‘%%t%ﬂ%ﬁt%om@?wﬁ Atet afed) The

SR RERT PR B T B+ eartbuer 3Bngtr ot 0-9 Bz,
qﬁgpepugyg g%éatf anﬂjtge cpngent ﬁ ed%hg e r83|9ue 10.8,

by silica’ ge chroha
@%Wde{% Laterdid) 1) objaks thg thtle;g o 1.5

compoun
Hz, 1H), 5.14 (br s, 1H), 6.82 (t, J = 7.9 Hz, 1H), 7.16-

7.9

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 (S)-4-(5-picoline-2-yl)-3-hydroxymethyl-N-

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

benzo[l,4]loxazine—-8-carboxamide;

(S)-4-(5-picoline-2-yl)-3-hydroxymethyl-3, 4~-dihydro-
Z2H-benzo(1l,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-
difluorocaniline (268 mg), 1—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



[Exanple 1-2] Production of
(S)-4-(5-picoline-2-yl)-3-hydroxynet hyl -

(3, 5-difluoro-4-isopropoxyphenyl) -3, 4- dlhydro 2H
benzo[ 1, 4] oxazi ne- 8- car boxakide;
(S)-4-(5-picoline-2-yl)-3-hydroxynet hyl -3, 4-di hydr o-
2H benzo[ 1, 4] oxazi ne- 8-car boxylic acid (400 ny)

[ 5 :
g?%ﬁéf&%ﬁ“%%%%é%i wethylfornan1%%?§%§f%;?31ﬂﬁ§bn were

Sderdd fddanr %émr&p%fmﬁldrnear(c?_%ém)extracted with
1- hydr oxybenzotriazole (204 ng) and
ety lac3tadedi mehay kaRyNopEepYit)s- dareadiviadd deished with a
hydrochl ori de (281 ng) were added in this order and
tsfae u nAbetdU rsddasn sth roreidieo ey Iniighin atdrvein over anhydrous
tenperature. Water and a saturated sodium

rshdrigtte solduttitem werrecendddeted 0 (The resdduen was
solution and then extracted with ethyl acetate. The
S igcetont s lldyer dpds chaseatadrarhy Emiang efhyl
sodlun1chlor|de sol ution, dried over anhydrous

‘Sl st PG HKP ddrident GARRRPNAhE to didiue
was purlfled by silica gel chromatography
(hexane: ethyl acetate:4:3) to obtain the title

ﬁ%%%%g?% 1 - 63 - [Exanple 1-3] Production of

I|ne 2-yl)-3- hydr oxynet hyl -
(P’i"o%' Q:'t o}ﬂlo ¥ 4(S§t UIOX(WIE)%%])lIﬂ?é A q}lh dE‘; %y%_foxymethyl N-

UEIILUL J. 4] OXdZTITE- o- Cdl DUXdIT U€

((3), 541:{(15'11&'0%%'—'4&%%@60)9035@11@ Xned iyl 13 At ch -glr o-

@iéhalor[adwo&atzh@eswtﬂbo&tamda‘ Exanpl e 1-1 was
di ssolved in N, N\
(S}-4-(5-picoline-2-yl}-3~hydroxymethyl-3, 4-dihydro-

2H-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-Difluorc-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 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 residue was
purified by silica gel chromatography (hexane:ethyl

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



di met hyl formam de (2 nlL). 3, 5-Difl uoro-4-ethoxyaniline
(230 ng), 1-hydroxybenzotriazole (204 ng) and

1-ethyl -3- (3-di net hyl am nopropyl)-carbodiim de

hydrochl oride (281 ng) wereexdded in this order and

the m xture was stirred overnight at room

tenperature. Water and a saturated sodium

hydr ogencar bonat e sol ution were added to the reaction
solution and then extracted with ethyl acetate. The
efiydmacetat ¢ ayer was washed with a saturated

sodi um chl ori'de sol ution, dried over anhydrous
nBgnastiiBn i f e e ands Iﬁf&bpﬁm@ezwﬁ; el h JABok GRL MG —N-
was purified By Sitica gel chromatograpny

(rexene Sliud o -aceditiespdeny1 0-Dpiadthydeotpt e

conmpound (358 nyg). [Exanple I-4] Production of

(®rzb (5-4j ou 2 e 28y g #13e et dxy net hyl -

[ 2- (2, 2-di et hyl propyl oxy) pyridi ne-5-yl]-3

4- dih%@r042H5—@éﬁzdﬁﬂefp—Qﬂaﬁam@yﬁnuxyMBahﬁkkﬁ 4-dihydro-

252 4- (5 |coI|ne 2-y Tg 3- hydr oxynet hyl - dlhydro- .
ﬁ]@é@zalﬁee TR e ard i ( 3@@0 mgy) obtained
obtalned - in the Seventh Step of Exanple 1-1 was

&%&ﬂ%éﬂ%w NCRR it AR i e (s rﬁ;assolved in N,N-
t@mfﬁ sk Tt e ilRlo (braamyontiine

1(/ drl '3d W)}ylnazném%?lgrg aeed él:n tr?ﬁlsl%r]}(g%r “Eny L3
@&dﬂdgfﬂyiéﬁxaigf%g¥?$ éﬁggJHigﬂ (ﬁH%Bchlorlde (281

tel’rperat ure a sat Urate
hdr agenc adrRatie 91w 'cﬁ"ﬁé’!eré%cﬁqg?éj h&k i 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 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-picoline-2-yl)-3-hydroxymethyl-N-

[2-(2,2-dimethylpropyloxy)pyridine-5-y1]-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]loxazine-8-carboxylic acid (300 mg) obtained



reaction solution and then extracted wi th ethyl
acetate. The ethyl acetate | ayer was washed with a
saturated sodiumchloride solution, dried over

anhydr ous magnesi um sul fate &ad-then concentr at ed.
The residue was purified by silica gel chromatography
to obtain the title conmpound (340 ng). [Exanple 1-5]

Priodygd
(é) 4- (SQEF%%FPngtfpyff Eﬁﬁng’oxywét 3Sr$lSSOlved in N,N-
( Ziretthyhoespy diedi (38 men Y )5%1_@%20 22H-

benzo[ |, 4] oxazi ne- 8- carboxan1 e;

( B)imdth51 piroplyil bey2 pyh i3 iy t@ERLIH R 420§y 0-
2H benzo[ 1, 4] oxazi ne- 8- carboxylic acid (148 ny)
obtaenbylaminehd 0Sedenth Sthelp leftbyama-g3Ll-1 was

di ssolved in N,N- dinethylformamde (5 nL).
sdAW?ﬁbyéaménppbgpaiyp;zaurmonlelm@aé tydraathloride (211 mg)
1- et hyl - 3- (3-di net hyl am nopropyl ) carbodii m de
hifaF6chfgetdén( thasngydasr enddéibe mixthire wasdetizmed
the m xture was stirred overnight at room
t%H%EPéiJHFeatvﬁ?@w LRGP rahtitirat SlirkeHi amsl6s saturated

h bonat | ut | .added to th ti
s%?&??%ﬂﬁiﬁac‘??%‘laﬁais‘%?ﬁazs%?a iEhoBt KyFeaggparetoThEe

t hed t t ted di
g ?%%Fggﬁs% E #g%gr r|e %6e§x5%%§g?§uggﬁgg%EgVﬁﬁgcggg%e-
t d_resi
ag§é3%57 ?Q%Cé §€%ngggpgé$geﬁ?%ﬁ§ ogrgglne GEate

(bexang: et hytidsetat eclod) qbp-Qb
conpound (94 %g) [Exgn% ) a PT& LaLP LRRVELELS magnesium
sulfate and then concentrated. The residue was purified

by silica gel chromatography to obtain the title compound
(340 mg).

[Example 1-5}

Production of (S)—4—(5-picoline—2—yl)—B—hydroxymethyl—N—

(2—tert—butoxypyridine-S—yl)—3,4—dihydro—2H—

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 (148 mg) obtained
in the Seventh Step of Example 1-1 was dissolved in N, N-
dimethylformamide (5 mL). 5-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



Producti on of

(S)-4-(5-picoline-2-yl)-3-hydroxynet hyl - N-
[2-(2,2,2-trif|uoroethyloxy)eﬁéidine-5-y|]-3

4-di hydro- 2H benzo[ 1, 4] oxazi%re-38- car boxam de;
(S)-4-(5-picoline-2-yl)-3-hydroxynet hyl -3, 4-di hydr o-

2H benzo[ 1, 4] oxazi ne- 8-car boxylic acid (150 ny)

olby di- txgein ca fb bt Seyentbi Shepe ok E¥asBl €oltheWaSaction

dissolved in NN dinethylformamde (1.5 ni).

SsAhatnoeR-412d 2t Ret reft vocoet hyi oxyephyi dabetate. The
hydrochl oride (114 ng), triethylamne (0.07 nL) and
ety ageiste diape hyvawi wophepyv)tbasbsdtiinkted sodium
hydrochl oride (105 ng) were added in this order and

tHel ¢ e r eo alsi et i ?g@ded oveehi ghliydrowsonprgnesium sulfate

tenperature. Water and a saturated sodium o
Wﬁ O SFIRFER EE RPNt | FR SRt R 18 idHe WamAukEied
olution and then extracted with ethyl acetate. The

SDhyi L B e | Sy SiHed Vb (VPG Sh vt aeatates1:1)

i [ de sojution, drie ver. anhydr ous

fr'%gn%@aﬁ% OE!sﬂuef feta]ttgi%n%o?%%%n%oﬂ%gnlfl?)at ed. The obtai ned
residue was - 66 purified by silica ge

chromat ogr aphy (hexane:ethyl acetate=1:1) to obtain

t digle compound (154 ng). [Exanple 1-7] Production
0?§i8f§4-(5-picoline-2-y|)-3-hydroxynethy|-N—
(RedEaBti X Yy T (i -ne- G-y e dndli h- ¢t p= 2H) perggfrle v -n-
oxazi ne- 8- car boxam de; -

()~ ,(5-Pitoal fi ne> et ) v oy ds pixydii drys - Bl A- 3] Hyd@i oydro-
2H benzo[ 1, 4] oxazi ne- 8-carboxylic acid (388 ny)

Gii-diaveb [ 1 rf tdrs SeveriteStlexaofidxanpl e 1-1 was

di ssolved in N N
(S}-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 miL). 5-Amino-2-(2,2,2-
trifluoroethyloxy)pyridine hydrochloride (114 mg),
triethylamine (0.07 mL) and l-ethyl-3-(3-
dimethylaminopropyl)-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



di met hyl formam de (4 nL). 5- Am no-2-isobutoxypyridi ne
hydrochl oride (262 ngy), triethylamne (0.18 nlL) and 1-
et hyl - 3- (3- di met hyl am nopr opyl ) - car bodi i m de

hydrochl oride (272 ng) were agded in this order and
the mxture was stirred overnight at room
tenperature. Water and a saturated sodi um

hyd b | uti dded to th tion
FHGAT DT affl TheheexiThct BHOUF EAST ePhyl (Beeeapestine

e | _.acetate | ayer. was shed, with a satur d

§%%%ﬁﬁ$%ﬁ#§$%d%PsﬁﬁEﬁ%%ngg rféaf%v%?mBHHQSrégés ng) -

magnesi um sul fate and then concentrated. The residue

was purified by silica gel chromatography

( £thy}; acetate=1:1) to obtain the title

conpound (402 ng). [Exanple 1-8] Production of

(Doduddrdi ot | (er-24Y19-Fr byt Rxypey iyl shhydroxymethyl-N-

[3,5-difTuoro-4-(2, 2, Z2-trifluoroet hoxy)phenyl -3, 4-

di hyidsapbsbenzel di, iid -exazi ne3 B4 cat et agi e - 67 -

First Step Production of

(BB Bcet Jowsarwi it 8 ded Bogiael dae- 2- yl ) -

3, 4-di hydr o- 2H benzo[ 1, 4] oxazi ne- 8- car boxyl i ¢ aci d;

(5) - 4-(63 i dripdeod-iyle)-23-yiy crloshyurekntdmpmes by i hyddrdiihydro-~

2H—benzo[1,é}oxaane-S-carboxylip acid (24.1 9) .

dst-diared i of e Seveerft et vf i Exarpd e (188 ®@k obtained
| v

di d i hydr of 240 m.). . ,
oSl Dyt ST LU (200, T, e 5w,
h ' 7.6. d d the., m xt .
LTI SR N AT TR
R AN AL | FE85 Pard) {1 90ea PEIYeed B Wy ana 1-

ethyl-3-(3-dimethylaminopropyl)-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 over anhydrous
magnesium sulfate and then concentrated. The residue was
purified by silica gel chromatqgraphy (hexane:ethyl

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

tExample 1-8]

Production of (S)-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-8—-carboxamide;




acetate and a diluted citric acid solution, and the
ethyl acetate |ayer was washed with water, then dried
over anhydrous nagnesi um sul fate and concentr at ed.

Di i sopropyl ether was added ¢ the concentrated
residue, and the precipitated crystal was coll ected
by filtration and dried to obtain the title conpound

(23-33 @), (400 Mz, DVBO-d6) 1.99 (s, 3H), 2.23 (s,
iﬁ’l}r,iél.—s%fd.ll (m 2H) 4.18-4.21 (m 1H), 4.48 (d, J
- 72-4. 7 H, 6. 86. =

P2

St ep I?fs@duct(BO 16b1ine—2 1) 3-hydroxymethyl- 3 4-dihydro-
(S) - 3- acetoxyngthy - 4- (5 glcollng'z yﬁa N—y Y

[231-Bredizd [UQri0-chka(A 1 -2tdd FHdser 10t haxiyg phenyl ]g)3 dbtained
di hydr o- 2H benzo[ 1, 4] oxazi ne- 8- car boxam de; 68
(19) +3reaCatvexyiretStdp 4 Txqinedld rne-12-wd 9 -cBi, el hydlrim
2H benzo[ 1, 4] oxazi ne- 8-car boxylic acid (400 ny)
Glettaiaredirdimrame (Fridc adilng St @pivwash i ssiglaaryiidine (9.8
tetrah drofuran (4 nl), thlonyl chloride (0.102 nl)

@ alitch aghividy Wndemlc etegoladrigd @l tie
n1xture was stirred for 1.5 hours. The reaction
FEHITEN “Rds SEREsst Bdt PO ar®rE 2 dirr Vi hour.

| ut ed th tetrahydrof uran riet Ianln
5.5 25t g o3 Bt |W&g°’ré°af(t( lz?nfd eiiedhn Ly

tarc'eft'a‘%%r %%tc{"’x)é) AN ne.1(29 7 Q) pfoul acdded W' tcf‘ Fhe ethyl
stir r om errper at ure an

%E%E %@ ﬁ% eQ %as washed with water, then dried over

anhydrous magnesium sulfate and concentrated.
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

I

7.61, 7.61 Hz, 1H),

7.17-7.20 (m, 2H), 7.33 (gd, J

8.16, 0.88 Hz, 1H), 7.54
{(dd, J = 8.49, 2.32 Hz, 1H), 8.15 {4, J = 1.54 Hz, 1H},
12.64 (br s, 1H).

Second Step

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

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

dihydro-2H-benzofl, 4]oxazine-8—carboxamide;




hour. The reaction solution was partitioned between
wat er and ethyl acetate, and the ethyl acetate |ayer
was washed with a saturated sodi um chl oride sol ution,
then dried over anhydrous 1tegnesi um sul fate and
concentrated to obtain the title conpound (749 np).
(400 MHz, DVMBO-d6) 1.99 (s, 3H), 2.25 (s, 3H),

124 e AR AR o e
o Y M RUNERR LR Y O
(1 8 pBadda{fy §t§b1w§%§§¥i§?%bgd 10. 44 §h¥§¥%fﬁran (4

Third St'ep Production of -pi coline-2-y

ﬁﬁ@%{?@%ﬂ%ﬁyf*cﬁfbﬁ&&%ft@91@24mﬁ?a@ag'EQHEHUQEQEt99¥¥}ing
enyl ]-3 4-

diriyest of P+ henrdhd, 4k aghdemBxeardoxasi §€irred for 1.5
(S)-3-acetoxynet hyl - 4- (5-pi coline-2-yl)-N[3, 5-

diduhtmor 0The( Ze2c2-iton fdalartdetrheas) pheryd] =3 tdedli ydt ache
2H - 69 - benzo[ 1, 4] oxazi ne- 8- car boxam de (749 ny)
ot i diegl Was tdiel uipr@ oot gt st eph vaso fliissnl Védni h.

met hanol_ (4 nL), 4 N sodium hydroxide (0.35 nL) was
dddet;h e @ 4t elwasandtd ryedi Bluevont- (2,2, 2-
tenperature for 0.5 hour. The reaction solution was
COmEO RGP AE Aoy (3¢ 1 GHEU Rt deafiedelf brh ani rring

et.h at e nd the obtai ned ethyl acetate | aver
at :g

wasyr\ll%og??let TR A 2t Shuf U S ve? i et t 5ot ut P - 5
tosnt Fared SR PSP RE REVEY MR e Mo

water and ethyl acetate, 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 {(m, 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, 3 = 7.72 Hz, 1H), 7.19 (d, J = 8.60 Hz, 1H), 7.36 (d,
J = 8.16 Hz, 1H), 7.56-7.58 (m, 3H), 8.17 (d, J = 1.54 Hz,
1H), 10.47 (s, 1H).

Third Step

Production of (S5)-4-(5-picoline-2-yl)-3-hydroxymethyl-N-

{3,5-diflucro-4-(2,2,2-trifluoroethoxy)phenyl] -3, 4-

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

(5)-3-acetoxymethyl-4~(5-picoline-2-y1l)-N-[3,5~

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



chromat ography to obtain the title conmpound (340 ny).
[ Exanpl e 1-9] Production of
(S)-4-(5-picoline-2-yl)-3-hydroxynet hyl -
[3,5-difluoro-4-(2-hydrox -2-eet-hyl propyl oxy) phenyl]-3
4- di hydro- 2H benzo[ 1, 4] oxazi ne- 8- car boxam de; Fir st
Step Production of (S)-4-(5-picoline-2- yI) 3-h

I Dl T R s 1 o
eée@ngl gpbbngag- Mh)ssélt}zéaf ﬁyﬁskﬁéh@ gﬂa@xdf% N

2 benzo 4] oxazl ne- 8- car boxyl'1 ¢ aci
OQbéiﬁﬁdh HBokh8e Seyenthy Bl ep, of |
di ssol vedyl n N, N S?ngtshl;}?? o?ﬁgmaggéaz. %né JCh\é!aﬁllXture was
3$51E)récﬂu@tOréoﬂﬁyﬂéﬁﬁiéﬂﬁtht@efo£3605'TE)Ju%rJd The reaction
1- et hyl - 3-(3-di net hyl am nopr opyl ) carbodiim de
hydiothdorvae ¢6830engyanedeanddedehnpbhicstiohear baldeen
the m xture was stirred overnight at room
teaper adid ecthpl ercanata, sandrehedobbdinmi78thyl acetate
h dr ogencar bonate sol ution were added to the reaction

YT offante thed ekthaztedtwahedt hgtlinvechlieridhe

acetate |layer was washed with a saturated sodi um

c%?lg‘ﬂ’%b%“so? R ot Lo | @0 byRRL¥ARG P ON3IARGHES| awifate and
sul fate %d th conce at ed. The resi due was

pUTT TR 5 I Hohyed Hak sl dgtanygel

bt the 1 tI d
RIS P s o3 4§ ofnd 1 E4E QBREREn G {54 e
363 365(m1|—|) 405408(m1|—|) 4.39-4.41 (m
1H), 4.60

[Example 1-9]

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

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

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

First Step

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

(3,5-difluoro-4-hydroxyphenyl)-3,4-dihydro-2H~

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

(S)-4-{5-picoline-2-yl)-3-hydroxymethyl-3, 4-dihydro-
2H-benzo[1l,4]oxazine-8-carboxylic acid (900 mg} obtained
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 1—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



(d, J =9.74 Hz, 1H), 5.15 (br s, 1H), 6.89 (dd, J =
7.88, 7.88 Hz, 1H), 7.10 (dd, J = 7.65, 1.62 Hz, 1H)
7.21 (d, J = 8.35 Hz, 1H), 7.34 (dd, J = 8.12, 1.62
Hz, 1H), 7.46- 7.49 (m 2H- 7056 (dd, J = 8.35, 1.86
Hz, 1%0, 8.17 (dd, J = 1.16, 1.16 Hz, 1H), 9.91 (br
10.23 (s, 1H). Second Step Producti on of

S,

‘@%r”' B IE 2 D PO o, pregien

dwmpo@%mngﬁé& 8l ;g&ﬁs ﬁleﬁrgeﬁgp %8 jage. The
met

4- (5-picoline-2-y ydr oxy
C%ﬁﬁyprébét$MQrP%y@Peﬁy§)w§sﬂe§'@Ygﬁoazghturated sodium

benzo[ 1, 4] oxazi ne- 8- car boxam de (459 ng) obtained In

tdielo pr@eesh Nge Séep Aebedi 560 VeEh{/8rous magnesium sulfate
N, N-di net hyl formam de (4.5 nlL). Potassi um carbonate

(5D thyn anshetiiyta tdd omTace trad s (8 Gva i )pwel £ adlded

and the m xture was stirred at 60C for 3 hours. The
relakt ¢ rosbl el om iwegr aplay t (héxasd: behywbeacansee=ant) to
et hyl acetate. The ethyl acetate Iayer was washed
R sEteurtatels seirenredl 675@eng) 71 sol ution, dried
over anhydrous ma neS|un1squate and then

cl Zrt 815 r esiduel fasShluri 31 64~ by46i (Mcallybl 3. 63-
ﬁﬂ-ré%m i 0,92,11@ SIS ﬁ%mow Piboie T p14 - 60
il X 3% 346??Z(m}% Zszzrﬁ% ]nﬁ”?)' 45’%»‘?94?‘1@ =788,
e 80%2"2 1}8/)5,') (784103 ddag9Jl(2m(7t 1(%‘@ fsé;% {g 18) = ?1(d,
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-2-yl}-3-hydroxymethyl-N-

[3,5-difluoro-4-({ethoxycarbonylmethyloxy)phenyl]-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-
benzo{l, 4]Joxazine-8-carboxamide (459 mg) obtained in the
preceding step was dissolved in N,N-dimethylformamide
(4.5 mL). Potassium 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



1H), 6.89 (dd, J = 7.83, 7.83 Hz, 1H), 7.08 (dd, J =
7.50, 1.32 Hz, 1H), 7.20 (d, J = 8.60 Hz, 1H), 7.33
(dd, J = 8.16, 1.32 Hz, 1H), 7.52-7.56 (m 3H), 8.16
(d, J = 2.43 Hz, 1H), 10.397(s,- 1H). Third Step
Production of (S)-4-(5-picoline-2-yl)-3-hydrox

met hyl - N- [ 3, 5-di fl uor o- 4- (2- hydr oxy- 2- net hyl pr opyl ox

dSWo r?l—l-cgelnez%[cflv%ﬁ SN Fe2E AP Bk ahesutfate and then

| |
d%rf%%rg%azdé(%gt kgﬁfczﬁrég)&r?%] nex%wy%ﬂheny % %315'L41Cc? r%/edlr
Qh ez bh ] xazd e Seiedt boxawd de—£ 3§f> f)obtain the

obtained Tn"~ the preceding step was di ssolved In

tett e ysbniatran (Bid mgt), and nethyl lithium (0.98 M
tetrahydrofuran solution) (3.7 nL) was added dropw se

W 400 MHA,r iDMsOHiRr 1.6t ool J ng ande tien ) yred2 4 ors,
1.5 hours. The reaction solution was poured to 5%

GiHlrid &3 .2c3-88 s utn,oritEnd 3 esA+acted(mv tTHet hy104-4.08 (m,
acetate. The ethyl acetate |ayer was washed with a
sldtlur et -dcb st WnThl 618 d&z sctia oh, 381144%% tverlH), 4.59
anhydr ous magnesi um sul f at e and then -

cGhcehtT el He rddidue Tasi purdi) ed5b3yzsi¢4 gé geb- 51 Hz,
e @%oﬂﬁéaﬁe )5 et 1 :%loﬁé’ pditiict | o 50,
s Lifin dove. & 1 ot | “%@rwo YN g, T -

W11 .
?}é hydio-Fi4 b Hrgz'0[ 1A oz ndve-Erboxan ditr 7 = 2-43
Hz, 1H), 10.39 (s, 1H).

Third Step

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

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

dihydro-2H-benzoll,4]loxazine-8-carboxamide;

'(S)—4—(5—picoline—2—yl)—3-hydroxymethyl—N~[3,5—
difluoro-4- {ethoxycarbonylmethyloxy)phenyl]-3, 4-dihydro-
2H-benzo[1l, 4]oxazine~8-carboxamide (310 mg) obtained in
the preceding step was dissolved in tetrahydrofuran (3.1
mL), and methyllithium (0.98 M tetrahydrofuran solution)
(3.7 mL) was added dropwise with stirring under ice-
cooling and then stirred for 1.5 hours. The reaction
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



First Step Production of (S)-4-(5-picoline-2-
)-3-hydrox ethyl-N [3,5-difluoro-4-(1-ethoxycarbon
| -1- nethyl)ethyl oxyphenyl] -3, 4-di hydro-2H benzo[ 1
4] oxazi ne- 8-carboxam de; - 72
(S)-4-(5-picoline-2-yl)-3- hydroxyrrethyl N- (3, 5-

di fl uor o-4- hydroxyphenyl) 3, 4-di hydro 2H

PR A R L G S
Al d t m onat 240
R S ﬁbr%an%e ey L S U P s

Vﬁrtqeq%ﬁg% )xture was stirred at 80C for 1

hour eact| on sol ution was partitioned between
water and ethyl acetate. The ethyl acetate |ayer was
washed with a saturated sodi um chloride sol ution,
dra:eghpaveri -amyydrous  magnesi um sul fate and t hen
concentrated. The residue was purified by silica gel
Ghrcehattograplly (hexenes-giiudlineel-aperd3 -0 ydeo ophat iyl -N-
the title conpound (740 ng). - 73 (400 MHz, DMSO d6)
U325 AL f1nor oF 40X 157, - dilds t Hy P {tsydr e t 1y Rk ¢ sohenyl] -
3H), 3.44-3.46 (m 1H), 3.63-3.66 (m 1H), 4.06-4.09
(3m4—ﬂanhyd¢orﬁ?( penyod 17, 4lijo#dpz i 1rpa) 8 ~ da dgexhmilde { m
1H) 4.60 (d, J = 10.20 Hz, 1H), 5.15 (t, J = 5.57 Hz,
dd, J = 7.88, 7.88 Hz, 1H), 7.09 (dd, J =
.42 1.39 H) 7'22(d1’i‘] 8.81 Hz, 1H), 7.35

%31% df%ﬁngonﬁ.l é%%oxyééfbogyl 1-

methyl)ethyloxyphenyl]-3,4-dihydro-2H-benzo[1l, 4]oxazine—

8—-carboxamide;

(S)—4—(5—picoline-2—yl)f3—hydroxymethyl—N-(3,5—
difluoro-4-hydroxyphenyl) -3, 4-dihydro-2H-
benzo[l,4]Joxazine-8-carboxamide (780 mg) obtained in the
First Step of Example 1-9 was dissolved in
dimethylsulfoxide (7.8 mL). Potassium carbonate (240 mg)
and ethyl 2-bromo-2-methylpropionate (0.279% mL} were
added and the mixture was stirred at B80°C for 1 hour.

The reaction solution 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:éthyl

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



Second Step Production of
(S)-4-(5-picoline-2-yl)-3-hydroxynet hyl -

[ 3, 5-difluoro-4-(1-carboxy-I-nethyl)

et hyl oxyphenyl ] - 3, 4- 73

di hydr o- 2H benzo[ 1, 4]oxa2|ne 8- carboxan1de

(5) 4- (5-picoline-2-yl)-3-hydroxynethyl -N-[ 3, 5-

onyl - 1- et hy|. ) et hyl oxyphen I]-
éé[g%ﬂgﬂ'r o’&%—fﬁgﬁ: chaig] 6¥azqnfe iér%%xaﬂ}ﬂbe %75% Sy
th cedj ng, ste was., dj d,in
g%%ano f% n@% e3“§§ g]%ﬁw ﬁrg§?ﬂe ségu? % (B 35t
dded, d ture s ptirre vey nigh
H})Q%@ﬁ1 ?eﬁ%er%lu?eJhﬁﬁnl%ed%tlgﬁ s%l%%io%Habsﬁp%g éd41
tan5%nci t4igoacd d sal uip o5y apg, exfiy ackedswith 5 — .57 Hz,
tetrahyd?ofuran The tetrahydrofuran Tayer was washeéd
if)h, a S&f ufd edy sorigum chl g ige, sohytiengodrhed gvery 42,
anhydrous magnesi um sul fate and then concentrated to
abt®0 rHa helH)i t 2. 2Zompound= (H361 R, (400 ME5 (dd, T =
DMSO-d6) 1.45 (s, 6H), 2.25 (s, 3H), 3.45 (dd, J =
B 97, 952 Hzz, 1H)),, 31.683-31 6 (m, i H)), 4806748 087 (m, 1H),
%4 38-4.41 (m 1H) 4.59 (d, J = 10.20 Hz, 1H),
6 'ltml(Pde J =7.88, 7.88 Hz, 1H), 709(dd J =
7. 65, 62 Hz, 1H), 7 21 (d, J = 8.81 Hz, 1H), 7.35
Sﬁfonﬁstﬁeplz 1.62 Hz, 1H) 7.53-7.56 (m 3H), 8.17
J =1.16, 0.58 Hz 10. 45 S, Fﬁdrlz 94 (br

éijiﬁﬁ__iﬁLﬁ&igﬁg %ﬁ@ﬁrnﬁq ing- f)-3— oxymethyl-N-
= .oo ~ ;

]dihydro—ZH—benzo[1,4]oxazine~8—carboxamide;

(S)-4-(5-picoline-2-yl)-3-hydroxymethyl-N-[3,5-
difluoro-4-{l-ethoxycarbonyl-l-methyl)ethyloxyphenyl]-
3,4-dihydro-2H~benzo[1l, 4] oxazine-8-carboxamide (740 mg)
obtained in the preceding step was dissolved in ethanol
(7.4 mL), 4 N sodium hydroxide sclution {0.38 mlL) was
added, and the mixture was stirred overnight at room
temperature. The reaction solution was poured to 5%
citric acid solution and extracted with tetrahydrofuran.
The tetrahydrofuran layer was washed with a saturated
sodium chloride soluticn, dried over anhydrous magnesium
sulfate and then concentrated to obtain the title
compound (586 mg) . |
(400 MHz, DMSO-d6) 1.45 (s, 6H), 2.25 (s, 3H), 3.45 (dd,
J = 9.97, 9.97 Hz, 1B), 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



3, 4-di hydr o- 2H benzo[ 1, 4] oxazi ne- 8- car boxam de;
Triethylam ne (0.191 i), ethyl chlorocarbonate
(0.131 nlL) and then a suspension of
(S)-4-(5-picoline-2- - 74 -
yl ) -3-hydroxynet hyl - N-[ 3, 5-di f| uoro- 4- (1- car boxy-1 -
met hyl ) et hyl oxyphenyl ] - 3, 4- di hydr o- 2H benzo[ 1, 4] oxazi n
etdd; carboxamg dm(@@%ﬂg)u@bt af n@d kAqthg pr @csél N9 ¢2 Hz,
step in tetrahydrofuran (5. vvere added t
tety alydrof wany (3 8 ndd mlhllstl rmg waderg = 8 12, 1.62
ice-cooling and the m xture was stirred at room
tienperiat ure. 3o+7 15howmi, 3Jme, reatti odd, sol 4tioneywas. 58 Hz,
cool ed on ice and sodi um borohydride (43 ng) and
met)hand}. 4%. & m)Hwerk? atdletlor The téacti on sol ution
was poured to 10% ammoni um chl ori de sol ution and

i ith ethyl acetate. The ethyl acetate |ayer
was washed with a saturated sodium chl oride solution,
FHAEP AN ffhy e o h%mwlﬂcnalﬂmlb"%n@w:h@wmethyl ~N-

- fied b S|I|Ca el
S purl—le oY 1o V;A-n_l]—

[ ruct ures

- : L%% 1-1 to
76 |
Tttt 5, B g
Q'Yﬁ@s@tﬁ)mﬂa 3ad shéa b Siostds ?s 34—4?511;5‘1c$i\52ne—2—

yl)-3-hydroxymethyl-N-[3, 5-difluoro-4-(l-carboxy-1-

methyl)ethyloxyphenyl] -3, 4-dihydro-2H-benzo{1l, 4]oxazine~
8-carboxamide (586 mg) obtained in the preceding step in
tetrahydrofuran (5.9 mlL) were added to tetrahydrofuran (3
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 methanol (5.9 mL) were added. The reaction solution
was poured to 10% ammonium chloride 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
concentrated. The residue was purified by silica gel
chromatography (hexane:ethyl acetate=2:1) to obtain the

title compound (136 mg).
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.62-3.53(m 1H), 4.044.06(m 1H), 4.39

1H). 4.59 CH, (d, J = 10.37 Hz, 1H).

0 HZ, 1H), 6.89 (dd J=7.94. O'CH, 7.94

.06(dd. J = T39,1.2%s5Hz, | H), 7.20(d.

Hz, OHF 0 CH3 I H), 733(dd 4=8.27.1. 43 Hz,

7.51-7.57 (m 3H), 8.16(d, 243HzIH) 10. 40
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‘ﬂ)%(amn%@ ’1% %m@qgg]g 3§(3m12a)0( fu:fg‘];{l 19 67 %;B%Le 1 and

Tgl(ed,ngloonz 1H) 5.15 ,.~0 0 | / (1J
IH.6.9D (dd, J = 7.88, 3.94 Hz, 1H), 7.11 (dd. J—
HF OCHs 7.65.1.62Hz.IN), 7.22 (d, J= 8.35 Hz,
7.35 (dd. J =8.35,1.39 Hz, 1H), 7.54-7.57 (m
8.17 (d. J = 2.32 Hz, 1 H). 10.41 (s. 1H). H3C
MHz, DMBO-06)1.30 (t, J = 6.96 Hz, 3H). 2.25 (s,
3.443.46 NN\ | \ F (m 1H), 3.62-3.64 (m IH),
= 6.96 Hz, 3H), 4.39-4.41 (m 1-3 1H),
= 10.20 Hz, IH). 5.15 (1 J = 5.57 Hz, IN),
d, J =00 7.88, 7.88 Hz,1H).7.09 (dd. J=
62 Hz. 1H). 7.21 (d, J = 8.81 OH F OCH3 Hz,
5 (dd. J =8.35.1.39 H. 1H). 7.53-7.58 (m 3H),

wo~—q
QITLrZ

“E

l

=&

L5332
SO

()Mo Ny N = e)

P

7 d
d. J 0 =2.32 Hz, 1IN), 10.41 (s, 1H), 14 C\ I \
0 Mz, DMBO-d6) 0.99 Is. 9H), 2.24 (s, 3H), 3.44
S
4

NN }noop

o

= 15.0, 5.3 NN\ H- 1H), 3.60-3.68 (m 1H),
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8-
~

2H), 4.07 (dd, J = 10.9, 26 Hz, 1H), 4.40 (s,
60 (d. J =9.7 Hz, 1 H), 5.14 (t. J = 5.6 HZ

4 HO,~0 0 N O /CH3 6.83fi.Wm2H).7.13(dd, 4=
.1.5Hz, 1H), 7.2D (d. J=8.6Hz, CH3 1H). 7.32 (dd.
8.2.1.5 H. 1H), 7.55 (dd. J = 9.0, 2.6 Hz, 1H),
.02 CH3 (dd,J=8.9,2.7Hz. 1H), 8.16(0, J= 2.6 Hz, 1H),
8.48 (d. J= 21 Hz, IH). 10.15 (s, 1 H. HC/ j:::::jy
(400 MHz, DMBO-06) 1.52 Is, OH), 224 (s. 3H), 3.44
(dl, J=14.8, 5.2
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\' I NHz,1H),3.60-3.66(mIN).4.06 (dd. J =11 . 0.
2.7 H. 211), 4. 40 ((t . J= 7.3H1H),4.60
(d,J=9.7 Hz, 1H), 5.14 (f,J=5.6 , 1H, 6.71 (d, 1-5
NNI \ 1CH .HJ=8 8HzIN- 688(1,4=7.B Hz, 1H), 7.12
(tlq J=7.7, 1,6 Hz, 1H), OO0/ X3
7.20(d,J=8.3Hz.IH).7.32(dd, J= 8.1, 1.6HZ, 1H). 7.55
( ég: OCH3 8.8,2,1HZ,IN).7.99(dd, 4= 8.8, 2.8 H
1H2P8e 160, J=2,3Hz, 1H), 8.44(d, J= 2.3 Hz, 1H),
10.13 (S 1H). F3C (400 NHzZ, DNBQU6) 2. 24(s, 3H), 3,44
tedntlie [ J=9. 9, 6. ekl shrlidhure3. 60- NMR
3-66{miH) 4. 07(t1d J=10.9 2 8 Hz 1H) 4 40(1, J]=6.8
Hz, MQN 4.60(0,J=10. OH; I kh?H. 4.97 (g, J= 9.1
HZ, BH), ﬁ?[ 4 A1) J505.8 He ﬁ06 é“é’;’3s:(i”’ﬁﬁ*ﬂmiﬁ'ig32?;5?’%::&:;.:’; o
]_H), 5. 89(T, .y = , (d)J =10.37@iz, L J 1H), 669 (dh.3-7.94,
o 1H) T8, J 7 1 )7 ) {d, J = 838 Hz,
= f P A y zy 1 =
(8dt6| —|z:] | How 7.33(dd Jp=8.c.}2, 1CH% %Z‘“’"I%‘@%g“? AR dSs e
| H) 7. 55(dd 4=8 8 2 g (do,_ J=819 2 7
Hz, . F 8.56 (d, ‘]_52 § "
HZ. 40(() %3—%’ WS@‘HGT%N J%’é 252 39,
('d2 Hy, 4. (m, 1fL.t.61 (d 2onh1H)_515
3.45 n,H) ,765315%% ézgéﬁ §394 tz;’l”:%;mg
4. 01 2H), 4_Pb74) 'nﬁiaum 33’“’]‘.70" .18232‘21}141041(5 1H).
[ A (1 A 7 4 HH ] l—l\ 1
iz T C - R _J
4. 60( 1 egF3510. .9Hz,1H), 5.13 )
6. 81} m d, J = ‘2?",559 g:g *’m 12;51 ’F&fsiﬁ‘ifﬁ,ffiff
7-20| (d, 7,32 (dd&v TBB(H T’Dgtzdd Q(‘ISZHZ };)1 2192(881_
J=8. 1 1. HZF , 7. 55( 2 8o, ‘j%'Hl%d? Jﬁil?leﬂ:)sﬁHSwOZWésdrchH)aﬂ(da
= o 1H) F 8.16 (d. I 8. 48
\(]ul ? ? TS Hi’l H)J.u 14 ( S 1 |/ 77 H) [ TFabi-e
2] N c O-66) 2. 26 (S (40 DS )u s, 9H), 224(s.r$)344(du 150, 5.3
1l_|), &ﬁZl l_|) 0-3.6 i)45 Zzl(5|2H)4 (dd_J—ﬂJQZBHz
55 b 59(+d o éféé.‘é,‘;%i?n_’;'&,f‘?‘?fa‘?diJ‘1772‘,‘1Ts”,’ii‘lz,‘,‘#za?fIZ"QS’;.z,

1R), 7.32{dd, J =8.2, 1.5 Hz, 1H), 7.55 {dd, J = 9.0, 2.6 Hz, 1H}, 8.02
(dd, J = B9, 2.7 Hz, 1H), B.16 (d. J = 2.6 Hz, TH), 8.48 {d, J= 2.1 Hz,
1H), 10.15 {s, TH).

{400 MHz, DMSO-d6) 1,52 (5, 9H), 2.24 {s, 3H), 3.44 (dt, J = 14.8, 5.2
Hz, 1H), 3.60-3.66 {m, iH), 4.06 (dd, J = 11.0, 2.7 Hz, 1H), 440 {t, J =
7.3 Hz, 1H), 4.60 {d, J = 9.7 Hz, 1H), 5.14 (L, J = 5.6 Hz, i), 5.71 (d,

3= 8,8 He, 1H), 6.88 {t, J = 7.8 Hz, 1H), 7.12 (dd, J = 7.7, 1.6 Hz, 1H),

2 |7.20(d. J=8.3 Hz, 1H), 7.32{dd, J = 8.1, 1.6 Hz, 1H), 7.55 (dd, J =
CH:A 8.8, 2.1 Hz, 1H), 7.98 (dd, J = 8.8, 2,8 Hz, 1H), B.16 {d, J = 23 Hz,

1H), 844 (d, J = 2.3 Hz, TH), 10.13 {s, 1H).

2 N
HO. k/O Q = F
S N O/*F

{400 MHz, DMS0-dE) 2.24 (s, 3H), 3.44 {ld, } = 9.5, 6.0 Hz, 1H), 3.60-]
3,66 (m, 1H), 4.07 (dd, J = 10.9, 2.8 Hz, 1H), 4.40 {t, J = 6.8 Hz, 1H),
4.60 (d, J=10.0 Hz, tH), 4.97 (q, J = 9.1 Hz, 2H), 5.14 {, J = 5.6 Hz,
1H), 6.89 {t, 3 = 7.9 Hz, tH), 7.01 {d, ) = B.B Hz, 1H), 7.13 (dd, J =
7.5, 1.5 Hz, 1H), 7.20 {d, J = 8.5 Hz, 1H), 7.33 (dd, = B.2, 1.5 Hz,
1H), 7.55 [dd, J = 8.8, 2.1 He, 1H), 812 (dd, J = 8.9, 2.7 Hz, 1H), 8.16
{d, J =23 Hz, 1H), 8.56 (d, J = 2.3 Hz, 1H}, 10.28 (s, 1H).

1-7

L
R N N | R
HO\‘..-I\/O o} s ,\/I:HJ

{400 MHz, DM50-d6) 0.97 {d, J = 6.7 Hz, $H), 1.97-2.07 (m, 1H), 2.24
{s, 3H), 3.45 (dll, J = 15.0, 5.2 Hz, 1H), 3.60-3.66 {m, 1H), 4.87 (d, J =
6.7 Hz, 2H), 4,07 (dd, J = 10.8, 2.4 Hz, 1H), 4.40 {{, J = 7.4 Hz, 1H),
4.60 (dd, J = 10.9, 0.9 Hz, 1H), 5.13 [t, 3 = 5.6 Hz, 1H), 6.81-6.90 {m,
2H), 7.13(dd, J=T.5, 1.5 Hz, 1K), 7.20 {d. J = 8,3 Hz, 1H), 7.32 (dd,
J = 8.1, 1.6 Hz, 1H), 7.55(dd, J = 8.6, 2.1 Hz, 1H), 6.02 (dd, J = 8.5,
2.7 Hz, 14}, 8,16 (d, J = 2.3 Hz, tH), B.48 {d, J = 2.3 Hz, 1H), 10.14
(s, 1H).




N N 10.90. 2.55 1 10.20 HZ, 1H),4.17 (q, (9. J W Hz,
2H), 5.140.J=5.57 5.57 N, 1H), -S HO OO/ ~ 'F
6.90(dd. J=7.88.7.88Hz, 1H). 7.10 (dd, J = 7.42, 1.39
Hz, 1H), 7.21 Ofy~_ F (d_. 338.35 Hz.lH), 7.35 (dd,
J— 8 35. 1.39 Hz. 1H), 7.56-7.61 (m F F 3H). 8.17

= 1.16 Hz, 1H), 10.47 (s. 1H). H,C (400 Mz,
3\/5%-& 1.22 (s, 6H), 2.25 (s, 3H). 3.40-3.48 (m 1H),

N F 3.61-3.66(m 1H), 3. 80(s, 2H), 4. 07(dd, J =

10. 90. 2. 55 Hz 1H) 1-9 4.394.40 (m 1H), 4.584.61

(m |46 = 5.57 Hz, 1), 6.90 (dd, J =
7. 86, @il 08, (40, 3 = [uBudo 3% At P s
o o 81 He gL a0 e
1_ -

%agj ﬁ HOH:?)L\/10 39( 41;;15'% 1:4: Bsﬁ:')ﬁasw%'z 1H)795-221;:n(t:21
! 2,11

DVBG.) 122 (..6H), 725 3 (m 3513 N 11 .59 ( ),

407 {d d, 3 )10 UUL:):)LL\II] CCeHS—H 4 59(d—d—3
Zlg. %@ng 93 (t, J = gmmlmsﬁs& ' (2@(5 QI%Z;J:-LZ}I) 3):0-343?]’:11:)-0.
P, [1H) , o5, 8 cddoﬂ@i ol Lo h o i s
= 7065, 1707 o 11y Y20 p KRS oy e
(dd. 812 162 Hzf 1H), 7.53-7.56 (m 3H), 8.17

(o, c— 737 10. 43 (s TH) . Test Exanpl e The

assay r | Va |on of VR' Inhl pJoLrJzQ»Qo‘ag}Izz(gn?zzs(s 3H), 3.46-2.48 {m, 3H),
congdoun ~ @ nt i leame @ J B8 B9 a3 ehe-4.40 (m.

TH), 4.59 { J w 0Hz.1.H)493(t,J 6,03 Hz, 1H), 5.94 L. J =
bdaf qw. TEl’dQ ,d‘é\/dh é aj) fd < 48815 L T, Qs @13 = 765, 1.62

Hz, 1H), 7.21 [0, d = 8.81 Hz, 1H), 7.35 {dd, J = B.12, .62 Hz, 1H),
7.53-7.56 {m, 3H), 8.17 (4, 4 = 2.32 Hz, TH), 10.43 (s, 1H).

Test Example

The assay for evaluation of VR1 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%'entxy in cells caused by proton,
one of the VRl agonists (Test Example [1]), a metabolic
stability test in liver 89 (Test Example [2]), an in-
vitro membrane permeability test (Test Example [3]) and a
stability test in Japanese Pharmacopoeia 1 solution (Test
Example [4]}, uéing the compound of the present invention
and compounds of Comparative Examples shown in Table 3

below. The compounds of Comparative Examples were



inhibitory effect on Ca24 entry in cells caused by
proton, one of the VRl agonists (Test Exanple [1]), a
netabolic stability test in liver S9 (Test Exanple
[2]), an in- vitro nmenbrane_pggneability test (Test
Exanple [3]) and a stability test in Japanese
Pharnacopoeia 1 solution (Test Exanple [4]), using

the. co und of the present invention and conpounds
of 3 ngaa‘?%%“@%ﬂpggstgﬁoﬁﬁepﬁr?éBPé‘ 3ethePoestiabed by

c rati ve Exanples were - 78 obtained
aggg?%?%gos/ogﬁgggreparation nmet hod descri bed by

PCT/ JP2005/ 013446. - 79 - [Table 3] Conparative

Chem cal Structure Conparative Exanpl e Exanpl e

Chem cal Structure HO/ IN/ Ho N2 N\ OOO I/ "kF
c 1,10 0l/ F OFF FOHOHd \N/ M I \ I/ NI N
\ 3Gol/ 400~ ~ FCO FF FF
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ted by measuring Ca 2+ uptake in cells.

HO 99LNpa \ \ No F COHHO/ IN\ NNN\ N\ 7
p:~O0 F 8001/ F HFOHFFNI N\ F~O\Nj, \
\'Cl 9001/ F10O0 o\/oO—|FFO—IF FF NN\ N
\FI\/C\IN\IN\F11~0§)9/1 HO.'" \ O/ \/C~
CO—|OH, HNC ~CFi ~ 13 He \ \ N HNC CH HO, O
O/ OCH - 80 Test Exanple [1]. i nhibition of Ca 2+
eIIs; An inhibitory effect on VRL activity

Rat
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hereinafter), 115 mMMNaC, 5 mM KC1, 1 mM WgCl2 and 14
nmMM D-glucose) to nake a cell density of 1x106
cells/m.. A fluorescent dye, Fura 2-AM sol ution
(Dojindo Corporate, Cat. No0.8(B43-05401) was added to
- the suspension to nake a 5 M concentration thereof.
Further, Pluronic F-127 (Wako Pure Chem cal

I ndustries, Ltd., Cat. No. P6866) was added to nake a
0. 1% content thereof. Then, the suspension was

I neatbat et e 37lpfﬂ*ih§191f'l(5‘n dhecg® s+ LS cells;
_____T*Tr__ﬂ___gﬁﬁﬁ_TWD_TTﬁFS“Vrfﬁ_Qﬁ_WWVWES_bUffET

Harvested and wa

The celd SnMEneE teuspedREGEtaga WHI0 dmkey & £alds dapsiddted
of 5x105 cells/nL. A 500-L portion of the suspension

wag méaden vg tte’d aprekteiMSeVEBL.CAL, INC., Cat. No.
SSR3121), to which 10 L of 20 nM MES buffer

cont aiRditng125ManM0GE012 wesl lad dethhilyy iworeporiate Rangdy VR1
into the cells. At the sanme tine, 5 L of a test
dEFO R RRIIAR] o (4G M iRy bubfen 002 WNPH 06 18, nvwipg. 20
DVSO) was al so added to provide a final concentration

tHeredtofRal IpRf TS U MPRIL ). (referrag t &9 nas } Nie$ y,
L of O wa |t rovi de a
g’b%&o 5oy i’;fl"’s‘i%i%w%% Cn rrgbﬁslﬁ@%sp%rf\“/ﬁv%%c%%tm% 14 mM

8l 1,ul CAF-110; _J 1Q -
?ﬁ"éﬁ%{o@%: 5 o A o ‘%ﬁm‘é‘%@’l%f e

gf%%%ﬁo&%:@u%penm on o se ZPD&%I@?S (gé%g elgl‘ﬁte’

add ViNy, ofg3hs4@st Lok was eéﬁ'% 85 %0 make a

di fference between the m ni num of fluorescence

Iﬂ;@msﬁ%e;ﬁeﬁ&%r@mﬁoﬁﬂ RN 376 g ST BYm
iwgig Pgie Chemical Industries, Ltd., Cat. No. P6866) 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
5%x10° cells/mL. A 500-pL 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 solution (in a range

of 100 uM to 10 nM in DMSO) was also added to provide a
final concentration thereof in a range-of 1 uM to 0.1 nM.
Alternatively, 5 plL of DMSO was added as control to

provide a final concentration of 1% DMSO. The suspension

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



stinmulation. The value of |1C50 was derived from
percentage of inhibition by the test conpound conpared
with the control. Test Exanple [2] netabolic stability
test in liver S9; Human |iLvegr S9 (final

concentration: 2 ng protein/nL) was suspended in 100
mM pot assi um phosphate buffer (at pH 7.4, which
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Remai ning rati o(% =(anmount of test conpound after 60
mengtegs-agfe iaft ubdtikon/iamounyt wie tesst commponmtl ororpared
m nute of incubation) x100 Test Exanple [3] in-vitro
ey die panieabil ity test; 10 mM DVBO sol ution of the
test conmpound was diluted wth Hanks buffer (pH 6.5)
to 25 Mto nmake a test conpound solution. 300 L of

'é?“Eéﬁﬁgfg 52 ng%algflc stability test in liver S$9;

Human liver 89 (final concentration: Z mg
protein/mL) was suspended in 100 mMrpotassium phosphate
buffer (at pH 7.4, which contained B-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 dissolved in DMSC. The mixture
was incubated at 37°C for 0 and 60 minutes and then
supplemented with acetcnitrile containing formic acid
{final concentration 0.1%). The test compound
(uncharged) in a supernatant after centrifugation was
measured using high-performance liguid
chromatographf/mass spectrometry (LC/MS). A remaining
ratio (%) was calculated from the obtained measurement

value according to the following equation:



(pH 6.5)) and 1 nL of Basolateral buffer (4.5 % BSA-
cont ai ni ng Hanks buffer (pH 7.4)) were added to the
api cal side (mucosal side) and the basol ateral side
(serosal side), respectivelygoof Caco2 cells (cells
cultured for 6 days after seeding) seeded onto a plate
for permeability test (BIOCOAT HTS Caco2 Assay system

BD BlOSClences) and preincubated at 37C
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solgteral buffer were added to the

api cal side and the basol ateral side, respectively,
and i ncubated at 37C for 2 hours wth stirring at 60
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(serosal side), respectively, of Caco? cells (cells
cultured for 6 days after seeding) seeded onto a plate
for permeability test (BIOCOAT HTS CacoZ Assay system: BD
Biosciences), and preincubated at 37°C for 20 minutes,
followed by measurement of a transepithelial electrical
resistance wvalue. - Fach buffer on the apical side and
basolateral side was removed by aspiration. Then, 300 pL
of the test compound solution and 1 mL of Basolateral
buffer were added to the apical side and the basolateral
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 acetonitrile and
centrifuged. The test compound (uncharged) in the

supernatant was measured using high-performance liquid



menbrane, and Co is the initial concentration of the
test conpound on the apical side.) Test Exanple [4]
stability test in Japanese Pharnmacopoeia 1 solution;
The test conpound was dissalvged in a m xed solution
of CH3CN and Japanese Pharmacopoeia 1 solution (vol une
ratio 3:7) and adjusted in a vial for HPLCdto a
concentration, of, 0.05 MM The test conpoun S
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sodium chloride and "further adjusted’to L wth

distil]ed ter. The results of the inhibitory effect

on Ca %\A?q.rg/qerp-geﬂ%x}(j%)s{ (Bempl e [1]), the

metabolic stability test - 84 in liver S9 (Test

Exanpl evi{e2igirantk tie time @nieum trenbrene toet neahbdihy

test (Test Exanple [3]) are shown in Tables 4 to 6
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menbrane perneablity Conparatlve Chem cal Structure
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(égﬁbééﬂg,ﬁﬁﬂﬁﬁﬁfﬁs @ﬁ; 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 CH3CN and Japanese Pharmacopoeia 1 solution (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 1L 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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permeablllty test (Test Example [3]) are shown in Tables

4 to 6 below.
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Di scussi on about test result of inhibitory effect on
Ca 2+ entry in cells (Test Exanple [1]); The val ues of
| C50 of the conmpounds of Exanples 1-1 to 1-10
included in the conpound of the present invention

in T . v v D
r@é”’@n@@z”&h gei§an&e9tlﬁxﬁ&§lg Q§§ nM O 54 nM and
val ue of 1C50

of thase tenueommourds M@SthZéoﬁ%uHégtb@utﬁawlégel 1
conpounds of Exanples 1-1, 1-2 8

viad Uesl ®findhoded Th O2de &b&ﬁﬁhn@-@ﬂ9t§@dprgsgﬁg,1nventlon
respectively, and had an excellent inhibitory effect

orepfsactedilty.the general formula [1] were, as shown in

Tables 4 to 6, 0.024 nM, 0.038 nM, 0.24 nM, 0.019 nM,
0.66 nM, 0.15 nM, 0.14 nM, 0.038 nM, 0.54 nM and 0.69 nM,
respectively, and the average value of ICgy of these ten
compounds was 0.25 nM.

Particularly the compounds of Examples 1—1, 1-2, 1-4
and 1-8 had values of ICsg of 0.024, 0.038, 0.019 and
0.038, respectively, and had an excellent inhibitory
effect on VR1 activity.

On the other hand, the values of ICg; of 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 ICsg
of 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 of
the compounds of Comparative Exampies in terms of the

average values of ICy.



On the other hand, the values of 1C50 of the
conpounds of Conparative Exanples 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-nkp 06.12 nM 0.04 nM 0. 36
nM 0.03 nM and 0.12 nM respectively, and the
average value of 1Cso of these thirteen conpounds of
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the co u

adtl Wiukinabawe 249 | MRSt RoseAfe Ltj}q conpounds  of
Conparative EXanpl€s in terms of the —average val ues
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Stability test in human Iiver 89§(Test “Exarpl e [2]b§‘POunds
Thé Repmplesveér1S8or @raiONiing Ialddos noft Hh e GHRANSF the
of Exanples 1-1 to 1-10 included in the conpound of

t REESpREsenvenhient repreepnesented thy tgeeegenerfrmula [1]
formula [1] were, as shown in Tables 4 to 6, 90.8%
65°36y 89. 8YpWn39n7Yabdes2d, t91 68%P056.34%659B35%59. 6%,

7% S%ang 92,2% . respectively, and the average human
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74% Particul arly the conpounds of Exanples 1-1, 1-6,
1’-{}§%peﬁ%li? B haddob of"ggi"@ﬂ@r hppagi AilNgrr 80 semagaing
exhibjt r l'y high remaining_ratios, i.e.,
r%ﬁ%?ﬁagfyt]ﬁlgg g%@t éB%P%%HQFaBPFi ?gﬁi‘n liver S9.

Ther efmy.&, ; 4 qg{g)oyﬂ@ﬁ ' seful as. drug

r emar kabl y exce y_ent i N %‘%M(Jti%ecggc FEPReTE L 196, 1-8
oxhglat+ve HEY abet | M ANGhOAVEhB®hing ratios 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 to 6, 86.3%, 90.1%, 89.4%,
92.5%, 64.9%, 77.3%, 55.1%, 62.9%, 65.9%, B82.3%, 66.7%,
54.5% and 91.3%, respectively, and the average remaining

ratio of these thirteen compounds of Comparative Examples

was 75%.

[3] Discussion about result of in-vitro membrane

permeability test (Test Example [3]);




sustainability of the effect. On the other hand, the
human liver S9 remaining ratio of the conpounds of
Conparative Exanples 1 to 13 were, as shown in Tabl es
4 to 6, 86.3% 90.1% 89.4% 982-5% 64.9% 77.3%
55.1% 62.9% 65.9% 82.3% 66.7% 54.5% and 91. 3%
respectively, and the average remaining ratio of
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3765334008, 30.94x10-G, 38L.3BA0L0; 637 503360 F)- 67aRdx10-¢,

39. 22x10- 6 respectively, in terms of the Papp val ues
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t hese ten conpounds was 30. 35x10-6. Particularly the

cofpBtines ©he Bappl ealues {emisg0.) hadnd the average Papp

10x10 6 cm sec. L or nore nmenbrane perneability and .
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dc e Gimeineg $nil2 to 1-10

propertaie
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Therefore, these compounds have exceedingly excellent
properties 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 other 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°, 24.2x10°%, 25.6x10°%, 5.3x107S,
7.9x107°, 21.1x107°, 18.2x107%, 43.1x107%, 19.4x107%, 6.7x10"
®, 40.3x107%, 10.4x107° and 28.6x107S, 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.



conmpounds. of Conparative Exanples 1 to 13 were, as
shown in Tables 4 to 6, 27.1xl0-6, 24.2x10-6,
25.6x10-6, 5.3x10-6, 7.9x10-6, 21.1x10-6, 18.2x10-6,
43.1x10-6, 19.4x10-6, 6.7x10-96,-40.3x10-6, 10.4x10-6
and 28.6x10-6, respectively, and the average Papp
value (cnisec.) of these thirteen conmpounds of

”Pﬂmaﬁlossg&ea@' lsbwt%eautgas% B TR 1 hgsm of he

aver agen Rapp yadniesicy Odst[ 4 EéﬁgﬂéééoﬂhéPﬁ§Eo£8éH£t1

of stability test in Japanese har macopoel a
seblut 06n( TeRE E&ﬁﬁph@n%4khtlb@ blre thkaRblbbyingsb £l n

Japanese Phar nmacopoei a sol ution, the remaining
rBrenples 1heé andpmaadsnonudEmamnleﬁelcamgedna 8f the

i ncluded in the conpound of the present Invention
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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 stable in gastric
Juice.

[5] Summary;

(1) Regarding value of ICsqy;

According to the document (J Pharmacol Exp Ther.
2003 Jul; 306 (1): 377-86), it is known that BCTC, which
is known as a substance inhibiting VR1 activity, has its
inhibitory activity (value of ICsy) of several nM.
Moreover, we have also confirmed in our tests that the

value of ICsy of BCTC is several nM.



juice. [5] Summary; (1) Regarding val ue of |C50;
According to the docunent (J Pharmacol Exp Ther. 2003
Jul; 306 (1): 377-86), it is known that BCTC, which
is known as a substance inhi ®2ti-ng VRL activity, has
its inhibitory activity (value of 1C50) of several

nM Moreover, we have also confirmed in our tests that
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and/or Papp values less than 10x107° corresponding to
membrane permeability or had inferior stability in
gastric juice.

(2) Regarding metabolic stability in human liver S9;

Metabolic 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 ratios and
exhibited remarkably high remaining ratios, i.e.,
remarkably high metabolic stability in liver S$9.

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 wvalues 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 6.7x10°% and was not satisfiable



1-6, 1-8 and 1-10 had 90% or hi gher remaining ratios
and exhibited remarkably high remaining ratios, i.e.,
remar kably high netabolic stability in liver S9. On
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On the other 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. Moreover,
the compound of Comparative Example 11 had a human liver
S9 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 fluorine atom in the

phenyl group whereas the latter has two fluorine atoms.



isfiable in light of inhibitory activity. Moreover,
fﬁé compound of Conparative Exanple 11 had a human ;
liver S9 remmining ratio of 66.7% serving as an index
of metabolic stability and wa8not necessarily
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whilgk shabatwe tf kuer irdematQns and one
2,2,2-trifluoroethoxy group as substituents for a

pheny|W@@@upbéscdmpéem@@tofrgﬂhﬁﬁﬁaﬁibérﬁxgﬂpiggt7tggd 9
and the compound of Example 1-8 are compared, the
compound of Example 1-8 which has two fluorine atoms and
one 2,2,2—trifluoroethoxy group as substituents for a
phenyl group is different from the others in that the
compound of Comparative Example 7 has only one
trifluoromethyl 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 to 1.7 times those of the compounds of
Comparative Examples 7 and 9 and in its value of ICs,
which is about 3 to 11 times those of the compounds of
Comparative Examples 7 and 9.

When the compound of 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
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remar kably excellent in effectiveness
| AicBiudeds ibutthal sougidunddeapsfddn @y Was,d gmrkably

excellent in that
formula [1] not only are useful as drugs remarkably
excellent in effectiveness as VRl 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 VR1
activity inhibitors 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 ca

have high absorbability.

INDUSTRIAL APPLICARILITY



they can resist oxidative netabolismand have the
sustainability of the effect as well as in that they
can have high absorbability. Therefore, these
conpounds not only are usefut ¥ -drugs remarkably
excellent in effectiveness as VRL activity inhibitors
but al so are expected to be practically used as drugs
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3, h-ENR%&H&&E%MKb&u|amdc@M@ﬁ@ﬂdr@flthﬁspé€§§8E1ve in the
invention effectively inhibits vanilloid receptor

sUitiddrel ttremmentctandfor prelvémetef o5® diséSses such as

effective in the nedical treatnment and/ or prevention
ofPHi'be S S A s ChpedthiC gt pradunr ot loid: coh N,

neyro a%hl paln rheumatoid arthritis pain,

neurarg & hédr Bt PQﬁﬂxﬂﬁﬂﬁﬁ%ﬁQﬂaJn@ﬁwwwmﬁtmymrﬂ

p herpetlc .pai n,, postherpetic neural gia,
eSS ey Bl R, aal%rﬁ: pw Gt ihRE Rl i pain,

C RERM R fI Lory | nterstltl al
cystltﬁgiegééi?%aunatlc n dpetRetic neuralgia,
n@@@@@@b&gtlQ%ubgq%geggg%%lv aq]searﬁi cerebra

apopl exy, ischeémic synptom rherve dtyeri-c

sknnedissordan, ¢ '@fkigna Qs )
allergic rhinitrs, apopPex%Fqﬁﬁﬁgﬁgﬁie%a%mﬁgla’ diabetic

syrdropethast hearoabgeneeat@hat BYGkh%e PWIIRRALY apoplexy
di sease, dermatitis, nucositis, ’
ischemic Symptom, nerve injury, neurogenic skin disorder,
inflammatory disease, pruritus, allerqgic rhinitis,
apoplexy, 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.



stomach and duodenal ul cer, inflammuatory bowel

di sease, bl adder hypersensitivity, overactive bl adder
type frequent urination, and overactive bl adder type
urinary incontinence. 97 - CLAIMS 1. A

3, 4-di hydr obenzoxazi ne conpound represented by the
foll owi ng general formula [-1]9%r- a pharnmaceutically
acceptable salt thereof: H30 ~ NR, NNHO 0 2 III
R [wherein Xis (1) a nitrogen atomor (2) CR3; R
is (1) a hydrogen atomor dH7p; hal ogen atom R2 is a
G -6 al koxy group which may be substituted with the
same o 3iffensirdbdrzdxSahisd idaplens el ot e it by the
the followi ng group: (1) a halogen atomand (2) a
hyftls Dk 1198 agerie gl Rrmsla hB] agena atimrndexeyeEal Rl
is a halogen atomwhen X is CR3) ]

acceptable salt thereof:

HO™\

[wherein X is

(1) a nitrogen 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 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)].



- 98 2. The 3, 4-di hydrobenzoxazi ne conmpound accordi ng
to claiml selected fromthe follow ng group or a
pharmaceutically acceptable salt thereof: 1)
(S)-4-(5-picolin-2-yl)-3-hydroxynethyl -N-(4-tert-

but oxy- 3, 5-di f | uor ophenyl ) - 3, 4-di hydro- 2H benzo[ 1, 4]
oxazi ne- 8- car boxam de, 2) - 98 -
(S)-4-(5-picolin-2-yl)-3-hydroxymet hyl - N- (3, 5-

di f 1 uor o- 4-i sopropoxyphenyl ) - 3, 4-di hydr o- 2H

(97 47" b iSRS SRl eetiong pgograing o
(“Jﬂd¥M“l'%@ﬁkﬁﬁ%¥Ph§QM{§§ﬁ§‘%dﬂﬂﬁ#ﬂﬂﬁ’%ﬁbu&ﬁ%&okﬂ,4]

oxazi ne- 8- car boxami de,

( itGQai1N-~2-ad & yeretdnd rddA:2- (2, 2-

di met hyl propyl oxy) pyri di n-5-yl]-3, 4-di hydro-2H
bdnzo§ L+ 4} (oxprtoeiB-2aybpxarhdérokymethyl -N- (4-tert-
(3)-4-(5-picolin-2-yl)-3-hydroxynethyl -N-(2-tert-

but oypyxy €8 N55dyf ) uSrdpdehytly 03 28-8ehydfd; 2foxazi ne-
8- car boxam de, 6)

(S) -Bense pl cdl dna2iney83caydesampidehyl - N-[ 2- (2, 2, 2-
trifIuoroethylpxylpyridin-5-y|]-3,4-dih dr o- 2H
b&nz 6F 1747 bx2@ i ¢l Bitar bbkadt Bedroyymethyl-N-(3, 5-

| SOt BRYBYP b 82 Yo SV o Ry i as SFp L hyao-2i-
(5 Bt b B ey T 3Ty Ry MiE Iyl - N[ 3, 5-

3) (8)}-4-({5-picolin-2-yl)-3-~hydroxymethyl-N- (3,5~
diflucro-4-ethoxyphenyl) -3, 4-dihydro-2H-
benzo[l,4]oxazine-8-carboxamide,

4) (S)-4-(5-picolin-2-yl)-3-hydroxymethyl-N-[2-(2,2-
dimethylpropyloxy)pyridin-5-y1]-3,4-dihydro-2H-
benzo[l,4]loxazine-8-carboxamide,

5) (8)-4-(5-picolin-2-yl}-3-hydroxymethyl~-N-{2-tert-

butoxypyridin-5-yl) -3, 4-dihydro-2H-benzo[1l, 4] oxazine~

8-carboxamide,
6) (S)-4-(5-picelin-2-yl)-3-hydroxymethyl-N-[2-(2,2,2-
trifluoroethyloxy)pyridin-5-yl]}-3, 4-dihydro-2H-
benzo[l, 4]oxazine-8-carboxamide,
7) (S}-4-(5-picolin-2-yl)-3-hydroxymethyl-N-(2-
isobutoxypyridin-5-yl)-3,4-dihydro-2H-

benzo[l,4}oxazine-8-carboxamide,



di fl uoro-4-(2,2,2-trifluoroethoxy)phenyl]-3, 4-

di hydr o- 2H benzo[ 1, 4] oxazi ne- 8- car boxam de, 9)
(S)-4-(5-picolin-2-yl)-3-hydroxymet hyl - N-[ 3, 5-

di fl uoro- 4- (2- hydr oxy- 2- met hyl pr opyl oxy) phenyl | - 3, 4-

di hydr o- 2H benzo[ 1, 4] oxazi ne- 8- car boxam de, and 10)
(S)-4-(5-picolin-2-yl)-3-hydegxynmet hyl - N-[ 3, 5-

di fl 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. The

> SaDA pheDrongelne SomOUnd.eEEaLdLRLe. 16,
pharﬁ?ffg&%ﬁgh'zyfﬁCﬁgig?k%gﬁﬁb%th?ﬁ%?ﬁﬁen#@?LB h-H N

3, 4- QhH¥QEQDQHZBéﬁ£bP§ @?HEQHEQeaQCQEQbBQa&QdeC|a'”12

represented by the [OMAng formula or a
rmr r(rgpexzu-l saﬂai&oﬂﬁe@tymeasayarbka?fn@eﬁ 1EBCBI, 5N |
YHO,,,,," LOO ~F F - 100 5. The

3,4 dlﬁydbﬁbemzOxaﬁyﬂEOQQHBGMGdhgmpﬁbﬁymgxprhenyl] 3,4-
dihydro-2H-benzo[l,4]oxazine-8-carboxamide, and
10) (S)-4-({5-picolin-2-yl)-3-hydroxymethyl-N-{[3,5-
difluoro~-4-(1,1-dimethyl-2-hydroxyethyloxy)phenyl]-

3,4-dihydro-2H-benzo[1l,4]oxazine~8-carboxamide.

3. The 3,4-dihydrobenzoxazine compound according to
claim 2 represented by the following formula or a

pharmaceutically acceptable salt thereof.

HC\Q

4. The 3,4-dihydrobenzoxazine compound according to
claim 2 represented by the following formula or a

pharmaceutically acceptable salt thereof.

HC._~
T .
YT T L
HO O - F



claim2 represented by the following fornula or a

phar maceutically acceptable salt thereof. H3 CH NN
\' 1l HO "~OONOCH3 CH3 6. The

3, 4-di hydr obenzoxazi ne conpound according to claim2
represented by the followng fornula or a

phar maceutical ly acceptable sgdt—_thereof. H3C H N
NI NVF HB,.~-O01I / OF FF 7. The
3,4-dihydrobenzoxazine compound according to claim?2

N N or
rfprﬁig 57 42t Ve eBenanratiatt ConBPRBR” 2pserAiRg te
Ijor%presente@i)| Efslrl:l'eo]]:‘0181ow'A:‘LrPghafrormuelli‘at Iocrala

conpOS|t|on comprising Ya
pharmaceutically acceptable salt thereof.

HC_~
o N
o L
HO ..--l\/o o) P CH
e N o/\(
CH,

6. The 3,4-dihydrobenzoxazine compound according to
claim 2 represented by the following formula or a

pharmaceutically acceptable salt thereof,

\‘“\

7. The 3,4-dihydrobenzoxazine compound according to
claim 2 represented by the following formula or a

pharmaceutically acceptable salt thereof.

| H
‘\N N N F
H,C_cH,
HO "\ _-O O >&
‘ O OH
F



di hydr obenzoxazi ne conpound or a pharmaceutically
acceptabl e salt thereof according to any of clains 1
to 7 and a pharmaceutically acceptable carrier. 9. A
pharmaceuti cal conposition conprising a 3, 4-
di hydr obenzoxazi ne conpound or a pharmaceutically
acceptable salt thereof accorging to any of clains 1
to 7 and a pharmaceutically acceptable carrier for
treating and/or preventing a di sease sel ected from
aln neur%pathlc paln

R eunds Sg EraR e R R Ao gioe
hch'L %% rfroxdP g{ a'c[b?ﬂpe!ucﬂ tozp%{ harnea}cfeqtlcally

poSt Herpeti ¢ neural gia, & post har pett &

Chy Qi HOSI RENREt eI %&&dlrﬁg%&%@{f ﬁ’%lpﬁn% 1 to

cancer paln, Inflamatory paln, terst

cystdrdd & ﬂ%&%@a@lﬂﬁlﬁ@i%@abl@ Bl G r

neur opat hy, neur odegenerati ve sease, cerebra
apopl exy, ischem c synptom nerve injury, neurogenic
skin disorder, inflammatory disease, pruritus,
&l er @i phelrimaicteiug,i cadp aplgxsitidn teahlperilsdwel a 3, 4-
syndrone, asthma, chronic obstructive pul nonary
didsidaskr obdezretaziing, aurpesind nr & tpdreactacnd: ideddenal

ul cer, inflanmmatory bowel disease, bl adder

hpssierdrsilie wiatlyr, thes@ednandndmioko @y aff icladms 1 to
i ncontinence. 102 10. A pharnaceutlcal conposition

f dr e st i%ra\@&/e&tlc,ﬁléwmﬁq@ I CHFFHies fpm treating
3,.4-di h drobenzoxa2|ne oun r a pharnaceutlcally
OB D P SYRPE e ot S63 qﬁf diPTb PN ACuLe

t%alnen%h%o%h%rw%%%Ht5%@£5£athlc 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, neurcdegenerative 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, inflammatory bowel disease,
bladder hypersensitivity, frequent urination, and

urinary incontinence.



acceptable carrier. 11. The pharmaceuti cal conposition
according to claim 10 wherein the pain is acute pain,
chronic pain, neuropathic pain, rheumatoid arthritis
pai n, neural gia, neuropathy, hyperal gesia, mgraine,
joint pain, acute postherpetic neuralgia,

post herpetic neural gia, chroppg -postherpetic
neur al gi a, postoperative pain, cancer pain,
inflammatory pain, interstitial cystitis,

tt ti l.gi a, di abetic neuropathy or
Copl ae R WA M O

il.lai.d t bt 1 act j vi.t .
LA LRI e SR Ao e Tl agmazine

p i cal £ I oo '
DPIRAE 7l RIBRSRR AR fet il T T S Sttt

c i : : & ; jpack i_si -
P o car df i & A P ety
8 dxblk aNE MyLtiteen i nstructions concerning said

phar maceutical conposition stating that said

conposition can be used or - 103 should be used for
treating and/or preventing a disease selected from

plai n, Theupbapaiameuthired copaiasitireusapatdidicigpaian,claim 10
rheumatoid arthritis pain, neural gia, neuropathy,
hyernsdigedibe paiigr dinecytsl maipai hramite papiost

herpetic neural gi a, postherpetic neuralgia, chronic
pHSIHERFEiE Pedmal giheunpdstichardthnid ignina irpamsiralygia,
pain, inflanmmatory pain, interstitial cystitis,
p6§¥p¥§@ﬁﬁm,0hyperalgeSla, migraine, joiInt pain, acute

postherpetic neuralgia, postherpetic neuralgia, chronic
postherpetic neuralgia, postoperative pain, cancer pain,
inflammatory pain, interstitial cystitis, posttraumatic
neuralgia, diabetic neuropathy or neurodegenerative

disease.

12. An inhibitor of vanilloid receptor subtype 1 (VR1)
activity comprising a 3,4-dihydrobenzoxazine compound or
a pharmaceutically acceptable salt thereof according to
any of claims 1 to 7 and a pharmaceutically acceptable

carrier.

13. A commercial package comprising a pharmaceutical
composition according to any of claims 8 to 11 and
written instructions concerning said pharmaceutical

composition stating that said composition can be used or



neur al gi a, di abetic neuropathy, neurodegenerative

di sease, cerebral apoplexy, ischem c synptom nerve

i njury, neurogenic skin disorder, inflamatory

di sease, pruritus, allergic rhinitis, apoplexy,
irritable bowel syndrone, asthma, chronic obstructive
pul nronary di sease, dermat+tig3 Aucositis, stomach and
duodenal ulcer, inflamatory bowel disease, bl adder
hypersensitivity, frequent urination and urinary

| COUIRNCS s A e APS O accgggrgeg\?;%s%fq S 4isease

npound naceu i ca

t@éf@ét@cfcﬂc?ﬁ;{%plﬁath@f £l2 By o4 0. .49 the

preparation o maceuts cal’ conposr tion accordlng

U Oy &b BB th f OTpa it LAH A AGH @F 2 PEIEVENE A Neh Fh J1 568581 g1 a,

sel ect ed fron1pa|n acute pain, chronic paln,

N ORI 16y Pl ybe FATRIEBL D] dni @FdIWd 1 i Fo 3 bain, acute

neural gi a, neuropathy, hyperalge5|a m graine, joint

paast dedvmetpastindierqiefis, s th@hPetiPasdi@iPgid C chronic
neur al gi a, chronic postherpetic neuralgia,

paisifergia hiee peuralepincerp@aioperadf 1 wemed oty qmEiaer -pain,
104 interstitial cystitis, posttraumati c neural gi a,

di igbietamena trar ayeitthy , 1 e pidiylene re $ vt idi sqase traumatic
cerebral apoplexy, ischemc synptom nerve injury,
Rl id s I ik teist d@uronaﬁhhmquﬂ@%@@%tlve
pruritus, aIIerglc rhinitis, apoplexy, |rr|table bowel

SIS SR e o MR bbA TRV il yerve

dlsease dernatltl ositis St 0| an uoden
TR IO el o s "H@dadrg?qco Hfease,
hmﬁeﬂqu%,t 'a\illte\é‘gfcr %Li%rh_ttlus[,l ”apt ?n irritable bowel

syndrome, asthma, chronic obstructive pulmonary disease,
dermatitis, mucositis, stomach and duodenal ulcer,
inflammatory bowel disease, bladder hypersensitivity,

frequent urination, and urinary incontinence.

14, Use of a 3,4-dihydrobenzoxazine compound or a
pharmaceutically acceptable salt thereof according to
any of claims 1 to 7 for the preparation of a
pharmaceutical composition according to claim 9 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,



urinary incontinence. 15. Use of a

3, 4- di hydr obenzoxazi ne conpound or a pharmaceutically
acceptable salt thereof according to any of clains 1
to 7 for the preparation of a pharmaceutica
conposition for treating and/or preventing pain
according to claim10 or 11.136.-The use of a

3, 4- di hydr obenzoxazi ne conpound or a pharnaceutically
acceptabl e salt thereof according to claim15 wherein

the pain.s acute i.n, chranic pai,n, neurapathic,. .
péq#eqﬁkéﬁﬁélﬂqy gﬁ%qig?%g%ﬁﬁdﬁﬂﬁﬁ%ﬂQﬁﬁﬁéigla' diabetic
neyr t hyper.al gesi i.grai he,  |.0oint ' cute
po;%]'}o%go pagct}ﬁlyd ﬁgedlrrgﬂ“ge. e,n%pros J%éer pe ’?ecésnée’ur% %kpar,af apoplexy,

CIQH s P o?\f,t irPeﬂFé”ﬁlpﬂi%, ROSTORGL A L V& PRI B sorder,
cancer paln,” "I nfllammatory painm, interstitia

CYi$if ftdntna tRASY (iAW, C pBUralgl &1 1dARPR ithinitis

neur opat hy or neurodegenerative disease. - 105 17.

drape oY, | Sirtd RPN Byrifrdhedhars@eeyt idadonic
conposition conprising a 3, 4-di hydr obenzoxazi ne

capaunct ice puylimrmcediiscalde, atoepitallies, saldcositis,

t hereof according to any of clains 1 to 7 and a

p Isaromeacdu teincia [duy deced p tdldes: , ¢ dmrdl lemne ttdr yolhewerl nbirsease,
agents selected from the group which consists of an
artliaddeny d vagasensdrt 1 v ddpressadt urimation, and
anticonvul sant, an antiarrhythmc, a | ocal

afEsiifaty dNCARtAREHIFetic, an N-nethyl - D-aspartate
receptor antagoni st, an adrenal cortical steroid, a
nerve bl ock, a nonsteroidal antiinflammatory

%%ﬁlg %gcbf a 3,4-dihydrobenzoxazine compound or a
pharmaceutically acceptable salt thereof according to
any of claims 1 to 7 for the preparation of a
pharmaceutical composition for treating and/or

preventing pain according to claim 10 or 11.

16. The use of a 3,4-dihydrobenzoxazine compound or a
pharmaceutically acceptable salt thereof according to
claim 15 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 neurodegenerative

disease.



a narcotic, an antagoni st anal gesic, an a2-adrenaline
receptor agonist, a nedicine for external application,
a cal cium channel antagoni st, a potassi um channe
opener, and an antipyretic agent. 18. Use of a

3, 4-di hydr obenzoxazi ne conpound or a pharmaceutically
acceptable salt thereof aceorebng to any of clains 1
to 7 for the preparation of a drug according to claim
17.

17. A drug comprising a combination c¢f a pharmaceutical
composition comprising a 3,4-dihydrobenzoxazine compound
or a pharmacéutically acceptable salt thereof according
to any of claims 1 to 7 and a pharmaceutically
acceptable 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 steroid, a
nerve block, a nonsteroidal antiinflammatory analgesic,
a narcotic, an antagonist analgesic, an opz-adrenaline
receptor agonist, a medicine for external application, a
calcium channel antagonist, a potassium channel opener,

and an antipyretic agent.

18. Use of a 3,4-dihydrobenzoxazine compound or a
pharmaceutically acceptable salt thereof according to
any of claims 1 to 7 for the preparation of a drug

according to claim 17.



