1 DESCRI PTION TI TLE OF THE | NVENTI ON: AM NO ACI D DERI VATI VE

S5TECHNI CAL FI ELD [0001] The present invention relates to an am no
acid derivative and salt and hydrate thgreof that are
pharmaceutically acceptable, and a pharmaceuti cal agent containing

t he conpound as an active ingredient. 10BACKGROUND ART [ 0002] At
present, non-steroidal anti-inflammatory drugs (NSAIDs), non-

narcoti c anal gesics, narcotic anal pESCEBIPTAONthe |ike are used

agai nst general "pains," so that therapeutic nethods therefor have
begun to be established. However, there are hardly any anal gesics
that can satisfy the 15neuropathic pains under the current situation.
[ 0003] " Pai ns" argTLAIOE VTBEABRSVENTION: MBS CHD) SBEREVATIVE

noci ceptive pain (so-called general "pain") caused by a strong
stimulus (nociceptive stinulus) that would result in damages to body
ti ssues, and neuropathic pain (neurogenic pain), which is a disease
pai n §esul ti ng EOMARCAT, FIEI® 20mal function of the central or

peri pheral nerve. This neuropathic pain causes, in addition to a
spont aneou§0@@i]n, a The'mtodntShedntias reladeyeral grficcadid derivamvar snd Higt
pai n threshol ds agai nst the nociceptive stinmulus and a severe pain
(al I odyni a) causgrbhpdrateathidof thiti aie phiinsaceutiedllysesipiableleesl not

i nduce the pain. Once the norbid state is conpleted, it 25turns
chroni cal | y whepledpynatcineticul agentecdmsaiiitgythe mongoiuatliag.an &2:tive Godediena
result of intensive studies on the conpounds that show effects on
various pains, the present inventors have found that the am no acid
derivative of the present invention has excellent anal gesic actions
to nid only a nBACEGROENIAI ARDdel ani mal but al so a neuropathic
pai n nodel 5aninmal. As am no acid derivatives, N-cinnanoyl-tryptophan
as an interf@8d2pt e ot presompuoinstehadalngntainffammairy erggc(NSAIDS), non-
(Non- Pat ent Publication 1), N-cinnanoyl-L-tryptophan,

N- ci nnanoyl - D- tnarpbidphedgesios) nerStictdmigesiospnamdite- like/peapbdnghinat
suppress excitation of gigantic neural cells of East African |and
snai | ( Non- Pat egenefalbipaiomst’t snth2} thepapeiBicanethody thereforhave phgum tmiok
caf f eoyl -trypt ophan, which are isol ated substances from coffee beans
(Non- Pat ent Puldstabdishedv Blowd\eacthgteydre lhiardlptaaylzanlgesits that can satisfy the
N-acrylyl-L-1eucine, which are nononers of a copol yner (Non-Patent
Publi5cati on 4) mmeoplithic] paesiundavthe ensreainsituationof t he publicati ons do
not describe at all that these conpounds are useful as

15phar mace{@003d] ag&Ruinsdac mmyghty elaksifiad byralispssifodisedsas addnbriwaptive
Patent Publication 1 describes p-coumaroyl-L-tryptophan,

N- caf f eoyl - Lt r ypatim (dvacgllqel genemslr pain’l) cayseskh ne strong sstimllik@octeaptive
extracted froma plant; however, the publication does not describe

t hat these havetiamdugetiatwauld oyt inddntages td kedy tissueR) @R wRIopathic
PUBLI CATI ONS

pain (neurogenic pain), which is a disease pain resulting from an injury or
20 malfunction of the central or peripheral nerve . This neuropathic pain
causes, in addition to a spontaneous pain, a symptom such as a
hyperalgesia that lowers the pain thresholds against the nociceptive
stimulus and a severe pain (allodynia) caused by tactile stimulation that
usually does not induce the pain. Once the morbid state is completed, it’

25 turns chronically whereby the outcome is very intractable.
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PATENT PUBLI CATI ON(S) [0005] Patent Publication 1: International

Publ i cati on WO 2008/ 009655 25NON- PATENT PUBLI CATIONS 3

[ 0006] Non- Patent Publication 1: "Bi onedhcal Problens," 58, 9-38
(1999) Non-Patent Publication 2: "Conparative Bi ochem stry and

Physi ol ogy, " 75, 329-335 (1983) Non- Pat ent Publication 3:
"Bi osci ence, Biotechnology and Biochem stry," 559(10), 1887-1890

(1995) Nonifgdgnt PulskiaGaiilosf Hhitenshaiktiaies 8h tROLyADOuRE MAE oW erserr
Chenmistry Edition," 10, 3569-3576 (1972) SUMVARY OF THE | NVENTI ON

10PROBLEMS TO By $5MME &, ThiEptdWENAY ok OREE] fdunabhfche amiddiacid

present invention is to provide an am no acid derivative which is

useful as a phaderaegiveiotahe pReait iBYERiASha& exeaHEResialzesANDNE @ HokL VE
THE PROBLEMS 15[ 0008]As a result of intensive studies on conmpounds

showi ng ef f ect soigai msticeptive Pdin MaideBaniirty® bt glse AtndufvRathiorpaim auriel
found that an ami no acid derivative represented by the follow ng

strucg ural formadimal.l As ahdiso avidedardlitient, Madhgessy-tagsitophar s &n
pat hol ogi cal nodel animal for nociceptive pains and a pat hol ogi cal

nmodel ani mal f ointdigisdénabha copgionad haoighat arthall@pdehaiorn@ich-Patent
derivative is useful as a pharmaceutical agent such as an anal gesic.

The present i nveubilicafiohd$, Negfingias fleLiteghtopieine DY cinnfadcGT-B) -y pldhan,
| NVENTI ON [ 0009] The am no acid derivative of the present invention is

a novel 25conpaiedNthrahlosbeinsaasgleirypniphanddiqyeappreasexatation ofgliganticy
a nodel 4 animal for nociceptive palins but also a nodel aninmal for
neur opat hi ¢ paimralssells dEashAfdcamiand shail dNonhRatentePubdicagoy 2jgef ul

as a drug for treating various pain diseases. S5MODES FOR CARRYI NG QUT
THE 10NVENTI ON coumaroyl-L-tryptophan and caffeoyl-tryptophan, which are isolated
substances from coffee beans (Non-Patent Publication 3), N-acrylyl-L-
tryptophan and N-acrylyl-L-leucine, which are monomers of a copolymer
(Non-Patent Publication 4) are disclosed; however, any one of the
publications do not describe at all that these compounds are useful as
15 pharmaceutical agent, and especially as analgesics. In addition, Patent
Publication 1 describes p-coumaroyl-L-tryptophan, N-caffeoyl-L-
tryptophan, p-coumaroyl-L-tyrosine, or the like that is extracted from a
plant; however, the publication does not describe that these have analgesic
actions, and the like.
20
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[ 0010] The present invention relates to a novel am no acid derivative,
and salt and hydrate thereof that are pharmaceutically acceptable,
wherein the amno acid derivative is represented by the foll ow ng
general formula (l1): 10wherein Rl stands for an indole of which
N-position may be substituted with fornyl, benzyl, or alkyl having 1
to 6 carbon atons, a phenyl substituted with hydroxy or al koxy having

1to 4 car m t o N AP ALKY PubiR4i g 1 ?B)ioﬁzeaﬁaag%aw% 36 .88 (Ryo9)°

substitute h car boxy, am no, guani di no, carbanoy

al kyl sul f anyl *ﬁxﬁ-ﬁﬁf%ﬁ%ﬂc&%&) N <@t Brra e Bio%ﬁbm%rr@faﬁd%ﬁb ’

for a hydrogen, an a avi ng to car bon atons, a cyano;

stands for a h OgRY | kyl having 1 to 4 carbon atons; Ri
stands for a hy t’ogen?@%g‘g{f:ﬁyl having 1 to 4 carbon atons, or a

phenyl whi ch wﬂﬁ.@awﬁ@%bheh%w _t“pli&s@?en%, Bm&%@%rggtmgfocﬁ?ﬁzw

from 20hydr oxy, hal ogen, cyano, trifluoronethyl, phenoxy, alky

havi l1to6 PO 18KRO! koxy having 1 to 4 carbon atons; 5
R5 s?gnds for ?ﬁy%‘oxé?g@%ﬁ@g%ﬁ 0, or R2 and R4 nay be bound to

forma benzof urggy, jp bfi o b of Polyhd SbeR: PoBimdm a
case where R2 iISG%Pﬁy }ggencan R4 ‘?g a pﬁlényr)%substitut ed%t’h

hydr oxy or chl gt ne; > bl ) hydr oxy 5and net hoxy,
or an unsubsti éﬁu}}tlée}%sgﬁeﬂ% ?ﬂplmsf?gﬁgsagf@glgmghubsti tuent other than an
unsubstituted indol e and hydroxyphenyl; or in a case where R2 is a
hydrogen and R4 is a phenyl substituted with methyl, Rl stands for a
substituent ot herMVIARE EFeTHE SHPSENIIORd W th hydroxy or an al koxy

having 1 to 4 carbon atons, or In a case where 1(2 is a hydrogen

and 34 is a phepybpIHEME 1 BE VEONVBDIrBYY THR ISNENTION a

substituent otHer than a carboxynmethyl; or in a case where R2 and R4

are hydroggwo st aRdshiEer ofithe pR&dent HRRNtiOh iefo HrdMiedn MasuPadiit ut ed
n u

al kyl and substitut'ed indole. [0011] Al so, the present invention
relates to a phprivRGEoL WiHeh iaRH] S€ Phatnateaticadngboesich BAMiabidri:.
as an active ingredient, at |east one nenber of an am no acid
derivative, and salt and hydrate thereof that are pharmaceutically
acceptabl e, wherein the anmino acid derivative is represented by the

fol I owi ng genergig A8 "POASODVE RHE PROBLEMS

15 [(0008] As a result of intensive studies on compounds showing effects
against various pains, the present inventors have found that an amino acid
derivative represented by the following structural formula (1) has an
excellent analgesic action in a pathological model animal for nociceptive
pains and a pathological model animal for neuropathic pains, so that the

20 amino acid derivative is useful as a pharmaceutical agent such as an

analgesic. The present invention has been perfected thereby.

EFFECTS OF THE INVENTION

[0009] The amino acid derivative of the present invention is a novel

25 compound that shows excellent analgesic action to not only a model



20wherein RI' stands for an indole of which N-position nay be
substituted with fornyl, benzyl, or alkyl having 1 to 6 carbon atons,
a phenyl substituted with hydroxy or alﬁoxy having 1 to 4 carbon
atons, an alkyl 6 having 1 to 6 carbon™atons which may be
substituted with carboxy, am no, guanidino, carbanoyl, or

al kyl sul fanyl havi ng 1 to 4 carbon atons, or a hydroxy, R2' stands
for a hydrogen,

tands Tor & nyABELAS ?“3%% i 188 5 8 o A 3,

stands for a hy an. n 4 bon ,at o

shonyl. wni ch e B¢ DudPiR A oBARG 18 vi SRLaEaflS R etlinoc oo
from hydr oxy, trifluoronmethyl, phenoxy, alkyl having
1 to 6 carbon a I?nggl% gﬁlﬁﬁgﬁ%g%efy having 1 to 4 carbon atons; 10R5'
stands for a hydroxy or an am no, or R2' and R4' may be bound to form
a benzofuran ring or a coumarin ring. [0012] The general formulas in

a case where Rzl\ﬂﬁf)gi @ﬁﬁ%&h@d O T % i‘ﬁﬁl@flélﬁ”g of 4

Counmdrin ring a applies to a

Formi as (190%o"(1 Rt SRRt iR ot HE0IRPRARbe ang,
atoms stands f o tlaaﬂ(f iR RoReREH, @hmacgﬁﬁ&ﬁly g&gpfa%?e %ﬂ%?fém the

group is prefera
butyl, an isob I
having 1 to 6 (L:gar%{LO&I g?’mr}pgiwél I%%?agéﬂjﬁg% f(%l?ﬁgr 5%8@3?@@ (D):
20group, and the al kyl group is preferably a nethyl, an ethyl, a
propyl, an isopropyl, a butyl, an isoh é a sec-butyl, a t-butyl, a
pentyl, an isopentyl, a Rgopergyl, -pentyl, a hexyl, an isohexyl

or the like. The al koxy [
| i near or branched al ko

%kox YyIlgroup is preferably a
met hoxy, an et hoxy, R oxy, Nin 2 [{sopPopyl oxy, a butyl oxy, or
the like. The hal ogen standg forkh fludrine, a chlorine, a bronine,
an iodine, or the |ike. |Rh0014]AnD t he conpounds of the present

i nvention, preferred 5conpounds are as foll ows.

VVAmronyI L- tryptophan [ Compound 1]

3{d2 2- F:’%g; ggﬁgﬁtgfgg{: Ky faiﬁ?%ﬁ%ﬂr @ﬂ&n@%#ﬁﬂ?@o %@%ﬁﬁa? Ibe substituted
W[ 3-(3-Fl
105\; B (4 Fl vor apfLoaet 9@%&%‘& SPLRAIEN o EREUR s, a phenyl

W [ 3- (3- Hydr ox
UL SRRy o R MO PR, n

W (3- Phenyl acr Wy 16 67c4 &P%ﬁmﬁ@ﬂféﬁ%ﬁfb@]substﬁuted with carboxy, amino,
W] 3-(2- Cyanopheny cryloyl trypt ophan 1 Conpound

guanidino, carbamoyl, or alkylsulfanyl having 1 to 4 carbon atoms, or a

15 hydroxy;
R, stands for a hydrogen, an alkyl having 1 to 4 carbon atoms, or a cyano;
R3 stands for a hydrogen or an alkyl having 1 to 4 carbon atoms;
R, stands for a hydrogen, an alkyl having 1 to 4 carbon atoms, or a phenyl
which may be substituted with one or two substituents selected from

20 hydroxy, halogen, cyano, trifluoromethyl, phenoxy, alkyl having 1 to 6

carbon atoms, and alkoxy having 1 to 4 carbon atoms;



115V\43'- (2-Trifluoronet hyl phenypacryl oyl kL-trypt ophan [ Conpound 10]
W[ 3- (2- Met hoxyphenypacryl oyl | - L-trypt ophan [ Conpound 11]
W [ 3- (2- Chl orophenypacryl oyl | -L-trypt opISan [ Conpound 12]

WL3- (2, o- Di fl uorophenypacryl oyl kL-trypt 6phan [ Conpound 13]
WL3- (2, 4- Di fl uorophenypacryl oyl | -L-tryptophan [ Conpound 14]
N'-[13-(2,5-Difluor ophenypacr yl oyl kL-t rypt ophan [ Conpound 15]
N'-{3

I

(
[3,5-Bis(tglf I | gyl | -L-tryptophan [ Conpound

] 11 S SRS RS RLD, pelf T

4-

SW P- Ph
11" (5. (4 Cyampraay 9" S bOAd 1 B Rt RATROAE g fgpumarin ring

N' - (Benzofuran r
[ 0015] N' - ( Counar i Jﬁaﬁiggg}fs%%%t? a‘{*??"y*%?%g% HF‘%&%gﬁ&-ﬂndR is a phenyl

Na- [ 2- Cyano- 3- I t PSRN
10N£1 P-Q(lz Fl uoﬁ%lg%’gﬁ%gg}y %}ﬁ%{ 0?36%%%n€ﬁg?ﬂmﬁgﬂﬁt%génpound Zﬁbxy

W P- (2- Fl uor ophgaty inefitd, 8Y hh ‘ugsﬁﬁsifﬁﬁtgﬂgﬁi@n CRIREMIM £+ substituent other

W ( 2- Cyano- 3- phenyl acryl’dy1) - L-t r ypt ophan brpound  25]
Nad3- (2- Hydr oxyﬂﬂﬁ%ﬁﬁﬁﬁuémﬁdmﬁdmdﬁdh r de} [Corrpound 26]
15/ 4" 43- ( 2- Fl uor ophenypacryl oy1] - 1- met hyl - ophan [ Conmpound 27]

W3- (4-Fl UOIOPHPE[‘M&&%G&H&QMBJ& 1RErOYeir dnd Mﬁ@ﬁﬁ&{ylk@ﬁﬁﬁw&d\nﬁﬁ]
1- Met hyl - N'- ( 3- phenyl acryl oyl) - L-"t rypt ophan [ Cofrpound 29]

Na- p- ( 2- CyanophgRyRACRY staidd fok-"RibRiitirehat bm&wh@?hh@mﬁasmqtmﬁh
Na-p-(2,6-Di fl uorophenypacryl oyl]-1-met hyl -L-tryptophan [ Conpound

2031] W 3- (2, 4hfarbky @ AR AEe0sBaRIMhS Y kb 4lcdfBdi Hloms; lor Y Pt ophan
[ Compound 32]

W[ 3td 2, 5- Di f 1 upr pehenyiacrylionli @IMRIM RéBNRabstiteMneitnd 33]
25Na- [ 3- ( 3- Cyanophenypacryl oyl]- - | -L tryp ophan [ Conmpound 34]

9 1- Met hyl - NN3- g Adidhe mrmﬁ@ﬁmmﬂsﬁﬁidﬁkoma@ﬁﬁmaﬂbb@m doB5]
Na- P- ( 4- QIanophenypacry oyl] - 1-met hyl -L-trypt ophan [ Conpoun 36]

Na- [ 2- Cyano- 3- (grd taserwidieRonase B} el Hydkogad, | standsrfvph @b&ituent other
5[ Conmpound 37] N-Acryl oyl-04-met hyl -L-tyrosine [ Conpound 38]

N13- (2- Hydr oxy pih@f n)dsastmed dkynaidun vhsubstiggédidof@nmpound 39]
N-[ 3- (2- Fl uor ophenypacryl oyl] - 04- rret hyl - L-tyrosi ne [ Conpound 40]
[0016] N-[ 3{0@tH uor opbeNhe FeéschoinklenBién Felaksl to la- pharBataRidaCag@fsnch as
15 an analgesic comprising, as an active ingredient, at least one member of an
amino acid derivative, and salt and hydrate thereof that are

pharmaceutically acceptable, wherein the amino acid derivative is

represented by the following general formula (I’):

?
? R1
R; O
3 ?
2 AN R. ()
R4)ﬁ)LH 5
Rs o
20 wherein R,’ stands for an indole of which N-position may be substituted

with formyl, benzyl, or alkyl having 1 to 6 carbon atoms, a phenyl

substituted with hydroxy or alkoxy having 1 to 4 carbon atoms, an alkyl



1041] N43-(4-Fl uorophenyl)acryl oyl] - 04- et hyl - L-tyr osi ne [ Conpound
42] N13-(3- Hydr oxyphenypacryl oyl] - 04- nmet hyl - L-tyrosi ne [ Conpound 43]
N43- (4- Hydr oxyphenyl ) acryl oy11- 04- net hyI6- L-tyrosi ne [ Conpound 44]
04- Met hyl - N- ( 3- phenyl acryl oyl) - L-tyrosi ne [ Conpound 45]

15N-[ 3- (2- Cyanophenyl ) acryl oyl] - 04- net hyl - L-tyrosi ne [ Conpound 46]
04- Met hyl - N43- (2-trifluoronet hyl phenyl)acryl oylR-tyrosi ne [ Conpound

)3 G RSP e B A g,
N-[3- (2, 6- Di , 5 el |
oML 5 2 TRt BN o g

51} N43-(2,5-Di B&mwphenypacryl oyl] - O4- net hyl - L-tyrosi ne [ Conpound
52 ’

N-- (343, 5-Bi s(tff sz [ .
[ Compound 53] 28R A A 1 oo story bE g cFno;
Co d 54 : 5 s Ar I I OSi

[ Compound 55] NP A A aager G A EON HBRRA, ROF YirBPh Sha o1 e
Conpound 56 < 104 i

[ Compound 57] NR Conie 1 AInAeRER AR TR, I'Q HrtaPRoRR ora pheny!
58] 5N43-(2-Fl U%?ahﬁag :b)e%‘ubﬂiﬁﬂéd%fithedﬂé' &%%%ﬁﬁﬁgt%%ilected from

N- P- ( 2- Fl uor ophenyeacr yl oyl kL-gl utam ¢ aci d [ Conpoun
[0017] 1\ 1" 43- (21 Fl4Q% 0 h,)Gany! @klordmetty) pienBxy! A&H] RAVIAL 1 t
[ Conpound 61] I\Pg-l?g?tl?{lg%ﬁh%ﬁyl3acryFoykaLl?’tF§/1§gsi g’e [gorrpc}u%d 826]

10Ir-[3-(2-Fl UOE&}BBE'&YCHﬁéZraSﬁHOM%X}thg*l! ot EMEbRGRIMAS; de [ Conpound
63] W] 3-(2-Fluorophenypacryl oyl]-1, -argi ni ne [ Conpound 64]

1\ 1" 48- ( 2- Fl uor pphamy®afer i 19Mrbs - of hi btk rl Conpound 65]
N43- ( 2- Fl uor ophenypacryl oylR-ser1 ne [ Conpound 66]

15N43- (2- Fl uor OREEJHCPRWMW%]I)'&&M%EM@ RibRAZOSRAP BB Dr&/doumarin ring.
I r-[3-(2-Fluorophenypacryloyl]-1-fornyl-L-tryptophan[ Conpound 68]

1-Ethyl-Ir l‘:fﬁﬁiﬁf f I uoriepharya)smyilR)h kleabé wWeRPR2ANE F0ROBBUNEN form a
1\ 1" 43- ( 2- Fl uorophenypacryl oyl] - 1-i - propyl - L-trypt ophan [ Conpound 70]

1- n- But yl - Nr - [ 3péréofhidaraRheny Baemutif Yirplark e ek 6P Aeind160 FR@MMelgw] The
201- Benzyl - W3- ( 2- f | uor ophenypacryl oylR-trypt ophan [ Conpound 72]

Na43- (2- Met hyl phiahy Rgslics! tBYd askof RpPaAdRgn [ Conpound 73]
Na43- ( 3- Met hyl phenypacryl oylR-trypt ophan [ Conpound 74]

Na- [ 85 (4- Msboydjphenyinake yhisstthenks of thegehebd TolkalmR §Bnthd’31) mentioned

N'-[3.-(4-n-Butyl phenyl)acryloyl]-1,-tryptophan [ Conpound 76]

251 1-13- (4-i - Pr giuwleptigyaiRaChadiay 1 tol cdrbyp hrphastab&orareingkaf 6k branched
alkyl group, and the alkyl group is preferably, a methyl, an ethyl, a propyl,
an isopropyl, a butyl, an isobutyl, a sec-butyl, a t-butyl, or the like. The
alkyl having 1 to 6 carbon atoms stands for a linear or branched alkyl

20 group, and the alkyl group is preferably, a methyl, an ethyl, a propyl, an
isopropyl, a butyl, an isobutyl, a sec-butyl, a z-butyl, a pentyl, an isopentyl,
a neopentyl, a z-pentyl, a hexyl, an isohexyl or the like. The alkoxy having
1 to 4 carbon atoms stands for a linear or branched alkoxy group, and the

alkoxy group is preferably a methoxy, an ethoxy, a propyloxy, an

25 isopropyloxy, a butyloxy, or the like. The halogen stands for a fluorine, a



11 Na- Crotonoyl -L-tryptophan [ Conpound 78]

Na- 3- Met hyl cr ot onoyl - L-trypt ophan [ Conpound 79]

W Ti gl oyl - L-tryptophan [ Conpound 80] Wtrans-2-Hexenoyl - L-tryptophan
[ Compound 81] 5Nr-(2-Methyl - 3- phenyl acryl oyl)-L-tryptophan [ Conpound
82] Anong t he above compounds 1 to 82, the conmpounds 1, 2, 4 to
11, 13, 14 and 38 were synt hesi zed as sodiumsalts, and the conpound
60 was synt hesi Exarrpl es descri bed

bel ow. [0018]A(§gﬁrelfr;lilaabl%lr% orﬁﬁ% Ilctzl:ibngpfhe conmpound of the
present 10i nvention will be given her i nbel ow. The conmpound of the -
present invention represggtegby t ove menti oned general formula
(1) can be produced accorgingjto t e rret hod (1) or (2) described

bel ow (the sanme applies e R f the present invention

represented by the gepe or Here, an exanple of a
met hod for producing an Cld erlvatlvelanorm which is a
conpound of the prese i nvention, w I | be given hereinbelow, and a

D-form a stereoi sonmer thereof, can be al so synthesized by a simlar
route. [0019](1)In a case where Rl is aﬁél ndol e of which N position
may be substituted W'RQ f@r nyl or benzyl, an

al koxyphenyl , a hydroxy, or jan Oal Kyl V\/m ch may be substitut ed with
car boxy, amino, guani di Bs. ofxg Rs R2is a hydrogen or an

al kyl; R3 is a hydroge @l R4 is hydrogen, an
al kyl, or a phenyl whi chma@Q’beCGu StIOIted wi th one or 25two
substituents selected from hydroxy, hal ogen, cyano, trifl uoronethyl,
12 phenoxy, al kyl and al koxy; and R5 is a hydroxy, or R2 and R4 are

bound to fopgn4 benzaghuﬁ%mher tdEpSinds SOMEBTésRnt mgnubiﬂ,qusﬁentddesu s was
carried out by a route shown in the follow ng schene: R3 0O

5 compounds are as follows..

N“-Acryloyl-L-tryptophan [Compound 1]
N®-[3-(2-Hydroxyphenyl)acryloyl]-L-tryptophan [Compound 2]
N®[3-(2-Fluorophenyl)acryloyl]-L-tryptophan [Compound 3]
N®[3-(3-Fluorophenyl)acryloyl]-L-tryptophan [Compound 4]

10 N®-[3-(4-Fluorophenyl)acryloyl]-L-tryptophan [Compound 5]
N°-[3-(3-Hydroxyphenyl)acryloyl]-L-tryptophan [Compound 6]
N®-[3-(4-Hydroxyphenyl)acryloyl]-L-tryptophan [Compound 7]
N®-(3-Phenylacryloyl)-L-tryptophan [Compound 8]
N®-[3-(2-Cyanophenyl)acryloyl]-L-tryptophan [Compound 9]

15 N®[3-(2-Trifluoromethylphenyl)acryloyl]-L-tryptophan [Compound 10]
N%[3-(2-Methoxyphenyl)acryloyl]-L-tryptophan | [Compound 11]
N®[3-(2-Chlorophenyl)acryloyl]-L-tryptophan [Compound 12]
N®-[3-(2,6-Difluorophenyl)acryloyl]-L-tryptophan [Compound 13]
N®.[3-(2,4-Difluorophenyl)acryloyl]-L-tryptophan [Compound 14]



(D) 5 A compound of the general formula (C) can be obtained by
reacting a conmpound of the general fornula (A) and a conpound of the
general fornmula (B) in a solvent which is inert to the reaction, in
t he presence of an organic base such as &riet hyl am ne,

N, N- di i sopr opyl et hyl am ne, or 10norpholine, using a suitable
condensi ng agent, at roomtenperature for usually 1 to 24 hours. The

ol vents, " such Seldient b BhelHERRySaer B ARGt Cfgat B3P
4 dl owane, 1. 3 apekanye g Op Ben AL R ahet O

hydr ocar bon- bas such as benzene, toluene and xyl ene; and
the like. Also, ﬁg@rﬁ&’%@dﬁ@r manm de (DMF) or dinethyl sul foxi de (DVBO)

v oohl or e ( SEateryyaRbsRiben BT uBbE RCoBbRpgrroct ' m O
O P oo o R Bl 8D, i SRR oL
an aquesus sol ult darc o ate LT TR ComBRERTAPES, e
E‘JL?SZL_“MSESﬁf?@teﬁ%%%?ﬁ%?y%%%&%ﬁ?pﬁohﬂgsEﬁ:@#@ﬁ?ﬂ%ﬁszdf > l‘
Pt SLi 00 (U RS oA ek nGATRIRh: o [0S afRRE of o
o oo % o B P BRI A8, A AB AR it 2

| s typutoxycar bﬁﬁi}tgz(g@@@@h@gl_)g&qwf.@&y&obﬂa@mﬁﬁ%qc%ﬁs&rﬂ 23]

protecting group
t t hyl di h - Do ' ' [
AR ek e i i e i b S
tate, and 15{hesltke. - I7C +- A5 H
? (r:i6f ?ugr og(r:]eti ENa_ ?B?@r?&gﬁgh?ﬁﬁglgﬁgg%i%%%ﬂﬁﬂgt%g@?u\%ezrs Rl is an
i ndol e whi ch o ' i | Kyl
phenyl. subst it ed eyt B Yo me B ariobRFKGqmpound,
is a hydrogen, R3 is a hydrogen or a cyano, R4 is a phenyl which
may be substituted with one or two substituents sel ected from hal ogen

and gyano, and RS r5soar1QY e EryisyIRTL R hyl- L-tryptophan [Compound 27]
N®%-[3-(4-Fluorophenyl)acryloyl]-1-methyl-L-tryptophan [Compound 28]
1-Methyl-N®-(3-phenylacryloyl)-L-tryptophan [Compound 29]
N®-[3-(2-Cyanophenyl)acryloyl]-1-methyl-L-tryptophan [Compound 30]
N°-[3-(2,6-Difluorophenyl)acryloyl]-1-methyl-L-tryptophan [ Compound

20 31]
N®-[3-(2,4-Difluorophenyl)acryloyl]-1-methyl-L-tryptophan [ Compound
32]
N%[3-(2,5-Difluorophenyl)acryloyl]-1-methyl-L-tryptophan [Compound
33]

25 N®[3-(3-Cyanophenyl)acryloyl]-1-methyl-L-tryptophan [Compound 34]



the synthesis was carried out by a route shown in the follow ng
schene: 14 [ 0022] A compound of the general fornmula (F), which is
an active ester form can be obtained bb reacting the conpound of the
general formula (E) in a solvent which i"s inert to the reaction, in
the presence of a suitable 5 condensing agent, using a suitable
activating reagent, at roomtenperature for usually 1 hour to 24

hours. The conpgl e ae C @ﬁﬂ
reacting the co?rp%ggtrlilgitl)\; ﬁ]gﬁggﬁﬁxﬁj‘?@h@rg@ Eglr ?ﬁ% rfgronpogﬁ%ndof
the general forgay a (G in the presence of an inorganic base such as
sodi um hydr ogencar bonat e, potassi um hydrogencarbonate, 10sodi um

?EQ?? on, at F’8%’%5[?%%”‘E?%‘%‘ﬁ’??ﬂ?ﬁ?C*E@Jﬁl‘?ﬁhé{ﬁﬁ%&%@@ﬂL‘S?@?"E@‘r‘2??
hydr ocar bon. basad ZaTtant 3. ColiS R BernD e RRES-L ryptophan

1,2- & chl oroeth Ehtproform ether-based sol vents, such as THF,
1, 4-di oxane, 1, 2-di et hoxyethane and 15di et hyl ether; aronmatic

hydr ocar bon- baSNdAéfylé(ﬁU@imétHgflLatgrd%?ﬂhz@ftﬁnpéﬂ{dlﬁgF and xyl ene; and
su

the like. Also, a m"xed sol ven h as 1, 4-" di oxane-water or THF- DMF

may be used. | NgBdiZ H9Aroky e PNAGIRIVIBOAGRhy]-PolvveaR F@Qﬂ
DCC- HOBt, CDI, a‘rsl[ég hgﬁl f?( ; gngnt hg £Pl vat i ng ree){gente ncl %g%
N-hydr oxysucci nq3a@-Bdoid BRAbYI] -~ 1 O 1BSRE [ CRAthduE da]ke.
[0023] The conpou?l[dggr epr esgﬁ%ngyab{/}qt%i genera}:1 f?)i}%ul a_[(l)ﬁq)and (1 '])
ment i oned ?M)Mﬂ ' nC|NLCH9%3-Flﬁpﬂ)pﬁ%ﬁﬂgﬂﬁi?kﬁd]aoﬁhﬁétﬁypﬁ%#ﬁﬁé F’Compound
acceptable” 157salt thereof is presént; various kinds of salts

t hergpf. The sadfys include, for exanple, addition salts with an acid
such as hydrochloric acid, sulfuric acid, nitric acid, hydrobromc
aci d, phosphor lN-[«3cq4dF1d@%@M@ﬂ)a@rﬁ@yl%otﬁqubmmogﬁbc[c_ohmduﬁd d,
formc acid, acetic acid, 'hal odcetic acid, 5propionic acid, glycolic
acid, citric aCI‘JC{S;((Sanyafd@fpﬁ@hﬁlgaéryRﬁﬂ (ﬁ-rﬁ@th?l—Lgﬂ_yH@éim FCé@bbund 43]
lactic acid, malonic aCid, fumaric acid, anthranilic acid, benzoic
acid, cinnam C.I&C[Bd(A—Hnyﬂxwh@ﬁr]?ﬁ&?ld?l?@“dnetﬂﬁlplltﬂ?@éﬁﬂ@E@d)ﬂhﬁﬁhﬁd 44]
acid, sulfanilic acid; "netal salts of "alkali netals such as sodium
and potassi um @1‘-Méth?pNe@-Fhe@h@yﬁoﬂywtmiﬁ@[@mmsbaﬂa 4gpgnesi um
and 10al um num or salts with bases such as ammoni a and organic

am ngs.” These SNl[GS(ZC@?aﬂitﬁ)HBh?I)_u@ﬁﬁb)fl!]-@flﬁaﬂiyl@fmﬁsiﬁd [Compouhelo]
form or converted reversibly, 'in accordance with a known nethod. In
addition, in a @%@etﬁ@BNﬁ%[3~bﬁtﬁﬂﬁ@%&ﬁyl@h@nﬂbeﬁ‘_j?]@?l}-n—tyhfsiﬁd ate of a
st ereoi soner such as a cis-trans isonmer, an optical 1somer or a
coordi nati on iS[QImﬁ owid 417]1550I vate including a hydrate or a netal
conpl ex conpound, the present invention enbraces any of

st er eoi soners, NC[BV(QtB&th@(}@h@ﬁyfl)éa@yldw]I@duﬂdﬁyl—[D@@és]if[@ﬁC@mﬁE@ﬂcﬂldSPf

t he present invention can be conbined wth a suitable pharmaceutica
carrier or dil UeqB-RoChRropleeiipicrpesidtaletlagantyrosine [Compound 49]

20 N—[3—(2,6—Diﬂuorophenyl)acryloyl]-04-methyl-1rtyrosine [Compound 50]
N-[3-(2,4-Difluorophenyl)acryloyl]-O*-methyl-L-tyrosine [Compound 51]
N—[3—(2,5—Diﬂuorophenyl)acryloyl]-04—1ﬁethy1—L—tyrosine [Compound 52}
N—{3-[3,5-Bis(triﬂuoromethyl)phenyl]acryloyl}—04—methyI-L-tyrosine
[Compound 53]

25 N-[3-(3-Cyanophenyl)acryloyl]-O*-methyl-L-tyrosine [Compound 54]



20Al so, the conpound can be produced into preparations by any

ordi nary methods, and the conpounds can be produced into fornulations
as an orally adm ni stered agent such as tablet, a capsule, a fine
powder, or a liquid, or as a parenteralﬂ@ adm ni stered agent for
subcut aneous admi ni stration, intranuscular adm nistration,

intrarectal adm nistration, or 25intranasal admnistration. In the

I ﬁé”?l)?zni of a E@;‘%@.?@13@%%—T(ﬁ%@e@%ﬁ@ﬁe@%ac%ﬂp'%fﬁ!%&ﬂg@?giﬁa%@ﬁﬁ355 ’
. be made 1 nto- i EosarRar g olo RR ine BT YR Coln A 3o
active ingredi eN—(Bé{Z%m:B&garﬁgg?QS@{p §ﬁ¥1%§_&%}€gﬁlgwoﬁ%do§7lt he

present invention‘may vary dépen upon

S R AL
ceck e Comotn 36, g PSR O OSBRLAESIT 1Y o721
g Egip%eln? efZYe%?L%E%?@Z?P%ﬂ‘?%?%ﬂlé@%@“‘?@# ?ﬁ}iégoﬁlﬁm@dffﬁﬁfggf ly |
each of 'Ito hibg%@esymeNnt_%-x%?g%bg?ﬁ@%@%@%qy%lggQgﬁi&r}rlg(ﬁ}{@ng poi nt

was det erm ned g,ﬂ?m\{ﬁggig Scientific, Mdel MP-21, a nelting point
measuring instrunment. conpensati on of the thernoneter was nade.

Nucl ear magnet i §_f€80 l§éf§f[ﬂa I 1 dwth a
nucl ear magneti%"r teggg[{lbggpan y;@bﬁﬂﬁéﬁy‘%@%ﬁé& Er ELgeZS) usi ng TVS
8 = as an i I e ik

f:hr o}rg% ogr aphy %g@g@r_ ?@?ﬁ@ﬂéﬁgpﬁﬁ‘?W‘%&"fg“zhl‘%‘f@i@% ?ﬂ g‘ré TFFS Mpgund
phase chronat ogggghy or basic silica gel DMLO20 for am nopropyl

gr oup- bound chr omat ogr aphy (either, FUJlI SILYSIA CHEM CAL LTD.).

Thi n- | h 1 a L TUSiF ir 54 ( Merck,
25N, 5715) . g dare e e R Sl oo gy §7 °
D oduct s t homseNvag. oy Qoo Y T R il TR 3T
[ 0027] Exanpl e 1N-[392)F*Hﬁfrb§}{hn§'£)§|¥ﬁll@yl']-LN§erﬁ% &MPOﬁﬁJEH tophanat e.

5Triethylam ne (14 nlL) was ad t'o a“chloroform (120 nL) sol ution of

met hyy L-trypt omhppgz-?ad&g@ﬁn@@hvg&ﬂsqui&aﬂioﬁnéqued tﬁoxﬁﬁpﬁ]ﬂg, and

further acrylic aci s "added thereto. xt, a net’hyl ene

chloride (30 ”!—N“ﬁgl@IFIQBrdﬁhe?grAgx?l(r%lg)l-fﬁ@ﬁ ﬁidﬁg?%ﬁﬁ’ﬂv{ee Buhd®8]

m xture. The m xtdre was stir oomtenperatlure for 24m?ours,

and 10t her eaf t eI-E%hﬂaNHBt@-ﬂ@éﬁgﬁeﬁl)éd@ﬂogﬂtt%ﬁgﬁete@?ﬂd@dmb&ﬁﬁi &1

under a reduced pressur acet one wds” adde ual™ m xture,

and the ni xt ur envers. @LEIQURHcRYBEAGIbYITIAfoRIF L gYRpRLS Compound 70]

Tri et hyl am ne hydrochl or and 'DC urea were filtered off,

sol vents of 't hep i BifyiN"-7R82.gtiuddpHen 1ﬁ&fy1@ﬂw1@pfo§;§tu§§¢oﬁ{®ﬁﬁam,]

and the residual oily product obtained was pufifieéd silica gel

he apt1 oned Commmat (L8 g A opon fCdpobfi gy e
N%[3-(2-Methylphenyl)acryloyl]-L-tryptophan [Compound 73]
N%[3-(3-Methylphenyl)acryloyl]-L-tryptophan [Compound 74]
N%-[3-(4-Methyiphenyl)acryloyl]-L-tryptophan [Compound 75]
N®-[3-(4-n-Butylphenyl)acryloyl]-L-tryptophan [Compound 76]

25 N®-[3-(4-i-Propylphenyl)acryloyl]-L-tryptophan [Compound 77]



[ 0028] Exanpl e 2. Production of MetlSa i L _iYlYp_ aclien aalo -L-Tr
to hanate. Triethylam ne (4.8 nL), 2-acetoxycinnamc acid (7.1 g) and
20W5CHC1 (6.6 g) were added to a nethylgpe chloride (180 nl)
suspensi on of nethyl L-tryptophanate hydrochloride (7.3 g) at 0C. The
m xture was stirred for 20 hours at roomtenperature. The reaction

m xture was washed with water, and thereafter the organic |ayer was

dried over anhy b‘cﬁ‘i%cﬁﬂ) 1 qﬁPL‘;ﬁ%ﬁ[d%"hﬁgerTal oi ly product

obt ai ned by 25 stll ol'vent” un a reduced pressure was

(F:)Elrlo]; Iofegrlronyrnlet Ll‘gﬁ? mq%éﬁ)t?ﬂéﬁnﬁltg@&@?ﬁ [ct%ptl oned Jorrpound (8.9 g,
3 Abet ox hen 1 SeripSIL LI pR B Co R eOp ] B ocedur es as i
(3 000y, 1Tty Amse-Pgh e AR (o n‘ﬁ‘%?{"f’éﬁéi. (25 g,
compaund (4. 7 g Ry DR I e B ey o
Production of 'Vbth IahboRs the 46RleRomiStuntsaAco 820 tHe cd»m pundsol,|hanati,

The sane procedures as ih Exanple 2 were carri ed out from net hyl

L-trypt ophanat elj‘yldlré?ﬂ;@w‘a‘i'@s@hgsﬁéd ad §ddRaREaRE] 4R the Bnifound%0 was

acet oxyci nnam ¢ aci d .7 0), and net hyl ene chl ori de

15(80 n), to ésbz%d%pé ﬂﬁﬂ@ﬂmﬁ?@ﬂp%mﬂe Eﬂalﬁgﬂss R3Yibasbelowoi |y
product . [0031] anple 5. Producti on of Meth N 3 2-Fluoro hen 1

acr 1o 1 to Brdrgl d foh fRCeHip QEndsf the gry@mpl e 2
were carri i?ja-ostlt fréarbr1§net hyllnetthtryp?(I).phana%)e hydr'ochl ori de (5.0 g),

triefdyl am ne (i&v8nfida w1ﬂbe(?§igéxuﬁél@cﬂ%w Tha@oshound «f)the YEGERLL (3.9

g), and nethyl ene chloride to give the captioned conpound
(7.1 9, 999 asin@Bn@bd Yep@é%‘t’é‘d by HROAVExaMienell gerdReAduahun(Ipéanvbt h

IN'- 3- 3-Fluoro hen 1 acr lo 1 -L-Tr Ito | hanate. 19

produced according to the method (1) or (2} described below (the same
applies to the compound of the present invention represented by the
general formula (I')). Here, an example of a method for producing an

15 amino acid derivative in L-form, which is a compound of the present
invention, will be given hereinbelow, and a D-form, a stereoisomer thereof,
can be also synthesized by a similar route.

[0019] (1) In a case where R is an indole of which N position may be

substituted with formyl, alkyl or benzyl, an alkoxyphenyl, a hydroxy, or an

20 alkyl which may be substituted with carboxy, amino, guanidino or
alkylsulfanyl;
R, is a hydrogen or an alkyl;
R; is a hydrogen or an alkyl;
R, is hydrogen, an alkyl, or a phenyl which may be substituted with one or

25 two substituents selected from hydroxy, halogen, cyano, trifluoromethyl,



fluorocinnamc acid (2.7 g), WSC. 1-1Cl1 (3.2 g), and nethyl ene
chloride (100 nL), to give the captioned conpound (4.2 g, 74% as an
oi ly product. [0033] Exanple 7. Producti#n of Methyl Na- 3- 4-Fluoro
5The same procedures as in Exanple 2 were carried out from nethyl
L-trypt ophanat e hydrochloride (4.0 g), triethylamne (4 8 nL), 4-
fluorocinnamc acid (2.9 g), WSC. 1-1C1 (3.3 g), and nethyl ene
chloride (150 Bmuﬁﬁ&gﬂﬁ@aﬁ@ﬁl t hgged compound (4.3 g, 74% as an
oi |y product. [0034] Exanple 8. 10Production of Methyl

W (3- Phenyl acr yRoysly hi-drbxypbpphanat e. The sane procedures as in
Exanple 2 were carried ouf frommethyl L-tryptophanate hydrochl oride

(4.0 g), triethglapdRg ardbBudlo ferhDABBhLofafintrit@ ofa @bumiBiringl C1
(3.3 g), and nethylene chloride (150 nL), to give the captioned

conpound (3.7 Othe&{¥ihedfs Wi Qdrkikd R BY Gt rouldHNEbInhambliewhhg scheme:
Production of Meth"1Na- 3 2-C ano hen"1 acr lo 1 -L-Tr o hanate.

The sanme procedures as in Exanple 2 were carried out from nethyl
L-trypt ophanat e hydrochloride (4.0 q), triethylamne (2.6 L), 2-
cyanocinnanmic acid (3.3 g), WSC 1?1¢1 (3.6 g), and nethyl ene chloride
20(100 nL), to give th& capti oREd™SC0 und (5.8_.9, ~99%Ras an oily
product. [0036] Exdfblle 1. Producti®n of - Meth F% 2{Tr & uor onet h
hen 1 acr lo | -LTREYptyphanate. Re™™Y"T ne procedures
as in Exanple 2 were c@rried out from nmethyl 25L-Rerypt dphanate
hydrochl oride (3.0 g)® triethylamne (2.0 nL), 2- (@0
trifluorocinnamc acid (3.1 g), WBOHCI (2.7 g), and nethyl ene
chloride (80 nmL), to give the captionedgconpound (3.4 g, 70% as an

oi |y product. [0037] Exanpl e 11./’21:?@0d ction of Meth |
r

W [ 3- ( 2- Met hoxy Dhenryft+acryi oy k| i afl ate. . The sane
procedures as in Exanple 2 were cgy rifedyout from nethyl

L-tryptophanate hydrochloride (4.0 @, triethylamne (4.8 nL), 2-
net haxycinnamic acid (3.1 g), WSOHCI (3.3 g), and methylene chloride
(150 nL), to give the captioned conpound (5.2 g, 88% as an oily

product . [0038] Exsyimpeuntiof th GeRétal foddila OC) bt by obtained Fnecasting a
procedures as in Exanple 2 were carried out from nethyl

L- t rypt ophanat ecdiipswachbditiedenethl Foghulat(i)eindyd ecompenr{dobtheigene2]
chlorocinnamic acid (2.6 g), WSOHCL (2.7 g), and nethyl ene chloride
(80 nL), to givioriduda (Bpin oseldeniowhivhris ifett t the 198jom$n the miebgnce of an
product. 15[ 0039] Exanple 13. Procluctior _Loro hen 1 acr lo 1
- LTr ypt ophanat eorganic base such as tricthylamine, N,N-diisopropylethylamine, ox
10 morpholine, using a suitable condensing agent, at room temperature for
usually 1 to 24 hours. The inert solvent includes, for example,
halogenated hydrocarbon-based solvents, such as dichloromethane, 1,2-
dichloroethane and chloroform; ether-based solvents, such as
tetrahydrofuran (THF), 1,4-dioxane, 1,2-dimethoxyethane and diethyl
15 ether; aromatic hydrocarbon-based solvents, such as benzene, toluene and
xylene; and the like. Also, dimethylformamide (DMF) or
dimethylsulfoxide (DMSO) may be used. The condensing agent includes

water-soluble carbodiimide hydrochloride (WSC-HCI),



The sane procedures as in Exanple 2 were carried out from nethyl
L-trypt ophanate hydrochloride (3.0 g), triethylamne (2 0 nL), 2,6-
20di fluorocinnamc acid (2.6 g), WSOHC 3(2. 7 g), and nethyl ene
chloride (80 nL), to give the captioned conmpound (3.9 g, 85% as an
oi ly product. [0040] Exanple 14. Production of Methyl
Ir-[3-(2,4-Difluoro hertlo -1; Tryptophanate. 25The sane procedures
as in Exanple 2;: i :

hydr ochl ori de &1‘6’8&1831&?}{1??1@? Hﬁﬁfé%% Qg ’.0th }{@%t IA??M(?Y[ 1@: Ml}g?g%?%%aﬁm)
acid (2.6 g), Aé 7 g) and net hyl ene chloride (80 nL), to give
the captioned conpound (4.5 g, 99% as an oily product. [0041] Exanpl e

SPr OdTg(f)Zl(ﬂn of %ﬁﬂﬁbhu& of the ge%ﬁ?dl'fbfrffﬁ%@(l)jé_canbé_dhlai‘ﬁe& l'uoro

hen 1 acr Trypt ophahat e e same edures as iIn anpl e

2 were carried ed‘th)%ra Ohpylnd-of ﬂ%%ﬁ@fﬁ@&h&lﬁxﬁwbﬁ@mme%%lgéls

triethylamne (2 2,5- difluorocinnamc acid

(2.7 4), and nefe@bfﬁ@rf‘%lﬁ"ﬁﬂ%&%u&%ﬁﬂoﬁ@f antifo@lakie lizl%@ sGeRh 96@Edm
compound (4.1 g, as an 'y product. [0042] Exanple 16

Production of !\@&}Mkﬁchg&a%lﬁﬁfhﬁcﬁoildelor CIICXIEH]Q%MQ in abElcSkdTEbased
procedures as inm Exanpi were carried out from net y’I

15L-trypt Ophanaécﬁvﬁ{‘éﬁel‘f hé ﬁ{étﬁ&dl 3Btﬁa1931 ortzr B\%&ﬁbpmmrt@ldﬁtzorp wiken a 3, 5-

bis(trifluorometh cinnamc acid 7 g), and

met hyl ene chl or h@gectid %ﬂ)ﬂp ig egéﬂfc%lmg aC@ﬁﬁ mﬂobmer%«gﬂadl f@nfule (D)
649 as crystal's. [00 Exanpl e 17 Pr oduction of

W3- (4- Phenoxy@ih%ﬁ’éﬁtﬁﬁfeﬂ'lﬂryédrrﬂmg bUNEGRBAREDR under aﬁﬁl@pﬁ@f&ondltlons
procedures as in Exanple 2 were ‘cafried out from nethy

L-trjpt ophanat eF&ycgiaﬁFﬂlé Ghi @%pf&e&l{ﬁ]) cari bd SSHycIBNE tl(eatrﬂcﬁﬂWLth 4n

phenoxyci nnam ¢ aci d 1 (2.7 g, 14.1 mol ), and
met hyl ene chi Orﬂn@?}gaﬁ]@acﬁh)m atdasgw}l%ré B@r&@@ﬁﬁ@@ﬁﬁg@@@hﬂmoﬁfb&

9499 25as an oily product. 22 [0044] Exanple 18 roducti on of Net hyI
Na- ( Benzof ur an-gitfankapydit aeidiyPtagaiat e protecting group is a 2,2,4,6,7-
pentamethyldihydrobenzofuran-5-sulfonyl group. Here, the inorganic acid
includes hydrogen chloride-dioxane, hydrogen chloride-ethyl acetate, and
15 the like; and the organic acid includes trifluoroacetic acid, and the like.
[0021] | (2) In a case where R, is an indole which may be substituted
with formyl, alkyl or benzyl, a phenyl substituted with hydroxyl or alkoxy,
or a carbamoylalkyl,
R, is a hydrogen,
20 R; is a hydrogen or a cyano,
R, is a phenyl which may be substituted with one or two substituents
selected from halogen and cyano, and
Rs is a hydroxyl or an amino, |

the synthesis was carried out by a route shown in the following scheme:



The sane procedures as in Exanple 2 were carried out from nethyl
L-trypt ophanate hydrochloride (4.0 g), triethylamne (2.2 ni),
5benzof uran- 2-carboxylic acid (3.1 g), HC1 (3.6 g), and net hyl ene
chloride (100 nL), to give the captioned conpound (5.6 g, 98% as an
oi ly product. [0045] Exanple 19. Production of Methyl

W ( Coumari n- 3- Car bonyl) - L- Trypt ophanate. 10The sane procedures as in
Exanple 2 were carried out fromnethyl L-tryptophanate hydrochl oride
(3.0 g), triethylamne (2.0 nL), coumarin3-carboxyT™c acid (2.7 _g),
WSCHC1 (2.7 g), ang nethylene chloride (80 nli) 8 ve tkheocapti oned
conpound (2.0 g, g as an oily prg ([ k004&] an%,Zg/lNi:r&
15Pr oducti on of Met Ryl 1-NETHVT?tTTr?phpp%anaré—FWdTUt ford de. §
Thionyl chloride (16 7 nL) was added drgpwi se to net hanol (Lﬁp nm.) at
0C, and thereafter 1-nethyl-L-tryptophanate (10.0 g) was added at
roomtenperature. The m xture was allowed to stir for 20 hours, and
thereafter [Mged and ch&ipbHN8 SRS %@héﬁﬁ’l%%rlul P)P@hicﬁﬁscﬁﬂeacﬁ%%bﬂé?d
by 20distil'ling off the solvent under a reduced pressure was added

di et hyl et her, aﬂﬁ'nﬁ'E:Hﬁb@'obtdlﬁ@&b?'réﬁti%%tﬁ@bém bh@ogdhe fhedAMBR: (E)
captioned conpound (10.7 g, 87% . [0047] Exanpl'e 21. Production of

Met hyl 25Tr vpt ophagsilént whith is inert theSBARIY, BEBRUYBSeRE JfA JalabRl e 2
were carried out fromthe conpound obtained in Exanple 20 (3.0 @),
trietqyl am ne (don@efibihg. nﬁ}%ir%fa\’ GuhiFbATh GG reReéntJat ro¥¥eHeipedatfire
g), and nethylene chloride (80 m.), to give the captioned conpound

(3.9 g, 83% a j ) hilial
05 5 254, Uy M el o il i

Trypt ophanate. can be oﬂtlaﬁleaafsefd%ﬁﬁ%ﬂw ESmpduridloftheg¥nera? fe¥€la (B bh@d
out fromthe conpound obtainred in anple 20 (4.0 g), triethylamne

(2.3 m), 2- 10fhkuehfounaast the aghsral Forfmda (GY\Che@reéehcd ofhn iddiganic
met hyl ene chl ori de ?&%j(l)l m.), te%@gi \E/Ie trhe cgpti on§$ conpound (g@% g, -

549 as an oil ypReedekhs s{)@iﬁl‘ﬂ@hggr’@%Bh@arB%ate,%&%&ﬁﬁ%d@é&dﬂ%bfbdnate,
W P- (4- Fl uor ophenypacryl oyl11-1- Met hyl - LTrypt ophanate. = 15The sane

procgyures as idbdRkABaSorht¥BF PofaddithechrBohate i@ $dieemompiel s inert to the
obtained in Exanple 20 (2.0 g), triethylamne (1.1 nl), 4-

12 ggox)ci n tnglm ¢ athod, bt fodkh, teperilre(tbr ﬁswll_/y amdufrg:t By hetis. qidrey ihde
, gi ve the captioned conpound (2.7 g, 94% as an oily
product . inert solvent includes, for example, halogenated hydrocarbon-based
solvents, such as dichloromethane, 1,2-dichloroethane and chloroform;
ether-based solvents, such as THF, 1,4-dioxane, 1,2-dimethoxyethane and
15 diethyl ether; aromatic hydrocarbon-based solvents, such as benzene,
toluene and xylene; and the like. Also, a mixed solvent such as 1,4-
dioxane-water or THE-DMF may be used. In addition, the condensing
agent includes WSC-HCI, DCC, DCC-HOBt, CDI, and the like; and the
activating reagent includes N-hydroxysuccinic acid imide, phenol, p-
20 nitrophenol, and the like.
[0023] The compounds represented by the general formula (I) and (I')

mentioned above includes, in a case where 2 pharmaceutically acceptable



[ 0050] Exanpl e 24. 20Production of Meth I\l 1-3-2611uoro hen 1 acr
lo 1 -1-Meth |-L- Trvptophanate. The sane procedures as in
Exanple 2 were carried out fromthe co und obtained in Exanple 20
(1.4 g), triethylamine (0.72 nL), 2, 6- ngpfluor00|nnanlc acid (1.0 g),
WBOHC1 (1.0 g), and methylene chloride 25(50 nL), to give the
captioned conpound (1.1 g, 51% as an oily product. 24 [0051] Exanpl e

25. Producti 0”sa‘Pl“thM’ébi‘Y§ presét, darfolsKifdensdltsatetdf. 1 The sbks thclude, for
1-LTrypt ophanat'e. The same procedures as in Exanple 2 were carri ed

out fromthe 50&@9@1 B0 e 4 SIS With ExaR] SuchOas(Hyddoghlorit i, bylfarit ne
(0.54 mL), 2,4- difluorocinnamc acid (0.72 g)Sh]y[V\S(E)I-lcgn(6l % g) and

met hyl ene chl orji§e it &didl, hidobiotgictdead, phpbpliaracio paohidrichcid g,
49% as an oily product. [’b 52] Exanpl e égim I!iOPr oductl on of Methyl hen

1 aa lo 1 -1-Mhihchahic abid B @idtfermic acid, ackhie aghljhalvaceticucids as
in Exanple 2 were carried ‘out fromthe corrpound obtai ned in Exanple

20 (%0 g), tri Wadheig, gﬂycéhaha\.],d gitfc adid, tarpirivcacidyasuiceinde aeld( 1. 5
g), WBCHC1 (1. ., and ne hyl ene chlori de 15(80 m.), to give the

capti oned corrpo%ggoﬁla 29id) JadizAci@Smalonid Adld Pluatisnt acid GobBlankénpdie, 27.
Pr oducti on thyl 1-Metl erm hen 1 acr lo 1 -LTr ypt ophanate. The

sane procedur eshgoidadidadiBh&mit i -edluenadlfouic d0idmapheha?émsnlionied
obt ai ned in Exanple 20 (1 0 g), triethylamne (0.54 L), 4-

phenoxyci nnam cacig) shifafilR4adid; m¥¥aDsEls §Dalkali gictalasdcinas b(ycﬂlarreand
chloride (40 ), to gi ve the captioned conpound (0.93 g, 55% as an

oi |y product. [#g&hdddmaakhin®8arth Abdtaleduct aocalofunMahdyhagnesium, and
1\i"-tert-Butoxycarbonyl - 1- Fornyl - L- Tr ypt ophanat e. 25
10 aluminum; or salts with bases such as ammonia and organic amines.
These salts can be produced from each compound in a free form, or
converted reversibly, in accordance with a known method. In addition, in
a case where the compounds are present in the state of a stereoisomer such
as a cis-trans isomer, an optical isomer or a coordination isomer, 01 a
15 solvate including a hydrate or a metal complex compound, the present
invention embraces any of stereoisomers, solvates, and complex
compounds.
[0024] The compound of the present invention can be combined with a
suitable pharmaceutical carrier or diluent to form a pharmaceutical agent.
20 Also, the compound can be produced into preparations by any ordinary
methods, and the compounds can be produced into formulations as an
orally administered agent such as a tablet, a capsule, a fine powder, or a
liquid, or as a parenterally administered agent for subcutaneous

administration, intramuscular administration, intrarectal administration, or

25 intranasal administration. In the formulation, the compound of the present



To DVF (50 nl) suspension of potassium carbonate (6.2 g) was added
dropwi se DMF (70 nmL) solution of Na-tert-butoxycarbonyl-1-

fornyl -L-tryptophan (10.0 g) at 0C, andighe m xture was stirred for 1
hour at roomtenperature. Next, DWVF (25 nlL) solution of iodonethane
5(2.8 nm.) was added dropwi se at 0C, and the m xture was stirred for
20 hours at roomtenperature. The reaction m xture was poured into

ice water and exbERSd P BuRHNN thefhPbLa phin Aedabilly heysptabl@salt
dri ed over anhydrous sodium sul fate, and thereafter the residue

obt ai ned by di sgifdokrNehdofhit dofhoildy et byRided aRneerluea r%@:s,wmtﬁnm.
purified with silica gel 10col'umm chromat ography (BzZ-127ZH,

n- hexane: et hyl Ptﬁﬂie&}ﬁxﬁag(béfvinade%ﬂi N@o&ﬁﬁl&ﬁ_@ﬁﬂr@?@ﬁtl‘pﬁ{m@&md (9.0 g,
86%9 as crystals. [0055] Exanple 29. Production of Mt hyl

1- Fornyl - L-Tr ypﬁmﬂ@@@j@amog&@eliﬂgﬂedﬁ}m, To net hyl ene chl oride (200
inL) solution of the conpound obtarned 15in Exanple 28 (8.9 g, 25 7

nol )5 was gﬁgj dr omesR s#eddobd-faafthBydmpaend ob kiy pecitiinxanion(hay nl)
at roomterperature, and the mxture was allowed to stir for 15
hours. The crys§aldepédingiipdhabe vetject tolleesdetinisanddyshehiade foroh, the

di ethyl ether, to give the captioned conpound (7.2 g, 99%.

20[ 0056] Exanpl exdfifinistFitiosuatinod, the dddmihidubaibiibeyiotippiditintléke. In ordeiTioe
sanme procedures as in Exanple 2 were carried out fromthe conpound
obtai ned i n Exaghhi 28esirkdlefct, the iceinpouadioiehd reBemiinyeition & be
fluorocinnamc acid (2.6 g), WSCHC1 (3.0 g), and nethyl ene chloride
(100 n), to gi@e&eﬂﬁy sraly eheidigoegonad afrbudt of H86YP.Seie H0lomigyfor
product. [0057] Exanpl'e 31. Production of Meth

W [ 3t 2- FI uor opfikity ) afce/bo skvBral divitied admisistraidres mandaypindke casesof
as in Exanple 2 were carried out fromnethyl D-tryptophanate

hydrochl ori de (fhePaginterial hémhyibamiiore(fol cfample, ad injetiimr)o tendeilyi dosad d
(2.0 g), WBCHC1 (2.3 g), and nethylene chloride (80 nL), to give the

captioned conpopraferiBlylfrom dfeHentistoaonesttind theakbse leve] fRcBick bt doga.
10Production of Methyl N-tert-Butoxycarbonyl-04-Methyl -L-Tyrosi nate.
The sane procednesSoms] abovexanpl e 28 were carried out from

Nt ert - but oxycar bonyl -L-tyrosine (50.0 g), iodonethane (28 mni),

pot assi um carbonate (62.0 g), and DMF (500 nmL), to give the captioned
conmpound (50.7 g, 929 as an oily product. 15[ 0059] Exanpl e 33.

Prodigcti on of MEXWMRIZESEt hyl - L- Tyrosi nate Hydrochl ori de. The
sanme procedures as in Exanple 29 were carried out fromthe conpound

obt ai ned i MG e Brhelly foint wab dupdrhiined usingrvaeatocddientificdotene

(123 nL), and nethylene chloride (400 nL), to give the captioned

20conpound ( 33. MPy21,34feltisg poins iedasuring instrument. No compensation of the
thermometer was made. Nuclear magnetic resonance spectrum (*H-NMR)
was measured with a nuclear magnetic resonance analyzer Model ARX500

20 (Bruker) using TMS (8 = 0) as an internal standard substance. Silica gel

column chiomatography was performed using silica gel BW-127ZH for
normal phase chromatography or basic silica gel DM1020 for aminopropyl
group-bound chromatography (cither, FUJI SILYSIA CHEMICAL LTD.).
Thin-layer chromatography Wés performed using Silica gel F254 (Merck,

25 No. 5715), and detection was made using a UV lamp and a 5%



[ 0060] Exanpl e 34. Production of Methyl

N- Acryl oyl- 04- Met hyl - L- Tyr osi nat e. The sanme procedures as in
Exanple 1 were carried out fromthe conppund obtained in Exanple 33
(3.3 g), acrylic acid (1.1 nL), DCC 27 (3.4 g), triethylamne (9.5
m., 68.2 mol), and chloroform (140 nL), to give the captioned
conpound (2.1 g, 58% as crystals. [0061] Exanpl e 35.

Production of ﬂ)\f%sﬁﬁbm%ybjeﬁc aGidASRAN O8RS ddvelobmdéit 1éhidht. Commercial

1- L5Tyr osi nat e. e same procedures as in Exanple 2 were

carried out fromhlies $RERUNE ReferiRathsithe FRueRlstandsol Forfls.g) .
triethylamne (5 4 nL), 2- acetoxycinnamc acid (8.1 g), Ws01-1C1l

(7.5 9), agqb thyl granft @ride (200 nL), to give the captioned
conmpound ( .821;3, 68% asi crystals. 10[ 0062] Exanpl e 36. Production of
MeSpy_L_i _yi yzh@hidudtide bf Mbtﬁyl-lq%ﬂ&miﬂ-—w’fy%gap e afc. The sane
procedures as in anple Z were carried out fromthe conpound
obtaigied in Exanpl e T3ibthydafhig (14 mﬁ%tv&asl Adied @0 6 thibrafdrm Br20 mL)

15acet oxyci nnam c acid (2.0 g), WSHC1 (1.9 g), and nethylene chloride

(60 nl), to giv@litih 6BRictipNddt ghste([3:dtodhlo96&45.0%) amder icg-cooling,
product. [0063] Exanpl e 37.mPr orggg%honher?acr | o %04:g|2/9th | - L-

Tyrosinate. . %mmléﬂﬁcr?ﬂi@%@ﬁﬂ(les ndls) was Etdeiptherdo wiVest,cametindermut
fromthe conpound obtained in Exanple 33 (2.0 g), triethylamne (1.4

n), 4- acet oxyshl&n@a(30 adi)GolRidh o) DOGBELE) (vhs 2ddd despvisetditieene
chloride (60 nm), tg@gi ve t)he capti oned corrpg)und (2.6 g, 79% as

crystals. [0064hEtarp! EhedfhixtuZdRaedtintd aneddyk tédripedtide Fon24 hauss, ind
1-04-Meth 1 L 28 Tyrosinate. The sane procedures as in Exanple

2 were carried thuteaftepmhatfahe eohmiadf i suilverd was dixtitqd eff3fided a 8edyeed
triethylamne (3 3 nL), 2- fluorocinnamc acid (3.9 g), WBHCL (4.5

9), and net hyl enessuiid,arcetbmeswdsadded)to the reidienl thisturapridthedn bomeouad
(6.0 g, 86% as crystals. [0065] Exanpl e 39. , '
allowed to stand in a freezer overnight. Tricthylamine hydrochloride and
DC urea were filtered off, the solvents of the filtrate was distilled off under
a reduced pressure, and the residual oily product obtained was purified by
15 silica gel column chromatography (BW-127ZH, chloroform:methanol =
19:1), to give the captioned compound (1.5 g, 28%) as an oily product. -
[0028] Example 2.
Production of Methyl N°-[3-(2-Acetoxyphenyl)acryloyl}-L-Tryptophanate.

Triethylamine (4.8 mL), 2-acetoxycinnamic acid (7.1 g) and
20 WSC-HCI (6.6 g) were added to a methylene chloride (180 mL)
suspension of methyl L-tryptophanate hydrochloride (7.3 g) at 0°C. The
-mixture was stirred for 20 hours at room temperature. The reaction
mixture was washed with water, and thereafter the organic layer was dried
over anhydrous sodium sulfate. The residual oily product obtained by

25 distilling off the solvent under a reduced pressure was purified by silica gel



Production of Meth N 3-aa lo 1 -04-Meth 1-L- Tyrosinate. The sane
procedures as in Exanple 2 were carried out fromthe 10conpound
obtained in Exanple 33 (2.0 g), triethylJamne (1 4 nL), 3-
fluorocinnamc acid (1.6 g), WSFICL (1.9 g), and nethyl ene chloride
(60 m), to give the captioned conpound (2.9 g, 99% as an oily
product. [0066] Exanpl e 40. Production of Meth N 3-
4-FltyDiottn, L_wY, 1 = S

y é{ﬂ ?Fg %S\ereh@}qt e M&%&ﬁ%@thanol 18be)s ﬁf@ve the

pr ocedures as in carried out fromthe COI’TpOUI’]

b d -
19I Lglr ggi nlnng)éaéHngtgnﬁ é‘%é’)%“ﬁ% 1%%%) s ﬁagﬁdlrremt_)hyl gne chl ori de

(100 m.), I gjjve t g_oned conpound (2 5 g, 69% as an anorphous
20solid pr ducll anpl e 41. Production of Methyl

04- Met hyl - I\F(3 ﬂ%ﬁﬁxﬂléﬁbﬂ\@dﬁ rN“ ¥[(35A8abRypheh§Ba 1 bffarate.
i n Exanpl e arri e e comnpound obtai ne anpl e

33 (%5 9), trl et hymsa&e(gméeaﬂfbs as APELANPRD Wede bakried. oht@ﬂomm&ﬁgﬂ
(2.1 g), and nethyl ene chlo 100 nL), to give the captioned

conmpound (1.0 g, ﬁ@% lﬁﬁlaﬁa'f‘h rbﬁh]@iﬂet(stof)keﬁ%ﬁﬁ IExaAp(2.042L), 3-
Producti on of NEt ﬁ)\l- - Cyano hei thyl - L. 5Tyr osi nat e.

The sanme proc edéﬂeﬁiﬁr%%&ﬂa%@é%m) {29 g)j ler(Qeﬂ%plahdfmaherhe chloride
conmpound obtained in Exanple 33 (2 triethylamne (1.7 nl), 2-

cyanoci nnam ¢ a@odnf -t oive tHARH bné@c@ bumﬂi 716 9894 edvearcathorphdas
(70 mL), to gi 366‘8 the?cap%)oned (?glrrpound (Mﬂ ?% a)?gcrystal S.
10[ 0069] Exanpl e,  Production of Methyl 04 I\/Eth 1-N- 3-(2-
Trifluorometh 1 liery pLi.yl)1l.1oU L-T rosinate. The sane

pr ocgylur esil;@@?,g]n Exqgm%lgm/vere carried out fromthe conpound
obtai ned in Exanple g), triethylamne (1.7 nL), 2-

15t ri f1 uor omet hylo@kBRGHTHE mhﬂ‘l N2-[8-(8) AcohbrfhenyRadryddyl] AnTr yprd plyd reve
chloride (70 nl), To give the captioned compound (4.1 g, 99% as an

amor phous solid pr Oqflﬁtsall{e%ﬁ}%@ﬁ%mbﬁlﬂﬂamﬁleZwere carriedRyut froty cisthyl

of Meth N 3- 2-Metichen 1 acr 1o 1 -04-Meth |-L20Tyrosi nate.

The same procedulpgptdshdnates chlozi BQ) tiétRgllamine {2.6rmIel-

conmpound obt ai ﬁ%(}gﬁ)n anpl eﬁgg (2.5 , %)I’al et hgl am ng (3. 1an) 2-

net hoxyci nnam cacad:6) cimha®nig)acid\EPIE), WZSCL-HIII (2éhg), madhy¢thpkene iohtoridbe

(100 nL), to give the captl oned conpound (2.8 g, 76% as an anor phous
15 (80 mL), to give the captioned compound (4.5 g, 93%) as an oily product.

[0031] Example 5.
Production of Methvl N%-[3-(2-Fluorophenvl)acryloyl}-L-Tryptophanate.

The same procedures as in Example 2 were carried out from methyl
L-tryptophanate hydrochloride (5.0 g), triethylamine (2.9 mL), 2-
20 fluorocinnamic acid (3.4 g), WSC*HCI (3.9 g), and methylene chloride
(130 mL), to give the captioned compound (7.1 g, 99%) as an oily product.

{0032] Example 6.
Production of Methyl N*-[3-( 3-Fluor_ophenvl)acrvlovl]—L—Trvptophanate.

The same procedures as in Example 2 were carried out from methyl

25 L-tryptophanate hydrochloride (4.0 g), triethylamine (2.3 mL), 3-



v ¢

25solid product. 30 [0071] Exanple 45. Production of Meth N 3-acr
lo 1 -04-Meth |-L- Tyrosinate. The sanme procedures as in Exanple 2
were carried out fromthe 5conpound obtgjned in Exanple 33 (2.5 g),
triethylamne (1.7 nL), 2- chlorocinnamc acid (2.2 g), WSHC (2.3
g), and nethylene chloride (70 nL), to give the captioned conpound
(2.9 g, 7699 as crystals. [0072] Exanpl e 46. Production of Methyl

Tyrosi nate. fluokBEing@fBc REAqedUE e SVEEHI] Ex 28)| end mutliHes@clilogideout
fromthe conpoun% obltal nec(:j |1n a%% l e 33 2%% 5%9 trleth{el amne (1.7

m), 2,6- difl FHeddom P&k (4.2 37@9’ a@mﬁ daoe
chl ori de (70 nLL{?Ugtq%E);l vg?‘{eﬁglb%ggg?onedmgorrpou%d a) dmtlbm

crystals. 73] ExgaRifle 47. Production of Meth
N43- (2, 4- D f I uor ophenyflacryl oyll- 04- Met hyl - LTyrosi nat e. The

same procedur eqvlﬁaubﬁbrﬁsﬁm!t IONWE3 €4 Falib adry VI ENET 54 Rate.
obt ai ned in Exanple g r1et yamne .7 ), 2,

20di f4 uor oci nnam ¢ %’e%afn% ﬁo%durMEk&n@legz we%ldanﬂieﬂfudtfm methyl
chloride (70 nmL), to give the captioned conmpound (3.0 g, 80% as
crystals. [0074] mpidpandfe hydrocidoeide ¢, eithylamine (4.8 mL 4-

N43- (2, 5-Di fl uor ophenyl )acryl oyl] - 04- SEtoﬁéy)l LTy¥05| nat(e )

The same' procedii@dcimahiic Emrglge ¥, WS CeHEA (B i368), @nxﬂrﬂ@tbﬂeﬁélehlonde
conpound obtai ned in Exanple 3 % 5 ¢9g), triethylamne (1.7 nL), 2,5-

di f I'uor oci nnami@5@6hH), 8 givedthe dﬁ@h’ﬁhec( é’oﬁipll)md éhd gy U )l ssnm aht pmddet
(70 m.), to give the captl oned conmpound (2.8 g, 749% as crystals.

5[ 0075] Exangi3 @@'gl on of Meth 1\-3-35-1, 3luororneth 1 hen 1
aa lo 1 Ogm l\/ét hyI -L-Tyrosi nate. The same procedures as in
Examgj e 2 wer e Eaditesh 6£MdthenNtiis-Rieaphicrdoobilaileptophaiatanpl e 33
(2.5 g), triethylamne (1.7 nL), 3,5- 10bis(trifluoromethyl)cinnanc

acid (3.5 g), WBOHCITheZamegprocédides as in Example 2 were carried out from methyl

L-tryptophanate hydrochloride (4.0 g), triethylamine (4.8 mL), cinnamic
acid (2.6 g), WSC-HCI (3.3 g), and methylene chloride (150 mL), to give
the captioned compound (3.7 g, 67%) as an oily product.

15 [0035] Example 9.
Production of Methvl N%-[3-(2-Cyanophenyl)acryloyl]-L-Tryptophanate.

The same procedures as in Example 2 were carried out from methyl
L-tryptophanate hydrochloride (4.0 g), triethylamine (2.6 mL), 2-
cyanocinnamic acid (3.3 g), WSC-HCI (3.6 g), and methylene chloride
20 (100 mL), to give the captioned compound (5.8 g, 99%) as an oily product.

[0036] Example 10.
Production of Methvl N%-[3-(2-Trifluoromethylphenylacrylovl]-L-

Tryptophanate.

The same procedﬁres as in Example 2 were carried out from methyl

25 L-tryptophanate hydrochloride (3.0 g), triethylamine (2.0 mL), 2-



"'mst h)fl ene chloride (70 m.), to give the captioned conpound (3.4 g,

709% as an oily product. [0076] Exanpl e 50. Producti on
.__h O4-Meth |-N 3- 4. tLI-L1.ynpy_Lpy_yi_tox hen |l aalo 1 -L-
15Tyr osi nat e. The sane procedures as in Exanple 2 were carried

out fromthe conpound obtained in Exanple 33 (2.5 g), triethylam ne
(2.7 nm), 4- phenoxycinnamc acid (2.9 g), WSOHC1 (2.3 g), and

met hyl ene chl orirftudrdéinfththic dcid (BMeg) NESCeiCl (heg) cmmmaﬂqlzkﬁﬁ; Glgride
749 as crystals. 20[0077] Exanple 51. Production of Methyl

N- ( Benzof ur an- 2(80ambyntpl give theMeiphiohed Tympsund(24 g, 70%) akhm sidgnproduct.
procedures as in Exanple 2 were carried out fromthe conpound

obt ai ned | EA! e BAntAed1g), triethylamne (1.7 nl),

25benzof uran- 2-carboxylic acid (2.0 g), WSOHCI (2.3 g), and nethyl ene
32 chl oride (7@rodyctidnoofiAechl é*-£342- MehdxepitmeiladrylSyld-IgTregophamte.
an oily product. [0078] Exanple 52. Production of Methyl

N- (Caumar i n- 3- Car boriiHe)safive pdetbdires a3 yir Bramatee? webd bﬂrsdmt;ﬁrcxmmmhﬂs
as in Exanple 2 were carried out fromthe conpound obtained in

Exanpl e 33 (2. SLg}yptophatateyhpdronklofite{410LY), tricthylaniine §4.8anbpyd¢| i ¢
acid (2.3 g, WsOHCI (2.3 g), and nethylene chloride (70 nL), to give
the captioned cmefimydinhantc geidAB% gpSWECYHICA(3.3 f)pardhietnyiphechidride
10Production h. Sof Meth N- 3-(2-Fluoro The sane procedures as in
Exanpl e 2 were @30rmky togivd thensaptivhyd chmpeued (@ e, B %r)ashinooil yprodschd
g), triethylamne (2.5 nL), 2- fluorocinnamc acid (3.0 g), WSOHCI

(3.5 0), a{ﬁl)i’fﬂit hyl dixamgié 62i de (100 nl), to give the captioned
conmpound (4.3 g, 88% as crystals. 15[0080] Exanpl e 54. Production of

Met hLON- 3- 2- Fi Prodattion of Méfhel N&{8-(3rCliledahenyHsciyio k- dnpteptophenate.
carried out fromnethyl L-serinate hydrochloride (2.5 g),
triethyl am ne (2.4 rihe sate provedwes aﬂm’rﬁxamplﬁcﬂ mr@cy)ned\mﬂ@pmm@hyl
g), and nethyl ene chloride 20(100 n}tl?@ gi ve the capti oned conmpound
(4.2 g, 98% asLdrymdphanateolydrochiooi @Bg)grpu@hmmm@(baunﬁ éh of
Meth IN-3-2-Fhen 1 aa lo 1 -L-Methioninate.

chlorocinnamic acid (2.6 g), WSC-HCI (2.7 g), and methylene chloride

(80 mL), to give the captioned compound (4.5 g, 99%) as an oily product.

15 [0039] Example 13.
Production of Methvl N%-[3-(2,6-Difluorophenyl)acryloyl]-L-

Tryptophanate.

The same procedures as in Example 2 were carried out from methyl
L-tryptophanate hydrochloride (3.0 g), triethylamine (2.0 mL), 2,6-
20 difluorocinnamic acid (2.6 g), WSC+HCI (2.7 g), and methylene chloride
(80 mL), to give the captioned compound (3.9 g, 85%) as an oily product.

[0040] Example 14.
Production of Methyl N*-[3-(2.4-Difluorophenyl)acrylovl]-L-

Tryptophanate,

25 The same procedures as in Example 2 were carried out from methyl



The sane procedures as in Exanple 2 were carried out from nethyl
25L- net hi oni nate hydrochloride (2.5 g), triethylamne (2.1 m), 2-
33 fluorocinnamc acid (2.5 g), WSDHCL 442.9 g, 15.0 nmol), and

nmet hyl ene chloride (80 nmL), to give the captioned conmpound (3.7 g,
959% as an oily product. [0082] Exanple 56. 5Production of
Dietlil N 3-2-Fhate. The sane procedures as in Exanple 2 were
carried out 11 ampRtihale jdthaoridb s O Prithyltiint (0ARLNE 4S. 2

m.), 2-fluorocinnam c acid (3.5 g), and net hyl ene

chloride (150 rﬂiﬂuof&uﬂla\tﬁlc’[d&@d gﬁa on@tmm(aung) (ehdOn@ghyRBedchisidn
anor phous solid product. 10[ 0083] Exanple 57. Pr oducti on of

Met |11 Na- 3-/ mol igennll),as give ﬂue-dﬂi;}ubﬁéd Boithpsyed (A6 I998)Q@srint dilynploduct.
The sane procedures as in Exanple 2 were carried out from nethyl

Wtert-but ppnuagr bonBxahrpderils hl nate hydrochl ori de (5.0 g),
triethylam ne q15 (3.0 m), 2-fluorocinnamc acid (3.1 g), WSHC1 (4.1

g), and net hyl enedadtien bﬂMe(tﬂﬂcNmFé-(z,tjngilumobhmxdmvlomHeLcormound
(6.9 g, 9999 as an oily product. [0084] Exanpl e 58.

Picli.4 on of W@t@anaiel _LoL p_y Lyyj Dhen 1l aa 1 -NE-tert-
20But oxycar bonyl - L- Lysi nat e. The sane procedures as in Exanple 2
were carried out frOeneideyprotedurtens inbBraxpled? ey tariet yomit fiame methyl
hydrochl oride (10.0 g), triethylamne (5 6 nmL), 2-fluorocinnamc acid
(6.7 g), V\SCllm—tﬁyﬁtﬂpl@hatealmﬂroehlbmﬂelﬁfe Ol mathly:laﬁﬁﬂé) (20)mL}, Q.5 ve

t he captioned compound (10.2 g, 74% as 25crystals. 34 [0085] Exanpl e
59. Producti ordifliioidelidmadmic acid (2.6 g), WSC-HCI (2.7 g), and methylene chloride
Na- [ 3- ( 2- Fl uor ophenypacryl oyl11-1r-(2,2,4,6, 7-

Pent®et hyl di hy@0ahE)zofgivathescaftivhedgdinpbudd (d.iig £060) asHmeoibppduct.
procedures as in Exanple 2 were carried out from nethyl

S1\r- (2, 2, f00BL2]- penExamtpby L8i hydr obenzof ur an-5-sul fonyl) - L-argi ni nate
hydrochl oride (5.0 g), triethylamne (1.8 niL), 2-fluorocinnamc acid
(2.1 g), WBCHCPProduéti f Madh BeBeS-Bid(tnifil derofricsh nyl jacyiled }lhe
captioned conpound (6.1 g, 99% as an anorphous solid product.

[ 0086] Exanpl e 6Dxyptdph@ngi€l | 1C110ri OF SO dill al | at e[ Conpound

The same procedures as in Example 2 were carried out from methyl
15 L-tryptophanate hydrochloride (3.0 g), triethylamine (2.0 mL), 3,5-
bis(trifluoromethyl)cinnamic acid (4.0 g), WSC-HCI (2.7 g), and
methylene chloride (80 mL), to give the captioned compound (2.6 g, 64%)
as crystals.

[0043] Example 17.
20 Production of Methyl N°-[3-(4-PhenoxyphenvyDacrvloyl]-L-Tryptophanate.

The same procedures as in Example 2 were carried out from methyl
L-tryptophanate hydrochloride (3.0 g), triethylamine (2.0 mL), 4-
phenoxycinnamic acid (3.4 g), WSC-HCI (2.7 g, 14.1 mmol), and
methylene chloride (80 mL), to give the captioned compound (4.9 g, 94%)

25 as an oily product.



To met hanol (50 mL) solution of the conmpound obtained in Exanple 1
(1.0 g, 3.7 mol) was added 1 nol/L of an aqueous sodi um hydroxi de
“solution (5.6 nL) at roomtenperature. 3he m xture was allowed to
stir for 2 hours, and thereafter to the residue obtained by
15distilling off the solvent under reduced pressure was added water,
and the pH of the solution was adjusted to about pH 7 with

pol ystyreng(0ba4nd t yReamplealgdensul fonate beads (2 8 mml/g) (2.0 g).
Beads WereE{fiIt];red off wwth a MIlipore filter, thereafter the

filtrate was di Pidductidn@f MeheGEN " Bepdufiesh-Pr€sSuhel)- I Teyhlophanatst al s
precipitated were filtered wih diethyl ether, to 20give the

captioned conpound (Thésaine Btfedulc8Q8 Th Example? Gere chiridusitifasin aficthyl
Sodithen 1 aa lo 1 -L- Tr to hai_ypa [ Conpound 21.

The sane procedlrtggptaphamntel alrllev@(eg); ari¢thethnoinb (2.2anl ) ,he
25conmpound obt ai nﬁ?i% Exanpl e 2 (5.0v§),g)§ nmol / L of a(m aqueous

sodi uyn 35 hydr baiAtEual 2cadoxyBe aold) (3. hpl WSUTEA(3.6300and imethylete ve
t he captioned compound (4.3 g, 94% as crystals. [0088] Exanpl e 62.
Producti on of Naehldrid3{140 dilol engizverthe chptidnbid dosnpound (5.6 g, 98%) as an oily
1. ylarp_p_ite[ Conpound 6 The sane procedures as in Exanple 60
were carried ouprdduom t he conpound obtained in Exanple 3 (4.7 g), 1
nol /L of an aqueous sodi um hydroxi de solution (35 nL), and net hanol
(300 m.), (604p]ve t Hexamagieil®ned conpound (2.8 g, 65% as crystals.
10[ 0089] Exanpl e 63. Production of Sodi um

| r 13- (4- Hydr oxyPheiugtien of Mathyt M- (CoumarinhatCarbomyljIoTryptpphinaté.nrd 7
) The sane procedures as in Exanple 60 were carried out fromthe
conptiind obt ai ned i MHexsamp proé¢eduies agin Exampld 2 vafre aarrgued feom atkéthp
15hydr oxi de solution (33 nL), and nethanol (300 m.), to give the
capti oned conpolstdytGpiamyte Bpdfpchlmriiey(Stlhg) tri¢thpbajifx {2l mLELoumarin-
Production of Na- 3- 2-Fhm | aa 10 -L-Tr pt_p Com ound 20To net hanol
(290 nL) sol ut i Bwadfoxtyhie ach{o¥ig), WRGHEA 2 hg Feadmhathgleng chlayjde@d
added dropwi se 1 nol/L of an aqueous sodi um hydroxi de sol ution (29
mL) at room tenménatougiee thitheaptioned e mypmsind|(2dwe dt3%) st am ofl ppr@duct.
hours, and thereafter to the residue obtained by distilling off the
sol vent un{@046 r eddxmchple 88sure was added water. The

15 Production of Methyl I-Methyl-L-Tryptophanate Hydrochloride.
Thionyl chloride (16.7 mL) was added dropwise to methanol (150

mL) at 0°C, and thereafter 1-methyl-L-tryptophanate (10.0 g) was added at
room temperature. The mixture was allowed to stir for 20 hours, and
thereafter heated and refluxed for 6 hours. To the residue obtained by

20 distilling off the solvent under a reduced pressure was added diethylether,

and crystals precipitated were filtered, to give the captioned compound

(10.7 g, 87%).

[0047] Example 21.
| Production of Methyl N*-[3-(2-Acetoxyphenylacryloyl]-1-Methvl-1-

25 Tryptophanate.




r36 'Jsol ution was nmade acidic with dilute hydrochloric acid, and the
crystals precipitated were filtered, to give the captioned conpound
(5.4 g, 79% . [0091] Exanpl e 65. Produch4on of Sodi umNcL3- 3- Fh

5[ Conpound 4] . The sane procedures as in Exanple 60 were carried
out fromthe conpound obtained in Exanple 6 (4.2 g), 1 nol/L of an
aqueous sodi um hydroxi de solution (17 nL), and nethanol (170 nm.), to
gi ve the captioned coppauiépfotedutts a86YExampid2 e RRAWY G&lfrén the
product. 10[0092] Exanpl e 66. Er12411Ction Sodi um Na-aClt O hall ate
[ Conpound 5].  compdited SBfAEndd POBLHHSIE 2853 ﬂﬁ@@?ﬁnﬁﬁe‘(@!’ﬁn r2i ed
out fromthe conpound obtained in Exanple 7 %é.o g), 1 nol/L of an
aqueous sodi um AgigraiiditieRia|1.sn) WEOHIC anileieianehy(cHE hitrde
to give the captionéd conmpound (3.0 g, 98% as crystals.

[ 0093] Exanpl e 670 mﬁ?,%t’g%{rb@ﬁb edptidaet watnpound (3.9 g, 83%) as an oily product.
Na- ( 3- Phenyl acryl oyl) - L- Tr ypt ophanat e [ Conpound 8%. 20The sane

pr oceglur es [ge4$]n Ex@mine18@2were carried out fromthe conpound
obtained in Exanple 8 (3.7 g), 1 nol/L of an aqueous sodi um hydr oxi de

solution (32 niprpodakdofief Medkl N¥S8-(PLFluokshh@nyhaéMdo Wpt Mesd-1 -
conpound (3.7 g, 98% as crystals. [0094] Exanpl e 68. = 25Producti on of
Sodi urro hen fl &pgRopkhate. np_11]1 9 . The sanme procedures as in
Exanpl e 60 were carried out fromthe conmpound obtained in Exanple 9
(5.8 g), 1 nmol/L of Hit asuepttcdods uninEstamplal? veeat ¢hirded ¢@Irom)the and
met hanol (200 nmL), to give the captioned 5conpound (4.3 g, 73% as
crystals. [0095tdnipompictolBi@inedAndetsehpler20 ﬁ4.0 g), triethylamine (2.3 mL), 2-

of N'-[3-(2.. Trifluoronet hyl phenyl)acryloyll-L- Tryptophanate

[ Comppund 10] . flaofoginnamic acid (2.7 g), WSC+HCI (3.1 g), and methylene chloride

(100 mL), to give the captioned compound (3.1 g, 54%) as an oily product.

[0049] Example 23.
Production of Methyl N®-[3-(4-Fluorophenyl)acrylovl]-1-Methyl-L-

Tryptophanate.

15 The same procedures as in Example 2 were carried out from the
compound obtained in Example 20 (2.0 g), triethylamine (1.1 mL), 4-
fluorocinnamic acid (1.4 g), WSC-HCI (1.6 g), and methylene chloride (80
mL), to give the captioned compound (2.7 g, 94%) as an oily product.

[0050] Example 24.
20 Production of Methyl N%-[3-(2.6-Difluorophenyl)acrvloyil-1-Methyl-L-

Tryptophanate.

The same procedures as in Example 2 were carried out from the
compound obtained in Example 20 (1.4 g), triethylamine (0.72 mL)}, 2,6-
difluorocinnamic acid (1.0 g), WSC+HCI (1.0 g), and methylene chloride
25 (50 mL), to give the captioned compound (1.1 g, 51%) as an oily product.



The sane procedures as in Exanple 60 were carried out fromthe 10
conpound obtained in Exanple 10 (3.4 g), 1 nol/L of an aqueous sodi um
hydroxi de solution (12 niL), and nethanopq (120 nL), to give the
captioned conpound (1.6 g, 46% as crystals. [0096] Exanple 70.
Production of SocffiSL_lox hen 1 acr lo 1 -L- 15Tr to hat_yp_pnotund
11]. The sane procedures as in Exanple 60 were carried out from

t he conpoung0®Bt ai ngEkampleednpl e 11(5.2 g), 1 mol/L of an aqueous

sodi um hydroxi de solution (42 nlL), and nethanol(150 nlL), to give the

captioned conpoPafilucBoR o M&hY) Nég3qpyisDifl soropaédd Ptk Hoalipl dMothyl-1.-
Production of N - 3- 2-Chloroto Il an[ Conpound The sane procedures

as i n Exanpl e 6fryreshapatd.i ed out fromthe conpound obtained in
Exanple 12 (4.5 g), 1 nol/L of an aqueous sodium 38 hydroxide
solution (18 nl), arfthewintepoiceduir8dasin Exdmpli ¥ eetdeaw@dtdud firan the
conmpound (3.7 g, 85% as crystals. [0098] Exanple 72. Production 5Tr
t h[ Cofrpound 13 1compounkhebtaiied ipExaethie 20 (A9 g)y tfisthyiainené (0.08 mel), 2,4-
carried out fromthe conpound obtained in Exanple 13 (3.9 g), 1 m)l Th
of an aqueous sdiffuendiynamic atséd @7 1g),oW QLY. 780 anrdmhmhplenelSO
m.), to give the captioned conpound (2.7 g, 68% as an anorphous
solid product. dflpf08 M Exdrptegivs.the Pamibneti comipoomd (0613 &M% )Las 4n oily
Trypt ophanat ef | M The sane procedures as in Exanple 60 were
carried out fropaodbet.compound obtained in Exanple 14 (4.5 g), 1 nol/L
of an aqueous sodi um 15hydroxi de solution (18 niL), and nethanol (180
m.), to gi y@0323je caixaomdd26onmpound (4.1 g, 89% as an anor phous
solid product. [0100] Exanple 74. Productionof [Conmpound 151. 20The
samel(pr ocedur esPasluctiofod vidthyloN “\[B+2,5eBifl e pbenylzowphoty Hel -Methylihe
obtained in Exanple 15 (4.1 g), 1 nol Th of an aqueous sodi um
hydr oxi de sol utTomptditinate), and nmet hanol (160 nmL), to give the
captioned conpound (3.9 g, 99% as crystals.

The same procedures as in Example 2 were carried out from the

compound obtained in Example 20 (2.0 g), triethylamine (1.1 mL), 2,5-
difluorocinnamic acid (1.5 g), WSC-HCI (1.6 g), and methylene chloride
15 (80 mL), to give the captioned compound (2.9 g, 98%) as an oily product.

[0053] Example 27.
Production of Methyl 1-Methyl-N®-[3-{4-PhenoxyphenyDacryloyl]-L-

Tryptophanate.

The same procedures as in Example 2 were carried out from the
20 compound obtained in Example 20 (1.0 g), triethylamine (0.54 mL), 4-
phenoxycinnamic acid (0.94 g), WSC-HCI (0.75 g), and methylene
chloride (40 mL), to give the captioned compound (0.93 g, 55%) as an oily
product.

[0054] Example 28,
25 Production of Methvl N%tert-Butoxycarbonyl-1-Formyl-L-Tryptophanate.




[0101] Exanpl e 75. 25Production ofifedfl hm1l aa lo 1 W 39 Tr

t o[ Compound 161. The sane procedures as in Exanple 64 were
carried out fromthe conpound obtained pn Exanple 16 (2.6 g), 1 nol/L
of an aqueous sodi um hydroxi de solution (8.0 nlL), and nethanol (80
m.), to give the captioned 5conmpound (2.1 g, 83% as crystals.

[ 0102] Exanpl e 76. Production of

| r- P- ( 4- PhenoxyphenyRaDhgF 650 L) Bugpitreot pSiaspomnsrBénaid (€239 veas
procedures as in Exanple 64 were carried out fromthe 10 conpound

obt ai ned in Exagfed dkdptriscDBIF (70 fil)/sbldfonast N terobataxgdatbonyl-1-
hydr oxi de solution (17 niL), and nethanol (170 nL), to give the

captioned conpofapghy(-4.-BygtopBaf 19 gHray Q| and {HRLOXHeawnd stirfgd for 1
Producti on of Na- enzo?'uran- 2-Carbon 1 -L-Tr '"to. han Com ound 20
15The same proclaslitraso@s tempErani. N&4, DME (25 mliesdlwtign 6f mdontethane
conpound obtained in Exanple 18 (5.6 g), 1 nol/L of an aqueous sodi um
hydr oxi de sol ut {2 nﬂ%&vﬁd-éddealrﬂiopﬁﬁébaﬂtdl"(:(, 280 thd mixtuce giaw stitied for 20
captioned conpound (3.7 g, 69% as crystals. [0104] Exanpl e 78.
20Pr oduct i onnarhduzsaproond tperature. Theaesetion mixtosdwas poasediintdEcanpl e
64 were carried out fromthe conmpound obtained in Exanple 19 (2.0 9),
1 nol /L of an aguweeusdeetthcn with ethyllecateteutTienorg@nic laydr, washdried over
nmet hanol (80 nlL), to give the captioned conpound (1.9 g, 99% as
crystal s. 25[ 0lfifiydxeusdoelini8.sulfat) aRd dhiereaftemthofresidine oBtairdtby distilling
[ Conmpound 261. The sane procedures as in Exanple 64 were
carried out fronffthesdeemaumitr ahtdiceedpriessux srap lpariZied(vitl sdica gelnol / L
of an aqueous sodi um 5hydroxi de solution (28 niL), and net hanol (140
m.),10 o gi ve thelomptdhvomdtoppapiouBZ{1277H), n-hedneashylracstae s.7:3), to
[ 0106] Exanpl e 80. '

give the captioned compound (9.0 g, 86%) as crystals. -

[0055] Example 29.
Production of Methyl 1-Formyl-L-Tryptophanate Hydrochloride.

To methylene chloride (200 mL) solution of the compound obtained
15 in Example 28 (8.9 g, 25.7 mmol) was added dropwise 4 mol/L of
hydrogen chloride-dioxane (19 mL) at room temperature, and the mixture
was allowed to stir for 15 hours. The crystals precipitated were filtered,
and washed with diethyl ether, to give the captioned compound (7.2 g,
99%).

20 [0056] Example 30.
Production of Methyl N®-[3-(2-Fluorophenyl)acryloyl]-1-Formyl-1.-

Tryptophanate.

The same procedures as in Example 2 were carried out from the

compound obtained in Example 29 (4.0 g), triethylamine (2.2 mL), 2-



Production of NcL 3- 2-nuoroil-L-Tr to han coiL_n ainci 10The sane
procedures as in Exanple 64 were carried out fromthe conpound
obtained in Exanple 22 (3.1 g), 1 nol/lpgpf an aqueous sodi um

hydr oxi de solution (12 nL), and nmethanol (120 nlL), to give the
captioned conpound (2.5 g, 85% as crystals. [0107] Exanpl e 81.

15Pr oduction of I\1"- 3- 4-Fluoro [Conpound 281. The sane
procedures as ifiudrsaiplagi®4citees §pWESHHOL (3. Drgmitd metioyipasichloride
obtained in Exanple 23 (2.7 g), 1 nol/L of an aqueous sodi um

hydr oxi de sol ut(100 rh1LY)t6 fme) theaa%gtimdwecﬁmpomﬂdlm.mg) 869%) agianeoityhgroduct.
20capti oned conpound (2.1 g, 80% as crystals. [0108] Exanpl e 82.
Product i on [0d3%( - 3- Bxabijde 3typt ophan [ Conpound 31].

The sane procedures as in Exanple 64 were carried out fromthe

25conpound obt aPraddctidn ER dAGh el Nﬁ-! 812 Flgdrophenyhddrylolyl BD-Beppeopitnate.
sodium 41 hydroxide solution (4.0 inL), and nethanol (40 nL), to
gi ve 3 he captioned GhepatredroBedificyas ifdBiamplect wetataricH @i Sjomx argthy
83. Production of 1\1"-[3-(2, 4-Difluorophenyl)acryl oyl]-1-Methyl-L-
5Tr to har_y_p_D-ttyptdbphdtonphydabcBRitide (2.5 haistaplanpne(eduney, Zxs in
Exanpl e 64 were carried out fromthe conpound obtained in Exanple 25
(0.73 g), 1 nolflicrotinmamacueiu@.GgYiWECaHH §XBdD), suwd ntetivyled cilonidy (80
and nmet hanol (27 nmL), to give the captioned conmpound (0.54 g, 77% as
crystals. 10[ 01k} Hoaipt theBeaptioRed dompiound §3.11¢, -86%6) & & GilY bravhuot.
Trypt ophan [ Conpound 331. The sane procedures as in Exanple 64
were carri ¢a38jt fr @xatdpde 88npound obtained in Exanple 26 (2.9 g), 1
nol /L of an aqueous sodi um 15hydr oxi de sol ution (2.5. 0 m), and
met hiEhol (150 rittpdutibomof Methel NepitiButesyecauhpoyinQ -Methyl L-Tusgsi
crystals. [0111] Exanpl e 85.

The same procedures as in Example 28 were carried out from N-

tert-butoxycarbonyl-L-tyrosine {50.0 g), iodomethane (28 mL), potassium
carbonate (62.0 g), and DMF (500 mL), to give the captioned compound
(50.7 g, 92%) as an oily product.

15 [0059] Example 33.
Production of Methyl 0*-Methyl-L-Tyrosinate Hydrochloride.

The same procedures as in Example 29 were carried out from the
compound obtained in Example 32 (50.6 g), 4 mol/L of hydrogen chloride-
dioxane (123 mL), and methylene chloride (400 mL), to give the captioned

20 compound (33.7 g, 84%) as crystals,

[0060] Example 34.
Production of Methyl N-Acryloyl-O*-Methyl-L-Tyrosinate.

The same procedures as in Example 1 were carried out from the

compound obtained in Example 33 (3.3 g), acrylic acid (1.1 mL), DCC



Production of 1-Methyl-N'-[3-(4-Phenoxyphenyl)acrvloyll-L-Tryptophan
Conf _a_ind 351. 20The same procedures as in Exanple 64 were carried
out fromthe conpound obtained in Exanp%f 27 (0.93.g), 1 nol/L of an
aqueous sodi um hydroxi de solution (3.1 ), and nmethanol (30 nL), to
gi ve the captioned conpound (0.81 g, 90% as crystals. [0112] Exanpl e
86. 25Production of Na- 3- 2-nuoro-1-Forin 42 [Conpound 68 1.

The sanme procedw £g) agietHyl A0S ﬁﬁ,\@%@nﬁ@élp,i@ﬂaﬂéroﬁféﬁﬂnmmL), to
conpound obtained i'n Exariple 30 (4.8 °g), 1 nol/L of an aqueous sodi um

hydroxi de sol ut 48 thd & dadehiRindanol o (368) B-trysidls.gi ve the
capti oned SCorrp%und (3?@%11,6 75%@5 grays%al s.)[Olrfg] Exanpl e 87.

Productionigdscfya- 3 Exathpiens, hen acr lo 1 -D-Tr s to 'Ilan Corn, ound

The sane procedures as In anple 64 were carried out fromthe 10

conpound obt ai ”Pﬂ!)d'uﬂtigff%M&h%N(@-%—Q)cetokf%ﬂﬂ%&fylaﬂ]a(gﬁmﬁylsndl um
hydr oxi de sol ution , and net hano nl), to give the
captipned corrpopg@s{r&.t@, g, 95% as crystals. [0114] Exanpl e 88.
Production of Sodiu n omd 15RI, The sane procedures as in

Exanpl e 60 were car rfitgckagsd plocedireias GPEREMBLE Dikioié Badicdroubrambie 34
(1.9 g), 1 mol/L of an aqueous sodi um hydroxi de solution (11 ni), and
net hanol (70 nMoompeurt ¥etaimed if Exangile 33q8MPLY, hdeth¥ladnige (S.4MMLA2-
crystals. 20[0115] Exanple 89. Production of N 3- 2-H
drol aal ol - W Met ddetdxytifii Reacidd@P ) WSIC-BECL (7.5 g), ahien&dpne chloride
procedures as in Exanple 64 were carried out fromthe conpound
obt ai ned i n ExafpoDemBy, toGife the, captioBéd todipoand €818eQ 68 78)addi diystals3
hydr oxi de solution (38 nL), and nmethanol (300 ni), to give the
captimned und (Ekafnple 385%9 as an anorphous solid product.
[0116] Exanpl e 90. Production of1-L-T rothie

Production of Methyl N-[3-( 3-Acetoxyphenylacryloyl]-O*-Methyl-I -

Tyrosinate,

The same procedures as in Example 2 were carried out from the
compound obtained in Example 33 (2.0 g), triethylamine (1.4 mL), 3-
15 acetoxycinnamic acid (2.0 g), WSC-HCI (1.9 g), and methylene chloride
(60 mL), to give the captioned compound (3.1 g, 96%) as an oily product.

[0063] Example 37.
Production of Methyl N-[3-( 4-Acetoxvphenvl)acrvlovI]—O4-Methvl—L-

Tyrosinate.

20 The same procedures as in Example 2 were carried out from the
compound obtained in Example 33 (2.0 g), triethylamine (1.4 mL), 4-
acetoxycinnamic acid (2.0 g), WSC-HCI (1.9 g), and methylene chloride
(60 mL), to give the captioned compound (2.6 g, 79%) as crystals.

[0064] Example 38.
25 Production of Methyl N-[3-(. 2-Fluorophenylacryloyl]-O*-Methyl-L-




5[ Conpound 43] To met hanol (240 nlL) solution of the conpound
obtained in Exanple 36 (3.1 g) was added dropwi se 1 nol Th of an
aqueous sodi um hydroxi de solution (24 mg at roomtenperature, and
the m xture was allowed to stir for 17 hours. To the residue obtained
by distilling off the 10sol vent under a reduced pressure was added
water, and the m xture was made acidic with dilute hydrochloric acid,

and thereafter Eﬂd’sﬁ:ﬁt@d with ethyl acetate. The organic | ayer was
washed with saturated sodi um chl ori de solution, and dried over

anhydrous sodi um sufTfhatsamegtocediresas inBgadphi2 Weed cafifedwid €fond the
reduced pressure, to give the captioned conpound 15(1.4 g, 51% as an
anor phous sol i dcah obthiadd Th Bsample 3914.8 &) atihylaatine{3.8-mB), 24- H
thwe hu-T rosffie [Conpound 441. The sane procedures as in Exanple 90
were carried oufludtoeinnatifc 26idoGIPe)WSAsHEI (44 g)nalkk anph@edd chidrideg) ,
1 nol/L of an aqueous sodi um hydroxide solution (19 nL), and net hanol
(190 3), to gi@s0thE)capiveorhectaptionediosmpduid (6.0 g7 8p%8sasanystasr phous
solid product. [0118] Exanple 92. ProftcfionoflierLM 1rosi ne

25[ Conmpoungi0eéH]- F4ample 3Fhe sanme procedures as in Exanple 90 were
carried out fromthe conpound obtained in Exanple 38 (5.8 g), 1 nol/L
of an aqueous sPwiductity df Mdthel NIBu-Bluof@henly))acraitsly]in Aiteth y1{1200
m.), to give the captioned conpound (4.2 g, 76% as crystals.

5[ 0119] Exanpl e P@osinRteoducti on a 3- 3-Fluoro [ Conpound 41_j _m

The sane procedures as in Exanple 90 were carried out fromthe
conmpound obt ai ned i Thexamel prod8&dres 9s &) Exdmplel 2 wend canniedque dircan shodli um
10hydr oxi de solution (12 m.), and nethanol (120 nL), to give the
captitoned conpawmipduhdiolgainéd ¥ Examply $84R9. g)| @iahyExdnpl®.494L), 3-
Producti on- (4- Fhi oroherl -L-T rosine f Conpound 42]. 15The sane
procedures as ifiudmvaimmhmi®dcideiles gprWBENHEI (1 Org)pand enatoyfpoe nbloride (60
obtained in Exanple 40 (2.5 g), 1 nol/L of an aqueous sodi um

hydr oxi de sol utmbl), tb2Averthe, capticynee chapolind (39 m199%) @5 g ody phaduct.
captioned conpound (2.2 g, 90% as crystals. [0121] Exanpl e 95.

[0066] Example 40.
Production of Methyl N-[3-( 4-Fluorophenvl)acryloyl]-0*Methyl-1-

15 Tyrosinate,

The same procedures as in Example 2 were carried out from the
compound obtained in Example 33 (2.5 g), triethylamine (3.1 mL), 4-
fluorocinnamic acid (1.9 g), WSC+HCI (2.1 g), and methylene chloride
(100 mL), to give the captioned compound (2.5 g, 69%) as an amorphous
20 solid product.

[0067] Example 41.
Production of Methyl O*-Methyl-N-(3-PhenylacryloyD)-L-Tyrosinate.

The same procedures as in Example 2 were carried out from the

compound obtained in Example 33 (2.5 g), triethylamine (3.1 mL),



20Pr oducti on of 04-Met hyl - N- ( 3- Phenyl acryl ovl) - L- Tyrosi ne [ Conpound
4], The sane procedures as in Exanple 90 were carried out from
the conmpound obtained in Exanple 41 (3.499), 1 nol/L of an aqueous
sodi um hydroxi de solution (19 n.), and nethanol (150 nL), to give the
captioned 25conpound (2.0 g, 62% as crystals. 45 [0122] Exanple 96.
Production of 1\1- 3- 2-Cumo -WMefir 1-L-T rosine Conf_a in _id 46
. The sane procédusgsc addi(n.75XaWE€E-BE] (Bl e)caid inethylerie £lloridé (E00 mL),
5conpound obtained in Exanple 42 (3.1 g), 1 nol/L of an aqueous

sodi um hydr oxi d® giot whd eaptichddmompoand (1€ Ha99h) 4slaoily produet.gi ve the
captioned conpound (2.7.9g, 89% as crystals. [0123] Exanpl e 97.
Product i on [0068]4- MetEBramp¥e ¥2hen 1 acr lo 1 -L- 10Tyrosine [ Conpound
47] . The sane procedures as in Exanple 64 were carried out from
t he conpound obPwidnetlon nf Bethpl B-B3(2-Cyinephenil)aoiyley1pO ‘aedotdous
sodi um hydroxi de solution (15 nL), and nethanol (150 nL), to give the
capti®ned conmpdlns{iatd g, 83% as crystals. 15[ 0124] Exanpl e 98.
ProM- 3- 2-Metholie [Conpound 48]. The sane procedures as in
Exanpl e 90 wer e car (Thekamd pilocedarthes aoEpampit 2 biteaé nexiedrovEfmmile 44
(1.6 g, 1 nmol/L of an aqueous sodi um 20hydr oxi de solution (13 ni),
and met hanol ( I&npdynd dtagieden thengde88qBedg); anigthylahiad (2.7gnl),3349 as
crystals. [0125] Exanple 99. Productionof N 3- 2-Chloro 1Trothie
Lcorinici 491. cyhfiocinnafitie asian@.pghdEBOrHE142.3i g), echmuitieyl6de eldoede (70
carried out fromthe conmpound obtained in Exanple 45 (2.9 g), 1 nol/L
of an aqueous smili)uim diyeltleccapeionet eompoufd 2321 g, Scdhdanatybiatol (120
m.), to give the captioned conpound (2.4 g, 79% as crystals.

5[ 016] Exap@0é9]100. Example 43.

Production of Methyl O*-Methyl-N-[3-(2-

Trifluoromethylphenvl)acryloyl]- L-Tyrosinate.

The same procedures as in Example 2 were carried out from the
compound obtained in Example 33 (2.5 g), triethylamine (1.7 mL), 2-
15 - trifluoromethylcinnamic acid (2.6 g), WSC-HCI (2.3 g), and methylene
chloride (70 mL), to give the captioned compound (4.1 g, 99%) as an
amorphous solid product.

[0070] Example 44.
Production of Methyl N-[3-(2-Methoxyphenyl)acryloyl]-O*-Methyl-1-

20 Tyrosinate.

The same procedures as in Example 2 were carried out from the
compound obtained in Example 33 (2.5 g), triethylamine (3.1 mL), 2-
methoxycinnamic acid (2.0 g), WSC-HCI (2.1 g), and methylene chloride
(100 mL), to give the captioned compound (2.8 g, 76%) as an amorphous

25 solid product.



Production of N 3- 2 6-Difluoro hen 1 acr 1o 1 -0 -Meth 1-L-T rosine
"Corn otpilacil5 The sane procedures as in Exanple 64 were
carried out fromthe conpound obtained gy Exanple 46 (3.0 g), 1 nol/L
of an aqueous sodi um 10hydroxi de solution (12 nmL), and nethanol (120
m.), to give the captioned conpound (2.8 g, 95% as crystals.

[0127] Exanpl e 101. Production of

N43- (2, 4-D[bbmrophw%/l] -04- Met hyl - L- Tyrosi ne (Conpound 511.

15The same procedurés as in anple 64 were carried out fromthe

conpound obt ai npfbduetiEﬂ%HM&hﬁFN(&@-%lorégﬁaiﬂn%cgﬁoﬂ]-@ﬁmuil-godl um
hydr oxi de sol utTon , ahd net hano , to give the

capti oned conporggﬂ)sjr?ﬁtg. g, 96% as crystals. [0128] Exanpl e 102.

20Pr oducti on of - 5-Difluoro hen 1 acr 1o 1 -04-Meth 1-L-T

rosine onL_Ini._I nd Bglsame protb@uisd s iR ERELPW BWeRE chitidduTTtém e
were carried out fromthe conpound obtained in Exanple 48 (2.8 g), 1
nol / Ls of an aquestpowRbbiaineidh Bstashepls 33URIDE), tddthlaming {d. 7nmthanol
(110 m.), to give Ehe capti oned 25a??npou;(g (%).4 g, 89% gs crygt al s.
47 [0129] Exanpl enidfsinndtiiedieed (22 g9f WSC-HCI ﬁ2'3 %), and methylene chloride
N-{3-[3,5-Bis(trifluoronethyfl phenvllacryl oyl }-04-MethylL-Tyrosine

| Conpound 531. (Tilem$A® giveardsiptivnad cothpoxad il 07646) & agstalsed out
fromthe 5conpound o taigged in gg)npl e 4555)(&3?3 g)g;? 1 rr)l’)lltlg_mof an
aqueous socﬂimrm]hydr (Eg@lsqbuti on (11 m.), and nethanol (110 ni), to
gi ve the captioned conpound (2.3 g, 71% as crystals. [0130] Exanpl e
104.  froduct i oprottubtios ofi@MethgbNL[3-@.6 Diflubasgiheaylat:GogIpOidvBayl-1 -
The sane procedures as in Exanple 64 were carried out fromthe
conpoand obt ai NEdrgsiaxanple 50 (3.2 g), 1 nola, of an aqueous sodium
hydr oxi de solution (11 niL), and nethanol (110 nL), to give the

capti oned conpound (Thelsaghe PRdass as ys Eabmplel? wWii8 thirieainqltdrdf$he
Producti on of N-(Benzofuran-2-Carbonyl)-04-Methyl -L-Tyr osi ne

Coni _a_i nd 571. compounkhebtaiied ipfExaadhle 83 (@S ) tiixthyhineing41 Wemé.), 2,6-
carried out fromt]ﬂe conmpound obtained in Exanple 51(3.4 g), 1 nol/L
of an aqueous sdiffussocinnamic acid (2.2 g}, WSC-HCI (2.3 g), and methylene chloride

(70 mL), to give the captioned compound (3.1 g, 82%) as crystals.

15 [0073] Example 47.
Production of Methvl N-[3-( 2 4-Difluorophenyl)acryloyl]-0*-Methyl-L-

Tyrosinate.

The same procedures as in Example 2 were carried out from the
compound obtained in Example 33 (2.5 g), tricthylamine (1.7 mL), 2,4-
20 difluorocinnamic acid (2.2 g), WSC-HCI (2.3 g), and methylene chloride
(70 mL), to give the captioned compound (3.0 g, 80%) as crystals.

[0074] Example 48.
Production of Methyl N-[3-(2.5-DifluorophenyDacryloyl]-O*-Methyl-1 -

Tyrosinate.



20hydr oxi de solution (15 nlL), and nethanol (150 nmL), to give the
captioned conpound (2.6 g, 78% as crystals. [0132] Exanpl e 106.
Producti on of N (Counarin-3-Carbonyl) -0 Met hyl -L-Tyrosi ne ' Conpound
581. 48 The sane procedures as in Exanple 90 were carried out
fromthe conmpound obtained in Exanple 52 (2.7 g), 1 nol/L of an
aqueous sodi um hydroxi de solution (11 nm.), and nethanol (110 nl), to

gi ve the captioned qqm@,@ﬂfd})lbaedurﬁs aﬁﬁf/ﬁxmplerzl%ﬁd SarriéﬂQ)h%]]oExdTml e
107. Production of N 3 FhiorolLir_a may'101-L-Lettch_ie

| Conpound 591. compdilif ghtamedriaExduipls SQS(ZJSFg)EKBaThyhnﬁﬂe {eFenkp2;3-ed
out fromthe corrpound obtained in Exanple 53 (4.0 g), 1 nol/L of an

aqueous sodi um difldbeoditiearaiel deid 8212@,1“?30 HG@N@.31g), hadaheth@te whjorideo
gi ve the captioned 10conpound (3.6 g, 93% as an anorphous solid
product. [0134]&® )&0?@&% theRapivatd comPbuid (B8 g2 7RHS)@EGrystalsi | M nd
661. The sarre procedures as in Exanple 64 were carried out from
t he cpnpou t ai n@kamplédanpl e 54 (4.2 g), 1 nol/L of an aqueous
sodi um 15h>[/((;jnr‘?3| de solution (39 m_) and net hanol (390 m_) to g| ve,

t he capti oned cprg d Ao
Production of N[3-(2-Fl uorop eny )acryl oyl EL- Met hi oni ne Corrpound
6711, 20The sanelepiivddedytesinae. i n Exanple 64 were carried out from

t he conpound obtained in Exanple 55 (3.7 g), 1 nol/L of an aqueous
sodi um hydr oxi de solTheisame(g®cedyres anih Erampled? wetdcamicyl, out drogi thee t he
captioned conpound (3.0 g, 85% as crystals. [0136] Exanple 110.

25Pr oduct i on ofcdiiys@did ebtag@d[itdigampie 38 (2.5 g), tritthyanse f1.doebyes- as
in Exanple 60 were carried out fromthe conpound obtai ned in Exanple
56 (W0 g), 1 rib(tiflobramethgl)emmandodcidr(Biygly, Wsml(ﬁﬁig)nam¢4 m),
and nethanol (150 nL), to give the captioned Sconmpound (2.4 % 629

as crystals.  methylene chloride (70 mL), to give the captioned compound (3.4 g, 70%)

as an oily product.

[0076] Example 50.
Production of Methyl O*-Methyl-N-[3-(4-Phenoxyphenylacryloyl]-L-

15 Tyrosinate.

The same procedures as in Example 2 were carried out from the
compound obtained in Example 33 (2.5 g), triethylamine (1.7 mL), 4-
phenoxycinnamic acid (2.9 g), WSC-HCI (2.3 g), and methylene chloride
(70 mL), to give the captioned compound (3.3 g, 74%) as crystals.
20 [0077] Example 51.
Production of Methyl N-(Benzofuran-2-Carbonyl)-O*-Methyl-L-

Tyrosinate.

The same procedures as in Example 2 were carried out from the
compound obtained in Example 33 (2.5 g), tricthylamine (1.7 mL),
25 benzofuran-2-carboxylic acid (2.0 g), WSC-HCI (2.3 g}, and methylene



[0137] Exanpl e 111. Production of Onithine. To nethanol (260 nlL) of
t he conpound obtained in Exanple 57 10(6.9 g) was added dropw se 1
nol /L of an aqueous sodi um hydr oxi de sq%ytion (26 nL) at room
tenperature, and the m xture was allowed to stir for 21 hours. To the
resi due obtained by distilling off the solvent under a reduced
pressure was added water, and the m xture was nmade acidic with 10%
citric acid. T } s M t i
5t her eaf ter 1 ha araan Lo O R R G R o oy
chl oride sol utign4y@nd dried over anhydrous sodium sul fate. The

sol vent was di iIFed of f under a reduced pressure, to give the

capti oned gﬁmg?und thi¥e 58199 as an oily product. [0138] Exanple
112.  20Pr oduct’i on %— 3- (2- Fl uor ophenypacryl oylR- Qi t hi nate
Hydrochloride  plo@aepat BeiMey! N-(Ccmmmﬁl-gatmb%gg@bmhﬂ&g&rosinate.
Exanpl e 29 were carried ou rom the conmpound obtained in anpl e 111

(5.4 4), 4 nol/L of TnedhagsitoedthRes seHi Bxanple(dwetd tarriad Guitiday tirne
chloride (200 nL), to give the captioned 25conpound (4.1 g, 90% as

crystals. 50 [&}@%ﬁmhﬁeé&lﬁxaﬁrﬂagst@@g) triethylamine (1.7 mL),
of 3- (2- Fl uor ophenypacryl oy1RTE-t ert - But oxycar E)onyl - LLysi ne.

sanme procedur ecoagndrih-BXR0RY 81k lakidEL.S §AWSEHOME. S bPEntiiAethgTapeund
obtained in Exanple 58 (4.0 ¢g), 1 nol/L of an aqueous sodi um

hydroxi de sol utdieéride 670%ak), ngvgﬁé@djﬂion@'a% dt(0.80¢ VAL %8s crystals.
captioned conpound (3.8 g, "98% as an oily product. [0140] Exanple

114. FOMQ] Proguekigd®sef Na- 3- 2-Fluoro hen 1 acr 1o 1 -L-L
sinate H drochloride IOI%npound 611. The sane procedures as in

Exanfy) € 29 ver epegitii@toPMethylon [Bhe-ElabpsplicdyDbéwladiil-Delkoiaapl € 113
(3.8 g), 4 nol /L of hydrogen chloridedi oxane (7.0 nL), and nethyl ene

chloride (80 nlL), tThgisutielpiBcedints ONROEgaAPRLNerSciirigd B2 Honamethyl
crystals. 15[0141] Exanpl e 115. Productionen

Pent anet hyl di hydiahkenaehydeschborsdd (R0 g))triettdlgnirien@.5 mL), 2The sane
procedures as in Exanple 111 were carried out fromthe conpound

obt ai ned i n ExafidreciPafnde dcid)(3.0Lg)yWSC-HICl ¢B.559)y end snesloglenerchloride
20hydr oxi de solution (8 0 nmL), and nethanol (80 nL), to give the
gigt i oned conpquod mRB),%o givedth¥captiondd compomid (4181g, SB%)4E]drystalsl e

15 [0080]  Example 54.

Production of Methyl N-[3-(2-Fluorophenyllacrylovl|-L-Serinate.

The same procedures as in Example 2 were carried out from methyl
L-serinate hydrochloride (2.5 g), triethylamine (2.4 mL), 2-
fluorocinnamic acid (2.8 g), WSC-HCI (3.2 g), and methylene chloride
20 (100 mL), to give the captioned compound (4.2 g, 98%) as an oily

product.

[0081] Example 55.
Production of Methyl N-[3-(2-Fluorophenyl)acryloyl]-L-Methioninate.

The same procedures as in Example 2 were carried out from methyl

25 - L-methioninate hydrochloride (2.5 g), triethylamine (2.1 mL), 2-



Production of Ir-P-(2-Fluorophenypacryl oylFL-Argi ni ne [ Conpound 64].
51 To net hyl ene chl oride solution of the conpound obtained in
Exanple 115 (2.8 g) was added dropw se 44ifluoroacetic acid (50 ni)
at roomtenperature, and the m xture was allowed to stir for 24
hours. To the residue obtained by distilling off the solvent under a
reduced pressure 5was added diethylether, and the m xture was stirred

for 24 hours atfl@@RliANRE hefdi2es ) WSCrHEI L9 Br1S00 Rirhel) Schd\kthylene
filtered, to give the captioned conpound (1.4 g, 68% . [0143] Exanpl e

117. Producti oghlgfide (80 mL), to give the captioned compound (3.7 g, 95%?1&5 an oily
2, 5- Di oxopyrrolidin- 1-y13-(33- (§anophenyl )Acrylate. 10To nethyl ene
chl oride (300 ni;,)odgutspensi on of 3-cyanocinnamc acid (9.0 g) and

N- hydr oxysuccinic acid imde (9.0 g) was added W5C1-1Cl (15.0 g) at

0C, and thg¢ons turem@m%éiljs_red for 6 hours at roomtenperature. The
reaction mﬁxt u2r<'|e was washed with water, and the organic |ayer was

dri eds over anhyPfodustiswef Divthyl NafR(2-Fisrophsiyilasrlodhiaiiet ntivate.
distilling off the solvent under a reduced pressure were filtered
with diethyl ether, The sgineeprotedwaphs inBampladwet: Cdidied cut FRBAYiethyl
[ 0144] Exanpl e 118. Production of

2, 5- Di oxopyr r ol dilitadniydid {4 4 €y anethhRmihg (8.2yh B}, 2-fludieisanmic acid (3.1
procedures as in Exanple 117 were carried out from 4- 20cyanoci nnani c
acid (5.0 g), '\%ﬁWSQ‘XHSU Sri)pamd idthytewkeckibride )50 WEG1iGdivedhs g) ,
and net hyl ene chloride (150 nmlL), to give the captioned conpound (6.2
g, 79% as cr ysdﬁ%ﬁi@necﬂ Qdhpbid ipl0ez, 5B%) asRumosinotphons eblid product.

2, 5-Di oxopyrrolidinThyl 2-Cyano-3-Phenyl Acrylate. 52 To

met hyd ene ¢O083]i de (E3@thpit F7suspensi on of a-cyanoci nnamic acid (10.0
g) and N-hydroxysuccinic acid imde (10.0 g) was added WSCHCI (16.6
g) at 0C, and tPedatiénoEMEayENF{B4d-Flooradhegllac yhtyl-Didsert-
tenperature. The reaction m xture was washed wth water, and the
5organi ¢ | ayer BamxgcabdnoMErOarithidateus sodi um sul fate. The resi due
obtained by distilling off the solvent under a reduced pressure was
purified with a sil iThe sgele mokedares hs imBxamphlphwefe biroredfant dfyom twethyl
gi ve the captioned conpound (6.9 g, 44% as crystals. [0146] Exanpl e
120. N®%tert-butoxycarbonyl-L-ornithinate hydrochloride (5.0 g), triethylamine

15 (3.0 mL), 2-fluorocinnamic acid (3.1 g), WSC-HCI (4.1 g), and methylene
chloride (100 mL), to give the captioned compound (6.9 g, 99%) as an oily

product.

[0084]  Example 58,

Production of Methyl N%-[3-(2-Fluorophenvl)acryloyl}-N°-tert-

20 Butoxycarbonyl-I-Lysinate.

The same procedures as in Example 2 were carried out from methyl
N“-tert-butoxycarbonyl-L-lysinate hydrochloride (10.0 g}, triethylamine
(5.6 mL), 2-fluorocinnamic acid (6.7 g), WSC*HCI (7.7 g), and methylene
chloride (200 mL), to give the captioned compound (10.2 g, 74%) as

25 crystals.



10Pr oducti on of 2,5-Di oxopyrrolidin-1-y1l2-Cyano-3-(2-Fl uorophenyl)
Acryl ate. The sane procedures as in Exanple 119 were carried out
froma- cyano-2-fluorocinnamc acid (1230 g), N hydroxysuccinic acid
imde (10.8 g), WBC-1-1Cl (18.1 g), and nethylene chloride (300 ni),
to give the 15capti oned conpound (8.0 g, 44% as crystals.

[0147] Exanpl e 121. Production e 3- 3-C armft

et Li ry_p_ScEQggg]Szl Amtaatphiesm ound il L To water (80 ni)-di oxane (80
m.) solution of L-tryptophan (3 0 g) 20was added sodi um

hydr ogencar bonapgduétisn 8f Méth@ “iﬂgztﬂﬁofﬂg(hbﬂy%a%&bllq]:m@,ﬂ,(ﬂﬁ-?)0
mnutes at roomtenperature. xt,” di oxane sol'ution of the
conpound obt ai NeghthmefXadiblyrobkhiz6fhizn-9)SuasnvApiedrdiaidadke N xture
solution at OC, the mxturé was stirred for 17 hours at room
tenperature. The redatel Amdproicod@eyas it BRe@Pld 2inkde corredldud fivah wmehyl
under 25a reduced pressure, thereafter the solution was made acidic
witha 10% 53 RO eIUS 6CT-bEmtaniehdldEgdtdiedrofaagh StadfonyVsT argininate
precipitated were filtered. The crystals were washed with water, to
gi ve the capti omﬁdoglﬁﬁﬁ@ur(ﬂ.d%)a GrichyRtihe (1.814B), R<fiptezididinic acid (2.1
5Production aNa-" 3- 4-C all0 hei HypSgyJd"gyl-Ilj-liylpp_L p_'r to han
[ Conpound 19). g), WSTHEHCE€0¥ )| acddigtiefens chlorids (IO enl2{o piseehe
carried out fromLtryptophan (2 0 g), sodium hydrogencarbonate (0.9
g), the conpounghpbibhiad eethponnExe/pt,®9v3Bay ¢ Smoyphoadtselid peddwdt) , and
di oxane (160 nL), to 10give the captioned conmpound (1.9 g, 53% as
crystals. | Exaidagnpl@$0. Production of

Na- ( 2- Q/an([)- 3- Phenyl acryl oyl) - L- Trypt ophan [ Conpound 2,s_k The sane
procedures as iProduatiph of $3diuse NE-AaryloedL ohitypfophambte [Comiiyninaohian
(2.5 g), sodium hydrogencarbonate (1.1 g), the conmpound obtained in
Exanpl e 119 (3.3 @) Tomaetranoc¥ (50mn)l,) sahrioh ebtha eofube@indiobtaihed gi ve t he
captioned conpound (1.3 g, 29% as crystals. [0150] Exanple 124.
Producti on of WRxdinpled! (e g} 3étmnial) was Bdded 1hmol/Re@Canaigudo@2dndium
The sane procedures as in Exanple 121 were carried out from :
Lt rypt ophan (3. K®ydypxideadilutior{idé ageratanpbomietmpefdtus:. gThe tirtucompsund
obtai ned in Exanple 120 (4.2 g), water (80 niL), and di oxane (160 mnl),
to give the capillowattccairfon@dicu?s,and, thdsdften theyssidusobtained by

15 distilling off the solvent under reduced pressure was added water, and the
pH of the solution was adjusted to about pH 7 with polystyrene bound type
p-toluensulfonate beads (2.8 mmol/g) (2.0 g). Beads were filtered off with
a Millipore filter, thereafter the filtrate was distilled off under a reduced
pressure, and the crystals precipitated were fﬂtered with diethyl ether, to

20 give the captioned compound (0.9 g, 87%).

[0087] Example 61.
Production of Sodium N°-[3-(2-Hydroxyphenylacryloyl}-L-

Tryptophanate [Compound 2].

The same procedures as in Example 60 were carried out from the

25 compound obtained in Example 2 (5.0 g), 1 mol/L of an aqueous sodium



25[ 0151] Exanpl e 125. 54 Production of

Na- Benzyl oxycar bonyl - L- Tr ypt ophan Am de. To THF (150 nl)

sol ution of Wbenzyl oxycarbonyl - L-tryptgfphan2, 5-di oxopyrrolidin-1-yl
ester (5.0 g) was added dropw se a 30% aqueous amonia (3 3 nlL) at
0C, and thereafter the m xture was stirred for 2 5hours at room
tenperature. The crystals were distilled off, and thereafter to the

resi due obtai neﬁlyd%}zixﬂie%bldtidd@7%L?,téi'ﬂ HeihuasH (300 thhy, thigivd Bicecapliged

a reduced pressure was added petrol'eum ether and a small anount of

di ethyl ether, @ahfpédifi ,yg}g&%ggg@g}smlgat ed were filtered, to give
t he capti oned conpound % g, 91% ." 10[ 0152] Exanpl e 126. Production

of L-Trypt (Eoﬂjﬁ] Ami Qg;amﬁ(;cggjt hanol (300 nL) solution of the conpound
obtai'ned in Exanple .6 g) was added 5% pal | adi unf carbon (0. 36

g) in an argon Pﬁo@lﬁéﬁ&?b?Soéﬂ%I_\ﬁB%'%Hjﬂﬁ)g@jeﬁ%l?idrgﬁ)ﬂ]FL-16 hour s
at roomtenperaturée 151 n a hydrogen atnbspheéere. e catal yst was
filteged of f, apgpidithapaleV@Ump@iddistilled of f under a reduced

pressure, to giveé the captioned conpound (2.1 g, 95% as an oily

product. [0153] Exanmih@ shé procedures as in Exaifpdiwvesncatied out from the
Na- [ 3- ( 2- Fl uor ophenyfl acryl oyl | -L-Trypt ophan Am de 20Cona_uld 231.
To THF (80 nl) &ghpdirdobthinddin Hxe: Br(@l7 @, n-raeLf @A-aqueous sodium
fl uorophenyl)acrylate (2.7 g) was added dropw se THF (80 i)

suspensi on of tihwiregideeuhdioh’@5(dL), 4 atthatol 300 hhirteafivethetdaptioned
m xture was stirred for 2 hours at roomtenperature. DMF (10 nL) was
added 25t her et o(;o,-g%tdlﬁd‘(@x&gw@%)taher tAqs.ure was further stirred at
room t enperature 5 for 19 hours. To the residue obtained by

di stig!i ng[w89]t he Bxawgiké 68nder a reduced pressure was added et hyl
acetate, the mxture was washed with water, and thereafter the

organi c |ayer ve®ddeiiedopBedivanNoiZols HydexvphsnyhadrgloyIpe-r esi due

obtained by distilling off the solvent under a reduced 5pressure was
purified w th sThiptépiaehtec/@ampmattr Dot ogr aphy (BW 127ZH,
chl or of orm net hanol = 40:1), to give the captioned conpound (1.6 g,

439 as crystals. [ Thedhmegmptedurg8as in Example 60 weker catuetiont fiofn the
1-Meth 1-1\1"- 3- lietylp Sciy_Y )Ipth' 101-L-Trtohan Com ound 10291

The sane procedempoasl obtaimedrin/Bxatile wede gadrmell aftanfaqueods sodium
met hyl - L-tryptophan (2.0 g), sodium hydrogencarbonate (0.8 g), 2,5-

di oxgpyr rol i di nhyldrgdida-sphein (38ani),and h2thang) (300ank), togiverthe, captidned
di oxane (140 nL), to give the captioned conmpound (1.1 g, 33% as

crystals. 15[ 0l&dmpoandn(3e7 §290%) as crystals.
[0090] Example 64.
Production of N®-[3-(2-Fluorophenylacryloyl]-L-Tryptophan [Compound

3.

20 To methanol (290 mL) solution of the compound obtained in

Example 5 (7.1 g) was added dropwise 1 mol/L of an aqueous sodium
hydroxide solution (29 mL) at room temperature. The mixture was
allowed to stir for 29 hours, and thereafter to the residue obtained by

distilling off the solvent under a reduced pressure was added water. The



Production cdl\r- 3- 2-C anolo 1 A -Mefit 14.-Tr to hui onl _Ca_ _Lind
30 . To water (60 nl)-di oxane (60 nL) suspensi on of

1-met hyl -Ltryptophan (2.1 g) was addeddj;(?di um hydr ogencar bonate (0.8
g) at 0C, 20and the m xture was stirre or 30 m nutes at room
tenperature. Di oxane (80 nmL) sol ution of

2, 5-di oxopyrrolidin-1-y13-(2-cyanophenyl)acrylate (2.5 g, 9.2 mol)
was added dr opwiotgridiPwal nddRAkidieRwifh dflifechviiroSforiangid, hed ModysRInas
stirred for 15 hours at roomtenperature. The reaction m xture was

concentrated t oy RcibifdteiOWEREiNEaT tofit € ducethtiyned Sufounal(sK £5995

added thereto, and the m xture was washed with diethyl ether. "The )'56
aqueous | ayggoas mpdangae@sc W th a 10% aqueous citric acid

sol ution, and rtqﬁer_ea er extracted with ethyl acetate. The organic
layer was washepkonhbfios 8t Shaiude NSO-(Fhivrpheisy] etb Vi1 -Taistophanate
thereafter dried over anhydrouS sodi um sulfate. 'The solvent was

distidled off l{mﬁ%ﬁ_@i@ced S5pressure, to give the captioned
conmpound (0.96 g, as an anor phous solid product. [0156] Exanpl e
130. Production of The same procedures as in Example 60 were carried out from the
Na43- (3- Cyanophenypacryl oyl)-1- Met hyl - L- Trypt ophan [ Conpound 10The
sanme procedur escafpdihdsanied id Hxangile 6qar2 prd mol/Lfofam dhueous sodium
nmet hyl - L-tryptophan (2 0 g), sodium hydrogencarbonate (0.8 g), the
cormpound obt ai nggirbRideXsaNitich UY7ml 3, sndahethaabe(1 7068 LyLth, giad thedtaptianed
(140 nL), to give the captioned conmpound (3.1 g, 90% as crystals.
[0157] Exanpl e Igpmpoufix(337 gﬂSWd}ﬁiaﬁaﬁ[orbﬁ@ﬁ@Mfﬂp@ﬂtd. The sane
procedures as in anple 129 were carried out from 1-

met hyj - L- t [002)phan Exdndpl@ 6. sodi um hydr ogencar bonate (0.8 g), the
conmpound o taiz%ed in Exanple 118 (2.5 g), water (60 nlL), and di oxane

20(140 n), to Ekio\dﬁcﬁdiﬁf0€SBH1M@H‘-@{QFMOQH@@Imcr_\ﬁ6@]-1a§‘rmophanate
anor phous solid product. [0158] Exanple 132. Production of

Trypt ophanW 371 Coridound 5]. To water (60 nlL)-di oxane (60 nlL)

suspensi on of 1-nethyl-Ltryptophan (2 1 g) was added sodi um

hydr ogencar bonat e ( @Th8 saneaprod€&iurands iExamplab6@ wees catriedrond ffom t1R0
m nutes at roomtenperature. Di oxane (80 nL) solution of the conpound
obt ai ned i n ExamgshpourRDoitdineddn ExaznfHefB3)0 ghd mdHEdfdmo pawese:stsod iume
reaction mxture at 0C, and the m xture

15 hydroxide solution (35 mL), and methanol (150 mL), to give the captioned

compound (3.0 g, 98%) as crystals.

[0093]  Example 67.

Production of Sodium N®-(3-Phenylacryloyl)-L-Tryptophanate

[Compound 8].

20 The same procedures as in Example 60 were carried out from the
compound obtained in Example 8 (3.7 g), 1 mol/L of an aqueous sodium
hydroxide solution (32 mL), and methanol (150 mL), to give the captioned
compound (3.7 g, 98%) as crystals.

[0094] Example 68.

25 Production of Sodium N%-[3-(2-CvanophenyDacryvloyl]-L-Tryptophanate




- &

was stirred for 21 hours at roomtenperature. The reaction m xture
was concentrated to a 1/3 volunme under a reduced pressure, water was
added thereto, and the m xture was wash with diethyl ether. The
aqueous | ayer was nmade acidic with a 10% aqueous citric acid
solution, and thereafter 1l0extracted with ethyl acetate. The organic
| ayer was washed with saturated sodi umchloride solution, and

thereafter dri e&;&ﬁﬁéulﬂl%drous sodi um sul fate. The resi due obtai ned

by distilling o ent under a reduced pressure was purified

with silica gel chrofptoe &R %QY%E%amgTH &0 9«‘(696 BARUNAR HorT the

50:1), to give the caption conmpound as an anor phous

solid product 8l d4A Fxanf}109 1051 f di
N13- ( 3- Wanophenylﬁ%ﬁ(oylg- 04- I\/EX%ﬁ di neOUICJIoonI?rnaaqlu%o}l?uSO Br

The sane proced %&?{?3' Z&d’ﬁ'é% q8l 20@%2 Liof %"tlﬂ:“ tioned
20net hyl - L- tyr oﬁﬁgx?% dé’mbt di u?n hydr oggnca bonatz 00él c%p e

conpoyind obt ai n@(g11 gﬂpf@eﬂ% % as 2rdstdll, vvater (60 rrL) and di oxane
he c

(160 n), to give oned“conpound (1.8 g, 509 as an anor phous
sol i d prodyggos [016(&5@@ e 134. 58 Production of N- 3- 4-C
MX osi ne |-Co n’p}oun The sane procedures as in Exanple 121

were carried OUPrJdErlgﬁbQﬂif SRR Nq-Fj-?H?i‘ﬂh%r&rﬁe@q@heng%ﬁbﬂq!by |-L—

hydr ogencar bonat e Co un al ne anpl € (2.8
g), water (60 nﬁ‘%%}gmqteomﬁp&g{ﬁpl@p) to give the captioned
conmpound (1.6 g, as crystals. [0161] Exanpl.e 135. Production of

IN1'i- 3- 2-Fluoro VIQie_ﬁﬁfefdpx%Eé@lméQﬁQﬁlEiémple]m%réémeﬁrdiﬁqwiﬁ% as
in Exanple 129 were carried out fromL- glutamne (2.0 g),

2, 5-j oxopyr r ol égthpodnd/dbtdined-ifi RsQ# hgﬂbqnxm@@r 1 1B6KL (03 28 Mhcotostiditim
hydr ogencar bonate (1.2 g), water , and di oxane (160 nL), to

gi ve the captio oS RIRIOUREH( 23mSIL ﬁﬂ’/ﬁleﬂﬁmér $), tbQdi6e jHex@appioted
136. 15Pr oductl?%ﬁ A N 3- 2(21FI uor)o hei t-Tr ot?ql W[Cor)rpofjg&d 621.

The sane pr Oced‘gﬁlﬁﬁmﬁﬁj (1r15§x i%sb@y?stﬂﬁre carried out from
L-tyrosine (3.0 yrroI|d|n (2-fl uorophenyl)acrylate (4.6
g), sodi um[m;t;]ogenqgg;ra aye. (1.5 g), water (80 nlL), and di oxane (80
m.), to give the captioned conpound (2.2 g, 41% as crystals.
20[ 0163] Exanpl epbhilbetiof’bPSaiun® N0f3-(2-Methoxyphenyl)acryloyl]-L-
N-tert-But oxycarbonyl-1-Ethyl-L-Tryptophan

15 Tryptophanate [Compound 11].

The same procedures as in Example 60 were carried out from the
compound obtained in Example 11 (5.2 g), 1 mol/L of an aqueous sodium
hydroxide solution (42 m1.), and methanol (150 mL), to give the captioned
compound (2.9 g, 55%) as crystals.

20 [0097] Example 71.

Production of N®[3-(2-Chlorophenylacrvloyl]-L-Tryptophan [Compound

12].

The same procedures as in Example 64 were carried out from the

compound obtained in Example 12 (4.5 g), 1 mol/L of an aqueous sodium



Sodi um hydroxide (4.6 g) was finely divided in an argon at nosphere,
and thereafter nethylene chloride (160 ni),

N-tertbut oxycarbonyl -L-tryptophan (10. 03g), iodoethane (13 2 nL), and
tetra-n- 25butyl anmoni um hydrogensul fate (1.1 g) was added thereto,
and the 59 mxture was stirred for 64 hours at roomtenperature. The
reaction m xture was washed with a 10% aqueous citric acid solution

and saturated siggirgRideloRiticie(18ahu),i@d mamdnbh@geahlBrtotiee thedaptioned
| ayer was dried ‘over anhydrous sodium sul fate. The resi due obtal ned

by distilling ofdm m&@)‘y‘g,eggo/ol)@giefysmlg_educed pressure was purified
with silica gel colum chromatography (chloroform nethanol = 200:1),

to give th ti onmaﬁmqgnd (5.7 g, 52% as an oily product.
[ 0164] Exang(l)e 38. Production of

N-t ert - But oxycaplodiydod of SBaRRY NLE3T(yeDifarvphedhha yieBLpr ocedur es
as in Exanple 137 were carried out from sodi um hydroxide (2.8 g),

nmet hyd ene chl orTg@td@@a@_goghdmﬂQ]t oxycar bonyl -L-tryptophan (6 0
g), 2-iodopropane (9.8 nlL), and tetra-nbutyl anmoni um hydrogensul fate
(0.7 g), to give thTheanticopmededaopasinExdmplegs0 28%) casieduodidoyn the
product. 15[0165] Exanpl e 139. Production of

N-t er t - But oxy c asdmpitindlottaBigtiyih Axafple18§BAng), 1 mol/L Bfiensgureous sodium
procedures as in Exanple 137 were carried out from sodi um hydroxi de
(4.6 g), nethyllgrioxidesoiwtton (160mk),)and methanol (150 mL), to give the captioned
N-t ert but oxycar bonyl -L-tryptophan (10.0 g), 1-iodobutane (19 nL), and
tetra-n- 20but WOmgpmmd@.’ﬁgﬂﬁwgrasahfam(ﬁphdns]sc@)d ptodugi.ve t he
captioned conpound (6.2 g, 529% as an oily product. [0166] Exanpl e
140.10 Pf@Of93t i on Bxfandyide A9l

N-tert-Butoxycarbonyl- 1- Et hyl -L-Trypt ophanate. To DMF (80 nlL)

sol ution of theProdaopidomdf Sbtainm - [i3n(2Ed-Afuer@mtayl)aé&rylod)-rnas added
pot assi um carbonate (3.6 g) and iodonethane (1.6 60 nL) at 0C, and
the m xture waslI'spiophadafeoCaiipduondr B4lat room t enperature. The
reaction m xture was poured into ice water, and extracted with ethyl
acetate. The organi Theaspare prasedineeds bvExampleyol) wese sadied wus lohmthe,
and thereafter the residue obtained by distilling off the sol vent
under a reducedonppesslokained ipExahipdel 14i(#15 ), [limeal/helf anclquesus sodium
chromat ography (n- hexane:ethyl acetate = 5:1), to give the captioned
conpdund (4. 8 chyddadeasslwtiomo(18ymp),codanethad |te givethe captioned
Producti on of Methyl

N-t ert - But oxy caromopouidi(4i. T By 8p%) ak al appirphtremnsilisl prodothe same
procedures as in Exanple 140 were carried out fromthe conmpound

obt ai ned i (0dnpl e Exdgpld 78. g), pot assi um carbonate (0.94 g),

i odonmet hane (0.42 nL), and DWF (40 nL), to give the captioned
compound (1.4 @rodéefiomsf di-[G-{2/5EHfldamphenyl)acryloyl]-L-Tryptophan

[Compound 15].

20 The same procedures as in Example 64 were carried out from the
compound obtained in Example 15 (4.1 g), 1 mol/L of an aqueous sodium
hydroxide solution (16 mL), and methanol (160 mL), to give the captioned
compound (3.9 g, 99%) as crystals.

[0101] Example 75.
25 Production of N%-{3-[3,5-Bis( triftluoromethylphenyllacryloyl}-L-




[0168] Exanpl e 142. 15Production of Methyl
N-tert-Butoxycarbonyl-1-n-Butyl -L-Tryptophanate. The sane
procedures as in Exanple 140 were carri out fromthe conpound
obtained in Exanple 139 (6.2 g), potassium carbonate (3.6 Q),

i odonmet hane (1 6 nL), and DMF (100 nmL), to give the captioned
conpound (4.2 g, 65% as an oily product. 20[0169] Exanpl e 143.

Production of I\ﬁ;gﬁ%ﬁn@ngjégdﬂnﬁrﬂt ophanat e Hydrochl ori de. To
met hyl ene chl or’ sol ution of the conpound obtained in
Exanpl e 140 (4.8 g) MRSapqsecshtbyhs i Bximbld 6Pwvely Hrfig@mut from the
chl ori dedi oxane solution (17.5 nmL) at roomtenperature, and the

m xture was 61com§¢drm/\ﬁsiain@dsﬁ Exah@l% 16 (b@w)s 1 nlIPL of ¥ataqusous sodium
|

precipitated were | tered, and washed with diethyl ether, to give

the captioned comexae sofitndS8.0 AM), ahd ePhmABO ;I fo gividrthel eapticied
of Methyl 1-i-Propyl-L-Tr yptng(phanat)e Hydr ochl ome.IyST e sane b

proceglures as iéblﬁﬁf@'fﬁﬂ L3338 as eafstaled out from the conpound
obt ai ned i n Exanple 141@( 1.é4 g),D 4 ?DI/L of hydrogen chl ori dedi oxane

solution (40f)21L). ®&nimé gl ene chloride (50 nL), to give the
capti oned g%rrngtnd (0. gg g, 66% as crystals. [0171] Exanpl e 145.

10Product i on of piyaBién df N*BBtM Pheduxiph eyyDrhgbtophade.
The sane procedures as in anple 143 were carried out fromthe
conpound obt ai N&thrhpoEEI®) e 142 (4.2 g), 4 nol/L of hydrogen

chl ori dedi oxane solution (14.0 nL), and nethylene chloride (140 ni),
to give the capti ongthegaegmbdedided agin B34hphsoLwysd edrsied out from the
15[ 0172] Exanpl e 146. Production of Meth 1 1-Ethylnrol _ien 1 aalo 1
- LTr ypt ophanat egompoundlsbteiney liaBxaenild 13 (49 g), 2-hidlibrodanragacows sudidm
(1.8 g) and WBCHC1 (2.1 g) were at OC added to nethyl ene chloride (70
m.) 20suspensi ciydibxidesotnivpal7dnbht @idedthianoEI0phE),16Pi(E 1 giptionbd
m xture was stirred for 4 hours at roomtenperature. The reaction

m xture was wastigtipoidtd(4Rpe89%and crysaleaf ter the organic |ayer was
dried over anhydrous sodium sultate. The residue obtained by

distilli ng[@I(B]t he $xlawlé 7Under a reduced pressure was purified with
silica gel colum 62 chromatography (chloroforn), to give the

captioned conp@ysdudtidniofoN-{Behzefarat-2sCabenyl)dLTsyitophm ECadipound 20].
Producti onN- 3- 2-Fluoro 5Tryptophanate.
15 The same procedures as in Example 64 were carried out from the

compound obtained in Example 18 (5.6 g), 1 mol/L of an aqueous sodium
hydroxide solution (23 mL), and methanol (230 mL), to give the captioned

compound (3.7 g, 69%) as crystals.

[0104] Example 78.
20 Production of N®-(Coumarin-3-Carbony])-L-Tryptophan [Compound 21].

The same procedures as in Example 64 were carried out from the
compound obtained in Example 19 (2.0 g), 1 mol/L of an aqueous sodium
hydroxide solution (7.7 mL), and methanol (80 mL), to give the captioned
compound (1.9 g, 99%) as crystals.

25 [0105] Example 79.



The sane procedures as in Exanple 146 were carried out fromthe
conmpound obtained in Exanple 144 (0.7 g), triethylamne (0.4 nL), 2-
fluorocirmami c acid (0.44 g), WSOHCL (0O4%b0 g), and nethylene chloride
(20 nmL), to give the captioned conpound (0.9 g, 98% as an oily
product. 10[0174] Exanpl e 148. Production of. 142-But |-N 3-
2-Fliten 1 acr lo 1 -L- Tryptophanate. The sane procedures a

in Exanpl e 146 pRUG:GES bf NE-[B ? A O DIMEMETLL-Trpt@sidine
145 (2.0 g), triethylamne (1.0 oCinnamc acid (1.2

g), WBOHCI (1. 4 @mpad P& hyl ene chloride (60 nL), to give the
captioned conpound (2.1 g, 77% as an oily product. [0175] Exanpl e
149. Production of The same procedures as in Example 64 were carried out from the

1- Et hyl - W[ 3- ( 2- Fl uorophenyl )acryl oyl | -L-Trypt ophan [ Conpound 691.
200ne nol /L of afingéiHrbotafied it BAAYsH1e2148. UtrhOIAL (¥ a8 aguoweshdium
added dropwi se to nmethanol (100 ni) sol ugi c?flgacl’)f t he corrpoalt%lld obt ai ned
in Bgnpl e 146 Kirbxidk seluticiofPS el methandh@ 40iMLirte gires thel daptieded
to stir for 23 hours. The reaction m xture was concentrated to a 1/5
vol une, added wyd: Matde(2. 1 gpsztpa}(igcaygtﬂi;,c with dilute hydrochloric
acid. The 63 crystals precipitated were filtered, and washed with

water, to ghMp]t he Exphigdegd. conpound (2.3 g, 93% . [0176] Exanpl e
- 150. Pr odg(?:ti gn : N 3- 2-Fl1

10r Oner _Li p_| yi PooBubkidry 5 [B- 2-Bludroghdnyl eorpeulid -Melth ¥J-1- TkyPtophan
The sanme procedures as 1 n Exanple 149 were carried out fromthe
conpound obt ai E{@Me 147 (0.98 g), 1 nmol/L of an aqueous

sodi um hydroxi de solution (3.6 nL), and nethanol (40 nL), to give the
captigoned conpound (IheGang, protédures as iryBkample DMl Ziritbed it érohbthe
Production of 1-n-BinW3-240ro hen | acr o 1 -L-Tr to hart [ Conpound
71]. The canpoyrdosiadinedsindxanplE231(B1eg)] 4 InvkL of caraguedusscdium
fromthe conpound obtained in Exanple 148 (2.1 g), 1 nol/L of an
aqueous 15sodi ugdrygiidexsotieicao{ 12 mbJ), {id methapol @26 mejHarmive (Hescaptipned
to give the captioned conmpound (1.8 g, 87% as crystals.

[0178] Exanpl e ldpnpourrdo@.® & B5%)fas Beystalk.

1- Benzyl - N-t ert - But oxycar bonyl - L- Trypt ophanate. The sane procedures
as in ExanpdH7]37 wixenqde Bled out from 20sodi um hydroxide (4.6 g),

met hyl ene chloride (160 nL), Ntert-
15 Production of N®-[3-(4-Fluorophenylacryloyl}-1-Methyl-L-Tryptophan

ICompound 28].

The same procedures as in Example 64 were carried out from the
compound obtained in Example 23 (2.7 g), 1 mol/L of an aqueous sodium
hydroxide solution (10.5 mL), and methanol (110 mL), to give the

20 captioned compound (2.1 g, 80%) as crystals.

[0108] Example 82.
Production of N*-[3-(2,6-Difluorophenvl}acryloyll-1-Methyl-1.-

Tryptophan [Compound 31].
The same procedures as in Example 64 were carried out from the

25 compound obtained in Example 24 (1.1 g), 1 mol/L of an aqueous sodium



but oxycar bonyl - L-trypt ophan (10.0 g), benzyl brom de (20 nL), and

t et ran- but yl anmoni um hydr ogensul fate (1.1 g), to give the captioned
conmpound (12.2 g, 779% as an oily produgt. [0179] Exanpl e 153.

25Pr oducti on of Benzyl 1-Benzyl-L-Tryptophanate Hydrochl ori de. 64
The sane procedures as in Exanple 143 were carried out fromthe
conpound obtained in Exanple 152 (12.2 g), 4 nol/L of hydrogen

chl ori de- di oxangydiokideisohutiok Kmngam@ti n‘&itlkaﬂo@(#&) atil)otd giwe (RO Oaptigned
to give the captioned conpound (8 81% as crystals.

5[ 0180] Exanpl e ddpourtdy @.T6 g 04 %Pas Bf;,@?alé. -Bel.3-2-Fh_L)t_Yi101.0

| M1l aal Trypt ophanate The sane procedures as in Exanple 146
were carri t fr @xattide 88npound obtained in Exanple 153 (1.0 g),
triethyl amgﬁle 0 4 nm), 2- 10fluorocinnamc acid (0.43 g), WSCHCL
(0.50 g) and nepfoduetien GhNGF[Bd@.4-Diflabjophienyacreldyitp 1 ddpthybied
conpound (0.97 g, 779% as an olly product. [0181] Exanpl e 155.
Production of IFRemepHan\fden{pbumdd#]ophenyl ) acryl oy_U-L- Trypt ophan
Mom Ltd 72 . 15The same procedures as in Exanple 149 were carried out
fromthe conpound ofitheisaa® procékaepheinBhapled were darniod ot fforathe
aqueous sodi um hydroxi de solution (2.7 nlL), and nethanol (27 nlL), to
gi ve the capti cranp@anhehtaniedGn Exagipld 254048 gy Y snallls of po 2§e¢dBsanpl e
156. 20Production of _
Met|.y1. 11i L\ 1-@d2um hiyilrésfite sphptiony(2jAmilheans pethaaal {27 ml.) totgive she
hanat e. The sane procedures as in Exanple 146 were carried out
from met hyl L- teappivopdaompeuhy §0.6¢1g, G7Vdeas(@ydalg), triethylanmine (2.0
m.), 2- methylcinnamc acid (2.3 g), WSOHC1 (2.7 g), and nethyl ene
chl ot de (f@II€A]), tExampde 8#he captioned conpound (4.2 g, 98% as an
oi ly product. 25[0183] Exanpl e 157. 65 Production of Meth N

[ 3- (- Met hyl pherBrodaction off N*-[B-(2c5+Bif] aylacryloyliFh

procedures as in Exanple 146 were carrl ed out from nethyl

L- t rypt ophanat eltyptivpimhl [€longwund. 38]g) , triethylamine (2.0 nl), 3-
met hyl ci nnamic acid (2.3 g), WSOHCL (2.7 g),_ and nethyl ene chloride
5(80 L), to give tMAhesapte poeclwespoimBxempl G wegsgarsied ot Siomy the
product. [0184] Exanpl e 158. Producti on of Methyl

N- 13- ( 4- Met hy| phiengoyrsicobthimgt lin Example 3pHaPag)e 1 mol/L of an aqueous sodium

15 hydroxide solution (15.0 mL), and methanol (150 mL), to give the

captioned compound (2.1 g, 74%) as crystals.

[0111] Example 85.
Production of 1-Methyl-N*-[3-(4-Phenoxyphenyl)acrylovl]-L-Tryptophan

[Compound 35].

20 : The same procedures as in Example 64 were carried out from the
compound obtained in Example 27 (0.93 g), 1 mol/L of an aqueous
sodium hydroxide solution (3.1 mL), and methanol (30 mL), to give the
captioned compound (0.81 g, 90%) as crystals.

[0112] = Example 86.
25 Production of N%-[3-(2-Fluorophenvlacryloyl]-1-Formyl-L-Tryptophan




The sanme procedures as in Exanple 146 were carried out from nethyl
L-trypt ophanate hydrochloride (3.0 g), triethylamne (2.0 nL), 4-
10net hyl cinnam ¢ acid (2.3 g), WSOHCl (2,7 g), and nethyl ene chloride
(80 nmL), to give the captioned conpound (4.3 g, 99% as an oily
product. [0185] Exanple 159. Production of Meth N 3- 4-n-But 1
herNL_Lir_y p WA.Ljjy.kl-L4"rgi mMMe. The sane procedures as in Exanple
146 were carriefcboddPgBLomet hyl L-tryptophanate hydrochloride (3.0
g), triethylammne (2.0 nL), 4-n- butylcinnamc acid (2.9 g), WSCFICl

(2.7 g), and nethyl e GMOpiediR9 aflil Exhfpl 64 wehe caiet i bm the
conpound (4.8 g, 99% as an oily product. [8186] Exanpl e 160.

Production O Nedfibund obtained in Example 30 (4.8 g), 1 mol/L of an aqueous sodium
N-13- (4-i-Propyl phenyl)acryl oyl | -L-Trypt ophanate. 20The sane
procedures as i Ii‘]ﬁﬁéﬁiﬂé' DIdiféh &7 A1 §2dnd @etHaubl {lf@m@,ttb)@ive the captioned
L-trypt ophanat e hydrochl oride (3.0°9g), triethylamne (2 0 ni),

4-i propyl ci nna%&n?@ﬁrﬂj @25? 95%)\WE@rkdtalk2. 7 g), and nethyl ene
chloride (80 nL), to give he captioned conpound (4.5 g, 98% as an
oily pr oduoEgH;{ 0187]@9@5@7.161. 25Pr oducti on of Met hyl

N- Crot onoyl - L- Tr ypt ophanat e. 66 The sane procedures as in
Exanmpl e 146 WerprdaﬁbﬁbﬁafwtP‘-Fpmmb?yén;ﬂ)_atfﬂgylgmaﬂrgpmhan [Compound
hydrochl oride (4.0 g), triethylamne (2.6 nlL), crotonic acid (1.6 g),
WSOHCL (3.6 g),24nd net hyl ene chloride (110 nmL), to give the

captioned conpound (4.4 g, 98% as an oily product. 5[0188] Exanpl e

162. Production of Tyetdawte &i‘o@cﬂﬁfebmbﬁ:ﬁ Bikampld 64 whiry piwijegdanafrom the
The sane procedures as in anpl e 146 were carried out from nethyl

L- t rypt ophanat ecdnigsrhbdistainte i6Etingple 1 r@et fy landblie df2ntquiepus Sodium
met hyl crotonic acid (1.4 g), WBOHC1 (2.7 g), and nethyl ene chloride
(80 10nlL), to ghuhrokide sohpicm mpalimdthanoll (130 MY toagive thyestaitioned
[ 0189] Exanpl e 163. Production of thyl N-Tigloyl-L-Tryptophanate.
The sane procedegmpowsl 1238 exaftd)asifstuler e carried out from methyl
L-trypt ophanate hydrochloride (3.0 g), triethylamne (2 0 ),
15tiglic a¢0Hl4]l. 4 ExanOJEL (2.7 g), and nethyl ene chloride (80
m.), to give the captioned conpound (3.5 g, 99% as an oily product.

[ 0190] Exanpl e 1Bhduction of Sodium N-Acryloyl-O°-Methyl-L-Tyrosinate [Compound

15 38].

The same procedures as in Example 60 were carried out from the
compound obtained in Example 34 (1.9 g), 1 mol/L of an aqueous sodium
hydroxide solution (11 mL), and methanol (70 mL), to give the captioned
compound (1.9 g, 97%) as crystals.

20 [0115] Example 89.
Production of N-[3-( 2-Hvdroxvphenvl)acrvlovl]-04-Methvl—L—Tvrosine

[Compound 39].

The same procedures as in Example 64 were carried out from the

compound obtained in Example 35 (6.0 g}, 1 mol/L of an aqueous sodium



Production of Methyl N-trans-2-Hexenoyl-L-Tryptophanate. The same
procedures as in Exanple 146 were carried out from 20net hyl
L-tryptophanate hydrochloride (3.0 g), f4iethylamne (2.0 niL),
trans-2-hexenoic acid (1.6 g), WSOHCL (2.7 g), and nethyl ene chloride
(80 mL), to give the captioned conpound (3.7 g, 99% as an oily
product. [0191] Exanpl e 165. Production of Methyl

N- (2- Met hyl - 3- Phafipkriersel@ich (38-rhLypirdbhathahel QSOOG'EL), to %iﬂ'él&lesﬁlﬁﬁpned
procedures as in Exanple 146 were carried out from nethy

L- t rypt ophanat ecdhigé@f {404 'gdSS‘g@-aQ afllamdrpheidwolaprodutl 0 ),

amet hyl cinnanic acid (2.3 §J, C 1- 1C1-?2. 7 g), and nethyl ene

chloride ( ), t Ex@inide e capti oned conmpound (4.0 g, 94% as an
oily produgﬁ [0192|E§anp| e 166. Production of N 3- 2-Meth

1[ Conpound PUd@ctefer N-pg@@o@pﬂeny%@@m]ﬂwwmmﬂe
out fromthe conpound obtained in Exanple 156 (4.2 g), 1 nol/L of an
aqueoys 10sodi ufadnipsend 4%]. sol ution (17 nL), and met hanol (170 m),
to give the captioned conpound (3.6 g, 88% as crystals.

[0193] Exanpl e 167. TRy g@theinbP(240f mL) solution of the compound obtained in
N43- ( 3- Met hyl phenyl )acryl oyl | -L-Trypt ophan [ Conpound 15The sane
procedures as iBX@iﬁIﬂB&%&ill%) vekaddad drgsvisetl hobndfhea xpsposiswtium
obtained in Exanple 157 (4.2 g), 1 nol/L of an aqueous sodi um

hydr oxi de sol uthyfrokié s@h)tiom@zl i) harmim ¢eilpenatyre, dral thicvrixtire was
captioned conpound (3.7 g, 92% as crystals. [0194] Exanpl e 168.

20Pr oduct i on of alNkded # sthatfioy 1 Bhenyp dfo yhaonesidue Tbyginegd badi§ilhng odhihe
The sane procedures as in Exanple 149 were carried out fromthe
conprund obt ai nedvém vndamplredils8 prdssAregivas ddded Wwhterf amhthequixtus was
sodi um hydr oxi de solution (18 nmL), and nethanol (180 nlL), to give the
25capti oned compadadcid: With, diB98hydmchioritt &did, andiBefoafiedpBractpd svid69.
Production of N-[3-(4-n-Butyl phenyl')acryloyll-L-Trvptophan [ Conpound
761 The same pethgkabetss. ddciongindaipyer Wiakovashed widh satetatedisodinom t he

chloride solution, and dried over anhydrous sodium sulfate. The solvent
was distilled off under a reduced pressure, to give the captioned compound
15 (1.4 g, 51%) as an amorphous solid product.

[0117] Example 91.
Production of N-[3-(4-HydroxyphenyDacryloyl]-O*-Methyl-L-Tyrosine

[Compound 44].

The same procedures as in Example 90 were carried out from the

20 compound obtained in Example 37 (2.5 g), 1 mol/L of an aqueous sodium
hydroxide solution (19 mL), and methanol (190 mL), to give the captioned
compound (1.2 g, 57%) as an amorphous solid product,

[0118] Example 92.
Production of N-[3-(2-FluorophenyDacryloyl]-O*-Methyl-L-Tyrosine

25 [Compound 40].




5conpound obtained in Exanple 159 (4.8 g), 1 nolt of an aqueous

sodi um hydr oxi de solution (18 nmL), and nethanol (180 nlL), to give the
captioned conpound (4.0 g, 87% as crysjg@ls. [0196] Exanple 170.
Production of N13-(4-i-Propyl phenypacryl oyl | -L-Tryptophan [ Conpound
10 The sane procedures as in Exanple 149 were carried out from
t he conpound obtained in Exanple 160 (4.5 g), 1 nol/L of an aqueous

sodi um hydr oxi de soliel @the groctdures adth BRAMPROIO0 wardcdttikd ouofi@iny thet he
captioned conpound (3.8 g, 87% as crystals. 15[0197] Exanple 171.

Production of [ Coympsti distdinedan FtahaoBS (830 )m6lpL bf aanqgeéoliswdium
conpound obtained in Exanple 161 (?1(31}1 g) ((wa@gg)added 1 rmI/IEl of an

aqueous sodi um fy6LMe GO BRI LY, 2nd i thaaold(200enth xb Wiee thizscaptioned
allowed to stir Tor 20 hours. Water 20was added to the residue

obt ai ned by di s@drhﬂ,(_i,lﬂﬁi @‘_jg;’m@ty @k ¢eptalsinder a reduced pressure, and
the m xture was nmade acidic with a 10% aqueous citric acid sol ution.

The rsacti 19Xt ur @ 1epBracted with ethyl acetate, the organic
| ayer was J\?glshe]d Wi tl’gl saturated sodi um chl ori de sol ution, and
thereafter dri eprodviefio@bhI[D (G Fhagdbphemsdacatloyl | XdbMmhylehtTwasine
distilled 69 off under a reduced pressure, to give the captioned
conpound (3.0 giComfdums4Hn anor phous solid product. [0198] Exanple
172. ProductionTr to In_pi2. i C[Conmpound 79 . 5The sane procedures
as in Exanple 171 \Aarhewmer%mdemubs he inExeplodtpwerdcarbitdione fdromm the
Example 162 (2.5 g), 1 nol/L of an aqueous sodi um hydroxi de sol ution
(13 n), and med¢dmp@ind dFQined)in Bxangly 89(BE gaptmolikedf anrmgoeous dili®m
g, 78% as an anorphous solid product. [0199] Exanple 173.
10Prmguct i on of hyidrdkide@olutionT1Znindp evd hebanolifi?08aL), to give Hescaptiored
procedures as in Exanple 171 were carried out fromthe conmpound
obt ai ned in ExaggphpoukfB(1(Bgp6b%,) ad crgskdls. of an aqueous sodi um
hydr oxi de solution (18 nL), and methanol (180 niL), to give the
capti oned ¢omojund EXatpde 940% as an anorphous solid product.
15[ 0200] Exanpl e 174. Production of N trans-2-Hexnpl-Ljan [ Conpound
811. The sPrduptioeefiV-f(4Fliorofheny)aeryldylvet-dethylLkyrosmef r om
t he conpound obtained in Exanple 164 (3.7 g), 1 nolt of an aqueous
sodi um hydr oxi de&Campaurid42])c 18 nl), and net hanol (180 nlL), to give the
20capti oned conpound (2.1 g, 58% as an anorphous solid product.

15 The same procedures as in Example 90 were carried out from the

compound obtained in Example 40 (2.5 g), 1 mol/L of an aqueous sodium
hydroxide solution (21 mL), and methanol (150 mL), to give the captioned
compound (2.2 g, 90%) as crystals.

[0121] Example 95.
20 Production of O*-Methyl-N-(3-Phenylacryloyl)-L-Tyrosine {Compound

43].

The same procedures as in Example 90 were carried out from the
compound obtained in Example 41 (3.4 g), 1 mol/L of an aqueous sodium
hydroxide solution (19 mL), and methanol (150 mL), to give the captioned

25 compound (2.0 g, 62%) as crystals.



[ 0201] Exanpl e 175. Production of

N ( 2- Met hyl - 3- Phenyl acryl oyl) - L- Trypt ophan Com ound 82).

The sane procedures as in Exanple 149 e carried out fromthe
25conmpound obt ai ned in Exanpl e 165 (4. 1 nol/L of an aqueous 70
sodi um hydr oxi de solution (17 nm), and nethanol (170 m.), to give the
captioned conpound (3.4 g, 89% as crystals. [0202] The data of the '
properties t he of the present invention

pr oduced aggﬁﬁgtalnggéggﬂgggve are shomm in Table 1 through 10.
5[0203] 71 [Ta ] | ) i ) $ :

Spectrum (8, Te ] 13 ' 3. 0
111), 3.21 (dd, ;358208 7 Hz, 1|—|) 4.52- 4 56 (n 111) 5. 56 (dd
J=2.0, 10.2 Hz, (dd, J=2.0, 17.0 Hz, 111) .30 (dd,

J=10.2, 17.0 Hz, 1 S,

11, 732 (d, 1=8.0 H@ﬁg@aﬁl@oggdlﬁrg}. ?51119 }J:,X%mgﬁ: |_§4 Q8 I—% g&h’éﬂiéj&u gﬂmﬁhe(

Hz, 1H), 10.80 é(ﬁnp(;‘li]n@ obtained in Example 42 (3.1 g), 1 mol/L of an aqueous sodium
hydroxide solution (13 mL), and methanol (130 mL), to give the captioned

compound (2.7 g, 89%) as crystals.

[0123] Example 97.
Production of O*-Methyl-N-[3-(2-Trifluoromethylphenylacryloyl]-L-

10 Tyrosine [Compound 47].

The same procedures as in Example 64 were carried out from the
compound obtained in Example 43 (4.1 g), 1 mol/L of an aqueous sodium
hydroxide solution (15 mL), and methanol (150 mL), to give the captioned
compound (3.3 g, 83%) as crystals. |

15 [0124] Example 98.
Production of N-[3-( 2-Methoxyphenylacryloyl]-O*-Methyl-L-Tyrosine

[Compound 48].

The same procedures as in Example 90 were carried out from the
compound obtained in Example 44 (1.6 g), 1 mol/L of an aqueous sodium
20 hydroxide solution (13 mL), and methanol (150 mL), to give the captioned

compound (1.2 g, 75%) as crystals.

[0125] Example 99.
Production of N-[3-(2-Chlorophenyl)acryloyl]-O*-Methyl-L-Tyrosine

[Compound 49].




Conpound 2 172-173 3.05 (dd, J=6.9, 14.5 Hz, 111), 3.30 (dd, J=4.5,
14 5 Hz, 1H), 4.34-4.38 (m 1H), 6.71-6.74 (n, 211), 6.88-6.90 (m
1H), 6.94- 6.98 (m 211), 7.09-7.10 (m,2H), 7.27 (d, J=8.0 Hz, 1H)
7.40 (d, J=7.2 Hz, 1H), 7.52 (d, J=8.0 Hz, 1H), 7.61-7.64 (m 2H)
10.77 (s, 111) Conpound 3 104-105 3.08 (dd, J=8.9, 14.7 Hz, 1H), 3.24
(dd, J=5.0, 14.7 Hz, 1H), 4.61-4.65 (m 1H), 6.84 (d, J=16.0 Hz,

111), 6.98-7.00
> 2%_ 2 sa e 3 H§ m §r7e4 E@dlﬁ@s &&Mn Eﬁmf:l% é@w@ﬁa calfnéd%uk"%ronlﬂi@

7.63-7.65 .
12. 80- 13. 38m( br, Sﬁ’cﬁbn‘%g’ﬁﬁ‘jnh%“ﬁﬂ%égk%g@ 1%01QE?£11351]HEIZJCOUS soditm

3.31 (dd, J=
>3 ( 0o im 1%&%2;&1@"5% ut?oh]@lu lﬂLiaaIﬂi Iﬁzt}{aﬁbl (]1'2'1) mﬁ),&@ ﬁv@ﬂw(d‘é?t@h&d

511), 7 52 (d, JipdpSudde. %1)79%23‘%”(5%1 J 7 o Hz, 111) 10. 80 (s,
111) Corrpound 5 148 141 6 (dd, J=6.5, 14.6 Hz, 1H), 3.30 (dd,

3=4.7, 111)5 o é16034 on, 111), 6.78 (d, J=15.7 Hz, 1H),
6885(dd ?Oﬂ@ :s 6.98 (dd, J=7.6, 7.5 Mz, 1H),

7.08-7.09 (m 111&,)ducaeﬁgf NL[R ¢ roding3
(d, J=15.7 Hz, 71
(d. J=7.5 Hz, 1@]%,,525191(1750}5 111) Compound 6 163-164 3.04 (dd.

J=7.0, 14.6 Hz (dd, J=4.6, 14.6 Hz, 111), 4.36-4.38 (n,
1H), 6.72 (d, J=15. 7l"HTz‘Zs,anilva ce@uréd a§1ﬂ5EZ§m{)leﬂé4 %19 carbicd®ub fi¥2n (e
oH). 6.98-7.00 (m 211), 7.00-7.14 (m 2H), 7.22- 7.28 (n, 2H), 7.53
(d, J=7.9 Hz, 1&‘:9mpc?ur?cﬁol§t§1nelijlﬁ)Exa 1¢ 2l6((§’: 0 1 1)mEphpguatqicdsSsddi®m
3.05 (dd, J=6.7, 14.5 Hz, , -3.31 (m 111), 4 36-4.38 (m
111)30 6. 54 (d, dydkoxidetdol tidTD 12@11 4l méfnal , toGi88 1l Qtibned
111), 6.97-7.00 }Zdr]f i ga 19 7. 22: 7(%2'31?%) 2% 7. 3(%@’(d

J=8.2 Hz, 2 7.60 (d, J=6.0 Hz, 111
10.78 (s. 1';)1) %)Olﬁn%%ﬁrfﬂ (Lﬂgé 95%3 asbil)ﬂslals ( ),

[0127]  Example 101,

Production of N-[3-( 2,4—Diﬂuorophenvl)acrvlovl]—04—Methvl-L-Tvrosine

[Compound 51].

15 The same procedures as in Example 64 were carried out from the
compound obtained in Example 47 (2.9 g), 1 mol/L of an aqueous sodium
hydroxide solution (12 mL}), and methanol (120 mL), to give the captioned
compound (2.7 g, 96%) as crystals.

[0128] Example 102.

20 Production of N-[3-( 2,5-Diﬂuorophenvl)acrvlovl]-04-Methvl-L~Tvrosine

[Compound 52].

The same procedures as in Example 64 were carried out from the
compound obtained in Example 48 (2.8 g), 1 mol/L of an aqueous sodium
hydroxide solution (11 mL), and methanol (110 mL), to give the captioned

25 compound (2.4 g, 89%) as crystals.



8 165-166 3.05 (dd, J=6.3, 14.5 Hz, 111), 3.29 (dd, J=4.7, 14.5 Hz,
111), 4.27-4.30 (in, 1H), 6.82 (d, ,T=15.7 Hz, 111), 6.87 (dd, J=7.3,
7.5 Hz, 111), 6.98 (dd, J=7.5, 7.8 Hz, J41), 7 08 (s, 111), 7.27 (d,
J=8.0 Hz, 111), 7.31-7.39 (m 411), 7.50-7.55 (n, 3H), 7.67 (d, J=7.5
Hz, 111), 10.73 (s, 1H) 72 Table 2] Conpound No. Properties

Melting Point (C) 1H NWVR Spectrum (8, DMSO d6) Conpound A 9 124-125

3.09 (dd, f(fl?zg%, 14 5 bole 108, 3 32 (dd, J=4.6, 14.5 Hz, 111),
4.41-4. 45 , 6.90-6.9Z7 (m 11I), 6.98-7.01 (m 111), 7.07-7.12

(m 2H), 7.29 (gloddcSord of&- ; O 2Mehy1-
111), 784-7.87

Compound 10 114r 1i5,3n09Chabhoudddat, 14.6 Hz, I H), 3.27 (dd, J=5.0,
14.6 Hz, 111), zﬂ%‘éj—l;g—(%fl 86 (d, J=15.5 Hz, 111),

6.95-6.97 (m 111), T?le(’s%m%ﬂ'ﬂ)cédﬂreé&ﬁn Eialil 1e{90 e cirieid ol Ebin 16 32
(d, 2=8.0 Fz, 111), 7.54-7.58 (m 2L1). -7.82 (m 411), 8.42 (d,

=7.5 Hz, 111) cobpSizhd Sbtaihbd)in RGO 49 3(3 41@5'1 ¥A8!/L of an aqueous sodium

hydroxide solution (11 mL), and methanol (110 mL), to give the captioned

compound (2.3 g, 71%) as crystals.
[0130] Example 104.

Production of O*-Methyl-N-[3-(4-Phenoxvphenylacryloyl)]-L-Tyrosine

10 [Compound 55].

The same procedures as in Example 64 were carried out from the
compound obtained in Example 50 (3.2 g), 1 mol/L of an aqueous sodium
hydroxide solution (11 mL), and methanol (110 mL), to give the captioned
compound (3.1 g, 99%) as crystals.

15 [0131] Example 105.

Production of N-( Benzofuran-z-Carbonvl)-04-Methvl-L—Tvrésine

[Compound 57].

The same procedures as in Example 64 were carried out from the
compound obtained in Example 51 (3.4 g), 1 mol/L of an aqueous sodium
20 hydroxide solthion (15 mL}), and methanol (150 mL), to give the captioned
compound (2.6 g, 78%) as crystals.
[0132] Example 106.

Production of N-( Coumarin-3-Carbonyl)-O*-Methyl-L-Tyrosine

[Compound 58],




3.04 (dd, J= 6.6, 14.6 Hz, 18), 3.27 (dd, J=4.7, 14.6 Hz, 18), 3.84
(s, 311), 4.28-4.29 (m 18), 6.76 (d, J=15.9 Hz, 111), 6.86-6.89 (m
111), 6.93-7.00 (m 211), 7.04 (d, J=8.Z% Hz, 111), 7.06-7.07 (m
111), 7.27 (d, J=8.2 Hz, 111), 7.30-7.34 (m 111), 7.50-7.53 (m
211), 7.60 (d, J= 15.9 Hz, 111), 7.64 (d, J=7.4 Hz, 111), 10.71 (s,
111) Conpound A 12 109-110 3.09 (dd, J=8.7, 14.7 Hz, 18), 3.25 (dd,
J=5.0, 14.7 Hz, 111)The’bafiie proCéduras aéilnlExaIﬁ R0 sherelerirbied ot froh fhe,
6.98-6.99 (m 111), 7.05-7.06 (m 111), 16" (s, 111), 7 33 (d, J=8.1
Hz, 18), 7.40- Tcodpdund Siahned inFkath fﬂé 501(P. W@llm@l/ﬁ&fﬁnﬁgm(zms Rium8
52 (d, J=7.9 Hz, 111) 10. 87 (s, 7342.80-13.30 (br, 111) Conpound
13 - 3.02 (dd, Ql.dejséhﬁldﬂz(llhﬁln) ahdA9ethddol 139.ML),14.gevethe ckPlioned
4.43-4.44 (m 18), 6.91-7.02 (m 311), 7.12 (s, 11I), 7 15-7.19 (m
28), 7.29 (d, Jeéh¢bﬂﬁu(2x5g,sm%gas@qmnﬂ916 1 Hz, 111), 7.43-7.44 (m
111), 7 54 (d, J= 7 Hz, 111), 7.72 (dJ=7.8 Hz, 1H), 10.78 (s, 111)
Conpauind 140¥33. O @ggnqgsﬁoa 14.5 Hz, 1H), 3.30 (dd, J=4.5, 14.5
Hz, 111), 4.34-4.35 (m 111), 6.85-6.89 (m 211), 6.88-6.89 (m 111),
7.09-7.11 (m ZRibdnciler 6f R-PR(Z-Fludbphenyl)adsylodl]-1HE BicheH onirciind 59].
7.51 (d, J=7.9 Hz, 111), 7.70-7.71 (m 111), 7.87 (s, 18), 10.79 (s,
111) Conpound 15 10GHtGaniz fiBcédides dsh Bxamgle?o4werel &3rried .o fijpaal the
J=4.9, 14.7 Hz, 111), 4.61-4.66 (m 111), 6.87 (d, J=16.0 Hz, 18),
6.97-7.06 (m IdompouhdishiZingd if Bxatdgly 53 74.06g) @ mollEdf hntdgpedisiyodium
7.28-7.35 (m 38), 7.41 (d, J=16.0 Hz, 111), 7.49-7.50 (m 111), 7.55
(d, J=7.9 Hz, IHydroRidoIolidion)(@1. AL)zandirhathandlD(286 mE), to kiye thexapbioned
13.30 (br, 111) Conpound 16 119-120 3.11 (dd, J=8.1, 14.8 Hz, 111),
3.281(0(dd, J=4. LonigouhdH3,.6 £,193%) 4s G0-am@Gphéus solidiprodéc4- 6. 98 (m
111), 7.03-7.09 (m 2H), 7 12 (s; 111), 7.32 (d, J=8.1 Hz, 111),
7.54-7.60 (0034]11), Bxafi®lé 4081 H), 8.27-8.30 (m 311)40.86 (s, 111)
73 [Table 3] Conpound

Production of N-[3-(2-Fluorophenyl)acryloyl]-IL-Serine [Compound 66].

The same procedures as in Example 64 were carried out from the
compound obtained in Example 54 (4.2 g), 1 mol/L of an aqueous sodium
15 hydroxide solution (39 mL), and methanol (390 mL), to give the captionéd
compound (2.9 g, 73%) as crystals.
[0135] Example 109.

Production of N-[3-(2-Fluorophenvylacryloyl]-L-Methionine [Compound

671

20 The same procedures as in Example 64 were carried out from the

compound obtained in Example 55 (3.7 g), 1 mol/L of an aqueous sodium
hydroxide solution (18 mL), and methanol (180 mL), to give the captioned
compound (3.0 g, 85%) as crystals.

[0136] Example 110.

25 Production of Disodium N-[3-(2-Fluorophenylacryloyl]-L-Glutaminate




No. Properties Melting Point (C) 1H NVR Spectrum (8, DVSO d6)
Conpound 17 109-110 3.10 (dd, J=8.5, 14.7 Hz, 111), 3.26 (dd, J=4.8,
14.7 Hz, 111), 4.62-4.63 (m 1H), 6.87 419d, J=15.9 Hz, 1H), 6.97-6.99
(m 111), 7.04-7.06 (m IH), 7.16 (s, 1), 7.33 (d, J=8.0 Hz, 111),
7.43 (d, J=15.9 Hz, 1H), 7.56 (d, J=7.9 Hz, 111), 7.61-7.63 (n, 1H),
7.82 (d, J=7.8 Hz, 1H), 7.89 (d, J=7.9 Hz, 111), 802 (s, 1H), 8.38

(d, J=7.8 Hz, ItOmpdihB1(s. 111). Conpound 18 105-106 3.07 (dd,
J=8.7, 146Hz£%ﬁ'_3_23l(dd J=5.2, 14.6 Hz, 111), 4.60-4.65 (m

1H), 6.65 (d, J=15. §hmamb OngLQQS ds ﬁﬁEﬁzﬁnpﬁ:mweFe ddrriéd bt {roim 2id) ,
7.32-7.42 (m 4H), 7.55-7.87 (m 311), 8.35 (d, J=8.0 Hz, 111), 10.85

(s, 1H), 12.71 d&np&ﬁ@o@@ﬂ%@qﬂ@mnﬁ@e 56341)3@) 3rﬂ(§l/1@ﬁan~hqﬁedhs sbdlifm
Hz, 1H), 3.27 (dd, J=4.6, 14. 6146(m1H) 6. 89-6.98

(m 210, 7.04- hRifokide s@)lhlibn ((34115L§ %ndkﬁ@thaﬂoﬁ@SOdnLy 18 gvdthe chplidpned
45 (d, J=15.8 HZ. 111), d, J27.8 Hz, 110, 7.73 (d° J=8.0

211) ,5 7. 86 (d, @T%&ﬂdzgagp@@)%d tald=7.7 Hz, 110, 10.84 (s, 111).
Conpound 20 224 33 (m 210, 4.69-4.73 (m 111), 6.97-6.98

(m 1H), 1705 E@mpléN11.7. 20 (s, 1H), 7.31-7.35 On, 2H),
745748[ 57-7.60 (m 211), 7.65 (d, J=8.4 Hz, 111), 7.77

(d, 3=7.8 Hz, IModBcilén 6EIN“Y3Z29F iaropHahyl)AGkyBay1{-N’-ttOBRRFedrbon HLL)
Compound - 21 130-131

Ornithine.

To methanol (260 mL) of the compound obtained in Example 57

10 (6.9 g) was added dropwise 1 mol/L of an aqueous sodium hydroxide
solution (26 mL) at room temperature, and the mixture was allowed to stir
for 21 hours. To the residue obtained by distilling off the solvent under a
reduced pressure was added water, and the mixture was made acidic with
10% citric acid. The solution was extracted with ethyl acetate and

15 thereafter the organic layer was washed with saturated sodium chloride
solution, and dried over anhydrous sodium sulfate. The solvent was
distilled off under a reduced pressure, to give the captioned compound (5.4
g, 81%) as an oily product.

[0138] Example 112.

20 Production of N®-[3-(2-Fluorophenyl)acryloyl]-L-Ornithinate
Hydrochloride [Compound 63].

The same procedures as in Example 29 were cairied out from the

compound obtained in Example 111 (5.4 g), 4 mol/L of hydrogen chloride-
dioxane (11 mL), and methylene chloride (200 mL), to give the captioned

25 compound (4.1 g, 90%) as crystals.



. [

3.29-3.25 (m 210, 4.77-4.80 (in, 1H), 6.93-6.95 (m 110, 7.02- 7.06
(m 111), 7.17 (d, J=2.1 Hz, 1H), 7.33 (d, j=8.1 Hz, 110, 7.43-7.47
(m 110, 7 50-7.53 On, 210, 7.74-7.76 (&, 111), 8.01 (d, J=7.9 He,
111), 893 (s, IM 9.10 (d, J=7.3 Hz, 1H), 10.93 (s, 1H), 12.80-13.30
(br, 111) COVA - mad 22 124-125 3.21-3.33 (n, 2H), 4 57-4.61 (n,
111) 6 98-7.00 (m IH), 7.05- 7.08 (m IM 7.20 (s, HD, 7.34 (d,

J=8. . 1439]7- 40Ekafh16113211), 7.58 (d, J=7.8 Hz, 111), 7.65-7.67
(m |rb '8106-8. 00 (m 1A, B 20 (s, 111) '8.74 (d, J=7.6 Hz, 110,
10.88 (s, 1H), P&wﬁgﬁo&éfﬁﬁ- : : JE
(dd, J=9.1, 14. .

(m 110, 6.84 (Pysind=16.0 Hz, 1H), 6.97-6.99 (n |ro, 7.05-7.08 (m
210, 7 15 (d, J=L.I Hz; 110, 7.25-7.32.(n, 3H), 4.28-4.60 (m 210, 7

56-7.66 (m 3H), 8.3§e(dme gmge&réﬁ as il BxarhPle’BL I Wercl&Arried o bivgh the24
104- 105 3.08 (dd, J=8.8, 1 110, 3.24 (dd, J=4.9, 14 7 Hz, HD,

4.61-g1. 64 (n, ldhipothdBdbtathed it ﬁ@ﬂ%zlb'@ﬁ% (& 1finQﬁLBfQﬁ a(quaouéli"d)dlum
7.05-7.06 (m 111). 7.16 (d, J=1.4 110, 34 (m 3H),

7.42-7.48 (m Zﬁj}droild%%oﬁltﬁﬁl (llﬁilnl,%lah)d’ mZth@ﬁoF(l@Sﬂ lﬁll) totdive thebdiptidned
J=7.9 Hz, 111), 10.85 (s, 4 (s, 111) 74 [Table 4] Conpound

No. Properti es cd&%éumﬂgn%%@hs an oily product.
[0140] Example 114.

Production of N®-[3-(2-Fluorophenylacryloyl]-L-Lysinate Hydrochloride

10 [Cbmpound 611.

~ The same procedures as in Example 29 were carried out from the
compound obtained in Example 113 (3.8 g), 4 mol/L of hydrogen chloride-
dioxane (7.0 mL), and methylene chloride (80 mL), to give the captioned
compound (3.0 g, 92%) as crystals.

15 [0141] Example 115.
Production of N*-[3-(2-Fluorophenylacryloyl]-N®-(2.2.4.6.7-

Pentamethvyldihvdrobenzofuran-5-sulfonvl)-L-Arginine.

The same procedures as in Example 111 were carried out from the
compound obtained in Example 59 (3.2 g), 1 mol/L of an aqueous sodium
20 hydroxide solution (8.0 mL), and methanol (80 mL), to give the captioned
compound (2.8 g, 91%) as an oily product.
[0142] Example 116.

Production of N%[3-(2-Fluorophenylacryloyl]-L-Arginine [ Compound

64].




. 1

111- NVR. Spectrum (8, DVBO46) Conpound a 25 124-125 3.23 (dd, 1=9.1,
14.7 Hz, 11), 3 32 (dd, J=4.7, 14.7 Hz, 111), 4.58-4.62 (m 111),
6.97-7.00 (m 111), 7.05-7.08 (m 111),57.20 (d, 1=2.1 Hz, 11), 7.34
(d, J=8.1 Hz, 111), 7.56-7.60 (in, 410, 7.90-7.91 (m 211), 8.10 (s,
111), 8.59 (d, 1=7.7 Hz, 111), 10.89 (s, 110, 12.93 (s, 111) Conpound
26 95-96 3.07 (dd, 1=8.7, 14.7 Hz, 111), 3 21 (dd, J=5.1, 14.7 Hz,
111), 3.72 (s, 31), Tomethylaie ¢hipridd 89lutién pd tacdmpound bhatairktlin,

6.81- 6.82 (m 111), 6.87-6.89 (m 11), 7.01-7.03 (m 111), 7.17-7.19
(m 31), 7.36- 7E4dmpln1151(2.8 8) Sas ad6ad @ropvdsd Jrifl@rddcdtit, acid{5S@nH), at
111), 834 (d, J=7.8 Hz, 111), 12.80-13.00 (br, 110 Conpound Conp - 27
100- 101 3. 09 ( dehomteRaieratide,nidzhe Mikjure 3vadallpsatd th-sfir Gor 24 héuidz , To
111), 3.72 (s, 31), 4.60-4.63 (m 1H), 6.84 (d, 1=15.9 Hz, I H), 7.02-
7.13 (n, 111), therdsidueabiamedy distilldg: 5tf28e fotyveiditider 2. 184ucedItessure
111), 7 42-7.49 (m 211), 7.57 (d, 1=7.8 Hz, 111), 7.63-7.65 (m
1E0, 3851 (d, J=wagadiked dittylether, and ¢ths mititye wacstivaddon2428086-8708m09
(dd, 1=8.4, 14.6 Hz, 11), 3.22 (dd, 1=5.2, 14.6 Hz, 111), 3.72 (s,
311), 4.60- 4. 64efperatar) , Tise 69stals pretihidtadrwereifiltered, @ogive thscqpiioned
111), 7 13-7.14 (m 211), 7.23-7.27 (m 21), 7 36-7.42 (m 211),
7.56-7.63 (m 30mpausii{l(4gl69%y. Hz, 1H), 12.60-12.80 (br, 111)
Compound 29 - 100 101 3.08 (dd, 1=7.7, 14.5 Hz, 1H), 3.25 (dd, 1=5.2,

14.5 Hz, 110343] Example 117.
Production of 2.5-Dioxopyrrolidin-1-y1 3-(3-Cyanophenyl)Acrylate.

10 To methylene chloride (300 mL) suspension of 3-cyanocinnamic
acid (9.0 g) and N-hydroxysuccinic acid imide (9.0 g) was added
WSC-HCI (15.0 g) at 0°C, and the mixture was stirred for 6 hours at room
temperature. The reaction mixture was washed with water, and the

" organic layer was dried over anhydrous sodium sulfate. The crystals

15 obtained by distilling off the solvent under a reduced pressure were filtered

with diethyl ether, to give the captioned compound (13.0 g, 93%).
[0144] Example 118.

Production of 2.5-Dioxopyrrolidin-1-yl 3-(4-Cvanophenvl)Acrvlate,

The same procedures as in Example 117 were carried out from 4-
20 cyanocinnamic acid (5.0 g), N-hydroxysuccinic acid imide (5.0 g),
WSC+HCI (8.3 g), and methylene chloride (150 mL), to give the captioned
compound (6.2 g, 79%) as crystals.
[0145] Example 119,

. Production of 2,5-Dioxopyrrolidin-1-yl 2-Cyano-3-Phenyl Acrylate.



3.70 (s' 311)''' 4 53-4 56 (m 111)'' 6 77 (d'- 1-15 8 Hz' 111)'' 6
96- 6.99 (m 11), 7 08-7.10 (m 211), 7.33-7.41 (m 511), 7.54-7.58
(m 31), 8.20 (d, J=7.6 Hz, 111) Conpougid 30 - 3.11 (dd, 1=8.3, 14.7
Hz, 111), 3 24 (dd,J=5.3, 14.7 Hz, 111), 3.73 (s, 311), 4.63-4.65 (m
a 6.96-7.02 On, 211), 7.13-7.14 (m 21), 7.37 (d, 1=8.2 Hz, 111),
7.56-7.64 On, 310, 7.76-7.77 (m 111), 7.83-7.84" (in 111), 7 90 (d,

1=7.7 Hz, 11), 8.61ToMm Tn%dfﬁlon 3001AT §Quéens f dceypeoditndhic
99100307(dd 1886?.13,6 1%.%_.? Igudpe:n 1=4. 8, 146HIZl

111)., 3.72 (s, {10 E}%@Qnél‘@ﬁ fbx &t&clnﬁ;a&ﬁd (Idlde,(7[915g)lwh§addc‘tﬂ) :
7.00- 7.04 (in, 12-7. 21 (n1 411), 7.36-7 (m 31), 7.57 (d,
1=7.9 Hz, 1H), WS@H@'I (1@5=€7%)7at|'ﬂZ’C bl thd AiXiré vas blidded Gonp@odrsConp -
3299100308(dd J=8.5 4.4 Hz, 1H), 3.22 (dd, 1=4.7, 14.4 Hz,
111), 3.72 (s, r3bi) tendpehdtude.6Thé maclibi JmixbuB0n{siwastied. Withtzvatdr] ajd the
7.00- 7.03 (in, 111), 7.13-7.18 (m 311), 7.32-7.44 (m 31), 7.57 (d,
1=7.8 Hz, 111),orgarie loger \ﬂzEs7drled-|ﬁveﬂah11)ydr(a1£sbd¢1dn shifdted T]n:re&ﬂih)a
12.74 (s, 111) p Cormound ' 33 75-76 3.09 (dd, 1=8.5, 14.7 Hz, 11), 3
23, (dd, 1=5. 1, lgbtdink@d byldidiilling.of2thessoldht Jundér Bedichd p(rmsufclﬁz)ls pﬁnﬂé’d
(d,1=16.0 Hz, 111), 7.00- 7.03 On, 110, 7 12-7.15 (m 211), 7.34-7.43
(n, 411), 7.48-with@ sflica geliolumin Thrdmatotrably (dhlorafiotin), ® gisethe 1=7.8
Hz, 11), 12.60- 12.80 (br, 111) 75 [Table 5] Conpound No.

captioned compound (6.9 g, 44%) as crystals.

[0146] Example 120.

10 Production of 2.5-Dioxopyrrolidin-1-yl 2-Cyano-3-(2-Fluorophenyl)

Acrylate.

The same procedures as in Example 119 were carried out from o-
cyano-2-fluorocinnamic acid (12.0 g), N-hydroxysuccinic acid imide (10.8
g), WSC-HCI (18.1 g), and methylene chloride (300 mL), to give the
15 captioned compound (8.0 g, 44%) as crystals.
[0147] Example 121.

Production of N*-[3-(3-Cyanophenylacryloyl]-L-Tryptophan [Compound

17].

To water (80 mL)-dioxane (80 mL) solution of L-tryptophan (3.0 g)
20 was added sodium hydrogencarbonate (1.3 g) at 0°C, and the mixture was
stirred for 30 minutes at room temperature. Next, dioxane (80 mL)
solution of the compound obtained in Example 117 (4.2 g) was added to
the mixture solution at 0°C, the mixture was stirred for 17 hours at room
temperature. The reaction mixture was concentrated to a 1/3 volume under

25 a reduced pressure, thereafter the solution was made acidic with a 10%



Properties Melting Point (C 1H NVR Spectrum (8, DVBO d6) Conpound
34 104-105 3.11 (dd, J=8.2, 14.6 Hz, 111), 3.25 (dd, J=5.3, 14.6 Hz,
111), 3.72 (s, 3H), 4.60-4.64 (m IH, ®&87 (d, J=15.8 Hz, 1H), 7.00-
7.02 (m 1H), 7.11-7.13 (m 211), 7.36 (d, J=8.2 Hz, 1H), 7.44 (d,
J=15.8 Hz, 111), 7 56-7.63 (m 2H), 7.82 (d, .1=7.6 Hz, 111), 7.89
(d, J=7.7 Hz, 111), 802 (s, 1H), 8.38 (d, J=7.4 Hz, 111) Conpound 35
0i 2 00 "wjj 3.4feods citdeachl solutidn, lnd thefrystl@precifulfatdd-weps filtdredl. Hz,
111), 3.72 (s, 3H), 4.59-4.63 (m IH), 6.65 (d, .T=15.8 Hz, 111),
7.00- 7.19 (m Bhd cryétadSweretwaghsd with)watdr, 56 giteS8e CaptiGigd c@npdurd(4.6

J=4.7 Hz, 111), 12.72 (s, IH Conpound 36 - - 3.10 (dd, .T=8.3, 14.7
Hz, 111), 3.24 gRI%N=5.2, 14.7 Hz, 111), 3.72 (s, 311), 4.61-4.66
(m 111), 6 89 (d, J=15.9 Hz, 1H), 7.00- (m IH, 7.11-7.14 (m

211), 7.37[Q148]J=8. Exampld Bp2. 7. 47 (d, J=15.9 Hz, 111), 7.57 (d,
.7=7.8 Hz, 111), 7.74 (d, J=8.2 Hz, 211), 7.87 (d, J=8.2 Hz, 211),
8.49 §d, .J=7. Pidductitd of N [6eM4iCystoghenyl)adryloythip Grypdopivan [Gompound
(dd, J=9.1, 14.7 Hz, 1H), 3.30 (dd, J=4.8, 14.7 Hz, 111), 3.73 (s,
311), 4.55-4.5919]m 111), 7.01-7.04 (m 111), 7.12-7.18 (m 2H),
7.37-7.45 (m 3H), 7.60 (d, J=7.9 Hz, 1H), 7.66-7.67 (m, 111), 8
06-8.08 (m 1H), 8. Ihe(semelgroyediBey s (Exdmple7l 3 wenaparried out from L-
111) Conpound

tryptophan (2.0 g), sodium hydrogencarbonate (0.9 g), the compound

obtained in Example 118 (2.6 g), water (80 mL), and dioxane (160 mL), to
10 give the captioned compound (1.9 g, 53%) as crystals.
[0149] Example 123.

Production of N%(2-Cyano-3-Phenvlacryloyl)-L-Tryptophan {Compound

25].

The same procedures as in Example 121 were carried out from L-
15 tryptophan (2.5 g), sodium hydrogencarbonate (1.1 g), the compound
obtained in Example 119 (3.3 g), water (70 mL), and dioxane (150 mL), to
give the captioned compound (1.3 g, 290%) as crystals.

[0150] Example 124,
Production of N*-[2-Cvano-3-(2-Fluorophenyl)acryloyl]-L-Tryptophan

20 [Compound 22].

The same procedures as in Example 121 were carried out from L-

tryptophan (3.0 g), sodium hydrogencarbonate (1.3 g), the compound
obtained in Example 120 (4.2 g), water (80 mL), and dioxane (160 mL), to
. give the captioned compound (2.5 g, 45%) as crystals.
25 [0151] Example 125.




38 90-91 2.83 (dd, J=8.5, 13.7 Hz, 111), 3.03 (dd, J=4.8, 13.7 Hz,
111), 3.70 (s, 311), 4.31-4.35 (m 1H), 5.53 (dd, J=2,0, 10.3 Hz,
111), 6.02 (dd, J=2.0, 17.0 Hz, 1H), 6.20 (dd, J=10.3, 17.0 Hz, 111),
6.79 (d, J=8.5 Hz, 211), 7.10 (d, J=8.5 Hz, 211), 8.07 (d, J=7.6 Hz,
111) Conpound 39 _ 2.86 (dd, J=9.7, 13.8 Hz, 111), 3.05 (dd, J=4.8,
13.8 Hz, 111), 3.71 (s, 311), 6.72 (d, J=15.9 Hz, 111), 6.81-6.85 (m
311), 6.90 (d, Br-oﬂucttidﬂzgf@emﬂ%ldﬁvcﬁrﬂ@xﬂ*ﬁrﬁiﬂmnhiﬁ Aidd, J=7.5 Hz,
111), 7.60 (d, J=15.9 Hz, 111), 8.35 (d, J=8.1 Hz, IH), 10.05 (s,
111), 12.60- 12.80 (lorTHF1(1S0Gobpsaintionof NitbarzylorycatbanydI-{rsiptophan-
J=9.5, 13.9 Hz, 1H), 3.06 (dd, J=4.8, 13.9 Hz, 111), 3.71 (s, 111),
4.52-4.54 (m 1Hp-diex@oyreolsdintiryl Sstay (5.0 gl wag dddad-drapwze a30% aqueous
7.25-7.30 (m 211), 7 43-7.48 (m 211), 7.63-7.66 (m 111), 8.52 (d,
J=8.1 Hz, M 12ammogia (3.HmlCoatgblhadnd thassfiadbe migdureduls stirgdafor 23. 8
Hz, 111), 3.06 (dd, J=4.5, 13.8 Hz, 111), 3.71 (s, 316%1), 4.51-4.55
(m BH), 6.76 (kburgatmogn kpmpanajures The crystalsygra digtilleghaff, angl thereaften
(m 3H), 7.38-7.47 (m,  411), 8.40 (d, J=8.0 Hz, 1H), 12.80 (s, IH)
Conpound 42 20302hereside obfginegity distiigeooffihe solvent of the fillgete undar &,
13.9 Hz, 111), 3.71 (s, 311), 4.50-4.55 (m 111), 6.67 (d, J=15.8 Hz,
111), 6.84 (d, rdwcesl presswp)wasaded pgtrolenag etheriand amall gmoentroixiethy
2H), 7.40 (d, J=15.8 Hz, 111), 7.61-7.63 (m 2H), 8.37 (d, J=8.1 Hz,
111) 76 [ Tabl ecthgr, amd ﬁmgw@taﬂbpremm@@d weks filtered, to give the captioned

compound (3.6 g, 91%).

10 [0152] Example 126.

Production of L-Tryptophan Amide

To methanol (300 mL) solution of the compound obtained in
Example 125 (3.6 g) was added 5% palladium/carbon (0.36 g) in an argon
atmosphere, and the mixture was stirred for 16 hours at room temperature
15 in a hydrogen atmosphere. The catalyst was filtered off, and the solvent
was distilled off under a reduced pressure, to gi%/e the captioned compound
(2.1 g, 95%) as an oily product.
[0153] Example 127.

Production of N°-[3-(2-FluorophenyDacrylovl]-L-Tryptophan Amide

20 [Compound 23].

To THF (80 mL) solution of 2,5-dioxopyrrolidin-1-yl 3-(2-
fluorophenyl)acrylate (2.7 g) was added dropwise THF (80 mL})
suspension of the compound 128 (2.1 g) at 0°C, and thereafter the mixture
was stirred for 2 hours at room temperature. DMF (10 mL) was added

25 thereto, and thereafter the mixture was further stirred at room temperature



melting Point (C) 111-NMR Spectrum (8, DVBO46) Conpound 43 _ 2.85
(dd, J=9.6, 13.8 Hz, 111), 3.05 (dd, J=4.8, 13.8 Hz, 111), 3.70 (s,
311), 4.48-4.53 (m 1H), 6.62 (d, J=15.8% Hz, 111), 6 78 (d, J=8.1 Hz,
M 6.84 (d, J=8.4 Hz, 2H), 6.92 (s, 111), 6.96 (d, J=7.6 Hz, 1H),
7.16-7.22 (m 3H), 7.28 (d, J=15.8 Hz, 1H), 8.39 (d, J=8.1 Hz, 111),
9.58 (s, 111), 12.70-12.90 (br, 1H) Compound 44 . 2.86 (dd, J=9.5,
13.8 Hz, 1H), 3fod49(libchrs.JF4 tHe rebBlug ditainttpy distillingoff Biklsplvent 48ddr 52
(m 111), 6.49 (d, J=15.8 Hz, 1H), 6.79 (d, J=8.4 Hz, 2H), 6.84 (d,
J=8.4 Hz, 211),redudéd prissuledvat ddried 21yl actaR9 tiieimigtutGwas Meashed with
7.39 (d, J=8.4 Hz, 2H), 8.25 (d, J=8.1 Hz, 1H), 9.86 (s, 1H),

12. 60- 12. 80 ( brwatkh)andotpreaftdr 4f drgeritayerdvaodietiovaaihydras. ®diem
111), 3.10 (dd, J=4.5, 13.8 Hz, 1H), 3.69 (s, 311), 4.45-4.49 (m
111), 6. 76- 6. 82sulfate.3Th residuesettained by digtilling g eiersodgertyndan a yeduced
7.55-7.56 (in, 211), 8.23 (d, J=8.0 Hz, 1H) Conpound 46 229-230 2.89
(dd, 9=9.3, 13.fesfure wht)purdicdavithidilicasel zpluns ehiamatagraphy §B¥W-1237H,
311), 4.53-4.57 (m 1H), 6.85 (d, J=8.4 Hz, 2El), 6.95 (d, J=15.6 Hz,
111), 7.18 (d, chi@rofoda; m@h&nol?— 5(717 te:gl(lerthezqapygoned Eampougd (6 zH) ,
7.85 (d, ,T=8.4 Hz, 1H), 8.63 (d, J=7.9 Hz, Mo 8 63 (d, ,T=7.9 Hz,
111), 12.80- 13.4B%] bs crystdy. Conpound 47 79-80 2.89 (dd, J=9.3, 13.9
Hz, 111), 3.07 (dd, J=4.9, 13.9 Hz, 111), 3.71 (s, 311), 4.51-4.56
(m 111), ¢OEH]6. 86 Hxampda198. 7. 18 (d, J=8.4 Hz, 2H), 7.58-7.62 (m
111), 7.67 (d, J=15.4 Hz, 111), 7.73-7.84 (m 311 8.57 (d, ,T=8

Hz, 111), 12.7CRmdueon bf 1- Mmﬁl)yl@n@gh@gggryloy )- -Tryptophan |C0mgoun
10 201,

The same procedures as in Example 121 were carried out from 1-
methyl-L-tryptophan (2.0 g), sodium hydrogencarbonate (0.8 g), ‘2,5-
dioxopyrrolidin-1-yl 3-phenyl acrylate (2.3 g), water (60 mL), and dioxane
(140 mL), to give the captioned compound (1.1 g, 33%) as crystals.

15 [0155] Example 129. |
Production of N%-[3-(2-Cyanophenyl)acryloyl]-1-Methyl-1L-Tryptophan

[Compound 30].
To water (60 mL)-dioxane (60 mL) suspension of 1-methyl-L-

tryptophan (2.1 g) was added sodium hydrogencarbonate (0.8 g) at 0°C,
20 and the mixture was stirred for 30 minutes at room temperature. Dioxane
(80 mL) solution of 2,5-dioxopyrrolidin-1-yl 3-(2-cyanophenyl)acrylate
(2.5 g, 9.2 mmol) was added dropwise to the reaction mixture at 0°C, and
the mixture was stirred for 15 hours at room temperature. The reaction
mixture was concentrated to a 1/3 volume under a reduced pressure, water

25 was added thereto, and the mixture was washed with diethyl ether. The



145-146 2.86 (dd, J=9.7, 13.9 Hz, 111), 3.04 (dd, J=4.7, 13.9 Hz,
111), 3.70 (s, 3H), 3.85 (s, 311), 4.48-4.52 (m 111), 6.72 (d,
J=15.9 Hz, 111), 6.84 (d, J=8.6 Hz, 2H)566.97-7.00 (m 111),
7.06-7.07 (m 1H), 7.16 (d, J=8.6 Hz, 1H), 7.35-7.38 (m 111),
7.49-7.50 (m 1H), 7.61 (d, J=15.9 Hz, 111), 8.36 (d, J=7.8 Hz, 111)
n 49 189-190 2.88 (dd, J=9.5, 13.9 Hz, 11), 3.06 (dd, J=4.7, 13.9 Hz,
111), 3.71 (s, ®Repustlaye: was3ngdy acidic wish 2d 00d aqueat citridzacid salptios, 85
(d, J=8.5 Hz, 2H), 7.17 (d, J=8.5 Hz, 211), 7.40-7.42 (n, 211),
7.52-7.54 (m lant)theikabier gxracti¢dnwitndthyl scetate( dhepegaic fryer mas)washed
12.80 (s, 111) Conpound 50 - 8485 2.86 (dd, J=9.7, 13.9 Hz, 111), 3
07 (dd, J=4.7, wishSatzated spdivm cBloritle(solyidp, and theggaftershiqdaver 1H) 6
85 (d J=8 4 Hz,,' 2H) 6.94 (d, J=16.1 Hz, 111), 7.17-7.22 (m 4H),
7.41 (d, ,J=16.amhisdroustgpdim selfates dTlfeyolvant)wasgligipll¢dipfiglep a ppduced
111), 12.79 (s, 111) Conpound 51 197-198 2.87 (de, J=9.6, 13.8 Hz,
111) 5 3. 06 (dd,prgsstre, to Ehve@thecaptionpd campound (0.84 p) 27%)56-a8. BBOIPHPUS
1H), 6.78 (d, J=16.0 Hz, 1H), 6.85 (d, J=8.2 Hz, 211), 7.16-7.18 (m
311), 7.33-7.3molighprodpct. 7. 41 (d, J=16.0 Hz, 1H), 7.69-7.74 (m 111),
8.53 (d, J=8.0 Hz, 111), 12.60-12.80 (br, 1H) 77 [Table 7] Conpound
No. Proper {0k$] el Bxampieil 30.

Production of N%[3-(3-Cyanophenylacryloyvl)-1-Methyl-L-Tryptophan

[Compound 341.

10 The same procedures as in Example 121 were carried out from 1-
methyl-L-tryptophan (2.0 g), sodium hydrogencarbonate (0.8 g), the
compound obtained in Example 117 (2.5 g), water (60 mL), and dioxane
(140 mL), to give the captioned compound (3.1 g 90%) as crystals.

[0157] Example 131.

15 Production of N%-[3-{4-Cvanophenylacrvlovl)-1-Methyl-L-Tryptophan

[Compound 36].

The same procedures as in Example 129 were carried out from 1-
methyl-L-tryptophan (2.1 g), sodium hydrogencarbonate (0.8 g), the
compound obtained in Example 118 (2.5 g), water (60 mL), and dioxane

20 (140 mL), to give the captioned compound (1.8 g, 53%) as an amorphous
solid product.

[0158]  Example 132.

Production of N*-[2-Cvano-3-(2-Fluorophenvl)acryloyl)-1-Methyl-L-
Tryptophan [Compound 37].




CC 1H NWR Spectrum (8, DVBO46) Conmpound 52 i c4 1 cz '-s" 2.88 (dd,
J=9.7, 13.6 Hz, 111), 3.07 (dd, J=4.3, 13.6 Hz, 111), 3.71 (s, 311),
4.51-4.55 (in, 111), 6.84-6.86 (m 311)577.18 (d, J=8.0 Hz, 211),
7.29-7.42 (m 311), 7.51-7.52 (m 111), 8.54 (d, J=8.0 Hz, 111),
12.60-12.80 (br, 111) Conpound 53 ca 0,1 ---' 2.89 (dd, J=9.2, 13.9
Hz, 111), 308(dd J=4.8, 13.9 Hz, 111), 3.71 0, 3H), 4.54-4.58 (m
111), 6 85 (d, J=8. ZLcHwate2(6) ml7)-dibxank (60-m3.) Suspensian §f 1-MmetifylcH-
J=8.4 Hz, 211), 7 59 (d, J=15.9 Hz, 111), 8.09 (s, 111), 8.27 (s,
2H), 8.36 (d, Jt-rﬁpt@phm; (Z.l@),wa‘lszaddﬁd(ssdiumhydmgnpwbdnm (0.82z)ot 0(’63d,
J=9.5, 14.0 Hz, 111), 3.11 (dd, J=4.9, 14,0 Hz, 1H), 3.72 (s, 311),
4.57-4.62 (m ldid theenBBu®. was gtimed B B0, minutes a1, rzmn( tmnpzzla_t)ue 7D ang,
J=15.9 Hz, 111), 7.61-7.64 (m 111), 7.83 (d, J=7.7 Hz, ]2791
(d, J=8.0 Hz, 1BO)mMLYsolion®sf thﬂpomﬂlppundmhall(aﬂ mJEanlplaleO 219g,9.2
12.70-12.90 (br 1H) Conpound - 55 205-206 2.8613.8 Hz, 111), 3.04
(dd, 9=4 8, 13.Bm WIaH)add@d dmpwiselth thtzreaénox(m;xmlqalt043419d4h6311((mr6
111), 6.62 (d, J=15.8 k% 6.84 (d, J=8.6 Hz, 211), 7.01 (d,
J=8.7 Hz, 211),was strrr@alifom%JB QuIsiAf Ty tequxaiwrelél“h(enreag_l_fmy miztugrwag,
J=15.8 Hz, 1H), 7.41-7.44 (m 211), 7.57 (d, J=8.7 Hz, 211), 8.35 (d,
J=8.1 Hz, 111),conzenBated to _’a|—])/3@@hpg@mgd@6a geﬂgcgqgressure, water was added

thereto, and the mixture was washed with diethyl ether. The aqueous layer
was made acidic with a 10% aqueous citric acid solution, and thereafter

10 extracted with ethyl acetate. The organic layer was washed with saturated
sodium chloride solution, and thereafter dried over anhydrous sodium
sulfate. The residue obtained by distilling off the solvent under a reduced
pressure was purified with silica gel chromatography (BW-127ZH,
chloroform:methanoi = 50:1), to give the captioned compound (0.6 g,

15 17%) as an amorphous solid product.

[0159] Example 133.

Production of N-[3-(3-Cvanophenylacryloy)-O*-Methvyl-L-Tyrosine

[Compound 54].

The same procedures as in Example 129 were cartied out from O*-
20 methyl-L-tyrosine (2.0 g), sodium hydrogencarbonate (0.9 g), the
compound obtained in Example 117 (2.8 g), water (60 mL), and dioxane
(160 mL), to give the captioned compound (1.8 g, 50%) as an amorphous
solid product. |
[0160] Example 134.




2.88 (dd, J=9.3, 13.8 Hz, 111), 3.07 (dd, J=4.8, 13.8 Hz, IH), 3.70
(s, 311), 4.51-4.56 (n, 111), 6.83-6.88 (m 311), 7.16 (d, J=8.4 Hz,
211), 7 45 (d, J=15.9 Hz, 1H), 7.74 (d, 58=8.1 Hz, 211), 7 87 (d,
,T=8.1 Hz, 211), 8.48 (d, J=8.0 Hz, 111) Conpound d 57 125-126 3.08
(dd, J=10.4, 13.7 Hz, 111), 3.17 (dd, J=3.9, 13.7 Hz, 1H), 3.69 (s,
311), 4.61-4.66 (in, 1H) 6.83 (d, J=8.5 I, 21|), 7.23 (d J=8.5 Hz,
211), 7.33-7.36Ptaduct N-J&-(4- enyllacryloy])59"-Methy
1=8.4 Hz, 111), 7.78 (d J 7.8 Hz, 111), 8 88 (d J=8.2 FE 111),
12.60-13.0 (br, [Gampo@ed 3643 und .- 58 177-178 3. 05 (dd, J 6.7, 13.9
Hz, 111), 3.13 (dd, J=5.2, 13.9 Hz, IH), 3.71 (s, 111), 71474(4
111), 6.84 (d, J=8.5hérsanmprocgdures ad in Bxgmplex21 wetg carriedut Feom Ony
111), 7.52 (d, J=8.3 Hz, 111), 7.76-7.79 (m 111), 8.01 (d, J=7.6 Hz,
111), 8.92 (s, methyl- Is.}tmsmd (28:g), sodinm lnml)ogen@rbcmd@ (36 gbthe 111)
Conpound 59 - 0.88 (d, J=6.4 Hz, 311), 0.92 J=6.4 Hz, 31%)
1.56-1. 67 (m 3aampoundebigied lprﬁxamnl)': 118, (@zﬁ ghwal&rﬂéﬂonhz ipxane
726731(m211,744745(m111)75léd J=16.0 Hz, 1
7.65-7.68 (m 1660 BLago(give thercaptigned cpympond §0.6182 4'3%)(@@3@%
Conpound 60 110- ,1 1" 1.85-1.94 (n, 211), 2.23-2.51 (m 211),
4.28-4.32 (M6H11), Bxammled35)=15.9 Hz, 111), 7.25-7.30 (m 2H), 7
41-7.45 (m 111 750(d J=15. 9 Hz, 111) 767770(m 111 .
(d, J=7.7 Hz, o , jio10] )¢ Al3-I¢-l ]
(m 411), 2.75-2.78 (m 211) 4. 29- 4.33 (m 111), 6. 91 (d, J= 16 0
Hz, 1H), 7267_659;11(m211)743 7.47 (m 111), 7.51 (d, J=16.0 Hz,

1H), 765768(m 1|j[) 8.03 (s, 3H), 8.61 (d, J=7.7 Hz, 111) 78
he same procedures as in Example 129 were carried out from L~

glutamine (2.0 g), 2,5-dioxopyrrolidin-1-yl 3-(2-fluorophenyl)acrylate (3.6
g), sodium hydrogencarbonate (1.2 g), water (60 mL), and dioxane (160
ml), to give the captioned compound (2.3 g, 58%) as crystals.

[0162]  Example 136.

15 Production of N-[3-(2~Fluoronhcnvl)acrvlovl)-L—Tvrosine [Compound 62].

The same procedures as in Example 132 were carried out from L-
tyrosine (3.0 g), pyrrolidin-1-yl 3-(2-fluorophenyl)acrylate (4.6 g), sodium
hydrogencarbonate (1.5 g}, water (80 mL), and dioxane (80 mL), to give
the captioned compound (2.2 g, 41%) as crystals.

20 [0163] Example 137.

Production of N-tert-Butoxycarbonyl-1-Ethvl-L-Tryptophan.

Sodium hydroxide (4.6 g) was finely divided in an argon
atmosphere, and thereafter methylene chloride (160 mL), N-tert-
butoxycarbonyl-L-tryptophan (10.0 g), iodoethane (13.2 mL), and tetra-n-

25 butylammonium hydrogensulfate (1.1 g) was added thereto, and the



- L

[ 0210[ Tabl e 8] Compound No. Properties Melting Point (C) 111-NWR
Spectrum (6, DVBO d6) Conmpound 62 124-125 2.81 (dd, J=9.6, 13.8 Hz,
1H), 3.00 (d, J=4.7, 13.8 Hz, |H), 4.475¢.51 (m 111), 6 66 (d, J=8.3
Hz, 211), 6.81 (d, J=16.0 Hz, 111), 7.04 (d, J=8.3 Hz, 211),
7.25-7.30 (m 211), 7.42-7.47 (m 2H), 7.63-7.66 (m 111), 8.50 (d,
J=7.9 Hz, 111), 9 22 (s, 111), 12.75 (s, 111) Conpound 63 189-.1an
1Y1.1 1.64-1. 71mixtursStips stirr88 £4r 86 hows at k)om TemPe2at@@. (The 2adfion 4. 35-
4.37 (m111)) 6 91 (d1- J-16 O Hz, 111)3 7 27-7 32 (nB 2H)3 7.43- 9
7.46 (m 111), Gl was dasbedwith a 10%)aquéotbeifrié8cidngoldtidy anBsfObratesd
311), 8.68 (d, J=7.9 Hz, 111) Conpound 64 - 124 125 1.39-1.55 (m
211), 1.64- 1. 68sqdiumichlyridd sqatitn Sehd thereb ity thelorpanicIagd wad dticd over
211) 4 33-4 38 (m111)' ' 6 87 (d' J=15.9 Hz, 111), 7.26- 7.31 (m
2H), 7.43-7.53 guhydedus)sodiv@ulfa&® The rekidile otBaifidd by, distHlng, offl Hie

5 solvent under a reduced pressure was purified with silica gel column
chromatography (chloroform:methanol = 200:1), to give the captioned
o compound (5.7 g, 52%) as an oily product.
[0164] Example 138.

Production of N—tert—Butoxvcarbbnvl—1—i—Pr0nv1—L—Trvptophan.

10 The same procedures as in Example 137 were carried out from
sodium hydroxide (2.8 g), methylene chloride (100 mL), N-tert-
butoxycarbonyl-L-tryptophan (6.0 g), 2-iodopropane (9.8 mL), and tetra-n-
butylammonium hydrogensulfate (0.7 g), to give the captioned compound
(1.6 g, 23%) as an oily product.

15 [0165] Example 139,

Production of N-tert-Butoxvcarbonyl-1-n-Butvl-L-Tryptophan.

The same procedures as in Example 137 were carried out from
sodium hydroxide (4.6 g), methylene chloride (160 mL), N-tert-
butoxycarbonyl-L-tryptophan (10.0 g), 1-iodobutane (19 mL), and tetra-n-

20 butylammonium hydrogensulfate (1.1 g), to give the captioned compound
(6.2 g, 52%) as an oily product.
[0166] Examp-le 140.

Production of Methyl N-tert-Butoxycarbonyl-1-Ethyl-1-Tryptophanate.
- To DMF (80 mL) solution of the compound obtained in Example

25 137 (5.7 g) was added potassium carbonate (3.6 g) and iodomethane (1.6



Conmpound 65 169-170 1.80-1.83 (m I11), 2 02-2.04 (m 111), 2.15-2.19
(m 211), 4.29- 4.33 (m 111), 6.79-6.85 (m 211), 7.26-7.31 (m
311), 7.43-7.45 (m 111), 7.51 (d, J=1660 Hz, 1H), 7 65-7.68 (m
111), 8 52 (d, J=7.8 Hz, 1H), 12.66 (s, M) Conpound 66 177-178
3.68-3.71 (m 1H), 3.76-3.79 (m 111), 4.42-446 (m 111), 5.00- 5.10
(br, 111), 6.97 (d, J=16.0 Hz, IH), 7.26-7.31 (m 2H), 7.43-7.46 (m
111), 7 52 (d, wi)at 0°Erandibe mixtes-wasginged forH)7 hausa 3t jogm teegpayatuze.
111), 12.65-12.75 (br, 111) Conpound 67 138-139 1.91-1.94 (m 11l),
2 01-2.06 (m 4Thg reagtion nzixsme (was mryed intadce watey, gnd exitacjed withzthyd,
J=16.0 Hz, 111), 7.26-7.31 (m 211), 7.43- 745 gm 1H), 7.51 (d,
J=16.0 Hz, |H),acrtse- Theprganic layey wag. dsied(eyer aahygroms sodinp sulrate, and
12.60-12.80 (br, 111) Conpound 68 109-110 3.08 %dd, J=8.9, 14.5 Hz,
111), 3 24 (dd,thgeesfer theqresidug oblaingd by destiling otf the selvent wpdg.sa redyced
J=16.0 Hz, 111), 6.97-6.99 _(fm 111), 7.04-7.06 (m 1H), 7,16 (s,
111),5 7. 25- 7. 33prepgurg vag purilied with silios gep columiy chrgmajography éntyy |
111), 7.63-7.64 (m 111), 8.51 (d, J=7,8 Hz, IH), 10.85 (s, 11I)
12.56-12. 66 ( brhexapg:etiyiacstate 3§: Drimeivedhe capfignsdrepmeound @ebet $1%)
neltin

g as an oily product.

[0167] Example 141.

Production of Methvl N-tert-Butoxvcarbonyl-1-i-Propyl-L-Tryptophanate.

10 The same procedures as in Example 140 were carried out from the
compound obtained in Example 138 (1.6 g), potassium carbonate (0.94 g),
iodomethane (0.42 mL), and DMF (40 mL), to give the captioned
compound (1.4 g, 86%) as an oily product.

[0168] Example 142.

15 Production of Methyl N-tert-Butoxycarbonyl-1-n-Butyl-L-Tryptophanate.

The same procedures as in Example 140 were carried out from the
compound obtained in Example 139 (6.2 g), potassium carbonate (3.6 g),
iodomethane (1.6 mL), and DMF (100 mL), to give the captioned
compound (4.2 g, 65%) as an oily product.
20 [0169] Example 143.

Production of Methvl 1-Ethyl-L-Trvptophanate Hydrochloride,

To methylene chloride (175 mL) solution of the compound obtained
in Example 140 (4.8 g) was added dropwise 4 mol/L of hydrogen chloride-

dioxane solution (17.5 mL) at room temperature, and the mixture was



Point (C) 111-NWR Spectrum (8, DMS0-4) Conmpound a 69 92-93 1.30
(t,1=7.2 Hz, 310, 3.08 (dd, 1=8.6, 14.6 Hz, 1H), 3.23 (dd, J=5.1,
14.6 Hz, 1H), 4.13 (q, 1=7.2 Hz, 211), 8161-4.65 (m 1H), 6.84 (d,
1=16.0 Hz, 1H), 7.01-7.02 (m 111), 7 10-7.11 (m 111), 7.19 (s,
111), 7.26-7.30 (m 211), 7 40-7.49 (m 3H), 7.56-7.58 (in, 1H),
7.63-7.65 (n, 111), 8.53 (d, J=7.9 Hz, 111), 12.74 (s, 1H) Compound
70 85-86 1. 38- laliawgdrio girifor 13 lery.dEhe cesgials presigtated wera filtedpand
(dd, 1=5.1, 14.6 Hz, 110, 4.61-4.69 (m 211), 6.83 (d, J=16.1 Hz,
111), 7.00- 7. 02washedwith dietbgl gthen, t¢ givelthe)captionl ompoynd (29 ) 74%).
7.43- 7.49 (m 311), 7.56 (d, J=7.9 Hz, 1H), 7.63-7.64 On, 111), 8.52
(d, 1=7.9 £170]10, rEzannﬂe 44111) Cbnpound 71 71-72 0.79 (t, 1=7.3
Hz, 3H), 1.14-1.19 (m 1.64-1.67 (m 21% 3. 05- 3. 08 ﬁn] 111), 3
22-3.25 (m 110Mumlogof ethvl 1}11Rropzl~h9Trvn mvhanaﬁe HﬂdI’OC wrge. (d,
1=15.9 Hz, 1H), 7.00-7.02 (m 1H), 7.09- 7.11 iﬁg 7. 16 & 111)
7.26-57.29 (m 211), '110339111?3 IZIJQCGW}TC%@&}H Example i3 were carpied il)om the
7.61-7.63 (m 111), 8 52 (d, J=8. a 12.76 é 111) Como

72 83-84 3.08 (faunpqmuiq tamden@xamnlqy 142 (174 g)d mgLé%Oé hyﬂnoym@londe-
111), 4.63-4.67_(m 1H), 5.35 (s, 211 111),
7.01° 7.19 (m ¢lp|;ianersczi3thn§18(rﬁ£), metiﬂy 7011%@1? 50111@) tp gine theyg
(m 21), 7.57-7.63 (m 211), 8.55 (d, 1=7.9 Hz, 110, 12.77 (s, 1H)
Conpound 73 236%2phigncd campoynd §945 g,éﬁé@ Ifystalsg. 7. 14.7 Hz, 110, 3
24 (dd, J= f 1 14.7 Hz, 111). 4.62-4.66 (m 1H), 6.64 (d,1=15.7 Hz,
111), 6.98[818d (m ﬁmv@145~7 07 (m 1M, 7.16 (d, 1=2.0 Hz, 1H),
7.23-7.25 (m 310, 7.33 % | .3 Hz, 1H),
7.560d, 1=8. 1 Produgtien of } ge.7

111), 10.85 (s, 111), 12.50-12.85 (br,
). ( )I'he same proce ureg as In Example 143 were carried out from the

compound obtained in Example 142 (4.2 g), 4 mol/L of hydrogen chioride-
dioxane solution (14.0 mL), and methylene chloride (140 mL), to give the
captioned compound (2.2 g, 63%) as crystals.

15 [0172] Example 146.
Production of Methyl 1-Ethyl-N-[3-(2-Fluorophenyl)acryloyl]-L~

Trvptophanate.

Triethylamine (1.5 mL), 2-fluorocinnamic acid (1.8 g) and
WSC-HCI (2.1 g) were at 0°C added to methylene chloride (70 mL)

20 suspension of the compound obtained in Example 143 (2.8 g). The
mixture was stirred for 4 hours at room temperature. The reaction mixture
was washed with water, and thereafter the organic layer was dried over
anhydrous sodium sulfate. The residue obtained by distilling off the

solvent under a reduced pressure was purified with silica gel column



Conpound 74 237- 238 2.32 (s, 311), 3.08 (dd, 1=8.8, 14.7 Hz, 111),
3.24 (dd, 1=5.0 Hz, 14.7 Hz, 110, 4.60-4.65 (m 1H), 6.73 (d, 1=15.9
Hz, 1H), 6.98- 7.00 (m 111), 7.05-7.066fm 111), 7.16-7.20 (m 211),
7.29-7.37 (m 510, 7.56 (d, 1=7.9 Hz, 111), 8.35 (d, 1=7.9 Hz, 1H),
10.85 (s, 1H), 12.50-12.90 (br, 111) Compound 75 255- 256 2.32 (s,
310, 3.08 (dd, 1=8.9, 14.7 Hz, 1H), 3.23 (dd, J=4.6, 14.7 Hz, 110,
4.61-4.65 (m ldlipmaogi@phy (damisrn, to iy the captibn@be@podid(2.7 g,
7.05-7.07 (n, 111), 7.16 (s, 11), 7.21-7.23 (m 211), 7.32-7.37 On,
2E0, 7.43-7.44 T0fp)astyystals55 (d, 1=7.9 Hz, 111), 8.34 (d,./=7.8 Hz,
1H), 10.85 (s, 111), 12.71 (s, 1H) Conpound 76 214- 215 0.89 (t,
1=7.3 Hz, 30173] 1. 2Exungde(ld7. 21), 1.52-1.56 (m 211), 2.58 (t, 1=7.6
Hz, 2H), 3.09 (dd, 1=8.8, 147Hz 110, 324(dd, 1=4.9, 14.7 Hz,
111), 4.61- 4. 64P(aductib of eyl N l®re DapryvleyldA-zPoip vl -
111), 7.05-7.08 (m 11), 7.17 (s, 1H), 7. 22 (d 1=8.0 Hz, 211),
7.33-5.38 (m ZImptophatte.d, 1=8.0 Hz, 210, 7.56 (d, 1=7.9 Hz, 110
8.35 (d, 1=7.8 Hz, 1H), 10.87 (s, 111), 12.25- 12.95 (br, 1H)
[0212] [ Tabl e 10] ﬁ?hmme pmce:@wps;aﬁm Eﬁamphgmwer@oamedmllfmnvﬂre
Spectrum (5, DWVb046)

compound obtained in Example 144 (0.7 g), triethylamine (0.4 mL), 2-

fluorocinnamic acid (0.44 g), WSC-HCI (0.50 g), and methylene chloride
(20 mL), to give the captioned compound (0.9 g, 98%) as an oily product.
10 [0174] Example 148.

Production of Methyl 1-n-Butvl-N-[3-(2-Fluorophenyl)acryvloyl]-L-

Tryptophanate.

The same procedures as in Example 146 were carried out from the
compound obtained in Example 145 (2.0 g), triethylamine (1.0 mL), 2-
15 fluorocinnamic acid (1.2 g), WSC-HCI (1.4 g), and methylene chloride (60

mL), to give the captioned compound (2.1 g, 77%) as an oily product.

[0175] Example 149.
Production of 1-Ethyl-N*[3-(2-Fluorophenylhacryloyl]-L-Tryptophan
[Compound 69].

20 One mol/L of an aqueous sodium hydroxide solution (9.9 mL) was
added dropwise to methanol (100 mL) solution of the compound obtained
in Example 146 (2.6 g) at room temperature. The mixture was allowed to
stir fdr 23 hours. The reaction mixture was concentrated to a 1/5 volume,

added with water, and made acidic with dilute hydrochloric acid. The



(O 1.20 (d, J=7.0 Hz, 611), 2.89 (dd, J=6.8, 13.7 Hz, 1H), 3 08
(dd, J=8.7, 13.7 Hz, 1H), 3.21-3.25 (m 111), 4.60-4.65 On, Conpound
209 210 - 1H), 6.69 (d, J=15.8 Hz, 1H), 6B 96-6.99 (m 1H), 7.04-7.07
(m 77 1H), 7.15 (s, 1H), 7.28 (d, J=7.9 Hz, 211), 7.32-7.38 (m
211),  7.46 (d, J=7.9 Hz, 21), 7.55 (d, J=7.9 Hz, 1H), 8.34 (d,
J=7.9 Hz, 11), 10.84 (s, 111), 12.69 (s, 111;l 1.76-1.77 (m . 3H),
3.02 (dd, J=9.1¢crysmlspreeipitatgd were filicepdl, and washed with water, to give the

captioned compound (2.3 g, 93%).

[0176] Example 150.
Production of N%-[3-(2-Fluorophenylacryloyl]-1-i-Propvl-L-Tryptophan

5 [Compound 70].

The same procedures as in Example 149 were carried out from the
compound obtained in Example 147 (0.98 g); 1 mol/L of an aqueous
sodium hydroxide solution (3.6 mL), and methanol (40 mL), to give the
captioned compound (0.67 g, 71%) as crystals. -

10 [0177] Example 151.

Production of 1-n-Butyl-N*-[3-(2-Fluorophenylacrylovl]-L-Tryptophan

{Compound 71].

The same procedures as in Example 149 were carried out from the
compound obtained in Example 148 (2.1 g), 1 mol/L of an aqueous
15 sodium hydroxide solution (7.5 mL), and methanol (75 mL), to.give the
captioned compound (1.8 g, 87%) as crystals.
[0178]  Example 152,

Production of Benzyl 1-Benzyl-N-tert-Butoxycarbonyi-L-Tryptophanate.

The same procedures as in Example 137 were carried out from

20 sodium hydroxide (4.6 g), methylene chloride (160 mL), N-tert-
butoxycarbonyl-L-tryptophan (10.0 g), benzyl bromide (20 mL), and tetra-
n-butylammonium hydrogensulfate (1.1 g), to give the captioned
compound (12.2 g, 77%) as an oily product. - |

[0179] Example 153,

25 Production of Benzyl 1-Benzyl-L-Tryptophanate Hydrochloride.




J=4.8, 14.6 Hz, 1H), 4.52-4.56 (m 111), 5.98 (dd, J=1.3, 15.4
Conpound 78 - Hz, 111), 6.58 (dd, J=7.1, 15.2 Hz, 1H), 6.96-6.99 (m
1H), 7.04-7.07 (m 1H), 7.12 (d, J=1.6 ¢&, 111), 7.33 (d, J=8.0 Hz,
111), 7.53 (d, J=7.9 Hz, H1), 8.16 (d, J=7.9 Hz, 1H), 10.82 (s,
111), 12 61 (s, 1H  1.76 (s, 3H), 2.02 (s, 311), 2.99 (dd, ,T=9.1,
14.6 Hz, 111), 3 17 C onpound 79 - (dd, J=4.9, 14.6 Hz, 111),
4.47-4.51 (m 111), TheZhmaprogedures b in ExhmpR. D8 Fee9cqmied bt from the
7.04-7.07 (m 111), 7.13 (d, J=1.9 Hz, 1H), 7.33 (d, J=8.1 Hz, 1H), 7
53 (d, J=7.9 Hz¢ormpdind abtadieddn Example 4581]12.21)) 4 mol/Bof hydrogen)
12.54 (s, 1H)  1.66-1.68 (m 6H), 3.12 (dd, J=9.4, 14.5 Hz, 1H}~, 3
22 (dd, chloride-~dioxane solution (31 mL), and methylene chloride (300 mL), to

give the captioned compound (8.6 g, 81%) as crystals.
5 [0180] Example 154.

Production of Benzyl 1-Benzyl-N-[3-(2-Fluorophenvyacryloyl]-L-

Tryptophanate.

The same procedures as in Example 146 were carried out from the
compound obtained in Example 153 (1.0 g), triethylamine (0.4 mL), 2~
10 . fluorocinnamic acid (0.43 g), WSC-HCI (0.50 g) and methylene chloride
(50 mL), to give the captioned compound (0.97 g, 77%) as an oily product.
[0181] Example 155.

Production of 1-Benzyl-N®-[3-(2-Fluorophenvlacryloyl]-L-Tryptophan

[Compound 72].

15 The same procedures as in Example 149 were carried out from the
compound obtained in Example 154 (0.97 g), 1 mol/L of an aqueous
sodium hydroxide solution (2.7 mL), and methanol (27 mL), to give the
captioned compound (0.57 g, 71%) as crystals.

[0182] Example 156.

20 Production of Methvyl N-[3-(2-MethylphenyDacrvloyl]-L-Tryptophanate.

The same procedures as in Example 146 were carried out from
methyl L-tryptophanate hydrochloride (3.0 g), triethylamine (2.0 mL}), 2-
methylcinnamic acid (2.3 g), WSC-HCl (2.7 g), and methylene chloride
(80 mL), to give the captioned compound (4.2 g, 98%) as an oily product.
25 [0183] Example 157.




Conpound  J=4.6, 14.5 Hz, 111), 4.47-4.51 (m 1H), 6.28-6.30 (n,
111), 80 - 6.96-6.99 (m 1H), 7.04-7.07 (in, 1H), 7.15 (s, 111), 7.33
(d, .T=8.1 Hz, 111), 7.54 (d, J=7.9 Hz,ed1l), 7.76 (d, J=7.8 Hz, 1H),
10.81 (s, 1H), 12.58 (s, 111) 0.87 (t, ,T=7.2 Hz, 3H), 1.38-1.42
(m 211), 2.08-2.09 (m 211), 3.02 (dd, J=9.3, 14.4 Hz, 1H),
3.18-3.21 (m 1H), 4.53-4.55 (in, Compound 1H), 5.97 (d, J=15.5 Hz,
1H), 6.55-6.61 Produtfidn of B4GEyBNII3-(GrMeliylphdriyl)acrylo®l-IZ-T0¥plophafidid) ,
7.12 (s, 111), 7.33 (d, ,T1=8.0 Hz, 1H),  7.53 (d, J=7.8 Hz, 111),
8.18 (d, J=7.7 Hz, THke sahik Bdcédured b in Exd@ph214sweiddgrried out from

methyl L-tryptophanate hydrochloride (3.0 g), triethylamine (2.0 mL), 3-
- methylcinnamic acid (2.3 g), WSC-HCl (2.7 g), and methylene chloride
5 (80 mL), to give the captioned compound (4.2 g, 98%) as an oily product.

[0184] Example 158.

Production of Methvl N-[3-(4-MethviphenvyDacrvlovl]-L-Tryptophanate.

The same procedures as in Example 146 were carried out from
methyl L-tryptophanate hydrochloride (3.0 g), triethylamiﬁe (2.0 mL), 4-
10 methylcinnamic acid (2.3 g), WSC-HCI (2.7 g), and methylene chloride
(80 mL), to give the captioned compound (4.3 g, 99%) as an oily product.
[0185] Example 159.

Production of Methyl N-[3-(4-n-Butvlphenylacrylovl]-L-Tryptophanate.

The same procedures as in Example 146 were carried out from
15 methyl L-tryptophanate hydrochloride (3.0 g), triethylamine (2.0 mL), 4-n-
butylcinnamic acid (2.9 g), WSC-HCI (2.7 g), and methylene chloride (80
mL), to give the captioned compound (4.8 g, 99%) as an oily product.
[0186] Example 160.

Production of Methyl N-[3-(4-i-Propylphenylacryloyl]-L-Tryptophanate.

20 The same procedures as in Example 146 were carried out from
methyl L-tryptophanate hydrochloride (3.0 g), triethjlamine (2.0 mL), 4-i-
propylcinnamic acid (2.7 g), WSC-HCI (2.7 g), and methylene chloride
(80 mL), to give fhe captioned compound (4.5 g, 98%) as an oily product.

[0187] Example 161.

25 Production of Methyvl N-Crotonovl-L-Tryptophanate.




1.95 (s, 310, 3.15-3.20 (m 111), 3.26-3.29 (m 111), 4.55-4.57
Conmpound 82 95 - 96 (m 111), 6.98-7.00 (m 1H), 7.06-7.08 (m 1H),
7.15 (s, 111), 7.21 (s, 111), 7.32-7.436n, 611), 7.60 (d, J=7.8 Hz,
111), 8.13 (d, J=7.7 Hz, 1H), 10.86 (s, 111), 12.69 (s, 111)

[ 0213] Exanpl e 176. Anal gesic Efficacy Test (1) A
conpound of the present invention was orally adm nistered to 5m ce,
to carry out an analjesamegprocedurys vedn Exgmpledl Hywere eadiedouaélom 81
writhing test (nociceptive pain nodel aninal As an experi nent al

ani mal , 4-week wethyhdl-eypiwphayge hydeechienide @gb,dustlwlmett (ZaﬁrdlL)
thereafter 8 mice per one group were used in the experinent.

sol ution or suspetmiioacidr@gegk Vb HQ{&J&@)n@@meéhudpmth@glda (110 mL),
conpound of the present invention 5in a 0.5% (wv) aqueous CMC-Na
sol uti on was ortal giye dindaptioned edmpouadi(ésh g, A3Fs) atareoily produdigl e
dose. Wiile, to a control group, a 0.5% (wv) aqueous CMC-Na sol ution
was adm ni $0E88%Id inﬁﬂaslﬁlagé_manner After 25 minutes from

adm nistration, the mce were intraperitoneal IIy adm nistered with a
0. 7% (v/v) acetPrdaetion phiathyblir&-Methzloretenayl-Enkryptophanate10 ni/ kg
10From 5 mnutes thereafter, withing nunber in a 10-m nute perrod
was counted, and a Jisesespreecdures as bt Esawpla W wesuearmieshous from

st andard error) was cal cul ated by the follow ng fornula:_ Su pressrve
Rate (% = (Meametil hirﬁ@tOMMﬁhﬂquW%(me%érleﬂrylammq , 3-
GroupEach I ndi vidual) Mean Wit hing Nunber of Control G oup 15I n t
test for signifmethydesotnnie aeid{det ngWSCéHQ@ﬂQt anrégleé@ylﬁneahlemde (80

10 mL), to give the captioned compound (2.7 g, 77%) as crystals.

[0189] Example 163.

P_roduction of Methyl N-Tigloyl-L-Tryptophanate.

The same procedures as in Example 146 were carried out from
methyl L-tryptophanate hydrochloride (3.0 g), triethylamine (2.0 mL},
15 tiglic acid (1.4 g), WSC-HCl (2.7 g), and methylene chloride (80 mL), to
give the capﬁoned compound (3.5 g, 99%) as an oily product.
[0190] Example 164.

Production of Methvl N-trans-2-Hexenovl-L-Tryptophanate.

The same procedures as in Example 146 were carried out from
20 methyl L-tryptophanate hydrochloride (3.0 g), triethylamine (2.0 mL),
trans-2-hexenoic acid (1.6 g), WSC-HCI (2.7 g), and methylene chloride
(80 mL), to give the captioned compound (3.7 g, 99%) as an oily product.
[0191]  Example 165. |

Production of Methyl N-(2-Methyl-3-Phenvylacryloyl)-L-Tryptophanate.




in the conparison between nultiple groups of the group adm nistered
Wi th test substance with the control group. In the case of
honoscedasticity, Dunnett's nultiple cogfpari son test of paranetrics,
and in the case of heteroscedasticity, Dunnett's nultiple conparison
test of non-paranmetrics 20 were used. In addition, in the test of
dose dependency, JockheereTerpstra's test was used. In all cases,
si gni fi cance dif f er dhesanssprocedirde aeih Exaroplef lnwerst capried 081 frogp
One exanple of the above test results is shown in Tables 11 and 12.
As a result of methylitirpptophenatadlydeshborede (3ckgy, ttiethylaniner(@ithmgly) oo-
acetic acid withing test, the conpounds of the present invention
exhi bi t ed excel methylcinsamesiad €2 Ber); WSG{HCLAR.7 ggardmabthyleng]chieride
Subst ance Dose of Test Substance (111Wcg) Percent Suppression (9
Conpound 1 10 2AB07GLYR*o@ivipthenchpzioned aampaund (@@&éﬁ%@@@b{ pmé.uet
Compound 4 100 42.48.3 Conpound 5 10 51. 310. 9%

5 [0192] Example 166.

Production of N-[3-(2-MethylphenvDacryloyl]-L-Tryptophan [Compound

73],

The same procedures as in Example 149 were carried out from the
compound obtained in Example 156 (4.2 g), 1 mol/L of an aqueous
10 sodium hydroxide solution (17 mL), and methanol (170 mL), to give the
captioned compound (3.6 g, 88%) as crystals.
[0193] Examole 167.

Production of N-[3-(3-Methylphenylacryloyl]-L-Tryptophan [Compound
74].

15 The same procedures as in Example 149 were carried out from the
compound obtained in Example 157 (4.2 g), 1 mol/L of an aqueous
sodium hydroxide solution (17 mL), and methanoll (170 mL), to give the
captioned compound (3.7 g, 92%) as crystals.

(0194} Example 168.

20 Production of N-[3-(4-Methylphenylacrvloyl]-L-Fryptophan [Compound
751.

The same procedures as in Example 149 were carried out from the
compound obtained in Example 158 (4.3 g), 1 mol/L of an aqueous
sodium hydroxide solution (18 mL), and methanol (180 mL), to give the

25 captioned compound (3.7 g, 89%) as crystals.



Compound 6 100 39.215.4 Conmpound 7 100 37 3+11 8 Compound 8 10 ,
67.710. 3* Conpound 9 10 41.012. 9* Conmpound 10 10 41.69. 6* Conpound 11
100 60.95. 9* Conpound 12 100 34.911.5 Gafrpound 13 10 52.97. 7*

[0195] Example 169.

Production of N-[3-(4-n-Butylphenylacrvloyl}-L-Tryptophan [Compound

76].

The same procedures as in Example 149 were carried out from the
5 compound obtained in Example 159 (4.8 g), 1 mol/L of an aqueous
sodium hydroxide sclution (18 mL), and methanol (180 mL), to give the
captioned compound (4.0 g, 87%) as crystals.
[0196] Example 170.

Production of N-[3-(4-i-Propylphenyl}acryloyl}-L-Tryptophan [Compound
10 771.

The same procedures as in Example 149 were carried out from the
compound obtained in Example 160 (4.5 g), 1 moI/L.of an aqueous
sodium hydroxide solution (17 mL), and methanol (170 mL), to give the
captioned compound (3.8 g, 87%) as crystals.

15 [0197] Example 171.

Production of N-Crotonoyl-L-Tryptophan [Compound 78].

To methanol (230 mL) solution of the compound obiained in
Example 161 (4.4 g) was added 1 mol/L of an aqueous sodium hydroxide
solution (23 mL), and the mixture was allowed to stir for 20 hours. Water
20 was added to the residue obtained by distilling off the solvent under a
reduced pressure, and the mixture was made acidic with a 10% aqueous
citric acid solution. The reaction mixture was extracted with ethyl acetate,
the organic layer was washed with saturated sodium chloride solution, and

thereafter dried over anhydrous sodium sulfate. The solvent was distilled



Compound 14 10 43.210.9* Conpound 15 100 61.39.9* Conpound 16 100
69. 04. 9* Conpound 17 10 54.76.8* Conpound 18 10 56. 54. 2* Conpound 19
100 52.26.1* Conpound 20 100 41.66.0* Cggrpound 21 10 38. 36. 5*
Conmpound 22 10 39. 98. 6*

10

15

20

25

off under a reduced pressure, to give the captioned compound (3.0 g, 71%)

as an amorphous solid product.

[0198]  Example 172,

Production of N-3-Methvlcrotonoyl-L-Tryptophan [Compound 79]1.

The same procedures as in Example 171 were carried out from the
compound obtained in Example 162 (2.5 g), 1 mol/L of an aqueous
sodium hydroxide solution (13 mL), and methanol (130 mL), to give the

captioned compound (1.9 g, 78%) as an amorphous solid product.

[0199] Example 173.

Production of N-Tigloyl-L-Tryptophan [Compound 80].

The same procedures as in Example 171 were carried out from the
compound obtained in Example 163 (3.5 g), 1 mol/L of an aqueous
sodium hydroxide solution (18 mL), and methanol (180 mL), to give the

captioned compound (2.3 g, 70%) as an amorphous solid product.

[0200] Example 174.

Production of N-trans-2-Hexenoyl-L-Tryptophan [Compound 811.

The same procedures as in Example 171 were carried out from the
compound obtained in Example 164 (3.7 g), 1 mol/L of an aqueous
sodium hydroxide solution {18 mL), and methanol (180 mL), to give the

captioned compound (2.1 g, 58%) as an amorphous solid product.

[0201] Example 175.

Production of N-(2-Methvl-3-PhenylacrylovD)-L-Tryptophan [ Compound

82].

The same procedures as in Example 149 were carried out from the

compound obtained in Example 165 (4.0 g), 1 mol/L of an aqueous



Compound 23 100 48. 211.5* Conpound 24 10 35.89. 3* Conpound 25 10

41. 211.1* Conpound 26 10 30.59. 2* Conmpound 27 3 45.010. 0* Conpound 28
10 56.55. 3* Conpound 29 10 56.86.8* *:7(P <0.05 (Dunnett's nmultiple
conparison test) 84 [Table 12] Test Substance

sodium hydroxide solution (17 mL), and methanol (170 mL), to give the

captioned compound (3.4 g, 89%) as crystals.
[0202] The data of the properties for the compound of the present invention

produced and obtained as above are shown in Table 1 through 10.

5 [0203]



Dose of Test Substance (ng/kg) Percent Suppression (% Conpound 30 10
35. 80. 9* Conmpound 31 100 31.59.7 Conpound 34 10 45.26. 3* Conpound 35
100 55.27.4* Conpound 36 10 49.711. 3* CoWpound 37 10 37.90. 5*
Compound 38 100 52.08. 2* Conpound 40 10 42.37.0* Conpound 41

[Table 1]

Properties

Melting
Point
O

"H-NMR Spectrum (5, DMSO-dy)

Compound

150-151

3.04 (dd, J=8.6, 14.7 Hz, 1H), 3.21 (dd, J=5.0, 14.7 Hz, 1H),
4.52-4.56 (m, 1H), 5.56 (dd, J=2.0, 10.2 Hz, 1H), 6.05 (dd,
J=2.0, 17.0 Hz, 1H), 6.30 (dd, J=10.2, 17.0 Hz, 1H), 6.95-6.98
(m, 1H), 7.03-7.06 (m, 1H), 7.11 (s, LH), 7.32 (d, J=8.0 Hz, 1H),
7.53 (d, J=8.0 Hz, 1H), 8.31 (d, J=7.9 Hz, 1H), 10.80 (s, 1H)

Compound
2

172-173

3.05 (dd, J=6.9, 14.5 Hz, 1H), 3.30 (dd, J=4.5, 14.5 Hz, 1H),
4.34-4.38 (m, 1H), 6.71-6.74 (m, 2H), 6.88-6.90 (m, 1H), 6.94-
6.98 (m, 2H), 7.09-7.10 (m, 2H), 7.27 (4, J=8.0 Hz, 1H), 7.40 (d,
J=7.2 Hz, 1H), 7.52 (d, J=8.0 Hz, 1H), 7.61-7.64 (m, 2H), 10.77
(s, 1H)

Compound
3

104-105

3.08 (dd, J=8.9, 14.7 Hz, 1H), 3.24 (dd, J=5.0, 14.7 Hz, 1H),
4.61-4.65 (m, 1H), 6.84 (d, 7=16.0 Hz, 1H), 6.98-7.00 (m, 1H),
7.04-7.06 (m, 1H), 7.16 (d, J=1.9 Hz, 1H), 7.26-7.34 (m, 3H),
7.45-7.48 (m, 2H), 7.56 (d, J=7.9 Hz, 1H), 7.63-7.65 (m, 1H),
8.52 (d, J=7.9 Hz, 1H), 10.85 (s, 1H), 12.80-13.30 (br, 1H)

Compound
4

3.07 (dd, J=6.7, 14.5 Hz, 1H), 3.31 (dd, J=4.2, 14.5 Hz, 1H),
4.36-4.37 (m, 1H), 6.87-6.90 (m, 2H), 6.97-7.00 (m, 1H), 7.10 (s,
19), 7.16-7.17 (m, 1H), 7.27-7.42 (m, SH), 7.52 (d, J=7.8 Hz,
1H), 7.83 (d, J=7.0 Hz, 1H), 10.80 (s, 1H)

Compound
5

140-141

3.06 (dd, J=6.5, 14.6 Hz, 1H), 3.30 (dd, J=4.7, 14.6 Hz, 1H),
4.31-4.34 (m, 1H), 6.78 (d, J=15.7 Hz, 1H), 6.88 (dd, J=7.3, 7.5
Hz, 1H), 6.98 (dd, J=7.6, 7.5 Hz, 1H), 7.08-7.09 (m, 1H), 7.19-
7.22 (m, 2H), 7.27 (d, J=8.0 Hz, 1H), 7.33 (d, J=15.7 Hz, 1H),
7.51 (d, J=8.0 Hz, 1H), 7.59-7.61 (m, 2H), 7.71 (d, J=7.5 Hz,
1H), 10.77 (s, 1H)

Compound
6

163-164

3.04 (dd, J=7.0, 14.6 Hz, 1H), 3.30 (dd, J=4.6, 14.6 Hz, 1H),
4.36-4.38 (m, 1H), 6.72 (d, J=15.7 Hz, 1H), 6.77-8-6.78 (m, 1H),
6.78-6.92 (m, 2H), 6.98-7.00 (m, 2H), 7.09-7.14 (m, 2H), 7.22-
7.28 (m, 2H), 7.53 (d, J=7.9 Hz, 1H), 7.78 (s, 1H), 10.77 (s, 1H)

Compound
7

158-159

3.05 (dd, J=6.7, 14.5 Hz, 1H), 3.27-3.31 (m, 1H), 4.36-4.38 (m,
1H), 6.54 (d, J=15.7 Hz, 1H), 6.79 (d, J=8.2 Hz, 2H), 6.88-6.90
(m, 1H), 6.97-7.00 (m, 1H), 7.09 (s, 1H), 7.22-7.28 (m, 2H), 7.34
(d, J=8.2 Hz, 2H), 7.52 (d, J=7.7 Hz, 1H), 7.60 (d, J=6.0 Hz,
1H), 10.78 (s, 1H)

Compound
8

165-166

3.05 (dd, J=6.3, 14.5 Hz, 1H), 3.29 (dd, J=4.7, 14.5 Hz, 1H),
4.27-4.30 (m, 1H), 6.82 (d, J=15.7 Hz, 1H), 6.87 (dd, J=7.3, 7.5
Hz, 1H), 6.98 (dd, J=7.5, 7.8 Hz, 1H), 7.08 (s, 1H), 7.27 (d,
J=8.0 Hz, 1H), 7.31-7.39 (m, 4H), 7.50-7.55 (m, 3H), 7.67 (d,
J=1.5 Hz, 1H), 10.73 (s, 1H)

[0204]




100 47.315.7 Conpound 42 100 52.78.3* Conmpound 43 10 45. 310. 8*
Compound 44 10 48. 010. 3* Conpound 46 100 38.711.3 Conpound 47 100
36.211. 2* Conpound 48 10 43.27.3* Conpoupg 49 100 31.87.0 Conpound 50

100 35.115.4 Conpound 51

[0205]

[Table 2]
Properties
Compound Melting
No. Point 'H-NMR Spectrum (5, DMSO-dy)
CC)
3.09 (dd, j=7.1, 14.5 Hz, 1H), 3.32 (dd, J=4.6, 14.5 Hz, 1H),
Com ouﬁ d 4,41-4.45 (m, 1H), 6.90-6.92 (m, 1H), 6.98-7.01 (m, 1H),
g 124-125| 7.07-7.12 (m, 2H), 7.29 (d, /=8.1 Hz, 1H), 7.52-7.60 (m, 3H),
7.71-7.72 (m, 1H), 7.84-7.87 (m, 2H), 8.15 (d, /=7.4 Hz, 1H),
10.79 (s, 1H)
3.09 (dd, J=8.1, 14.6 Hz, 1H), 3.27 (dd, J=5.0, 14.6 Hz, 1H),
Compound 4.55-4.59 (m, 1H), 6.86 (d, /=15.5 Hz, 1H), 6.95-6.97 (m,
10 114-115 | 1H), 7.03-7.04 (m, 1H), 7.14 (d, J=1.8 Hz, 1H), 7.32 (d,
J=8.0 Hz, 1H), 7.54-7.58 (i, 2H), 7.66-7.82 (m, 4H), 8.42 (d,
| J=1.5 Hz, 1H), 10.82 (s, 1H)
3.04 (dd, J= 6.6, 14.6 Hz, 1H), 3.27 (dd, J=4.7, 14.6 Hz, 1H),
3.84 (s, 3H), 4.28-4.29 (m, 1H), 6.76 (d, J=15.9 Hz, 1H),
Compound 145-146 6.86-6.89 (m, 1H), 6.93-7.00 (m, 2H), 7.04 (d, /=8.2 Hz, 1H),
11 7.06-7.07 (m, 1H), 7.27 (d, .J=8.2 Hz, 1H), 7.30-7.34 (m, 1H),
7.50-7.53 (m, 2H), 7.60 (d, J= 15.9 Hz, 1H), 7.64 (d, J=7.4
Hz, 1H), 10.71 (s, 1H) :
3.09 (dd, J=8.7, 14.7 Hz, 1H), 3.25 (dd, /=5.0, 14.7 Hz, 1H),
Compound 4.61-4.66 (m, 1H), 6.81 (d, J=15.8 Hz, 1H), 6.98-6.99 (m,
12 109-110| 1H), 7.05-7.06 (m, 1H), 7.16 (s, 1H), 7.33 (d, .J=8.1 Hz, 1H),
7.40-7.41 (m, 2H), 7.51-7.57 (m, 2H), 7.68-7.71 (m, 2H), 8.52
(d, J=7.9 Hz, 1H), 10.87 (s, 1H), 12.80-13.30 (br, 1H)
3.02 (dd, .f=7.9, 14.6 Hz, 1H), 3.29 (dd, J=4.1, 14.6 Hz, 1H),
Compound 4.43-4.44 (m, 1H), 6.91-7.02 (m, 3H), 7.12 (s, 1H), 7.15-7.19
13 . (m, 2H), 7.29 (d, J=8.0 Hz, 1H), 7.37 (d, /=16.1 Hz, 1H),
7.43-7.44 (m, 1H), 7.54 (d, J/=7.8 Hz, 1H), 7.72 (d, J=7.8 Hz,
1H), 10.78 (s, 1H) '
3.05 (dd, J=6.8, 14.5 Hz, 1H), 3.30 (dd, J=4.5, 14.5 Hz, 1H),
Compound 4.34-4.35 (m, 1H), 6.85-6.89 (m, 2H), 6.88-6.89 (m, 1H),
14 - 7.09-7.11 (m, 2H), 7.26-7.29 (m, 2H), 7.38 (d, J=15.9 Hz,
1H), 7.51 (d, J=7.9 Hz, 1H), 7.70-7.71 (m, 1H), 7.87 (s, 1H),
10.79 (s, 1H)
3.09 (ad, J=8.9, 14.7 Hz, 1H), 3.25 (dd, J=4.9, 14.7 Hz, 1H),
4.61-4.66 (m, 1H), 6.87 (d, J=16.0 Hz, 1H), 6.97-7.06 (m,
Compound 106-107 1H), 7.05-7.06 (m, 1H), 7.16 (d, /=2.1 Hz, 1H), 7.28-7.35 (m,
15 3H), 7.41 (d, J=16.0 Hz, 1H), 7.49-7.50 (m, 1H), 7.55 (d,
J=7.9 Hz, 1H),8.53 (d, J=7.8 Hz, 1H), 10.86 (s, 1H), 12.80-
13.30 (br, 1H)
3.11 (dd, J=8.1, 14.8 Hz, 1H), 3.28 (dd, /=4.9, 14.8 Hz, 1H),
Compound 119-120 4.60-4.64 (m, 1H), 6.94-6.98 (m, 1H), 7.03-7.09 (m, 2H), 7.12
16 (s, 1H), 7.32 (d, J=8.1 Hz, 1H), 7.54-7.60 (m, 2H), 8.08 (s,

1H), 8.27-8.30 (m, 3H), 10.86 (s, 1H)




10 42.29.1* Conpound 52 3 50.974* Conpound 53 100 32.014.6 Conpound
54 100 33.310.0 Conpound 56 100 48. 710. 1* Conmpound 61 100 740.57. 8*
Compound 62 10 39.213.5* Conpound 63 10 73.17.8* Conpound 64 10

50. 67. 5* Compound 65

[Table 3]
Properties
Compound Melting _
No. Point 'H-NMR Spectrum (3, DMSO-d)
CO)
3.10 (dd, J=8.5, 14.7 Hz, 1H), 3.26 (dd, J=4.8, 14.7 Hz, 1H),
4.62-4.63 (m, 1H), 6.87 (d, J=15.9 Hz, 1H), 6.97-6.99 (m, 1H),
Compound 109-110 7.04-7.06 (m, 1H), 7.16 (s, 1H), 7.33 (d, J=8.0 Hz, 1H), 7.43 (d,
17 J=15.9 Hz, 1H), 7.56 (d, J=7.9 Hz, 1H), 7.61-7.63 (m, 1H), 7.82
(d, J=7.8 Hz, 1H), 7.89 (d,J=7.9 Hz, 1H), 8.02 (s, 1H), 8.38 (d,
J=7.8 Hz, 1H), 10.86 (s, 1H).
3.07 (dd, J=8.7, 14.6 Hz, 1H), 3.23 (dd, J=5.2, 14.6 Hz, 1H),
Compound 105-106 4.60-4.65 (m, 1H), 6.65 (d, J/=15.8 Hz, 1H), 7.00-7.08 (m, 6H),
18 7.15-7.19 (m, 2H), 7.32-7.42 (m, 4H), 7.55.7.57 (m, 3H), 8.35
(d,.J=8.0 Hz, 1H), 10.85 (s, 1H), 12.71 (s, 1H)
3.10 (dd, J=8.4, 14.6 Hz, 1H), 3.27 (dd, J=4.6, 14.6 Hz, 1H),
Compound 4.61-4.65 (m, 1H), 6.89-6.98 (m, 2H), 7.04-7.07 (m, 1H), 7.15
19 110-111 | (s, 1H), 7.32 (d, J=8.0 Hz, 1H), 7.45 (d, /=15.8 Hz, 1H), 7.56
(d, J=7.8 Hz, 1H), 7.73 (d, J=8.0 Hz, 2H), 7.86 (d, ./=8.0 Hz,
2H), 8.44 (d, /=7.7 Hz, 1H), 10.84 (s, 1H).
3.25-3.33 (m, 2H), 4.69-4.73 (m, 1H), 6.97-6.98 (m, 1H), 7.04-
Compound 224-225 7.05 {(m, 1H), 7.20 (s, 1H), 7.31-7.35 (m, 2H), 7.45-7.48 (m,
20 1H), 7.57-7.60 (m, 2H), 7.65 (d, J=8.4 Hz, 1H}, 7.77 (d, J=7.8
Hz, 1H), 8.76 (d, /=7.9 Hz, 1H), 10.82 (s, 1H), 12.87 (s, 1H)
3.29-3.25 (m, 2H), 4.77-4.80 (m, 1H), 6.93-6.95 (m, 1H), 7.02-
Compound 7.06 (m, 1H), 7.17 (d, J=2.1 Hz, 1H), 7.33 (d, J=8.1 Hz, 1H),
21 130-131 | 7.43-7.47 (m, 1H), 7.50-7.53 (m, 2H), 7.74-7.76 (m, 1H}), 8.01
(d,J=7.9 Hz, 1H), 8.93 (s, 1H), 9.10 (d, J=7.3 Hz, 1H), 10.93 (s,
1H), 12.80-13.30 (br, 1H)
3.21-3.33 (m, 2H), 4.57-4.61 (m, 1H), 6.98-7.00 (m, 1H), 7.05-
Compound 7.08 (m, 1H), 7.20 (s, 1H), 7.34 (d, /=8.0 Hz, 1H), 7.40-7.44 (m,
22 124-125 | 2H), 7.58 (d, J=7.8 Hz, 1H}, 7.65-7.67 (m, 1H), 8.06-8.09 (m,
1H), 8.20 (s, 1H), 8.74 (d, /=7.6 Hz, 1H), 10.88 (s, 1H), 12.80-
13.33 (br, 1H)
2.99 (dd, J=9.1, 14.6 Hz, 1H), 3.18 (dd, J=4.7, 14.6 Hz, 1H),
Compound 4.64-4.68 (m, 1H), 6.84 (d, ./=16.0 Hz, 1H), 6.97-6.99 (m, 1H),
23 200-201 | 7.05-7.08 (m, 2H), 7.15 (d, J=1.1 Hz, 1H), 7.25-7.32 (m, 3H),
4.28-4.60 (m, 2H), 7.56-7.66 (m, 3H), 8.38 (d, J=8.2 Hz, 1H),
10.79 (s, 1H)
3.08 (dd, J=8.8, 14.7 Hz, 1H), 3.24 (dd, Jj=4.9, 14.7 Hz, 1H),
Compound 4.61-4.64 (m, 1H), 6.84 (d, J=16.0 Hz, 1H}, 6.98-7.00 (m, 1H),
o4 104-105 | 7.05-7.06 (m, 1H), 7.16 (d, J=1.4 Hz, 1H), 7.25-7.34 (m, 3H),
7.42-7.48 (m, 2H), 7.54-7.57 (m, 1H), 7.63-7.65 (m, 1H), 8.53
(d, J=7.9 Hz, 1H), 10.85 (s, 1H), 12.74 (s, 1H)
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100 31.613.1 Conpound 66 100 56.06.9* Conpound 67 10 43.56. 9*

Conmpound 68 100 5549. 9*
85 [0216] Exanpl e 177. Anal gesic Ef4icacy Test (2)
anal gesi c efficacy test was conducted using a Chung nodel
neur opat hi ¢ pai n nodel

test)

ol d as an experi nent al

* -

Usi ng W star
ani mal ,

P < 0.05 (Dunnett's nultiple conparison

An
rat, a
mal e rats after passing 9-week

a nodel rat was prepared in accordance

wi th 5the net ho %fl g m and Chung (Pain, 50, 355-363, 1992).
Speci fically, at PL spi hal nerves of rat S were exposed under
" anest heti zat i O it pet obrarbtat \oa llgl K Fonerfies APCT T tomeat
admnistration), and f{irmy ligated with 5- g #k yarn at L5 dorsal
root ganglion {fe¥poHad aMeRringd. The animals were placed in a
transparent acfyl i'® cagergit Whi ch bot t dm-NRIR Specaame®] BMSO0Zhe
measur enment of | al | odyn| a¢a@gs |carried out using von Frey fil ament
(manufact ured py Nor th|Coast [Negl @al j190C 14,7314 180 2830 (®AGEL 14,7 Hz, 1H),
threshold was fal cul ated acccr4d58ug65 aﬂ{)ypgﬂem (ﬁ;e'gfﬁ)d; 03-708 (m, 7.20
accor dance wi t [-erRt5d >1zqt12§f 38! B el ofn), 4.3 (Ng%qsﬂi }geibmlﬁqng% 4H),
55-63, 1994) ahd 1%e ef (| Fo0Nesy QETES] 81 g t0 Sim), 3P 7337 HOP9), 10.89
The 50% reactipn 15t hr =sho| ds 9§, lrf@@qyliﬁd W ce beforé injury of
t he spi nal nerye—andfhose any Felad, Al e aE Pmsglgi OFa, IEE S, PR ﬁlzaﬁ_n
the standard were renoyed f rcry-;zl"@ ﬁﬁeggg 481 (]g Iﬁ)t)lﬁ dnja.rlgg IH‘JIHWGSI-
On or after 14 “*"lf”ﬁst @ﬁryﬁbﬁﬁﬁh 1 5§36k IEAN7.17.7.19
t hreshol d was jreagéred t Q rzqﬁ 9%@5763 280 O 340, §=7.3
and less than B g were used ctsﬂzéﬁ)ﬁaf@%al(&rgn %Hzam ‘fg;gto roim was
constituted byf7Tatsper grL Qal T 5‘1&6‘3}1’{”1 63 )
threshol d for fpach gropp vvoul e(S %i /% gtgil% ), 7 02
suspensi on pr efmauund) sl W 3y ume W(ﬂ?fZHF)% £36-7.37
present inventjon2fn aj0.5% (| % )iH)i 757 (d J=7.8 Hz, 1H),763765
(m, 1H), 8. 51 (d J-7 7 Hz, 1H), 12.71 (s, 1H)
3.09 (dd, J=8.4, 14.6 Hz, 1H), 3.22 (dd, J=5.2, 14.6 Hz, 1H),
Compound 3.72 (s, 3H), 4.60-4.64 (m, 1H), 6.69 (d, J=15.8 Hz, 1H), 7.02-
zps 86-87 | 7.03 (m, IH), 7.13-7.14 (m, 2H), 7.23-7.27 (m, 2H), 7.36-7.42
(m, 2H), 7.56-7.63 (m, 3H), 8.37 (d, J=7.8 Hz, 1H), 12.60-12.80
(br, 1H)
3.08 (dd, J=7.7, 14.5 Hz, 1H), 3.25 (dd, J=5.2, 14.5 Hz, 1H),
Compound | ;o0 o | 3.70 (5, 3H), 4.53-4.56 (m, 1H), 6.77 (d, J=15.8 Hz, 1H), 6.96-
29 6.99 (m, 1H), 7.08-7.10 (m, 2H), 7.33-7.41 (m, 5H), 7.54-7.58
(m, 3H), 8.20 (d, J=7.6 Hz, 1H)
3.11 (dd, J=8.3, 14.7 Hz, 1H), 3.24 (dd, J=5.3, 14.7 Hz, 1H),
Compound 3.73 (s, 3H), 4.63-4.65 (m, 1H), 6.96-7.02 (m, 2H), 7.13-7.14
;’0 - (m, 2H), 7.37 (d, J=8.2 Hz, 1H), 7.56-7.64 (m, 3H), 7.76-7.77
(m, 1H), 7.83-7.84 (m, 1H), 7.90 (d, J=7.7 Hz, 1H), 8.61 (d,
J=7.8 Hz, 1H), 12.80 (s, 1H)
3.07 (dd, J=8.8, 14.6 Hz, 1H), 3.23 (dd, J=4.8, 14.6 Hz, 1H),
Compound | g9 - o0 | 3.72 (5, 3H), 4.60-4.64 (m, 1H), 6.96 (d, J=16.1 Hz, 1H), 7.00-
31 7.04 (m, 1H), 7.12-7.21 (m, 4H), 7.36-7.47 (m, 3H), 7.57 (d,
J=7.9 Hz, 1H), 8.70 (d, J=7.7 Hz, 1H), 12.73 (s, 1H)
3.08 (dd, J=8.5, 14.4 Hz, 1H), 3.22 (dd, J=4.7, 14.4 Hz, 1H),
Compound 3.72 (s, 3H), 4.61-4.62 (m, 1H), 6.80 (d, J=15.9 Hz, 1H), 7.00-
;2 99-100 | 7.03 (m, 1H), 7.13-7.18 (m, 3H), 7.32-7.44 (m, 3H), 7.57 (d,
J=7.7 Hz, 1H), 7.70 (d, J=7.1 Hz, 1H), 8.51 (d, J=7.4 Hz, 1H),
12.74 (s, 1H)
3.09 (dd, J=8.5, 14.7 Hz, 1H), 3.23 (dd, J=5.1, 14.7 Hz, 1H),
Compound 3.72 (s, 3H), 4.60-4.64 (m, 1H), 6.87 (d, J=16.0 Hz, 1H), 7.00-
3 75-76 | 7.03 (m, 1H), 7.12-7.15 (m, 2H), 7.34-7.43 (m, 4H), 7.48-7.50

(m, 1H), 7.57 (d, J=7.9 Hz, 1H), 8.53 (d, J=7.8 Hz, 1H), 12.60-
12.80 (br, 1H)
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25sol ution was orally adm nistered as a test substance in a single
dose while, 86 a 0.5% (wv) aqueous CMC-Na sol ution was adm ni stered
I n the sane nmanner to the control group ¥9r nerve injury. After 30

m nutes fromthe admnistration, the neasurenent of allodynia was
carried out, and a 50% reaction threshold (nean standard error) was
calculated. In the test for 5significance difference, Baltlett's test
was carried out nI%ME conpari son between nultiple groups of the
group adm ni ste[r’féa(? fh test substance with the control group for

nerve In_] ury. Ar—t-he—case—of—horoscedastt+ett arett—s—nut pl c
conparison tesf of paranetrics, and in the g'é??&‘&{u

het er oscedast i [Gampoumy WRltings nul tiple conparison test of

non-paranetricpk 19%ere| usgst | I n al | casENMRI speéthih 238 DMS0ifer ence
was consi dered| to be f)ur(nt) af P<0.05. [0218] One exanpl e of the above

test results i SMOWN [T Tabl %] {d, 908.2,114.6 Hz 1H),f3szsa(dﬁe§1~§3 1% 1z, 1H),
conducting the|anal gesic eff|gagy, sﬁfwﬁm<n¢*1trn96§w@1~i§sm 74), 7.00-
neur opat hi ¢ pal Gomprkad }64*31@;5“%?9&',&@5 P{1-5 18l ﬁ?eﬁis fal %HQ&H 7.44 (d,
15exhi bi ted sifgni fidcantly extel{seng, qﬁ@%s-ygg foest 3582 7.89
[Tabl e 13] Test Substance Doggy ¢l77R5LEPUEE GNGS, 8.38 (. 7714ﬁg ﬁg’) 0%

Reaction Thr esfot Q)™ O3 g (&d, FU8's] Pll.e m),'snzzuam AN 4.6 ¥z, T,
Admrni stered Wéhsound 08.09 | 372 (s, 3H), 4.59-4.63 (m, 1H), 6.65 (d, J=15.8 Hz, 1H), 7.00-

35 7| 7.19 (m, 8H), 7.36-7.44 (m, 4H), 7.56-7.58 (m, 3H), 8.35 (s,
J=4.7 Hz, 1H), 12.72 (s, 1H)

3.10 (dd, J=8.3, 14.7 Hz, 1H), 3.24 (ad, J=5.2, 14.7 Hz, 1H),
3.72 (s, 3H), 4.61-4.66 (m, 1H), 6.89 (d, J=15.9 Hz, 1H), 7.00-

Compound 7.03 (m, 1H), 7.11-7.14 (m, 2H), 7.37 (d, J=8.2 Hz, 1H), 7.47 (d,
36 " | J=15.9 Hz, 1H), 7.57 (d, J=7.8 Hz, 1H), 7.74 (d, J=8.2 Hz, 2H),
7.87 (d, J=8.2 Hz, 2H), 8.49 (d, J=7.8 Hz, 1H), 12.60-12.80 (br,

1H)

3.22 (dd, J=9.1, 14.7 Hz, 1H), 3.30 (dd, J=4.8, 14.7 Hz, 1H),
3.73 (s, 3H), 4.55-4.59 (m, 1H), 7.01-7.04 (m, 1H), 7.12-7.18 (m,

| C““‘g’.}?““d - | 2m), 7.37-7.45 (m, 3H), 7.60 (d, J=7.9 Hz, 1H), 7.66-7.67 (m,
1H), 8.06:8.08 (m, 1HD, 818 (5, 1H), 8.7 (d, J=7.7 Hz, 1H),
12.94 (s, 1H)

2.83 (dd, J=8.5, 13.7 Hz, 1H), 3.03 (dd, J=4.8, 13.7 Hz, 1H),
3.70 (s, 3H), 4.31-4.35 (m, 1H), 5.53 (dd, J=2.0, 10.3 Hz, 1H),
90-91 | 6.02 (dd, J=2.0, 17.0 Hz, 1H), 6.29 (dd, J=10.3, 17.0 Hz, 1H),
6.79 (d, J=8.5 Hz, 2H), 7.10 (d, J=8.5 Hz, 2H), 8.07 (d, J=7.6
Hz, 1H)

Compound
38

2.86 (dd, J=9.7, 13.8 Hz, 1H), 3.05 (dd, J=4.8, 13.8 Hz, 1H),
Compound 3.71 (s, 3H), 6.72 (d, J=15.9 Hz, 1H), 6.81-6.85 (m, 3H), 6.90 (d,
A - | J=8.1 Hz, 1H), 7.17-7.19 (m, 3H), 7.41 (d, J=7.5 Hz, 1H), 7.60
(d, J=15.9 Hz, 1H), 8.35 (d, J=8.1 Hz, 1H), 10.05 (s, 1H), 12.60-

12.80 (br, 1H)

2.87 (dd, J=9.5, 13.9 Hz, 1H), 3.06 (dd, J=4.8, 13.9 Hz, 1H),
Compound| 141 15| 371 (s, 1H), 4.52-4.54 (m, 1H), 6.80-6.84 (m, 3H), 7.17 (4,

40 J=8.6 Hz, 2H), 7.25-7.30 (m, 2H), 7.43-7.48 (m, 2H), 7.63-7.66
(m, 1H), 8.52 (d,.J=8.1 Hz, 1H), 12.77 (s, 1H)

2.88 (dd, J=9.4, 13.8 Hz, 1H), 3.06 (dd, J=4.5, 13.8 Hz, 1H),
3.71 (s, 3H), 4.51-4.55 (m, 1H), 6.76 (d, J=15.9 Hz, 1H), 6.84 (d,
J=8.4 Hz, 2H), 7.16-7.23 (m, 3H), 7.38-7.47 (m, 4H), 8.40 (d,
J=8.0 Hz, 1H), 12.80 (s, 1H)

Compound

41 189-190

2.87 (dd, J=9.3, 13.9 Hz, 1H), 3.06 (dd, J=4.6, 13.9 Hz, 1H),

Compound| 1+ 0 | 3.71 (5, 3H), 4.50-4.55 (m, 1H), 6.67 (d, J=15.8 Hz, 1H), 6.84 (d,
42 J=8.3 Hz, 2H), 7.17 (d, J=8.3 Hz, 2H), 7.23-7.27 (m, 2H), 7.40

(d, J=15.8 Hz, 1H), 7.61-7.63 (m, 2H), 8.37 (d, J=8.1 Hz, 1H)
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Test Subst ance

tration Before .

Bef ore Adm ni s-
tration 30 t Merin.

Adm ns-

tration 30 M n.
At.

After Adm ni s-
Adm ni stration

Conpound 1 10 2.740.06 2.800.16 2.740.23741.181. 74* Conpound 38 1
2.690. 24 5.440.75* Conpound 2 10 2.420.19 3.100.42 2.450.18

[Table 6]
Properties
Compound Meltlng
No. Point IH-NMR Spectrum (5, DMSO-dg)
O
2.85 (dd, J=9.6, 13.8 Hz, 1H), 3.05 (dd, J=4.8, 13.8 Hz, 1H),
Compound 3.70 (s, 3H), 4.48-4.53 (m, 1H), 6.62 (d, J=15.8 Hz, 1H), 6.78
A - | (d, J=8.1 Hz, 1H), 6.84 (d,J=8.4 Hz, 2H), 6.92 (s, 1H), 6.96 (d,
J=7.6 Hz, 1H), 7.16-7.22 (m, 3H), 7.28 (d, J=15.8 Hz, 1H),
8.39 (d, J=8.1 Hz, 1H), 9.58 (s, 1H), 12.70-12.90 (br, 1H)
2.86 (dd, J=9.5, 13.8 Hz, 1H), 3.04 (dd, J=4.7, 13.8 Hz, 1H),
Compound 3.70 (s, 3H), 4.48-4.52 (m, 1H), 6.49 (d, J=15.8 Hz, 1H), 6.79
" - | (d, J=8.4 Hz, 2H), 6.84 (d, J=8.4 Hz, 2H), 7.17 (d, J=8.4 Hz,
2H), 7.29 (d, J=15.8 Hz, 1H), 7.39 (d, J=8.4 Hz, 2H), 8.25 (d,
J=8.1 Hz, 1H), 9.86 (s, 1H), 12.60-12.80 (br, 1H)
2.89 (dd, J=8.7, 13.8 Hz, 1H), 3.10 (dd, J=4.5, 13.8 Hz, 1H),
Compound| .0 - | 3.69 (5, 3H), 4.45-4.49 (m, 1H), 6.76-6.82 (m, 3H), 7.15-7.17
45 (m, 2H), 7.36-7.42 (m, 4H), 7.55-7.56 (m, 2H), 8.23 (d, J=8.0
Hz, 1H)
2.89 (dd, J=9.3, 13.8 Hz, 1H), 3.08 (ad, J=4.7, 13.8 Hz, 1H),
Compound 3.71 (s, 3H), 4.53-4.57 (m, 1H), 6.85 (d,.J=8.4 Hz, 2H), 6.95 (d,
B 11229-230 | J=15.6 Hz, 1H), 7.18 (d, J=8.4 Hz, 2H), 7.57-7.63 (m, 2H),
7.76-1.79 (m, 1H), 7.85 (d, J=8.4 Hz, 1H), 8.63 (d, J=7.9 Hz,
1H), 8.63 (d,J=7.9 Hz, 1H), 12.80-13.00 (br, 1H)
2.89 (dd, J=9.3, 13.9 Hz, 1H), 3.07 (dd, J=4.9, 13.9 Hz, 1H),
Compound| oo o0 | 3.71 (s, 3H), 4.51-4.56 (m, 1H), 6.80-6.86 (m, 3H), 7.18 d,
47 J=8.4 Hz, 2H), 7.58-7.62 (m, 1H), 7.67 (d, J=15.4 Hz, 1H),
7.73-7.84 (m, 3H), 8.57 (d,J=8.0 Hz, 1), 12.70-12.90 (br, 1H)
12.86 (dd, J=9.7, 13.9 Hz, 1H), 3.04 (dd, J=4.7, 13.9 Hz, 1H),
Compound 3.70 (s, 3H), 3.85 (s, 3H), 4.48-4.52 (m, 1H), 6.72 (d, J=15.9
e | 145-146 | Hz, 1H), 6.84 (d, J=8.6 Hz, 2H), 6.97-7.00 (m, 1H), 7.06-7.07
(m, 1H), 7.16 (d, J=8.6 Hz, 1H), 7.35-7.38 (m, 1H), 7.49-7.50
(m, 1H), 7.61 (d, J=15.9 Hz, 1H), 8.36 (d, J=7.8 Hz, 1H)
2.88 (dd, J=9.5, 13.9 Hz, 1H), 3.06 (dd, J=4.7, 13.9 Hz, 1H),
Compound 3.71 (s, 3H), 4.51-4.55 (m, 1H), 6.78 (d, J=15.7 Hz, 1H), 6.85
o |189-190 | (d, J=8.5 Hz, 2H), 7.17 (d, J=8.5 Hz, 2H), 7.40-7.42 (m, 2H),
7.52-7.54 (m, 1H), 7.68-7.71 (m, 2H), 8.52 (d, J=8.0 Hz, 1H),
12.80 (s, 1H)
2.86 (dd, J=9.7, 13.9 Bz, 1H), 3.07 (dd, J=4.7, 13.9 Hz, 1H),
Compound| ¢, oo | 371 (5, 3H), 4.51-4.55 (m, 1H), 6.85 (d, J=8.4 Hz, 2H), 6.94 (4,
50 J=16.1 Hz, 1H), 7.17-7.22 (m, 4H), 7.41 (d, J=16.1 Hz, 1H),
7.46-7.49 (m, 1H), 8.70 (d,J=8.0 Hz, 1H), 12.79 (s, 1H)
2.87 (dd, J=9.6, 13.8 Hz, 1H), 3.06 (dd, J=4.6, 13.8 Hz, 1H),
Compound 3.71 (s, 3H), 4.50-4.55 (m, 1H), 6.78 (d, J=16.0 Hz, 1H), 6.85
2197198 | (d, J=8.2 Hiz, 2H), 7.16-7.18 (m, 3H), 7.33-7.37 (m, 1H), 7.41

(d, J=16.0 Hz, 1H), 7.69-7.74 (m, 1H), 8.53 (d, J=8.0 Hz, 1H),
12.60-12.80 (br, 1H)}
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11. 641. 81* Corrpound 39 10 2.450. 23 11. 441.70* Conpound 4 10
2.690.12 3.830.16 2.710.22 10.731.59* Conpound 5 10 2.730. 20
6. 871. 28* Conpound 8 10 2.660. 25 8. 39%430* Conpound 9 1

[Table 7]
Properties
Compound Melting
No. Point 'H.NMR Spectrum (8, DMSO-d¢)
o)
2.88 (dd, /=9.7, 13.6 Hz, 1H), 3.07 (dd, J=4.3, 13.6 Hz, 1H), 3.71
Compound 154-155 (s, 3H), 4.51-4.55 (m, 1H), 6.84-6.86 (m, 3H), 7.18 (d, J=8.0 Hz,
52 2H), 7.29-7.42 (m, 3H), 7.51-7.52 (m, 1H), 8.54 (d, J=8.0 Hz,
1H), 12.60-12.80 (br, 1H)
2.89 (dd, J=9.2, 13.9 Hz, 1H), 3.08 (dd, J=4.8, 13.9 Hz, 1H), 3.71
Compound| o, ¢, | (s 3H), 4.54-4.58 (m, 1H), 685 (d, J=8.4 Hz, 2H), 7.05 @,
53 J=15.9 Hz, 1H), 7.17 (d, J=8.4 Hz, 2H), 7.59 (d, J=15.9 Hz, 1H),
" | 8.09 (s, 1H), 8.27 (s, 2H), 8.36 (d, J=8.0 Hz, 1H), 12.85 (s, 1H)
2.91 (dd, J=9.5, 14.0 Hz, 1H), 3.11 (dd, J=4.9, 14.0 Hz, 1H), 3.72
Compound (s, 3H), 4.57-4.62 (m, 1H), 6.85-6.87 (m, 3H), 7.19-7.21 (m, 2H),
oy - | 747 @, J=15.9 Hz, 1H), 7.61-7.64 (m, 1H), 7.83 (d, J=7.7 Hz,
1H), 7.91 (d, J=8.0 Hz, 1H), 8.03-8.04 (m, 1H), 8.45 (d, J=8.1
Hz, 1H), 12.70-12.90 (br, 1H)
2.86 (ad, J=9.5, 13.8 Hz, 1H), 3.04 (dd, J=4.8, 13.8 Hz, 1H), 3.70
Compound (s, 3H), 4.49-4.53 (m, 1H), 6.62 (d, J=15.8 Hz, 1H), 6.84 (4,
o 1205-206| J=8.6 Hz, 2H), 7.01 @, J=8.7 Hz, 2H), 7.07 (d, J=8.0 Hz, 2H),
7.15-7.19 (m, 3H), 7.37 (d, J=15.8 Hz, 1H), 7.41-7.44 (m, 2H),
7.57 (d, J=8.7 Hz, 2H), 8.35 (d, J=8.1 Hz, 1H), 12.75 (s, 1H)
2.88 (dd, J=9.3, 13.8 Hz, 1H), 3.07 (dd, J=4.8, 13.8 Hz, 1H), 3.70
Compound| > 4| (s, 3H), 4.51-4.56 (m, 1H), 6.83-6.38 (m, 3H), 7.16 (d, J=8.4 Hz,
56 2H), 7.45 (d, J=15.9 Hz, 1H), 7.74 (d, J=8.1 Hz, 2H), 7.87 (d,
J=8.1Hz, 2H), 8.48 (d, J=8.0 Hz, 1H)
3.08 (ad, J=10.4, 13.7 Hz, 1H), 3.17 (dd, J=3.9, 13.7 Hz, 1H),
Compound 3.69 (s, 3H), 4.61-4.66 (m, 1H), 6.83 (d, J=8.5 Hz, 2H), 7.23 (d,
5" 125-126| J=8.5 Hz, 2H), 7.33-7.36 (m, 1H), 7.46-749 (m, 1H), 759 (s,
1H), 7.68 (d, J=8.4 Hz, 1H), 7.78 (d, J=7.8 Hz, 1H), 8.88 (d,
J=8.2 Hz, 1H), 12.60-13.0 (br, 1H)
3.05 (dd, J=6.7, 13.9 Hz, 1H), 3.13 (dd, J=5.2, 13.9 Hz, 1H), 3.71
Compound (s, 1H), 4.71-4.74 (m, 1H), 6.84 (4, J=8.5 Hz, 2H), 7.12 (d, J=8.5
ae | 177178 Hz, 2H), 7.44-7.47 (m, 1H), 7.52 (d, J=8.3 Hz, 1K), 7.76-7.79 (m,
1H), 8.01 (d, J=7.6 Hz, 1H), 8.92 (s, 1H), 9.02 (d, J=7.4 Hz, 1H),
13.00-13.30 (br, 1H)
0.88 (d, J=6.4 Hz, 3H), 0.92 (d, J=6.4 Hz, 3H), 1.56-1.67 (m,
Compound 3H), 4.36-4.38 (m, 1H), 6.84 (d, J=16.0 Hz, 1H), 7.26-7.31 (m,
59 "~ | 2m), 7.44-7.45 (m, 1H), 7.51 d, J=16.0 Hz, 1H), 7.65-7.68 (m,
1H), 8.50 (d, J=7.9 Hz, 1H), 12.50-12.70 (br, 1H)
1.85-1.94 (m, 2H), 2.23-2.51 (m, 2H), 4.28-4.32 (m, 1H), 6.93 (d,
C"‘“go"““d ?101 J=15.9 Hz, 1H), 7.25-7.30 (m, 2H), 7.41-7.45 (m, 1H), 7.50 (d,
J=15.9 Hz, 1H), 7.67-7.70 (m, 1H), 8.27 (d,J=7.7 Hz, 1H)
1.41-1.43 (m, 2H), 1.56-1.78 (m, 4H), 2.75-2.78 (m, 2H), 4.29-
Compound| 116- | 4.33 (m, 1H), 6.91 (d, J=16.0 Hz, 1H), 7.26-7.31 (m, 2H), 7.43-
61 119 | 7.47 (m, 1H), 7.51 (d, J=16.0 Hz, 1H), 7.65-7.68 (m, 1H), 8.03 (s,
3H), 8.61 (d, J=7.7 Hz, 1H)




5.706.20 3.540. 35 2.690.24 6.280.42* Conpound 10 10
6. 731. 26 Conpound 11 10

[0210]

2.730. 21

2.750.23 10.551. 50* Conpound 13 10 2.720.09
3.040. 44 2.740.06 9.941.56* Conpound 14 19 2.740. 06

[Table 8]

Compound
No.

Properties

Melting
Point
0

'H-NMR Spectrum (3, DMSO-d)

Compound
62

124-125

2.81 (dd, J=9.6, 13.8 Hz, 1H), 3.00 (d, J=4.7, 13.8 Hz, 1H),
4.47-4.51 (m, 1H), 6.66 (d, J=8.3 Hz, 2H), 6.81 (d, J=16.0 Hz,
1H), 7.04 (d, J=8.3 Hz, 2H), 7.25-7.30 (m, 2H), 7.42-7.47 (m,
2H), 7.63-7.66 (m, 1H), 8.50 (d, J=7.9 Hz, 1H), 9.22 (s, 1H),
12.75 (s, 1H)

Compound
63

189-190

1.64-1.71 (m, 3H), 1.85-1.86 (m, 1H), 7.79-2.80 (m, 2H), 4.35-
4.37 (m, 1H), 6.91 (d, J=16.0 Hz, 1H), 7.27-7.32 (m, 2H), 7.43-
7.46 (m, 1H), 7.52 (d, J=16.0 Hz, 1H), 7.65-7.68 (m, 1H), 8.05
(s, 3D, 8.68 (d, J=7.9 Hz, 1H)

Compound
64

124-125

1.39-1.55 (m, 2H), 1.64-1.68 (m, 1H), 1.79-1.82 (m, 1H), 3.12-
3.13 (m, 2H), 4.33-4.38 (m, 1H), 6.87 (d, J=15.9 Hz, 1H), 7.26-
731 (m, 2H), 7.43-7.53 (m, 2H), 7.67-7.69 (m, 1H), 8.54 (4,
J=7.8, 1H)

Compound
65

169-170

1.80-1.83 (m, 1H), 2.02-2.04 (m, 1H), 2.15-2.19 (m, 2H), 4.29-
433 (m, 1H), 6.79-6.85 (m, 2H), 7.26-7.31 (m, 3H), 7.43-7.45
(m, 1H), 7.51 (d, J=16.0 Hz, 1H), 7.65-7.68 (m, 1H), 8.52 (d,
J=71.8 Hz, 1H), 12.66 (s, 1H)

Compound
66

177-178

3.68-3.71 (m, 1H), 3.76-3.79 (m, 1H), 4.42-4.46 (m, 1H), 5.00-
510 (br, 1H), 6.97 (d, J=16.0 Hz, 1H), 7.26-7.31 (m, 2H),
7.43.7.46 (m, 1H), 7.52 (d, J=16.0 Hz, 1H), 7.65-7.68 (m, 1H),
8.43 (d, J=8.0 Hz, 1H), 12.65-12.75 (br, 1H)

Compound
67

138-139

1.91-1.94 (m, 1H), 2.01-2.06 (m, 4H), 2.51-2.52 (m, 2H), 4.43-
4.47 (m, 1H), 6.83 (d, J=16.0 Hz, 1H), 7.26-7.31 (m, 2H), 7.43-
7.45 (m, 1H), 7.51 (d, J=16.0 Hz, 1¥]), 7.66-7.67 (m, 1H), 8.54
(d, J=7.8 Hz, 1H), 12.60-12.80 (br, 1)

Compound
68

109-110

3.08 (dd, J=8.9, 14.5 Hz, 1H), 3.24 (dd, J=4.8, 14.5 Hz, 1H),
4.61-4.65 (m, 1H), 6.84 (dd, J=16.0 Hz, 1H), 6.97-6.99 (m,
1H), 7.04-7.06 (m, 1H), 7.16 (s, 1H), 7.25-7.33 (m, 3H), 7.42-
7.48 (m, 2H), 7.55 (d, J=7.9 Hz, 1H), 7.63-7.64 (m, 1H), 8.51
(d, J=7.8 Hz, 1H), 10.85 (s, 1H), 12.56-12.66 (br, 1H)

[0211]




9. 381. 68* Compound 15 10 2.740.17 9.121.55* Conpound 16 10 2.690. 12
2.490.42 2.740.06 8.381.07* Conpound 17 10 2.740.06 12.991.53*
Conmpound 18 10 2.810.00 11.731.60* Compmund 19 1

[Table 9]
Properties
Compound Melting
No. Point : "H-NMR Spectrum (8, DMSO-dy)

Q)

1.30 (t, J=7.2 Hz, 3H), 3.08 (dd, J=8.6, 14.6 Hz, 1H), 3.23 (dd,
Compound J=5.1, 14.6 Hz, 1H), 413 (q, J=7.2 Hz, 2H), 4.61-4.65 (m, 1H),
6 92-93 | 6.84 (d, J=16.0 Hz, 1H), 7.01-7.02 (m, 1H), 7.10-7.11 (m, 1H),
7.19 (s, 1H), 7.26-7.30 (m, 2H), 7.40-7.49 (m, 3H), 7.56-7.58 (m,

1H), 7.63-7.65 (m, 1H), 8.53 (d, J=7.9 Hz, 1H), 12.74 (s, 1H)

1.38-1.41 (m, 6H), 3.08 (dd, J=8.8, 14.6 Hz, 1H), 3.25 (dd,
Compound J=5.1, 14.6 Hz, 1H), 4.61-4.69 (m, 2H), 6.83 (d, J=16.1 Hz, 1H),
10 85-86 | 7.00-7.02 (m, 1H), 7.09-7.11 (m, 1H), 7.26-7.29 (m, 3H), 7.43-
7.49 (m, 3H), 7.56 (d, J=7.9 Hz, 1H), 7.63-7.64 (m, 1H), 8.52 (d,

J=7.9 Hz, 1H), 12.75 (s, 1H)

0.79 (t, J=7.3 Hz, 3H), 1.14-1.19 (m, 2H), 1.64-1.67 (m, 2H),
3.05-3.08 (m, 1H), 3.22-3.25 (m, 1H), 4.07-4.11 (m, 2H), 4.62-
Compound| ., | 4.63 (m, 1H), 6.82 (d, J=15.9 Hz, 1H), 7.00-7.02 (m, 1H), 7.09-

71 7.11 (m, 1H), 7.16 (s, 1HD), 7.26-7.29 (m, 2H), 7.39-7.48 (m, 3H),
7.56 (d, J=7.9 Hz, 1H), 7.61-7.63 (m, 1H), 8.52 (d, J=8.0 Hz,
1H), 12.76 (s, 1H)

3.08 (dd, j=9.1, 14.6 Hz, 1H)}, 3.27 (dd, J=5.0, 14.6 Hz, 1H),
Compound 4.63-4.67 (m, 1H), 5.35 (s, 2H), 6.82 (d, J=16.0 Hz, 1H), 7.01-
72 83-84 | 7.19 (m, 7H), 7.26-7.31 (m, 3H), 7.36-7.38 (m, 1H), 7.45-7.49
(m, 2H)}, 7.57-7.63 (m, 2H), 8.55 (d, J=7.9 Hz, 1H), 12.77 (s,

1H)

2.35 (s, 3H), 3.08 (dd, J=8.7, 14.7 Hz, 1H), 3.24 (dd, J=5.1, 14.7
Hz, 1H), 4.62-4.66 (m, 1H), 6.64 (d, J=15.7 Hz, 1H), 6.98-7.00
Compound| 236- | (m, 1H), 7.05-7.07 (m, 1H), 7.16 (d, J=2.0 Hz, 1H), 7.23.7.25

73 237 | (m, 360, 7.33 (d, J=8.1 Hz, 1H), 7.51 (d, J=7.3 Hz, 1H), 7.56 (d,
J=8.1 Hz, 1H), 7.62 (d, J=15.7 Hz, 1H), 8.42 (d, J=7.9 Hz, 1H),
10.85 (s, 1H), 12.50-12.85 (b, 1H)

2.32 (s, 3H), 3.08 (dd, J=8.8, 14.7 Hz, 1H), 3.24 (dd, J=5.0 Hz,
14.7 Hz, 1H), 4.60-4.65 (m, 1H), 6.73 (d, J=15.9 Hz, 1H), 6.98-
7.00 (m, 1H), 7.05-7.06 (m, 1H), 7.16-7.20 (m, 2H), 7.29-7.37
(m, 58), 7.56 (d, J=7.9 Hz, 1H), 8.35 (d, J=7.9 Hz, 1H), 10.85
(s, 1H), 12.50-12.99 (br, 1H)

Compound| 237-
74 238

2.32 (s, 3H), 3.08 (dd, J=8.9, 14.7 Hz, 1H), 3.23 (dd, J=4.6, 14.7
Hz, 1H), 4.61-4.65 (m, 1H), 6.68 (d, J=15.8 Hz, 1H), 6.96-6.99
(m, 1H), 7.05-7.07 (m, 1H), 7.16 (s, 1H), 7.21-7.23 (m, 2H),
7.32-7.37 (m, 2H), 7.43-7.44 (m, 2H), 7.55 (d, J=7.9 Hz, 1H),
8.34 (d, J=7.8 Hz, 1H), 10.85 (s, 1H), 12.71 (s, 1H)

Compound| 255-
75 256

0.89 (t, J=7.3 Hz, 3H), 1.27-1.32 (m, 2H), 1.52-1.56 (m, 2H),
2.58 (t, J=7.6 Hz, 2H), 3.09 (dd, J=8.8, 14.7 Hz, 1¥D), 3.24 (dd,
J=4.9, 14.7 Hz, 1H), 4.61-4.64 (m, 1H), 6.70 (d, J=15.8 Hz, 1H),
6.97-7.00 (m, 1H), 7.05-7.08 (m, 1H), 7.17 (s, 1H), 7.22 (d,
J=8.0 Hz, 2H), 7.33-7.38 (m, 2H), 7.45 (d, J=8.0 Hz, 2H), 7.56
(d, J=7.9 Hz, 1H), 8.35 (d, J=7.8 Hz, 1H), 10.87 (s, 1H), 12.25-
12.95 (br, 1H)

Compound| 214-
76 215




2.690. 12 2.850.17 2.670.14 5.160.41* Conpound 20 1 2.690. 12
6. 130. 75* Conpound 21 1 2.720.09 3.930. 16* Conpound 22 10 2.670. 14
3.020.23 2.630.18 11.341.52* Conpound 6801 2.710. 22

[0212]  [Table 10]

Properties

Compound
No.

Melting
Point
CO

'H-NMR Spectrum (8, DMSO-dq)

Compound.
77

209-210

1.20 (d, J=7.0 Hz, 6H), 2.89 (dd, J=6.8, 13.7 Hz, 1H), 3.08
(dd, J=8.7, 13.7 Hz, 1H), 3.21-3.25 (m, 1H), 4.60-4.65 (m,
1H), 6.69 (d, J=15.8 Hz, 1H), 6.96-6.99 (m, 1H), 7.04-7.07 (m,
1H), 7.15 (s, 1H), 7.28 (d, J=7.9 Hz, 2H), 7.32-7.38 (m, 2H),
7.46 (d, J=7.9 Hz, 2H), 7.55 (d, J=7.9 Hz, 1H), 8.34 (d, J=7.9
Hz, 1H), 10.84 (s, 1), 12.69 (s, 1H)

Compound
78

1.76-1.77 (m, 3H), 3.02 (dd, /=9.1, 14.6 Hz, 1H), 3.19 (dd,
J=48, 14.6 Hz, 1H), 4.52-4.56 (m, 1H), 5.98 (dd, J=1.3, 15.4
Hz, 1H), 6.58 (dd, J=7.1, 15.2 Hz, 1H), 6.96-6.99 (m, 1H),
7.04-7.07 (m, 1H), 7.12 (d, J=1.6 Hz, 1H), 7.33 (d, J=8.0 Hz,
1H), 7.53 (d, J=7.9 Hz, 1H), 8.16 (d, J=7.9 Hz, 1H), 10.82 (s,
1H), 12.61 (s, 1H)

|Compound
79

1.76 (s, 3H), 2.02 (s, 3H), 2.99 (dd, J=9.1, 14.6 Hz, 1H), 3.17
(dd, J=4.9, 14.6 Hz, 1H), 4.47-4.51 (m, 1H), 5.71 (d, J=0.9 Hz,
1H), 6.96-6.99 (m, 1H), 7.04-7.07 (m, 1H), 7.13 (d, J=1.9 Hz,
1H), 7.33 (d, J=8.1 Hz, 1H), 7.53 (d, J=7.9 Hz, 1H), 7.98 (d,
J=7.9 Hz, 1H), 10.81 (s, 1H), 12.54 (s, 1H)

Compound
80

1.66-1.68 (m, 6H), 3.12 (dd, J=9.4, 14.5 Hz, 1H), 3.22 (dd,
J=4.6, 14.5 Hz, 1H), 4.47-4.51 (m, 1H), 6.28-6.30 (m, 1H),
6.96-6.99 (m, 1H), 7.04-7.07 (m, 1H), 7.15 (s, 1H), 7.33 (d,
J=8.1 Hz, 1H), 7.54 (d, J=7.9 Hz, 1H), 7.76 (d, J=7.8 Hz, 1H),
10.81 (s, 1H), 12.58 (s, 1H)

Compound
81

0.87 (t, J=7.2 Hz, 3H), 1.38-1.42 (m, 2H), 2.08-2.09 (m, 2H),
3.02 (dd, J=9.3, 14.4 Hz, 1H), 3.18-3.21 (m, 1H), 4.53-4.55 (m,
1H), 5.97 (d, J=15.5 Hz, 1H), 6.55-6.61 (m, 1H), 6.96-6.99 (m,
1H), 7.04-7.07 (m, 1H), 7.12 (s, 1H), 7.33 (d, J=8.0 Hz, 1H),
7.53 (d, J=7.8 Hz, 1H), 8.18 (d, J=7.7 Hz, 1H), 10.82 (s, 1H),
12.62 (s, 1H)

Compound
82

95-96

1.95 (s, 3H), 3.15-3.20 (m, 1H), 3.26-3.29 (m, 1H), 4.55-4.57
(m, 1H), 6.98-7.00 (m, 1H)}, 7.06-7.08 (m, 1H), 7.15 (s, 1H),
7.21 (s, 1H), 7.32-7.43 (m, 6H), 7.60 (d, J=7.8 Hz, 1H), 8.13
(d, J=7.7 Hz, 1H), 10.86 (s, 1H), 12.69 (s, LH)

[0213]

Example 176. Analgesic Efficacy Test (1)

A compound of the present invention was orally administered to

mice, to carry out an analgesic efficacy test according to acetic acid




6.211. 04* Conpound 23 10 2.620.23 2.810.25 2.610.24 9.371. 56*

Conmpound 29 10
4.940. 61*

2.540. 19 6.451. 39* Conpound 67 1 2.520.15

P < 0.05 (Dunnett's nultigl e conparison test) 88

[ Tabl e 14] Test Substance Dose of

10

15

20

writhing test (nociceptive pain model animal). As an experimental animal,
4-week old male ddY-type mice were previously bred, and thereafter 8
mice per one group were used in the experiment. A solufion or suspension
prepared by dissolving or suspending a compound of the present inven’;ion
in a 0.5% (w/v) aqueous CMC-Na solution was orally administered as a
test substance in a single dose. While, to a control group, a 0.5% (w/v)
aqueous CMC-Na solution was administered in the same manner. After 25
minutes from administration, the mice were intraperitoneally administered
with a 0.7% (v/v) acetic acid/physiolo;gical saline at the dose of 10 mL/kg.
From 5 minutes thereafter, writhing number in a 10-minute period was
counted, and a suppressive rate for each individual (mean = standard error)

was calculated by the following formula:

Suppressive Rate (%) =
(Mean Writhing Number of ~ Writhing Number of
Control Group Each Individual) 100
Mean Writhing Number

of Control Group

In the test for significance difference, Baltlett’s test was carried out
in the comparison between multiple groups of the group administered with
test substance with the control group. In the case of homoscedasticity,
Dunnett’s multiple comparison test of parametrics, and in the case of
heteroscedasticity, Dunnett’s multiple comparison test of non-parametrics
were used. In addition, in the test of dose dependency, Jockheere-
Terpstra’s test was used. In all cases, significance difference was

considered to be found at P<0.05.



t

Test Substance ,..._, (nmg/kg) 50% Reaction Threshold (Q) Contr ol
G oup for Nerve Injury Control G oup for Nerve Damage Bef or e
Adm ni s- tration Before Adm nis- tratiog Before Adm nis- tration
Bef ore Adm ni stration Conpound 26 1 2.690.12 2.390.36 2.690.12

7.711. 08* Compound 27 1
One example of the above test results is shown in Tables 11 and 12.
As a result of conducting the analgesic efficacy test according to acetic
acid writhin.g test, the compounds of the present invention exhibited

excellent analgesic effects.

5 [0214]



2.660. 10 7.401.17* Conpound 42 10 2.690.24 7.701. 35* Conpound 28 10
2.720.15 2.810.30 2.690.24 5.901.16* Conpound 36 10 2.670. 25
9. 011. 55* Conmpound 37 1 2.670.25 8.7083 26* Conpound 3

[Table 11]
Dose of Test
Test Substance Substance Percent Suppression (%)
(mg/kg) _
Compound 1 10 25.7+6.3
Compound 2 10 41.8x4.1"
Compound 3 3 36.9:10.6
Compound 4 100 42.4+8.3
Compound 5 10 51.3+10.9"
Compound 6 100 39.2+15.4
Compound 7 : 100 37.3+x11.8
Compound 8§ 10 67.7+10.3"
Compound 9 10 41.012.9
Compound 10 10 41.6+9.6"
Compound 11 - 100 60.9+5.9
Compound 12 : 100 34.9£11.5
Compound 13 10 529177
Compound 14 10 43.2:10.9"
Compound 15 100 61.3+9.9
Compound 16 100 69.04.9"
Compound 17 10 54.7+6.8
Compound 18 10 56.5+4.2"
Compound 19 100 52.2+6.1"
Compound 20 100 41.626.0"
Compound 21 10 38.3+6.5
Compound 22 10 39.9+8.6"
Compound 23 100 48.2x11.5"
Compound 24 10 35.8+9.3"
Compound 25 10 41.2+11.1°
Compound 26 10 30.5+9.2"
Compound 27 3 45.0+10.0"
Compound 28 10 56.5+5.3"
Compound 29 10 56.8+6.8

*; P < 0.05 (Dunnett’s multiple comparison test)

[0215]



1 2.660. 10 2 520.25 2.630.18 6.111. 54* Conpound 30 10 2.630. 18
10. 211. 44* Conpound 35 1 2.670. 14 6.300. 19* Conpound 66 1
2.630. 18 6.511. 40* Conpound 34 10 2.930842 2.970.21

[Table 12]
Dose of Test
Test Substance Substance Percent Suppression (%)
(mg/kg)
Compound 30 10 35.8+9.9"
Compound 31 100 31.5+9.7
Compound 34 10 45.2+6.3"
Compound 35 100 55.2+7.4°
Compound 36 10 49.7£11.3"
Compound 37 10 37.9+7.5
Compound 38 100 52.0+8.2"
Compound 40 10 42.3+7,0"
Compound 41 100 47.3x15.7
Compound 42 100 52,7+8.3"
Compound 43 10 45.3+10.8
Compound 44 10 48.0:10.3"
Compound 46 100 38.7£11.3
Compound 47 100 36.2+11.2°
Compound 48 10 43.2+7.3"
Compound 49 100 31.8+£7.0
Compound S0 100 35.1x154
Compound 51 10 42.2:9.1°
Compound 52 3 50.9:7.4"
Compound 53 100 32.0z£14.6
Compound 54 100 33.3+10.0
Compound 56 100 48.7+10.1"
Compound 61 100 : . 40.5+7.8°
Compound 62 10 39.2+13.5
Compound 63 10 41.1+7.8"
Compound 64 10 50.67.5"
Compound 65 100 31.6+13.1
Compound 66 100 56.0+6.9"
Compound 67 10 43.5+6.9"
Compound 68 100 55.4x9.9"

*: P < 0.05 (Dunnett’s multiple comparison test)




2.930.12 6.400.15* Conpound 43 1  2.930.12 6.681.18* Conpound 44 1
2.930.12 5.350.53* Conpound 40 1 2.610.14 3.290.41 2.580.15
10. 281. 33* Conpound 62 1 2.590. 20 9. 08l. 63* Conpound 47

10

15

20

25

[0216] Example 177. Analgesic Efficacy Test (2)

An analgesic efficacy test was conducted -using a Chung model rat, a
neuropathic pain model. Using Wistar male rats after passing 9-week old
as an experimeﬁtal animal, a model rat was prepared in accordance with
the method of Kim and Chung (Pain, 50, 355-363, 1992). Specifically, left
L5 spinal nerves of rats were exposed under anesthetization with
pentobarbital (35 mg/kg, intraperitoneal administration}, and firmly ligated
with 5-0 silk yarn at L5 dorsal root ganglion peripheral side. The animals
were placed in a transparent acrylic cage of which bottom was wire netted
The measurement of allodynia was carried out using von Frey filament
{(manufactured by North Coast Medical Inc.) and a 50% reaction threshold
was calculated according to an up-down method, in accordance with
methods of Chaplan et al. (J. Neurosci. Method, 53, 55-63,1994) and Lee
et al. (J. Neurophysiol., 81, 2226-2233, 1999). The 50% reaction
thresholds were measured twice before injury of the spinal nerve, and
those animals of which thresholds were outside the standard were removed
from the operation of spinal nerve injury. On or after 14 days from the
spinal nerve injury, a 50% reaction threshold was measured, and those
showing thresholds of 1 g or more and less than 4 g were used as
experimental animal. The group was constituted by 7 rats per group so
that an average of a 50% reaction threshold for each group would be nearly

cven.

[0217] A solution or suspension prepared by dissolving or suspending a

compound of the present invention in a 0.5% (w/v) aqueous CMC-Na

solution was orally administered as a test substance in a single dose while,




10 2.750.23 2.720.37 2.690.12 5.480.80* Conpound 48 10 2.720.09
3. 020. 34 Conpound 51 10 2.810.00 7.951. 08* Conpound 52 10 2.840.16
2.870.28 2.790.20 8.701.68* Conmpound 56840

a 0.5% (w/v) aqueous CMC-Na solution was administered in the same
manner to the control group for nerve injury. After 30 minutes from the
administration, the measurement of allodynia was carried out, and a 50%
reaction threshold {(mean = standard error) was calculated. In the test for
5 significance difference, Baltlett’s test was carried out in the comparison
between multiple groups of the group administered with test substance
with the control group for nerve injury. In the case of homoscedasticity,
Dunnett’s multiple comparison test of parametrics, and in the case of
heteroscedasticity, Dunnett’s multiple comparison test of non-parametrics
10 were used. In all cases, significance difference was considered to be found
at P<0.05.
[0218] One example of the above test results is shown in Tables 13 aﬂd 14.
As a result of conducting the analgesic efficacy test using Chung model
rats, a neuropathic pain model, the compounds of the present invention
15 exhibited significantly excellent analgesic effects.

[0219]




2.880.07 9.321. 45* Conpound 63 1 2.870. 15 6.530. 72* Conpound 59 10
2.630.12 3.730.51 2.650.16 5.781.06 Conpound 60 10 2.660. 18
5.430. 51* Conpound 61 10 2.640. 26 9. 8%1. 60*

[Table 13]
' 50% Reaction Threshold (g)
Dose of Control Group for Group Administered with
Test Test Nerve Injury Test Substance
Substance | Substance | pogo - 30 Min. Before 30 Min.
(mg/ke) | Adminis- | fter Adminis- | 2fter
. Adminis- . Adminis-
tration trafi tration . .
ration tration
Compound 1 2.74+0.23 | 11.18x1.74
P 10 2.74+0.06 2.80:+0.16 7420 .
Compound 38 1 2.69+0.24 5.44+0.75
Compound 2 10 2.45:+0.18 | 11.64x1.81"
. 2.42+0.19 3.10+0.42 .
Compound 39 10 2.45+0.23 | 11.44+1.70
Compound 4 10 2.71x0.22 | 10.73x1.59"
Compound 35 10 2.69+0.12 3.8320.16 | 2.73x020 | 6.87x1.28"
Compound 8 10 2.66+025 | 8.39x1.30"
Compound 9 1 2.69+0.24 6.28+0.42"
Compound 10 10 2.70x0.20 3.54x0.35 | 2.73:0.21 | 6.73+1.26
Compound 11 10 2.75:0.23 | 10.55+1.50"
Compound 13 10 2.740.06 | 9.94+1.56"
Compound 14 10 2.72+0,09 3.04+0.44 | 2.74%0.06 | 9.38+1.68"
Compound 15 10 2.74+0.17 | 9.12x1.55"
Compound 16 10 2.74+0.06 | 8.38+1.07"
Compound 17 10 2.69+0.12 2.49+0.42 | 2.74:0.06 | 12.99+1.53"
Compound 18 10 2.81+0.00 | 11.73+1.60°
Compound 19 1 2.67+0.14 | 5.16x0.41"
Compound 20 1 2.69+0.12 2.85+0.17 | 2.69+0.12 | 6.13+0.75"
Compound 21 1 | 2.72+009 | 3.93:0.16"
Compound 22 10 2.63+0.18 | 11.34+1.52°
2.67+0.14 3.02+0.23 :
Compound 64 1 2.71£0.22 6.21+1.04
Compound 23 10 2.61+024 | 9.37+1.56
Compound 29 10 2.62+0.23 2.81+0.25 | 2.54+0.19 | 6.45+1.39"
Compound 67 1 2.52:015 | 4.94x0.61°

*: P < 0.05 (Dunnett’s multiple comparison test)

[0220]
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conpound of the present

salt with the sane anmobunt of sodi um hydroxi de,
each was dissolved in 5 nL of water.

P < 0.05 (Dunnett's nu tiple conparison test)
Test of Blood Kinetics in the Rats
I nvention was p8®perly converted to a sodi um
wher e necessary,
Fi ve conpounds each anong these
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[ 0221] Exanpl e 178.

Ten mlligrans of a

aqueous sol utions of the conpounds of the 5 present

m xed

Compound. S x. woRb ol

i nvention

and

S were

ed solution containing 0.4 ng/nL each of each

Vvstar SPF nale rats that were fasted were
oral |y adm ni st gredwtirtfhe—mxed—sotutTor USTTg &
gavage tube (eagh corrpounc 2 /5 nmL/ kg, %))% Rﬁ%Cﬁm%‘reﬁg@?\K@

0.25, 0.5, 1, 2, % teernlnml Gdoapniost r at i cﬁ‘n,ntmbﬁnmplﬁﬁ
10L of bl ood wag % ct ec d hep&NerveIaiiged capi | | aNerve Damage om
veins of rat tail Ceccﬁ( g@ tBefme wel Befoent ri | Befork t o ¢ Beforct
the plasma. The|pl asma sanple dﬁ?ﬁ@@enié@dﬂgﬁd { Adméniprer nAdainis-
was diluted to prepare eadh of nedsubtratiem: |sAnsion sol (fratighs | THsation
concentration o Chhpmummmqundlof tihe present invent ohedx0.12a¢ h 70Mf+1.08"
neasur ement sa FItirony vway §Wanisf 1| edidiaisgg - and \@g
(maxi mum concen rarfonin plasm) ng AUé area undez%ggﬁlo TAELT
concentration i hCempernd Lilme ®to[infinite|(co) hou 5362ﬁ026he 7.70£1.35"
conpounds of th¢cpmpsaiE28invegngi orf were cal cul at ed. Qp@g@)gam)l &.99k1.16"
t he above test fFesurts—5-sho ' 1 glEHQS. 'Lﬂ S ret—that—=
t he conpounds of Compoyd b, Iiﬁvert g H0skvo \e"dé 3 \t?ﬁ 1|%ﬁ7u'\9o‘7t’r5 ‘é'r":]riﬂést
Cmax and AUC, s@Compoundiy |m gratign into the bl ood ¢f2.62025upos.Miak26
oral adm ni strafidean&¥qel Fgnt~ |[0222] 90 [Table $3+b §t =154
Subst ance Cmax W gﬂ}ﬂ M_fso Hf‘nld (Rghr / nL) Conpoun *12?63 0$18 1 1%'21'1'44_
0 oun * WLLEL
Conpound 3 5.8 60w 2.66:0.10 | 2.52+0.25 ,
Compound 35 2.67+0.14 6.30+0.19
Compound 66 2.63+0.18 6.51x1.40"
Compound 34 10 2.93+0.12 | 6.40x0.15
Compound 43 1 2.93+0.12 | 2.97+0.21 2.93+0.12 6.68x1.18"
Compound 44 1 2.93x0.12 5.35+0.53"
Compound 40 2.58+0.15 | 10.28+1.33
2.61+0.14 | 3.29x0.41 .
Compound 62 2.59+0.20 9.09+1.63
Compound 47 10 2692012 | 5.48=0.80"
Compound 48 10 2.75+0.23 | 2.72x0.37 2.72:0.09 3.02x0.34
Compound 51 10 2.81x0.00 7.95+1.08"
Compound 52 10 2792020 | 8.70:1.68
Compound 56 10 2.84x0.16 | 2.87+0.28 2.88+0.07 9.32x1.45"
Compound 63 1 2.87+0.15 | 6.53x0.72°
Compound 59 10 2.65+0.16 5.78+1.06
Compound 60 10 2.63x0.12 | 3.7320.51 2.66+0.18 5.4320.51"
Compound 61 10 2.6420.26 9.81:x1.60°

*: P < (.05 (Dunnett’s multiple comparison test)

[0221]

Example 178. Test of Blood Kinetics in the Rats




Conmpound 4 4.3 28.7 Conpound 5 2.3 14.6 Conpound 8 5.0 21.9 Conmpound
11 1.7 10.6 Conpound 13 7.4 46.3 Conpound 14 4.8 33.9 Cbnpound 15 2.8
19. 4 Conpound 20 3.0 10.2 Conpound 22 489 11.4

10

15

20

Ten milligrams of a compound of the present invention was properly
converted to a sodium salt with the same amount of sodium hydroxide,
where necessary, and each was dissolved in 5 mL of water. Five
compounds each among these aqueous solutions of the compounds of the
present inventions were miﬁed, to prepare a mixed solution containing 0.4
mg/mL each of each compound. Six-week old Wistar SPF male rats that
were fasted were orally administered with the mixed solution in a single
dose using a gavage tube (each compound 2 mg/5 ml/kg, n=5). At time
points of (.25, 0.5, 1, 2, 4, and 8 hours after the administration, about 150
uL of blood was collected using a heparin-added capillary tube from veins
of rat tails. The capillary tubes were centrifuged to collect the plasma.
The plasma sample was deprotenized and the supernatant was diluted to
prepare each of measurement sample solutions. The concentration of the
compound of the present invention in each of measurement sample
solutions was quantified using LC-MS, and Cmax (maximum
concentration in plasma) and AUC (area under the curve for concentration
in blood, time O to infinite (o) hours) of the compounds of the present
invention were calculated.

One example of the above test results is shown in Table 15. It was
confirmed that the compounds of the present invention showed both high
values in Cmax and AUC, so that the migration into the blood of rats upon

the oral administiration is excellent.

[0222]




Compound 24 15.0 148.0 Conpound 25 1.5 6.8 Conpound 27 53.3 403.9
Conmpound 28 37.7 182.8 Conpound 29 50.6 237.9 Conmpound 30 3.6 13.4
Compound 34 3.2 16.5 Conpound 36 2.3 1194 Conpound 37 1.5 6.8

fTable 15]

Test Substance Cmax (pg /mL) AUCy. (ugehr/ mL)
Compound 1 7.1 24,2
Compound 3 58 26.2
Compound 4 43 28.7
Compound 5 23 14.6
Compound 8 5.0 21.9
Compound 11 1.7 10.6
Compound 13 7.4 46.3
Compound 14 4.8 339
Compound 15 2.8 - 194
Compound 20 3.0 10.2
Compound 22 4.0 11.4
Compound 24 15.0 148.0
Compound 25 1.5 6.8
Compound 27 53.3 ' 403.9
Compound 28 37.7 182.8
Compound 29 50.6 2379
Compound 30 3.6 134
Compound 34 3.2 16.5
Compound 36 2.3 114
Compound 37 1.5 6.8
Compound 38 2.8 8.5
Compound 40 48.7 61.7
Compound 42 18.8 57.7
Compound 51 33.0 115.7
Compound 52 18.0 38.2
Compound 56 35 7.0




Conmpound 38 2.8 8.5 Conpound 40 48.7 61.7 Conpound 42 18.8 57.7
Compound 51 33.0 115.7 Conpound 52 18.0 38.2 Conpound 56 3.5 7.0 91
| NDUSTRI. AL APPLI CABI LI TY [0223] As shown9i n vari ous anal gesic efficacy
tests descri bed above, the am no acid derivative of the present
invention is a conmpound that shows an excellent anal gesic action to
not only a nodel animal for nociceptive pains 5but al so a nodel

ani mal for neur DPRUNIRIAHL SPPEHIABIEBI Yas excel lent migration into

the bl ood upon the oral admnistration. Therefore, the conpound of
t he presen{0223jent i ds showeinyvarsmfsidnaleesic effigacy eststdosaxibedyabeire, thes
acute or chronic pain diseases and neuropathic pain diseases such as
refl ex synpat heamuodcid dopimgtivepobthisqrpssmt tnveationliyh gompound tleatisbows an
10neuropat hy for which anal gesics such as nonsteroi dal o )
anti -i nf | ammat cexceteniganal aesiv Seionatomat@sdy b masdey apnadffpespciceptive pains
5 but also a model animal for neurdpathic pains, and also has excellent
migration into the blood upon the oral administration. Therefore, the
compound of the present invention is very useful as a drug for treating
various acute or chronic pain diseases and neuropathic pain diseases such
as reflex sympathetic dystrophy, postherpetic neuralgia or diabetic
10 neuropathy for which analgesics such as nonsteroidal anti-inflammatory

drugs (NSAIDs) are less likely to effect.




92 CLAIMS [Caim1] An amino acid derivative, and salt and hydrate

t hereof that are pharnmaceutically acceptable, wherein the am no acid
derivative is Srepresented by the folloepng general formula (1):
wherein Rl stands for an indole of which N-position may be
substituted with formyl, benzyl, or alkyl having 1 to 6 carbon atons,
a phenyl substituted with hydroxy or al koxy having 1 to 4 carbon
atoms, an al kyl 10having 1 to 6 carbdbLAIMS whi ch nmay be substituted
wi t h carboxy, am no, guanidino, carbanoyl, or al kylsul fanyl having 1
to 4 carbon atons, or a hydroxy; R2 stands for a hydrogen, an al kyl
having 1 to 4 carbon atons, or a cyano; R3 stands for a hydrogen or
an al kyl haClaim 1] t Ad apandecidatevivetiva xieUsalt amidsydrete thetepfitlmgans  an
al kyl having 1 to 4 carbon atons, or a phenyl which may be

substitut ed wi tphanscoutitally subptabla)evheseingheatmduio Acidnddrivativs s

hal ogen, cyano, trifluoronethyl, phenoxy, alkyl having 1 to 6 carbon
atonsy and al koseprdsauiadgylthedodowamb gencatlofsmuRe(I3t ands for a hydr oxy
or an amno, or 20R2 and R4 may be bound to form a benzofuran ring or
a coumarin ring, with proviso that in a gase where R2 is a hydrogen
and R4 is a phenyl 93 supstituted wt droxy or chlorine, a phenyl
substituted with hydroxy or an unsubstituted phenyl, Rl
stands for a substituent n un bStiKT3ed i ndol e and

hydr oxyphenyl ; or i g a hydrogen and R4 is a
phenyl substituted w met hyl , staljds for a substituent other
than a phenyl substituted wigh hydroxy o al koxy having 1 to 4 carbon
atons; or in a case where fs a hydrogen and R4 is a phenyl
substituted with hydroxy, Rl stands for a substituent other than a
carboxynethyl; or in a case where, R2 and R4 are hydrogen, Rl stands
for a substituemhcisihBy stamdh dor amingleduoEwhiak Nepasitign maydeagubstituted
unsubstituted indole. [Claim?2] The am no acid derivative, and salt
and hydrat e t hevidbifoxmzk baneylphaalkatbaxingdl toyd earbepriting aplasydi ng t o
claim1, wherein R3 is_a _hydrogen. [Claim 3] The am no acid
derivative, andubsitutethwiiyhirdiosy onalkesy having hied rshy staswuen ety y
accg&L?ble according to claim2, wherein R5 is a hydroxy. [Caim4]
The ¥hi no aci d eing Attp Hecarboratoms whirh mgy basubstiaicdowith iearbogyeamino,

guanidino, cartbamoyl, or alkylsulfanyl having 1 to 4 carbon atoms, or a

hydroxy;
R, stands for a hydrogen, an alkyl having 1 to 4 carbon atoms, or a cyano;
Rj stands for a hydrogen or an alkyl having 1 to 4 carbon atoms;

15 R, stands for a hydrogen, an alkyl having 1 to 4 carbon atoms, or a phenyl
which may be substituted with one or two substituents selected from
hydroxy, halogen, cyano, trifluoromethyl, phenoxy, alkyl having 1 to 6
carbon atoms, and alkoxy having 1 to 4 carbon atoms;
Rs stands for a hydroxy or an amino, or

20 R, and R4 may be bound to form a benzofuran ring or a coumarin ring,

with proviso that in a case where R, is a hydrogen and R, is a phenyl




pharmaceutically acceptable according to claim3, wherein R2 is a
hydrogen. [Claim 5] The amno acid derivative, and salt and hydrate

t hereof that are 20pharmaceutically acceptable according to claim4,
wherein RL is an indole. [Claim®6] The ami no acid derivative, and
salt and hydrate thereof that are pharnaceutically acceptable
according to claim5, wherein R4 is a phenyl substituted with cyano.
[Cai m7] The astbstitied withehydraxy we chlonines apheryl uhstatusadewithdrydoixy
that are 25pharmaceutical ly acceptabl e according to claimb5, wherein
R4 is a phenyl ashmesthestyi oueednsubstitited pheng, Ry Slaadmie) a Tekstiswant other
acid derivative, and salt and hydrate thereof that are

phar maceut i cal | fhancoemsubstiuteddodalerapdthydsozypheByl;Wierein R4 is a
phenyl substituted with hydroxy. 5[ C aim9] The am no acid .
derivative, andnsgaiasc whgrtRoisa bydipgenandihads aphenphsubstitited gt mythyl,
acceptabl e according to claim5, wherein R4 is a phenyl substituted
wi t h henoxy. Rostands fiay)a substitueng othes thange phenstl isybstityied withthydrxy or
hydrate thereof that are pharmaceutically acceptable according to
ciai m5, wherei#@keny haviagphtend rarboabempi @t ed with al koxy having 1 to
4 carbon atons. [C aim11] The am no acid derivative, and salt,  and
hydr at e t her eofintéheaseaykerp Rarifaduidrogan and Rescpphanyd snbedptediith o
claim4, wherein Rl is_an indole of which N-pgsition_is substituted
with al kyl havikglrexy.Restandolnr asubstituentptichihen a qarbosynaByhcerd
derivative, and salt and hydrate thereof that are 15pharmaceutically
accept abl e accoiich eagetvheae Barand1Rs dsdrvstogang R stands fen g subsiifuentiothey
with cyano. [Caim 13] The, ami nqQ acid derivative, and salt and

hydrdt e t her eofthgnan unsubsiituiedeadleyh andban ynsagsidniedingolecor ding to
claim1l, wherein R4 is a phena/l substituted with fluorine. 20[Caim
14] The amGBimly ddeiammpacid deavaiie apégalhpad aydrate, thesent thatarear e
pharmaceutical ly acceptabl e according to claim 11, wherein R4 is a
phenyl substi t REEMACeHIGNIT asegptableccgpiding fo gi@énalmwmrsléﬁ Rsis a
derivative, and salt and hydrate thereof that are pharmaceutically
accept abl e accdtitAge® o claim 11, wherein R4 is a phenyl

25substituted. wi th phenoxy. 95 [Claim 16] The ino acid derivative,
and salt a ldawcﬁ]at her?éwefacﬂ?ﬁ@nwyepﬁa saltand H‘&@wt@ﬁ%%f&iiatmrs
ﬁ;g?],%gl Egt EO4C| I m@%bg{%e 1()37' ancceR}:)Ltai)fe z?cc%gﬁlqg Ito %Pa?élté,twuﬁtsrgin\,\kts ri]s z? E‘l?gl?(ogiy.

[Claim 4] The amino acid derivative, and salt and hydrate thereof that are

pharmaceutically acceptabie according to claim 3, wherein R, is a
hydrogen.

[Claim 5] The amino acid derivative, and salt and hydrate thereof that are

20 pharmaceutically acceptable according to claim 4, wherein R; is an indole.

[Claim 6] The amino acid derivative, and salt and hydrate thereof that are
pharmaceutically acceptable according to claim 5, wherein R, is a phenyl
substituted with cyano.

[Claim 7] The amino acid derivative, and salt and hydrate thereof that are

25 pharmaceutically acceptable according to claim 5, wherein R, is a phenyl



[Claim17] The ami no acid derivative, and salt and hydrate thereof
that are 5Spharmaceutically acceptable according to claim 16, wherein
R4 is a phenyl substituted with cyano. §£ aim 18] The am no acid
derivative, and salt and hydrate thereof that are pharnaceutically
acceptabl e according to claim 16, wherein R4 is a phenyl substituted
with fluorine. 10[Cd aim 19] The am no acid derivative, and salt and
hydr at e t her eof subisdtuted evifhhluomeeut i cal | y accept abl e according to
claim 16, wherein R4 is a phenyl substituted with hydroxy. [C aim 20]
The ami no §€Cladmd®)r i Vidtei areinoaavid dedivatareg ahyg dalated hiydrato tharéalt thar ae
pharmaceutically acceptable according to claim4, wherein RL is an

al kyl 15havi ng gharmageuticablynacatptablesadostdingtte dlanintF velndraim By is a phenyl
guanidino. [Caim2l] The am no acid derivative, and salt and hydrate
t hereof that arsbshitrtediseitliyhbky. acceptabl e according to claim 4,
wherein R1 is a hydroxy. [Caim22] The am no acid derivative, and
sal t &and hyQlamed]t hdhedminoacidderipdtivesrané salt end hydrate diereds that are
according to claim3, wherein R2 is a cyano. 20[C aim 23] The ami no
aci d derivati vephaamdceatical yratchptblet accotding &6 clafmatS,avkerein Ry is a phenyl
pharmaceutically acceptabl e according to claim3, wherein R2 and R4
are bound to foubpsttbehwothuplanoxyng. [C ai m 24] The amino acid
derivative, and salt and hydrate-thereof that are pharnaceutically
accept abl e [@ladwrd)]nJheansingi avid dexivasivs;, ankSalt endhydratetheredzthat 72 | s
a hydrogen. 96 [C aim25] A pharnaceutical agent conprising as an
active ingredi eptarmacenticadlyaasiceptable acgordiag toclasml 3, vherpipdR atsea phenyl
thereof that is pharmaceutically acceptable, wherein the am no acid
deriMative is raubstsied wdthmlkexehtwongdviorycgbaaratomsormula (1'): RO
5 wherein R1l' stands for an indole of which N-position may be -

subst i t ut efClaimnhl ¥ o amiperaejd deidyativek gnd Ral apg hydrate thezeofisbat aieons,
a phenyl substituted with hydroxy or al koxy having 1 to 4 carbon
atons, an al kylpheamiageutically &ceplieblsacepehng i clasmifh wikgeuRsisi angndgle
wi th carboxy, am no, 10guanidino, carbanoyl, or alkylsulfanyl having
1 to 4 carbon aforkichdi-pesitioayissybstitmtedsyith atkyl havingy & 6 garbongtoms.
al kyl having 1 to_4 carbon atons, or_ a cyano; R3' stands for_ a

hydr ogen ofClaimal2y Theaming arid dervatinepand stlbagd hpdrate thererf that arg
hydr ogen, an al kyl having 1 to 4 carbon atons,_ or a phenyl 15which
may subst i t (Ris@Marewichly asceptiablesanserding éo claimel Jo theatin s a phenyl
hydr oxy, hal ogen, cyano, .trifluoromethyl, phenoxy, alkyl having 1 to
6 carbon atorrs,SUbﬁ@?/UéfPCkWﬁ}l%@png 1 to 4 carbon atoms;

[Claim 13] The amino acid derivative, and salt and hydrate thereof that are
pharmaceutically acceptable according to claim 11, wherein R, is a phenyl
substituted with fluorine.

20 [Claim 14] The amino acid derivative, and salt and hydrate thereof that are
pharmaceutically acceptable according to claim 11, wherein Ry is a phenyl
substituted with hydroxy.

[Claim 15] The amino acid derivative, and salt and hydrate thereof that are
pharmaceutically acceptable according to claim 11, wherein R, is a phenyl

25 substituted with phenoxy.




1

R5' stands for a hydroxy or an amino, or R2° and R4’ may be bound to
forma benzofuran ring or a coumarin ring. 20[C aim 26] The

phar maceutical agent conprising as an agtive ingredient an anmno acid
derivative, or salt or hydrate thereof that is pharmaceutically
accept abl e according to claim?25, wherein Rl' is an indole. 97

[Cl aim27] The pharmaceutical agent conprising as .an active

i ngredi ent [@hial 6 B dhitericiddereatiny, afdlsklt @nd hydrat ehdrbef thaf afehat
i s pharmaceutically acceptable according to claim26, wherein R4" is
a phenyl substi phdréthcsnticalByarepnbld ddoording to Slddinad, widtinTReis a phenyl
pharmaceutical agent conprising as an active ingredient an am no acid

derivative, or ssistitured mith slkexy heviagfl fohdtaibsnpbansaceuti cal |y
accept abl e according to claim?25, wherein RL' is an indole of which

N- posi ti on [Chisub?)t iThet adinei ddid dekyhtiveguhdgalt ahd h§deae Honeat thabare

[Cl aim?29] The pharmaceutical agent conprising as an active

i ngredli ent an 1fkearnecaiicadl ydeoce pable/accooding ad cladm 16 ovledreint Reiseophenyl

that is pharnmaceutically acceptable according to claim 28, wherein

124" i s a phenysubstihged wuthechanot h cyano or fluorine. [C aim 30] The

phar maceuti cal agent according to any one of clainms 25 to 29, wherein

sai d agent [Cruanl@nallgemnmo acid derivative, and salt and hydrate thereof that are
pharmaceutically acceptable according to claim 16, wherein Ry is a phenyl
substituted with fluorine.

10 [Claim 19] The amino acid derivative, and salt and hydrate thereof that are
pharmaceutically acceptable according to claim 16, wherein R, is a phenyl
substituted with hydroxy.

[Claim 20] The amino acid derivative, and salt and hydrate thereof that are
pharmaceutically acceptable according o claim 4, wherein R; is an alkyl

15 having 1 to 6 carbon atoms substituted with amino or guanidino.

[Claim 21] The amino acid derivative, and salt and hydrate thereof that are
pharmaceutically acceptable according to claim 4, wherein R; is a hydroxy.

[Claim 22] The amino acid derivative, and salt and hydrate thereof that are
pharmaceutically acceptable according to claim 3, wherein R; is a cyano.

20 [Claim 23] The amino acid derivative, and salt and hydrate thereof that are
pharmaceutically acceptable according to claim 3, wherein R, and R, are
bound to form a benzofuran ring.

[Claim 24] The amino acid derivative, and salt and hydrate thereof that are

pharmaceutically acceptable according to claim 2, wherein Rs is an amino,

25 and R, is a hydrogen.




10

15

20
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[Claim 25] A pharmacecutical agent comprising as an active ingredient an amino

acid derivative, or salt or hydrate thereof that is pharmaceutically
acceptable, wherein the amino acid derivative is represented by the

following general formula (I'):

: Ry
Ry O
" AKILN R, (1)
4
R, H %

wherein R’ stands for an indole of which N-position may be substituted
with formyl, benzyl, or alkyl having 1 to 6 carbon atoms, a phenyl
substituted with hydroxy or alkoxy having 1 to 4 carbon atoms, an alkyl
having 1 to 6 carbon atoms which may be substituted with carboxy, amino,
guanidiﬁo, carbamoyl, dr alkylsulfanyl having 1 to 4 carbon atoms, or a
hydroxy;

R,’ stands for a hydrogen, an alkyl having 1 to 4 carbon atoms, or a cyano;
R3’ stands for a hydrogen or an alkyl having 1 to 4 carbon atoms;

R,’ stands for a hydrogen, an alkyl having 1 to 4 carbon atoms, or a phenyl
which may be substituted with one or two substituents selected from
hydroxy, halogen, cyano, friflucromethyl, phenoxy, alkyl having 1 to 6
carbon atoms, and alkoxy having 1 to 4 carbon atoms;

Rs’ stands for a hydroxy or an amino, or

R,’ and R, may be bound to form a benzofuran ring or a coumarin ring.

[Claim 26] The pharmaceutical agent comprising as an active ingredient an

amino acid derivative, or salt or hydrate thereof that is pharmaceutically

acceptable according to claim 25, wherein Ry’ is an indole.



10

97

[Claim 27] The pharmaceutical agent comprising as an active ingredient an
amino acid derivative, or salt or hydrate thereof that is pharmaceutically
acceptable according to claim 26, wherein R,’ is a phenyl substituted with
cyano or fluorine.

[Claim 28] The pharmaceutical agent comprising as an active ingredient an
amino acid derivative, or salt or hydrate thereof that is pharmaceutically
acceptable according to claim 25, wherein R;’ is an indole of which N-
position is substituted with alkyl having 1 to 6 carbon atoms.

[Claim 29] The pharmaceutical agent comprising as an active ingredient an
amino acid derivative, or salt or hydrate thereof that is pharmaceutically
acceptable according to claim 28, wherein R’ is a phenyl substituted with
cyano or fluorine.

[Claim 30] The pharmaceutical agent according to any one of claims 25 to 29,

wherein said agent is an analgesic.



