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TEH5RMDEN-O-—HAE7I/EIIERTIETIREISIREATVT
HIW, BEHETIRICLY., PINMAMICTI/EEBATEIENT
x5,

ILIC, BUIRIKIYTI/VENEAINLET I NMEEY (Tabb,
TI/EAETDTIREEY) #BRV. IROEBEEYMHN SRDEMED
BEETIK. PR/IRATIVEEY (1) & SBET7I/E%2EF957I R
EMEERIGIET, P7I/IZRFIVEEY (1) OIRFLEET I RE
T57INEIREITIENTES,

DL, AERICBVWTE, BYRLTHMEEZT7I /T X7V
B (1) OBEEBARIRLTTI REIRETIEICLY., FEDHE
EEETITI/BEMAIRTF NESTERBINATIVIEENEEKL
. M2OA ) IRTF REBIHRELERBIRNICHET 22 &N TE S,

EN-O-HzZ7I/EIIERTIZETIRICEVWT, BnAEiE LTHE



WO 2018/199146 24 PCT/JP2018/016766

 BICHRINT. AMOBTAZRERATIENTES, HIRE 73
JIRATIVIEEY (1) DA XD LEEYW (1 1) THBBETHNIEL, K
RAROBEAETIC. BofiBEs AW TCERTT 2AENRSFOND, Exfll
ELTIE BIZIE NS5 T DL, KBIENRSIUD L—KR, BIL/X5VD L
. BIitAE. BE—&kF. Rh—RFK. 1)VIDLTSyIREOEBHE
BEFLND, AR, PI/IXAFIEEY (1) AeEROFTTI /(L
B (12) THEBEILH, KEHAXOEETIC, ExfEs LTS5y
DLBREDEBMEERVWTRILT 2AENETFLNDS, IHIC, PRI/ I
ZTIEEY (1) NFF2LibEY (11) THZHEE. TEEOESY,
AFVLEETRBRNICTI/VEIIERTSHIEHTED,

[0078] AFRBICHEWTIE, TERBIICHEL, BERERICEWT, FE—HR
(21) ILRINBERRVERDEET 2N BTRRRTFEET5FF A
e UF. 2FVLEEW (21) EWHTELRHD) OFFVLESE
CIFBRMICTIVEICERLT TRE—HKX (22) KRINBET7X
e UF. PI/EW (22) &WH2ENH D) 28ET 2 HE%E
RETDIENTEDS, ZLT BohATI /e (22) %, AFEH
DT I REEMOBEEREICEWT, PI/IZATIEED (1) ERBE
H57I/bEMELTRIBRTEEHTES,

[1613]

\ y YQAQ\”\ ><”/R7 reduction HQNW/(/ ><H/R7

21) (22)
[0079] AHERBICSWTIE., EERIBRICKL., BERERTCETRIGETYIZE
NTEDBLDH, BRICHT 24X LEEMOBRE (FILI—ILERED—HE
A AMAE) IO T 2 F3FENMEWVEESICH., BBERERICEEEDEV
HEDICDOVWT, EoRIGEFEICETIEENTES, T, BEAE
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[0080]

[0081]

[0082]

[0083]

— RIS, FHRAEWEH, BRRIETTRISIES I EEH AL A5,
IHIC. BURBKRTRICIE., RIGREKEEETHIE. ERMHFFET S
<., BENBBTH D,

B s LT, BERECTEIRIBZETIES 2 EATERIERIC
FIRETN T, fliE. BBREOHEB. HIVRF P EL2ET288BESTR
B, ILIIK. WIVRFUEEZBT 68BN LLD2AERENETFLND,
FELVWBEREORGEF S LTE, 58, B8 ¥, Bi. SoEsy
Be. ERER., SEBE. 1 VEERE. ENIEE. REOAMEAZETFONDG, B
MAEE., 1BEOAZAVWTHLIVWL., 2BEULEEZRELTHAVWTH L
W,

FZEILRGICIE. D—BEAEE. D, L—BEAiE. L —BRE. D—AE.
D, L—#B L. D—<YFILE. D, L—<YFIE L—<>
FINEBEOBEERMEIE LTERLTE LWV, ZRNFIE. BxYT 2EeY
IKHLT. 0. 1~10LEREFRATZIONLL,

Fr. BERERICIE. MOBRBENEEFh TV TE LWL, HOBREA
ELTIE. X9 /=, T8/ —ILVFEOEKTII—IE EFEEIFILA
EDIRATIVER BHI—FTI, 1 - XFILFrZErFO75Y (1 -Me
THF) . vav7oeELT—F)L (i =P r,0) . YIFILI—FI) (E
t,0) . ARV FILAFII—FTI (CPME) EOIT—FTINEREN
Bifohsd, BEBREIX. 1@EERTEALTELVWL. 2EEU LA
HFEDETHEALTE &L,

LEZBILRIGICEWTH, BIRD L DI, KEHROHFERETIC, EBohll
ELT. RSV T L, KBIENRSTD L—KER. BIEARSYY L, BlEES
. BE-RHK. Rh—RHK. AVYOLTSvIREDERHMEABVTE
T AHEEAVWBIENTES,

LEBRTRIGICBWTIE., 7F 2 LEH (21) OERRCERDEES
LTWBRARERERFOMBEED., T ¥V LEDETORIC, affiDkR
FETFDIUIAEBEICHES®EZ., aflitBVWTIIABRMICZI /JEAEAT
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[0084]

[0085]

[0086]

[0087]

BZENTED, IHIC, BEBEFTIRICEWTIE, BoME s L TREM
EERWBZEILLY, ERRUVERDHEE L TVWEIAFRRRTFDOILAE
BEHIS, aIDAFRKRRFOUGEBEEZFHTSEHTES, HIAKE

RERFEZREXESHE LTFPI/EEZEBATZIENTES, AKIC. &
RIRVCERDIEE L TWEARAFRRRFISHRTHZHZEIC. aiDRER
FHERUXIESHEELTTI/EABATEHIENTED, KRICLDET
ICERT2AFMESE LTE, RAMOEDOLBZICAFHEETH B,

—fi=X (21) R (22) IZBVWT, ERZRVEAIZ. ThEh. A&
O—fgxX (1) AL THSB,

T, ERRUVERYNE, TNENMEILIC, KREF. NOFVETF. KB
B BRAZALTVWTHIWVWEDLRE, BREZELTVWTHLWERR
H BHREZBLTVWTHSLVERAE, FLRBREZELTVTELL
BREAEETT,

Fro. BERE, KEBE, EOR%™ 7I/E, BREAZBLTVWTHLWE
g, BREEZBELTVWTHSLVWEEKRE, BREZBL TV TELWE
BRAE, FLAEEBEREAELTCVTHELVERBREARL. ERE. B
EE2BLTUWTHLWEHEREE BREAZBL TV THLWESKE, B
HEE2ALTWTHSLWEBRRE, FAREBEREZAL TV THLVWERER
E&RT,

ERs, HERs, RUERNE LB RILCERE (BBIhEE. BRIAE. kU
BREXNEOBHRE) & LTI, BoxRIGHPETTRERICHRINT, %
hENRIIC, B PILFILE (BIZE, KEBEES1~1 00EEF
EORBIROTILEILE) | 75 LE (F2IE, kFBEF1~100E
HELBIORBEROTILTI=ZLVE) ( FLFZIE BIZE, RREAH 1 ~
10ODEHEFALEORBROTILFZIE) . ZLIFVE BI2E. KE
A1 ~1 00EHEFALIETORBEROTILIFVE) | KBE, N"OF VR
F. ZbOE FA-LUE PTF/E TLFILERDORREEN,T1~10



WO 2018/199146 27 PCT/JP2018/016766

ODEHFZREORBROTIVFIVETHZ 7 ZIILTILFILE, KRB
~1 0ODEHFLIEOBBEROTILFILANATNE, 7ILOAFIEBHD
REEN ~1 ODERFLRIRBEROTVINIAFSETHBZ T ZILT IV
AF D HIRZIVE, PILFLEBDORREN 1 ~1 00EHEFIT DR
HIROTIVFILETHDIZ T ZILTILFLAINATNE, BBREEZFLTL
THLIWTIVE BEREABELTVWTHLIWT I RE, EREEZBELTW
THELWIT7UVZ)E, E—COOR' (RUSRIEZICAEL) . BHBEAEZBLT
WTHELWTY—ILE, BHREZELTVWTEHELIVWERRELEIFEF SN
%5, (CZT. BREZBLTVWTHLWTIVE BHREZALTVWTE
VW7 FE BREZBELTVWTHEIWITYZLE BREEZBLTL
THELVWTYU—ILE BREZELTVWTHIVWERREILS T 2EREIZ
. BIEEERS RRUVEROERICEUTHS, 7V—ILEELTE, 7=
IWEEFZFOLNE, BRREE LTI, 1Y RULE 1V YILESE
BEFONS, ) £/, ERS ERS, RUERIIH T ZEHIEE. FEEKE
. BRAE, FLREREAEN,. BRELET SI56. BREOHELT
EFICHIR I AW, FhEhmaic, flziE. 1~10, 1~5, 1~
3. 1~2, 12EFON3, . BRELZENET DI5E. BIRER.
1RETH--THELWL., 2BBULETH>TEHELL, BH. BHKREERV
FEEHEEIF. ThTh, ATORFEZEATVWTE LW, T, BIEE.
FEERARE. RUBERERAER., ThTh, BNTH->THLWV L. FEMT
Ho>THLW,

[0088] ERSKRUERSELTIF. FNEFNMEILIC, KRRTF. NATVRF, Kig
E BREZBLTVWTELIVRERN 1 ~2 0 DiEEEKE. BiEEEL
TWTHLVWRFEEN 4 ~2 00FEERE, BHRELZBLTVWTHLI VKRR
BN3~2000BEAE,. FLREREZBLTVWTHLVRKRBN2~2
ONERBRAETHD I EMFE L. KREF. NATVET. KBE.
BHMEEZALTVWTELIWVWRERN 1~ 1 0Dk, BEEEELTW
THELIVWRRED 4~ 1 0DFERE, BREEZEL TVWTH VKRR
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[0089]

[0090]

[0091]

3~10DERAE, FLREBEREZAELTVWTHLIVWKRERL2~100
BRERETHLENEYFELWL, ERRUVEROEEKHIE LTI, %
NENMILIC, KREF. KEBE, —rOE, FA-ILE 27/& 7z
ZIE; JyvRRF. BERF. RREF. IVRRETFLEONOTVRTF
s AFIVE, ITFIE. FOBLVE, 41V 7OCLE, TFILEREDRR
BT ~1007IVFIVEHTLEIIRBROE; TFLVE TOELY
B JFLVEASORERN,1~1 00EHFLRZORBEROTILT =)L
H; 7AW FLELEOREZEN 1~ 1 0 DEHEF - IEDEBERDO 7 ILF
ZIE A RFVE IhFVE TORFVE ThFUVE sec—7
NEVE tert—TrFVELREORFEN1~1 00EHFLIEHK
HIROTFINAFEBRENETOLND,

ER7&E LT, KEEE, EOR™ 7I/E BEREZBELTVWTBHLWVEK
RENT ~200DEMEE. BREZBELTVWTHLVRREN4~200
EERE. BREZBLTVWTHLIVWRFEN 3 ~2 00BEEAE. i
BHREEZALTVWTHLIVWRERD 2~2 00ERBRETHD T &HFE
L<. KEE, BEOR™ 7I/HE BHEZALTVWTHEIVRERNST ~
1 O DEERhEE., BREABLTVWTHLVRERDN 4 ~1 0 DFEEKRE.
BHREEZBLTVWTHLIVWRERD I~ 1 ODEEERE,. FLIEREELE
LTWTHEEWRERBN2~1 0DERBERNETHD I ENLYFELL,

BEOR™DR™& LTIE, XFIE, TFILE TOELE 1vTOEL
B JFLNEREOREEN 1 ~1 O0EHEELIEDEROTILFILE,
JIZIERENEFSND,

ER'OEMGEFIE LTI, ThERMIIC, KBE, 7I/E JzZIE
s 7vRET. BREF. RRETF. IVRETLQEDNATVET ; AF
IWE, TFIE, FOELE, 41V 7OELE TFLELREDRREH 1
~10DEHEIETORBEROTILFILE; TFLVE, FOELVE, 7
FLUVEREDRFEN 1 ~1 OBHFLRIREROTILS=ZIVE; 70
NILFNEREDRFEN T ~1 ODEHEFLIEDHROTILFZILE
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[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

XRFVE IrFVE TORFVE TJhFVE sec—ThFVE
ctert—ThREFVELQEDKRREN T ~1 ODEHFLITORFIKD T
WIFVE, JzZVERENZESFLNS,

TI/ieEY (22) OBEEICSEVWT, BMEOFERES LT, I
BRI NAWS, 7F L8 (21) 2100wt %ELEFEAIC, 3
Owt%UTTHZZENMFFELL, 0. Twt%~10wt%EEETHD
ENLYTFFE LW,

T, RISRPOFFT LAY (21) ORBEE L TR, BHICHRIN
BRWA, RIBSIREZFHIERISIE. 24KB%~7 0FBERET D &N
FE LW,

T, 72/t (22) OEEICHITAIRNEEE L TE. FICHIR
TNV, RIBWEREZSOLZHEAND, OC~150CRETHDIEN
FELW, Tk, RIBFEE LTE. FICHERI QWA HIXIE1 09
~6 OREREL’ET LN D,

AFEBOT I RMEEMOREREIX. BET. BETF. METFTOWTIT
EIDENTESZD,. RIGEBEICITOERMNSIF. BETTITAELL
i)

UTICREA RGBS %R L CARRZFMICERAT 5, B LARRIZ
REGFICIREINZ HEDTIFRV, BB, UFTOREFICEVWT., ThTh
ccatidfhE r. t. IER (W23C) 2BKT S, . FICEY
DEWRY., INEIF, RTHVERBPEZEEE LEGCHMTE kidE. T
SAFLNTVSVERLIE, EVOORILVLEREEREE LI2'H NMROE
CEREF 7O N ERVWTEBT A EICKYKROLETHD, T &
BYIOEEIR. '"H NMRAIWERGEAEI O NS LEEDNE (LC
—MS) IZ&YITo 7%,
<G : AFVLCEMETSZUAFILIZATILEDT I RERIG (
AR DIRET) >
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TEREXICRT LDIC. BRAXAFTHTT. M LTORITICRTEEL
ViR (2. 5mL) OFETF. ¥V 4
(0. 5mmo |) &, 7X/{tEMELTOL-TSZUAFIL

&% (10mo 1 %) RO hILT

i9=t?

IZXF) (L—Ala—0Me) 3. O¥EL4%,

1

100CTFIC24B5/RK

INEET, FRERX6 aTRINDT I REEY (PRTF REIERE) 24K
L7zo INFKERTIZTRY,

[0098] [1t14]

L-Ala-OMe (3.0eq)

cat (10mol%)

toluene, 100°C, 24h

HOL

N
H
)L",N

0
\f/u\OMe

6a

o]
[0099] [3k1]
yield of 6a .
Entry | catalyst Oxime(%)
(%)
1 Ta(OEt)s 90 8
2 Ta(0Bu)s 69 -
3 CoCl, 48 35
4 CoBr, 37 34
5 Nb(OEt)s 71 8
6 NbCls 24 45
7 Cu(OAc), 55 6
8 AgOAC 22 54

HO,

)l\n,onne

i 0
- 1

[0100] <FEEHI2 : FF L LEEMET SVt —TFILIRATIVIEBIEE DT X
Mokt (AEOWRE) >
TRAICRTREICT, ZBRAXFTHEIT. MESLTDTa (OEt) s
(2mo 1 %) & BEELTORMNYIZFILTIY (Et:N) 1HEBOHEE

T, FEEROFF 2 LlbEY 1

(1.

ObYE) & 7I/bEMELTO

L=73=t-TFINITATIEMRE (H-L-Ala-0Ot—-—Bu-H
Ommo | &%, 50CTIK24BEARBIET. TRERE6bT

Cl)

1.
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RINBTINEEY (ORTF FEIERE) 26HM L, NEER2ICRT

(o)

[0101] [{£15]

HO. o ! HO.

[0102] [5%2]

i) Et;N 1eq, r.t., 1h Ny ; N
H-L-Ala-Ot-Bu-HClI 1.0 oa) - )I\H/N\:)LOt-Bu )HrOMe
cat (2mol%), 50°C, 24h o ¢ ] o
6b : 1
Entry catalyst yield of 6b

(%)
1 Ta(OEt)s 95
2 Ta(OMe)s 98
3 Ta(OBu)s 93
4 Ta(NMe;)s 81
5 Ta(acac)(OEt), 55
6 TaCls 28
7 TaBrs 77
8 VO(OEt)s 37
9 Cu(OEt), 57
10 Hf(OEt), 62
11 W(OEt)s 39
12 Pd(OAc), 85
13 Fe(OTf)3 35
14 Nb(OEt)s >99

[0103] <FEREHI3 : AF S LIEEWMETIZINTSZUAFILIRAFILOT I R

Rt (REOWKE) >
TRNCRTLIIC, BRARFTEKT. MEE LTORIICTITEREL
& (10mo 1 %) RUKMNILIVEE (2. 5mlL) OFET. T*> 4L
&M 1 (0. S5mmo l) & I/ kEPELTOL-TzZTS5Z
UAFIIZAFIL (L—Phe—0Me) 3. OHEE%A, 1T00TCTIC2
ARFRIRIGIE T, TEER6 c TEHRINSD 7 I NMeEW (PRTF NaisRAk
) EEM LT, WEEZRIICRT,
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[0104] [1E16]

HO\N o : HO_
cat (10mol%) H ; N
L-Phe-OMe (3.0eq) ’ ot N\/”\ ! OMe
toluene, 100°C, 24h Y OMe
° \% 5 0
6¢c ! 1
[0105] [3%3]
yield of 6¢ . vield of 6¢ .
ntry catalyst Xxime (% Entry catalyst xime (%
E I 0 (%) I Q (%)

(%) (%)
1 Mg(OQEt); 9 20 25 Fe(OAc)2 77
2 Mg(OTf)2 8 89 26 Cu(OAc); 89
3 AlCl 33 22 27 Cu(acac); 21 75
4 Ca(0Th; 14 46 28° Cus 12 82
5 Sc(OTh)3 17 17 29 Ta(OMe)s 63 <1
6 Fe(OTH3 68 7 25 | Ta{acac){OEt)s 41 22
7 CuOAC 29 43 26 Ta(OEt)s 81 6
8 Cuo 14 60 27° Ta(OEt)s >99 <1
9 Pd(OAC)2 68 <1 28° Ta(OEt)s >99 <1
10 In(OThH3 14 79 29 Ta(OBu)s 88 12
11 La(OTR3 19 27 30 TaCls 36 50
12 CeCl; 7 81 31 BF3 SMe; 8 53
13 Gd(OThs3 10 16 32 TiChL(0i-Pr); 13 18
14 Sm(0Th)3 12 31 33 Fe(OTf)a 17 13
15 Ho(OTf)3 16 33 34 Zr(OEt)s 5 57
16 Er(QTf)z 22 51 35 Pd(OCOCF3), 14 15
17 Tm(OT)3 13 28 36 Sn(0Ac)2 3 89
18 Pb(0AC)4 34 21 37 SbCls 6 87
19 Bi(OTf)s 10 37 38 Sm(0i-Pr)3 16 23

[0106] <Lb&BI1 : AF P LEEMNMEL T ZIVTSZVAFIIZATIVEDT
I Mok (BRE#EZRL) >
EREHICHEVT, MEEBVWRAN > &AL, EHEF S EEBFICL
T FTFRIVLIEEPEL —TIZNTISZUAFIVIZATILEDT X FMER
NTofE A, 7 REEWONEIZT %RFBETH -7

[0107] H=3ICHWVT, FRalk2>2WT, RIGBEHEOMLIV%A22. OmLEA
L7z FERbIZODWTIE., RISBEDOMILI V%A1, S5mLERAL L,

[0108] <ZEMEFI4 : AF P LLEMEL -T2Vt —TFIIRFTIIBERIEE D
RA7A9—TRWET I MeRIE>
TRERCTRT LI, BRARFHKT. R4 ICEHOREEHY (add
itional conditions) ICBVWT, fiEELTONDb (O
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[0109]

[0110]

Et)s; (2. Omo 1 %) . BEELTOMNIIFILTIY (EtsN) 13
EOBEET. #F 2 LlbEW1 & T2/ EWELTOL-TFS =Vt —
TFILITATINIEEE (H-L—Ala—0t—Bu-HCI) 1, Omm
ol&%, 50CTIKYM 7V z—7F (MW) ICRIHIET,. TEER6
b TRINDT7 I NLEW (URTF REIBRAE) 2EM LTz, IREERAIC

=Y,
[{617]
HO. ! HO
i) EtzN 1eq, r.t,, 1h N 4 9 ; N
H-L-Ala-Ot-Bu-HCI » N\/u\ i onte
4.0mmol ii) 1(1.05 eq), < otBu |
(1.0mmol) cat (2mol%), 50°C, MW o ¢ . I
6b ! 1
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[#4]
- . yield of 6b
Entry additional conditions

(%)
1 reaction time 6h 47
20 reaction time 6h 34

solvent: n-Pentane(0.25mL),

3 88

reaction time 6h

4 solvent: n-Pentane(0.50mL), 96
reaction time 6h

solvent: n-Pentane(0.50mL),

> L 90
reaction time 3h

6 reaction time 12h 96

. solvent: Petroleum ether(0.50mL), o1

reaction time 3h

8 solvent: 1~-MeTHF(0.50mL), 29
reaction time 3h

o solvent: i-Prn0(0.50mL), 85
reaction time 3h

solvent: Et;0(0.50mL),
10 ] ) 86
reaction time 3h

solvent: CPME (0.50mL),
11 i ) 67
reaction time 3h

solvent: AcOEt(0.50mL),
12 L 68
reaction time 3h

solvent: Toluene(0.50mL),
13 . 72
reaction time 3h

[0111] T4IKHWVWT, FRall>oWwTik, H—-L—-Ala—-0t—Bu:-HC
O, bmmo | BWik, F/., CPMEW, Y70ORVFIAFILI—F
W ERBIXKY 2,
[0112] <ZEMEFIS : AF P LEEMEL -T2Vt —TFIIRFTIIBERIEE D
7 I Mok GREO®RE) >
TRICTTLIIC. BERAXFTHEIT. MEELTOTa (OEt) ;5 (
2mo | %)
ECEBEELTOYay7OELTIY (i —Pry,NH) 1HEDEET.
FFRILEEMT (1, 058E8) & L-T75=Zvt—TFIITRATIE
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[0113]

[0114]

[0115]

[0116]

[0117]

B%E (H-L—-Ala—-Ot—Bu-HCIl) 1. Ommo |l &%, 50C
TIK24BEARBIET. FTRRE6bTRINDZT7I KMeamaam L,

[1£18]
HO_ i HO.
i) i-Pr,NH 1eq, r.t., 1h N 4 : N
H-L-Ala-Ot-Bu-HCI >~ N\)L E OMe

ii) 1(1.05 eq) , Y Ot-Bu

Ta(OEt);(2mol%)}, 50°C, 24h o : ; 0

6b : 1
71% Yield

<EREHG : AFTLEEHNEL-TSZUt —TFIIRATIEREED
7 X Mok (BEEO®RE) >
TRACTTELEDIC, BRARXFTEHIT. ME REICEHOE) &LT
ONb (OEt) 5 BEELTOMNIIFILFTIY (Et;N) 1HEDEFE
T FFRVLEEMI bE, P/ EMELTOL-TZ =Vt —TFI
I2FIIIERE (H-L—Ala—0t—Bu-HCI) 1, Ommo | &
“, BOCTIK24BERMBIETT. TR 6 b TERINDT7I NMeEWM%E
B LT, NEERSICRT,

[1619]
HO. i HO
HL-AlsOtBuHe —ntedrt.h i H\)OL E I o\///
it ii) 1b (1.05 eq), cat, )j\[( Y otBu ! )kﬂ/
50°C, 24h o i : 5
6b : 1b
[3R5]
Yield of 6b
Entry Cat.
(%)
Nb(OEt)s (2mol%) 75
Nb(OEt)s (1mol%) 69
<EHEHT  AFTLEEMETI VBt -TFILIIRTIVIERIEEDT I

bt (EEDWRET1) >
TERBRNICTRTLOIC, BRAAFEHT T, S LTONDb (OE t
) s (2mo 1 %) & BEELTOMN)IZFILFTIY (Et;N) 1HUEDE
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AT, TEERXOBEAFLLEEY (FNEh1. 05HE8) &, TERD
BET7I/Bt—TFILIIRATIINERET. Ommo | &%, 50CTIC2
ARBBRIGIE T, &7 I Med2 (URTF RaifkiF) 28R L7~
ERULEETIRNEEY (2b) ~ (2sc¢c) WFEBIKTRIBY THD, &
H. FRAFICBEVWT, BERE LTRABWAF Y LEEWOERIRTT X
EEMOERE, ThETh, R ULAET7IREEYW (2b) ~ (2s¢)
DOERZBRUCERIUIHIGELTWD, IREEFERLEEZT I NMeEMERITRT

(o)

[0118] [1b20]

[0119]

HO i HO
. N (o) : “N
i) EtzN 1eq, r.t,, 1h H :
> 2 N\)L ; 2 OMe
i) 1, 3 or 4 (1.05 eq), R Y OtBu : R
Nb(OEt)5(2mol%), 50°C, 24h 0 R! : 0
2 R2= Me (1)
R%=j-Bu (3)
R%=Bn (4)
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[1621]
/[Hf N\E/U\Ot-Bu /KH’N\E)I\Ot-Bu /“ﬁ(N Ot-Bu
O /-\ O Y O "1,/

97% yield (2b) 99% yield (2c) 47% yield (2d)?

>09% yield (2e) R3 = H: 43% yield (2f)>¢ R3 = H: 74% yield (2h)?
R3 = t-Bu: 90% yield (2g) R® = t-Bu: 90% yield (2i)
HO. -
N,,, N
)H( Ot-Bu )\,( \/”\Ot Bu )ijN\E/U\Ot-Bu
o)
R3 = H: 67% yield (2j)>¢ 98% yield (21) 96% yield (2m)%e
R® = +Bu: 98% yield (2k)"
~ ~ Ot“B
HO N o HO N u

0
H H
HO\ g
)HfN\:)J\Ot-Bu )SrN\:/U\Ot-Bu O
° ° )ﬂr
\;\ “ NH

0~ Ot-Bu
>99% yield (2n) 94% yield (20)f 92% yield, 63:379 (2p)°
HO\N .y o HO
-Bu)HrN\E)LOt-Bu BnJﬁ(N\)J\Ot-Bu )]ﬁfN\)J\ Jj-( Ot-Bu
95(")A> yiel_d (2q)° 87% yield (2r)° 95% yield (2s)%

HOL

HO\N H 0 N H 0
/lkn’ N\)J\Ot-Bu )Hr N\;)kOt-Bu )Hf Ne. Ot-Bu
o) O <__NH,
Y )
79% vyield (2sa) 83% vield (2sb) 89% yield (2sc)° Tr

[0120] EERBORT7IRESY (2b) ~ (2sc) OXITEWT, FIRIZRD
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[0121]

[0122]

[0123]

EBYTHD, all2PVWTIFEB8O0CTRIGZEITo/z, £/, bIZTDWTIE,
INKIE'H NMROHFTRAE L. clc2WTidk, A4 mo | %ERL
Too dICDWTIE, BEEZFEIETIC. 7I/LEMELTTFI /B H
—Tyr—0t—BuZzRAW 7I/BOEBEZAWLN>E, ellDWV
T, 70CTRIEIT27z. FICDOWTIL, %A 3mo | %FEA L7,
gIc DWW Tk, CEEMEDEISIE'H NMROAHTAELEZ, hic2WT
&, fEASmo | %ER L.
<EHFI8 : AFVLLEMETI /Bt —TFILIZATIIEREEDT I
Mok (BEOWRE2) >

TERBRICTT LI, BRARFEIT. MiEE LTONDb (OE t
)s (2mo 1 %) & BEELTORNYIFILTIY (Et;N) 1HEDHE
AT, TEERXOBEAFLLEEY (FNEh1. 05HE8) &, TERD
BET7I/Bt—TFILIIRATIINERET. Ommo | &%, 50CTIC2
ARBBRIGIE T, &7 I Med2 (URTF RaifkiF) 28R L7~
BRLEZET7TIRESEY (2t) ~ (2y) BTFRICRIBYTHS, B8
 FRAFICEVWT, REE LTAW A F Y LAMEEMOERRUT I /(b
BYMOERIE., EThEh, ERLERTINEY (2t) ~ (2y) OF
RIZRUVERUIFIGELTWD, INRIFERLAEET I RMEEMERIIRT,
[1b22]

HO\N : HO\N

Her Q) i) EtsN 1eq, r.t., 1h ol :
HaN Fow- N\)L i OMe
T OtBu ) 1,13418 (1.05 eq), Rzﬂ\n/ Y OtBu . RZJH]/
R Nb(OEt)s(2mol%), 50°C, 24h 0 R : 0
2 R? = Me (1)
RZ= n-Pr (13)
R?=Ph (14)
R?=t-Bu (15)
R? = MeOOC-(CHz);- (16)
R? = t-BuOOC-(CH2),- (17)
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[1623]

HOw - HOS - HOL | -
n-Pr)HfN\E)J\Ot-Bu Ph)HrN\:)J\Ot-Bu t-Bu/U\n’N\E)J\Ot-Bu
o) = o) = e} E
96% yield (2t) 82% yield (2u) 95% yield (2v)

HO. ~
N N /krN{kmm

0 9]
H H
oA A, oA, o )
o = =

0 o 0

63% yield (2w) 93% yield (2x)? >99% yield (2y)

[0124] FFRalCEALTIE. MiEA5mo | %. RINERE%A 4 8. RIVEE%
80C& L7,

[0125] <EEHIO : A F L LMEEMETI /Bt —TFILIIRATIVIERIEE DT X
Mok (BEEOWRE3) >

TERBRICTT LI, BRARFEIT. MiEE LTONDb (OE t

)s (Bmo | %) &, BEELTOMNIIFILTIY (Et;;N) 1HEDE
AT, TEERXOBEAFLLEEY (FNEh1. 05HE8) &, TERD
BRETFI/Bt —TFIIZATIIEHEET. Ommo |l &%, 50CTFIC2
ABRBRIGIET, EE7INMEW21 (URTF RRIERE) 26K L1
o BB, THRAFRICBEWVWT. EBRE LTARAWET XY LELEMOERYE, &
BRLET7I REAMOERYIHIGEL TWD, INRIFEK LAEET I RMEEY
ERIIRT,

[0126]
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[{b24]
HO i HO
o) " : -
"HCI i) EtaN 1eq, r.t., 1h o H 9 : N
HzN Ot-B ’ o n N\)k H 4 OMe
-BU i) 19 (1.05 eq), R y” OtBu i R
= Nb(OEt)5(5mol%), 24h o ¢ : o}
21 ) R*= Me (E) (19)
7% vield, E:Z = 76:24 (50°C)
11% yield, E:Z = 76:24 (80°C)
HO i HO
0 " : -
HCI i} Et;N 1eq, r.t., 1h N H a2 : i
HoN - N P OMe
; ObBu )20 (1.05eq, 20:19=>85:15) R Y OtBu . R
= Nb(OEt)5(5mol%), 24h o * : 0
21 ' R?*= Me (2) (20)

90% yield, E:Z = 76:24 (50°C)

[0127] <ZEHWEHI1 0 : AF P LLEVMETI VBt —TFILIATIIERIEEDT
I Mkt (BEOKRE4) >
TERBRICTT LI, BRARFEIT. MiEE LTONDb (OE t
)5 (Emo 1 %) & BEELTORMIIFILTIY (Et;N) 1HEDE
AT, TEEXoB@AF2LbEW (1. 05H8) &, TEXDOFIVEE
t —TFIIZAFIINIERIET. Ommo | &%, 5 0CTIC2 4RRIRIGS
BT, PIREEW23 (URTFNFEIERE) 28K Lk, AH. TiERF
IKEWT, ERELTRAW A F Y LMEEMOERYE. EXLET I NMeE
MOERUIHIEL TWD, INKRIFERLEZRET I MeEMERIIRT,

[0128] [1525]

HO ! HO
) N : N
-HCI i) EtzN 1eq, r.t, 1h N H ? H N
HzN . " N\)-I\ : " OMe
[ OtBu  jj)22(1.05eq), R { OtBu : R
g Nb(OEt)s(5mol%), 50°C, 24h o * : o
23 ! R4 = BuQOC- (22)
60% yield

[0129] <ZFEMEHI1 1 : FF > LbEYW (VRTFRFERE) MoT7I/tEH (¥
RTFR) OENR GIEFERMNKRIERBORE) >

TERERBNICTTREICT, MiEE LTOPd (OH) ./ C. KFEHR (

Tatm) FEKT. HFEARPTCTRRAOTF L LMEEM2DF F2 LE
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IKDWT, IFERWKRIERIBZTRRWN. PI/{EW52EklLE. &
BLE&dT7I /e (5a) ~ (5r) ITFRICRTBY THS, Adb.
TRAFICEVWT, BERE LTRWEAF Y LAEWMOER I, EHRLER
7I/1EM (5a) ~ (5 r) OERIUIHMLTWS, INEFERK LR
TI/MeEMEHRITTY,

[0130] [1526]

I'IO‘N 0 NH, 0
J]\n/n\)j\ Pd(OH),/C (10-20 wiw%), H, J*ﬁ(“\/u\
2 > 2 ;
R T OtBu  AcOH,rt, 1236 h R Y OtBu
O R! 0 R
2 5
[0131] [{k27]
HoN 0 HoN 0 H,N 0
- H - H - H
/\[rN\i)\Ot-Bu /\H/N\;)J\Ot—Bu N N\;)I\Ot-Bu
o = o A~ 2

>99% vield, >99:1 dr
(5a, L-Ala-L-Ala)

HsN
2Ny 0

/\[( N;HLOt—Bu

(0] e, A~

98% yield, >99:1 dr
(5d, L-Ala-L-lle)?
Hzl;l g 0

N - Ot-Bu

O \_-SMe

40% yield, 94:6.dr
(59, L-Ala-L-Met)

HN 0

- N
B Y \E/U\Ot—Bu
O =

98% yield, 88:12 dr
(5}, L-Leu-L-Ala)

N

>99% yield, >99:1 dr
(6b, L-Ala-L-Val)

HoN 0

>99% vield, 92:8 dr
(5e, L-Ala-L-Phe)?

H;N
2? H O
Y Ot-Bu
@] '\H/Ot-Bu
0]

79% yield, 87:13 dr
(5h, L-Ala-L-Asp)

H5N
2? H 0
: Ot-Bu

Bn/\c[)]/ \)J\

99% vyield, 63:37 dr
(5k, L-Phe-L-Ala)

0] '\(
>99% vyield, >99:1 dr
(5¢, L-Ala-L-Leu)?

Hzg H 0
/\[f ;HLOt—Bu
O ~orBy

>99% yield, 91:9 dr
(5f, L-Ala-L-Thr)?
Ot-Bu
o=,

/T\er

o]
>99% yield, 85:15 dr
(5i, L-Ala-L-Pro)?

SRR 1
~ N Ot-Bu
/\n/ é ” I

0
98% yield, 77:23 dr
(51, L-Ala-L-Ala-L-Ala)
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NH |, O
NHp O

/ﬁrN\i)J\Ot-Bu NH O _
> n Pr/\[rN\:/U\Ot-Bu Ph/ﬁ]’N\E)J\Ot-Bu
: I

0 i
9 § e
90% yield, >99:1 dr°®

>09% yield, >99:1 dr¢ >99% yield, >99:1 dr
74:26 dr (5n, L-Nva-L-Ala) 65:35 dr
(5m, L-Ala-L-Phg) (50, L-Phg-L-Ala)

NH, , O NH, O
t-BuOMH\:)J\ ot /\/\[fN\E/U\Ot-Bu

0] O = 0
99% yield, 63:37 dr 83% yield, >99:1 dr®
(5p, L-Glu-L-Ala) 90:10dr
(59)

NH, H 9
t-BUOM N \E)I\Ot-Bu
0] O =

89% yield, >99:1 dr°
(51, D-y-Glu-L-Ala)

FRalicBLT, LEOET7I /e (5a) ~ (65 r) ODYTARFTL

[0132]
FHlE, '"H NMRHICLYRIE L, FRbICEAL TR, BohkIR

TFREBESIE S L TEB LA, FWRcICEALTIE, YUAhHsILvavw vy
STAIICEYBREAT U, FRAICBLTIE. PITFILI—FITERE
mEOW UL, FRelCBALTIK. BA#4N—-HC | /CPME : Bffig=

1 :9(\:_L/7-Co
[0133] <FEHl1 2 : e RAFVTFIVILEMEL—TSZUXAFILIZATILED

72 MRS (BREOWRE) >
TRERNICTT LIS, ROICEBHOME (10mo | %) OHFEET. Tid

RO ROFTT7IVIEE®HWT7 (0. 25mmol, er=98. 5:1
5) & PI/IEEMELTOL-TSZUXAFILITAFTILE (0. 37

Smmo l, 1., B5¥E) &%, MNIIVEE (1TmL) 5, TOO0CT1

CRIFEIRISIH T, FRAITRINSDT I FMeEY (URTF NEIERE)
EEM LT, INEEROGICRT,

[0134]
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[1£28]

?H (o} ?H 0
N\/U\ cat (10mol%) \)j\
Bn/ ; OMe + H2N J\H,OMe - Bn/ N . H OMe

toluene, 100°C, 16h
(0] = (o)
98.5:15e.r. (1.5eq.)
7 8 9

[0135] [3%6]

Entry Cat. Welz:i /o(;f 9 dr
1 3,4,5-F3CsH,B(0OH), 56 >97:3
2 3,5«(CF3),CsH3B(OH), 69 99:1
3 4-CF3CgH4B(OH), 57 99:1
4 3-NO,CgH,B(OH), 59 99:1
5 4-NO,CgH,B(OH), 57 99:1
6 2-IC¢H4B(OH), 47 99:1
7 PhB(OH), 19 98:2

[0136] R6ICHWVWT., XTI, Ent ry 6 UL, BEBINETHS, Entr
y6id., '"H NMROWTRAELE, PFPRFLALIE. #35IHPLCYH
FICEYRAEINAETH D, £ Ent ry 1IZDWTIE, ERAOFY
FIVEEWDe rid95 : 5THB,

[0137] <tt&fI2 : E ROF T IVEPNEL-TFSZVAFIIZATIVEDT
I Mok (BRE#EZRL) >

EREHOICEVWT, MIEARVWRA >/ &AL, EHERF O EEBFICL
T EROFITIVEEMEL-TIZUAFIIRATILEDT I REX
NTofE A, 7 REEWONEIZT %RFBETH -7

[0138] <ZEMEHI13 : E ROFITFIVENEL-TFS=Z0t —TFIIRATI

EDT I NMERIG (AR DMRET) >

TRACRTLDIC, s LToysoO07z )R> (PhBC I,
) (10mo | %) OFET. FRROE ROF>T7IvibaY (0. 25
mmol, er=95:5) &, PI/{EWELTL—TFS=ZVt—TF

i

i
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[0139]

[0140]

[0141]

[0142]

IWIRFI (3. OHE) &%, MLIVHEE (1mL) A, TO00CT1
SEEIRMHIT T, FRATERINDET7IREEWT1 1 a (DRTF RFIER
w) #6KL71z, A, TRAOEROFOTIVEEWMTI 1 alldWT,
BnigRVIIIELZEKT 2,

[1629]
oH O OH ©
PhBC 0 l
,N\)l\ . Ot-Bu '2 (10mol’%) g N\)J\ Ot-Bu
Bn ; OMe H,N Bn” v N
H toluene, 100°C, 18h H H
0 = o
95:5 e.r. (3.0eq.) 11a
7 10a 49% Yield

<ZFEmH14:erOFTPIVEVEEBETI/Bt-TFILIZTI
EDT I RERB (72 /{eE5YM0%E) >
TREIAICRTLOIC, fEELTD3, 4, 5—KYT7LFATzZILKR
OvEE (12mo | %) OFET. FeEEloke ROF>7IvEEM7 (0
25mmol, er=95:5) &, FI/ItEWELTORETILIEE
Dt—7FIITRAFIN10a, 10b, 10c ((0. 75mmo |, 3
B) &%, MLIZVEE (1mL) A, 100TCT1 6RARBIET. T
RRTRINZETFIREAEHTI 1a, 11b, 11c (PRFFRFERAE
) EENTNER L, B8, TEAOE FOFIT7IVEEMITEVNT,
BnigRVIIIELZEKT 2,
[1£30]

OH O R 3,4,5-F3C¢H,B(OH), OH 0 R

lll\)l\ (12mol%) rll\)'l\
Bn” ; OMe * H,N Ot-Bu >  an : H Ot-Bu

toluene, 100°C, 16h

0 £ 0
95:5e.r. (3.0 eq.)
7 10aR =Me 11a R = Me, 66% Yield
10bR =iPr 11b R = iPr, 69% Yield
10¢c R=Bn 11¢ R=Bn, 93% Yield

<EMBI15 : e FOFOTIVEY (IRTFRFEERK) ST /1
B (ORTFR) OEK (LIFBIRNKFRERISOME) >
TERERBIICTIREICT, MEELTOPd (OH) ./ C, KFEHR (
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[0143]

[0144]

[0145]

[0146]

1Tatm) FEEKT. BEARPTCTFEROE FAFTT7IVIEENWT1 1 a
DEROFITI/EE, PI/EEHRLT, 7I/6EM12a (IR
TFR) #ER L, &b, FEAOE ROFDT7IVEEMICEWT, B
NIIRVJIVEEZEKRT 5,

A
]
A
]

[1631]
(I)H 0 Pd{OH),/C (10 wiw%), 0
H, 1atm
Bn/N\_/U\N/kI(Ot-Bu A2 - HzN\:)]\N/L[(Ot'BU
i H cOH, r.t, 24 h H H
= o] = 0
95:5 d.r. >85:5d.r.
11a 12a

<ZERHI16 : FFLALEEBYWETI/VBAFILIIZAFTILOT I R (

fRiE DRET) >

TERBRICTT LI, BRARFEIT. MiEE LTONDb (OE t

) s(dmo 1 %)&. BEELTOMN)IFILTIY (Et;N) 1HEDFAR
T, FREADOFFT LE®WT (1. 064E) &, FEXOEF@BET7I /B
t —TFIIZAFIINIERIET. Ommo | &%, 5 0CTIC2 4RRIRIGS
BT, EET7IREM24 (URTF REIBREK) 28K L. aRLEE
TIREEY (24a) ~(24Db) ETEICRTEY THD, &b, T
RPICHEVT, ERELTHAWAF L LMEEYMOERNE. ThEN, £K
LEBT7IRIEEY (24a) ~ (24b) OERIIHIGLTWS, INEF
ERLERT I MMeEMERITRT,

[1632]
-HCI HO. 0 | HO
i} Et3N 1eq, r.t., 1h H i
HoN - . om
ZVAWW ii) 1 (1.05 eq), /ﬂwmyﬂbm 5 /km 8
Nb(OEt)5(4mol%), 50°C, 24h O RS | o)
242-24b ' 1
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[0147]

[0148]

[0149]

[0150]

[0151]

[1633]
HO. N
N, O HO N o, O
)\(N\_/U\OMe )HfN\:)J\OMe
0o = 0o = NHCbz
\SBn NN
96% yield (24a) 56% vield (24b)

<EWHEFIT 7 : AFVLCEMETIVBAFIVIZATIVOINS D) LiE
ERAWET X Mo RIR>

TERBRICTTLDIC. BRAXFEIT. i LTOPd (OAc
) 2(10mo | REFET. FREADAFILEEHT. Omo | &, FiERX
DFPSZUXAFIIAFIZ, Ommo | &%, 80 CTIC24EERIGS
HT, P7IRMEWZINEE 6% TERL .

[1634]
HO~ Pd(OAc), (10 mol%) HO-
HOMe + H-LAla-OMe > Jﬁ(L-AIa-OMe
Me 80 °C, 24 h Me
0O . 0
2 equiv 86%
<ZEEFI18 : XL LibEY (DRTFRFEE) hETI/{6EY (¥

RTFR) OGN (REKRIERIGO®RE) >

TRERBRICRTREICT. S LTOPd (OH) ./ C. KEHZR (
1atm) FEKT. AME (1H8) 2MA. BBBKRPTTEROA F
SLEEY2 aDA F Y LEIIDOWT, FEKRERIEETRW,. 7I /1t
A5 amam L7,

[1£35]
Pd(OH),/C (30 wt%)
Cp g e vy
2 N
Ph/J\’(N\:)]\OtBu Ph)\ﬂ’ ; OtBu
o °: EtOH, 24 h o -
2a 5a
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[X7]
Additive (1 equiv) Yield (%) dr(S,8:RS)
OH
COH
HO,C 2 61 92:8
OH

(D)-Tartaric acid

OH

COH
Hozc)\f 50 74:26

OH
(D,L)-Tartaric acid

\rCOZH

OH 37 82:18
(L)-Lactic acid
Ph._-CO;H
éH 53 94:6
(D)-Mandelic acid

[0162] <ZEfEHI1 9 :{bERRTF R (MIRTFRK-3) OEHR>

FERICRT LI, fiEELTTa (OMe) ; (10mo 1%) . Cb
zEYUXFIZATIL (4. 6 7mmo |, 1. 18g) . Nyt —T
FILIZZATIL (Tmo |, 1. 20g) 26 0CT24FEARIGIHE. IR
TFR25FEENICFE (1. 849) , D%, Pd (OH) ,/C (O

8mmol, 562mg) BET. 25%8 X4 ) —)LAEA, 1. 55HE
KZ=HRM (Tatm) §562&T, ChbzEARREL. 26%K8%~ (76
%, 786mg) , RIC. BERAXFTEI T, MEELT. Ta (OMe) ;
(10mo %) . 26 (0. 50mmo |, 130mg) . AFT LS
M (0. 525mmol, 54. Tmg) Z60CT24FEARIGIE. k
YRTF REIERE2 7 %257/ (60%, 100mg) ., £D%. Pd (OH
) ./ C (0. O6mmo |, 42, 3mg) FEF. 27 (0. 3mmo |
. 100mg) ZHEEAERTIREKERM (Tatm) L. ZDE, 4
NIBEKER FBEIFILAEKR (3. Ommo |) ZMAT, 2KEIRKRT S
ZET =T FINIRATIERFEL. BROMNIRTFR-3%21/K (8
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9%. 79. 2mg)
[0153] [1t36]

OH OH OH
om _TaOMe)s (10 mol%) N copmy _PaOHSC Hy N corn
. —_——p ~ou
ChzHN S+ HN 60°C,2ah  CbzHN PR Theon, 180 HaN e
) 0

0
{1.5 eanv)
25; quant 26; 76% yield
0
H
N a 22/! " ) o M OH

HO" .05 equiv] H d(OH)5/C, H HCI/EtOAc(4 N) H
R ——— N COzt-BU42> HN COzt Bu o > HN \/u\ N ~CO:H
Ta(OMe)s (10 moi%) THLQ Y ACOH, 3h \)L Ny 15h N 5
60°C, 241 HO" O A HC! S

27; 60% yield 28; 89% yield (2 step)
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[55KIA1]

[553K1R2]

fa R D&

SRELEMIDSLIMEOFETIC. Fa—HX (1) TRIND
PI/JIATIEEME, PR/ bEWMEERIBIET, AIEET I/
IRATIVEEMDIATIVEEZTIRMETSE7I NMeIBZRA 5.
7 I RIEEMOBEERE,

[161]

H 240‘ A i

~o ;XRGZ A M

[R (1) &,
ER'E, BHREABLTVWTHLIWEEREREE, BREAELTVWT
HLWEEKE BREZBLTCVWTELIVERRE, FLEBRE
ZELTWTHIWERRAEZTRT, ERRUVERNE. ThEh
ML, KREF. NATFVRF. KBE BHEZBELTVWTLHE
WIBRhRE., BMELZB L TWTHLVWEEERE. BREEZBELTW
THIWERRAE, FLREBEREZBELTVWTHLVWERERAEL TR
¥, L. afiORBRRFEBMUDOERRRETFEDOHEEN_ERET
HBHEITIE. BERUIEE LAV,
HEAZ, BREAELTVWTHLIVREFAR 1 ~30EHEF - IE00RE
ROTNFLVEETRT, pld. 0FLIF1THS,
ER4F. KFRRF. NOFVRETF. KEE BEEZBELTWVWTE
LWEEHRE, BREZBL TV THELIVWESKE, BREZELT
WTHELIWERRE, FARBHREZALTVWTHLIVWERERES
e L. aLORRRFEBUBRERFEDHEEN_ER/ET
HBHHFEICIE. ERUIEFHTH S, ]

RIS 7 X RMEIRRD%. B5NAT7I REAMICEW T, mikt—H%
X (1) TRINZTI/IZATIALEMICHET 2 B8MOEN-O
—HZ7I/VEKERTIRBTIREZILICmMATVNS, BKRIETIC
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[553KIR3]

[553K1R4]

[E53KIR5]

[E53KIR6]

EHOT I MEaMOEERE,

SREAYH SR IMBOFEETIC. AIR—HKX (1) TRIND
TI/)IZATIEEYE., BXREBE2TEONEZT7I /HEAEIT BT
NMea¥EaRIBIET, RIRT7 I/ IRTIVEEMOTIRTIVES
TIRETBT7IRNEIRZILICEA S, BRE2ICEHDTIR
L EMOEIEHE,

AiEe—M=® (1) TRINZEEWH. TR—HK=X (11) TRS
NoFFL LEEMTHS. BFRET~3OVWTINMIEHOT7 IR
L EMOEIEHE,

[1t2]

O
Ho /N\‘I((Aip ~OR’ (11)
o B
R2
[ (1 1) Ay &ERU ERL RUEAR., ThEh, RIEE—KRN
(1) EALCTH D, ]
AIEE—MHR (1) TRINZLEMHA. FTR—HKA (12) TRS
NBEROFTTI/EAMTHS. BERE1 ~30VTNNICTH
D7 I MMEEMDEETE,

[1£3]
} I
Ho N LA
0”p (12)
R3><:2 " ToR!

[RX (12) f, &R\ &Rz, ER3 RUERY RUEAIL %
neEN, giec—MmxX (1) E@ALCTHS, ]

RIS 7 X /bah. FR—HKR (3) TRINDZF7I/LEWT
H5, BRKE1I~5DOVWTINMIEEHDOT I NMEEWORERE,
[1t4]

R2
/
HN 3
N @)
Rb
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[553KIR7]

[53K1R8]

55 KIR9]

EERIR10]

[55KIR11]

[ERRZRUVER:NL, ThEThMIIC, KERF. BREZFLTV
THLVEEMKE, BREZBLTVWIHLVWEEKE. BRELS
LTWTHLVWERAE., FLEBREEZELTVWTHLIVWERER
BE%7d, £, RERYWE, BETHIEREREFEHICHEMILITF
FAMOBERBEZEAL TEH LWV, ZERBEICEEREZBELTWT
B, ]

HIEE7 S /1bE&WA. 7XI /BB LLIFEDE. XIF7I/BEBIR
TILELLIZZEDETH S, FBERIEOGCICEHDT I NMeEWORIES
Eo

HIEE7I/IRATINEEME100mo | %& LEESIC, Bt
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Minimum documentation searched (classification system followed by classification symbols)
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Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
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Published unexamined utility model applications of Japan 1971-2018
Registered utility model specifications of Japan 1996-2018
Published registered utility model applications of Japan 1994-2018
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CAplus (STN), CASREACT (STN), REGISTRY (STN), JSTPlus (JDreamIII), JST7580
(IJDreamIII), JSTChina (JDreamIII)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X CN 103265616 A (BAODING LONGRUI PHARMACEUTICAL 11
A TECHNOLOGY CO., LTD.) 28 August 2013, claims, 1-10

paragraphs [0026]1-[0027], examples (Family: none)

A JP 5-163224 A (MITSUI SEKIYU KAGAKU KOGYO KABUSHIKI 1-11
KAISHA) 29 June 1993, examples (Family: none)

A JP 2005-15465 A (SUMITOMO CHEMICAL CO., LTD.) 20 1-11
January 2005, paragraphs [0057], [0061] (Family:
none)
& Further documents are listed in the continuation of Box C. |:| See patent family annex.
* Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“B” earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“Q"  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed “&”  document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
03 July 2018 (03.07.2018) 24 July 2018 (24.07.2018)
Name and mailing address of the ISA/ Authorized officer
Japan Patent Office
3-4-3, Kasumigaseki, Chiyoda-ku,
Tokyo 100-8915, Japan Telephone No.
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Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

JP 2010-521453 A (SUN PHARMA ADVANCED RESEARCH
COMPANY LTD.) 24 June 2010, clams, paragraphs
[0113]-[0114] & US 2010/0145057 Al, claims,
paragraphs [0066]-[0067] & WO 2008/111096 A2 & EP
2118052 A2 & CA 2679741 A & CN 101631768 A & KR 10-
2009-0121388 A

WO 2009/060843 Al (GIFU UNIVERSITY) 14 May 2009,
entire text (Family: none)

TSUJI, Hiroaki et al., “Hydroxy-Directed Amidation
of Carboxylie Acid Esters Using a Tantalum Alkoxide
Catalyst”, J. Am. Chem. Soc., 2016, 138, 14218-
14221

MURAMATSU, Wataru et al., “Catalytic Peptide
Synthesis: Amidation of N-Hydroxyimino Esters’”, ACS
Catalysis, 19 January 2018, 8, 2181-2187
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. I:' Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. I:' Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:' Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet

L. & As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:' As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of

additional fees.

3. I:' As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:' No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:' The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:' The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

& No protest accompanied the payment of additional search fees.
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Concerning unity of invention

Invention 1: The invention in claims 1-10 is an invention pertaining to
a method for producing an amide compound, the method provided with an
amidation process of reacting an amino ester compound represented by general
formula (1) with an amino compound in the presence of a catalyst comprising a
metal compound to amidate an ester group of the amino ester compound.

Invention 2: The invention in claim 11 is an invention for producing an
amino compound represented by general formula (22) by stereoselectively
converting an oxime group of an oxime compound represented by general formula
(21) into an amino group in an acidic solvent.

As disclosed in CN 103265616 A (BAODING LONGRUI PHARMACEUTICAL
TECHNOLOGY CO., LTD.) 28 August 2013, JP 5-163224 A (MITSUI SEKIYU KAGAKU
KOGYO KABUSHIKI KAISHA) 29 June 1993, the oxime compound represented by
general formula (21), which is a common matter between inventions 1 and 2, is
not novel, and cannot be said to be a “special technical feature” under PCT
rule 13.2. In addition, it is not recognized that there exist other common
matters, between inventions 1 and 2, that can be special technical features.

Thus, claims 1-11 cannot be deemed to be a group of inventions that are
linked so as to form a single general inventive concept, and the claims
include the two inventions (groups) indicated above.

Concerning examination scope of international search report

Claims 1-10: The “metal compound” of claim 1 includes numerous
compounds. However, only specific compounds, such as a tantalum alkoxide
compound or the like, are disclosed within the meaning of PCT Article 5, and
the metal compound of claim 1 1is not sufficiently supported within the
meaning of PCT Article 6. Thus, a search was carried out for a metal compound
disclosed in and supported by the specification, in other words, the tantalum
oxide disclosed in examples. In addition, the “amino compound” of claim 1
includes numerous compounds. However, only the reaction using an amino acid
derivative in which the amino group is not protected and the carboxyl group
is esterified is disclosed within the meaning of PCT Article 5, and the amino
compound of claim 1 is not sufficiently supported within the meaning of PCT
Article 6. Thus, the search carried out mainly focused on the amino compound
disclosed in and supported by the specification, in other words, the amino
acid derivative disclosed in examples.

Claim 11: The '"reduction™ in the reaction formula represented by
[chemical formula 6] of claim 11 includes many methods. However, only a
hydrogenation reduction by hydrogen gas is disclosed within the meaning of
PCT Article 5, and the reduction of claim 11 is not sufficiently supported
within the meaning of PCT Article 6. Thus, a search was carried out for cases
where the "reduction" disclosed in and supported by the specification is a
hydrogenation reduction reaction by hydrogen gas.
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