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RADOEMH : PV IVEBRBITVEOERERE LTOREA
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[0001] AFERIF. PHITVIVFEEARBLUVCZOEENICHBRIEICEAT S, &
SHICAFRIE, ZbEMEEERT2ERMERY. BLUREDEFERT S
EEDBEREZLIEFHAEEICET 5,
BRiil

[0002] ATPRZMKIFvRIL (KyrpF v RI) &, MHEAOAHENRRE &M
BEOREMARBUT DI TWIHABEEIEREK FrRILTHY., ABCH IR
JI77IV—ICBIRRNT7AZILILTERE (SUR) EIR2EEER
ODKir6., 18LTKi r6. 2H54%, EBNEFREEEETDICE
BRISNTWD, KyrpF v R, BAOKHF v RIIVAOE, BEE, H
ZWIHIEROX VLA F RICELY, ZOFELIHEIEINDG, ChbldEeT
SURYZ7azZy MIEBERZE>THEY, SURDYTH A FICLY RIS
NERDEDHRENINTWS GEREFXXEA 1) o

[0003] CHBEEBTITIR VY VOFEFIERE LTHAIhTVWSE
DEHY, PIVIIVIEMIANAES LR —F VY UFABEREE LT
FRAINTWS, BBATYFVRFAEE - EETILY /N T —BBRAED
SBEEE L THARICBWTEERISIINTWS, XV FUIFEREAHNM

ASHEFEBRERTHY, BONBIERITIILY I VEBAFIKHICEL 54

BHREEER < EWIERBREIHREINTWS GERFFXEN2) .

[0004] ERELTOEEEETZTIIVIVEERXRIIDVWTWLWL DHDHREN
IRTWd (R 1 ~3) .
FoATHAT SRR
RFEIF TR

[0005] #5EF~cmkl : H&R2011-529057%5
REEFTER2 : 45BI2010—-522203%8
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[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

BEFER3 : H%X2009-508956%

FENFET SR

e MR - HERIEEE. 126, 311~316 (2005)
FENFEFCEA2 - HEIMEE. 124, 145~151 (2004)
RIEOHE

FALGERLELD & T 2RE

TILYINA T — R EDRMBEERB FIIEZICN LTI DR
BONDHEBEARZBLVPFHAENRILTWDEIREAT. BEOER &
ERBIENER IR EEF S L CFHBEIDKRKD LN TWDE, TBER
HICNT 2FREBEFNS LI VCFHFHEBS KD LN TWS,

—DORIEICHEV T, AKBIERNBERR L IESOBRESLIETFH
AW O DEEERYMOIREEENE T 5, IOICAKBIIREDT Y
RV VEERERWRNKEES I IIEESOBREREZE LI FHEE
DIRM=ENET S,

—DORIEICHEVT. ARBIEIERBZIBERASHEDLREEIEF
BRICAWS O DEXERMOREEBENE TS5, IOICARBIIREDT
TV VFEBEERAVERBEISERBESHEDRESEE TR
FEDORMZENET 2,

ATPRSMHK I FvRIL (KarpFrRIL) &, Kir6, 18LUK
r6. 2%55H. HERBELEOFEARE LTSN TWS,

—DOREICEWT, FRERIEEK 1o F ¥ RILOK i r6. 1 FvRIEE
RFLRBKi r6., 2F v RIVEAERORHBZENE TS, I HICAFERIG
c KarpF ¥ RILOK T r6. 1 FvRIVELRBK T r6. 2F v RILHDES
TERREBOBELLIEFHICAVWDILODOERERMORELZBENET 5,
ILICARRBR, BEDT7IT VI VFEEHRERWEK 1o F ¥ RILDOK i 1
6. TFvRILELIZKI rb6. 2F v RIUHIESTI2HEBOBERELZL
T AEDRHEEZENET 2,
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[0012]

[0013]

FAERRTBIODFR

AEPELIF, LERBEEEERT DOICHBEMBEEDET A, T4
RS VEBERICK I r6. 2F v RIVEEFESE. Ki r6. 1Fv3IE
B5EM, BRAMEEERBELIIESICE T EENR. L UMBERETER
ZRWEL. AREAZEXI L, AFEEORTRE. UTO [1] ~ [1
4] ICRRBOXRBEZITEY 5,

[1]1 = (1)
[1k1]
R! XR?
RS
R4

(1)

[P, RTBLUVRADHIBED—FRIN\AFVRFTHY., BHIIKRRF
 ERINOTFVREFTHY ;

R2i3, KZREF. X'KYBRINS TULOBBREICLYELRINATYL
THLIWT T DN RIEZIL, TUEONOFVRERFICLIYBBRINTWT
HEEW (Cr_s7IFI) RIVKRZI, FF—COYRETHY ;

Yix, O, FLENRITHY ;

Rélk, Ci_sZ7/IFI, THULEONOFVEFICLYBBRINLTWTEL
WC,_¢7aFxy, XT&YRBRINZ 1 ULOBBREICLIYBRINATL
THEEWIT o), FEEXTEYBRINS 1 UEOBREICLYEBRIN
TWTHIWEXKRGEBRATOTY —ITHY, TITC_T7IFII1
PUEDONOTFVEFICLYBBRINTVWTE LS, BLT F@EX2L YR
REIND T OOBREICLYBBRINTWTE L ;

R7I&. KFRERF. FLEC,_¢TIFILTHY ;

XiE, O, FLIENRSTHY ;

R3ld, XT&YBRINZ TULOBBREICLYBRINTVWTHLIWD
T2, FREEXTEYBRINS T ULOBHREICLYBBRINTVWTE L
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[0014]

[0015]

[0016]

[0017]

[0018]

WEXIEZ6EBBRATOTY—ILTHY ;

RoI&, KREF. FLEC,_¢TIFILTHY ;

X, ZRENMILIC, Ci_¢7ILFI, NATVETF, Ci_¢7JIIF
Y. ZbhO, BLUVVT I/ HLHRBIRIN

X2iE, Cr_e7ITAFY, Co o7 TZITFY, Ci_TILFZIAF
V. BLUT-NRTTR12ZH5BIRI N

RTMUE, KREREF. Ci_s7bFI, (Ci_¢7NIFY) AILKRZIL, &
7 2B X T L YBRINS 1 U EOBBREICLIYEBRINTWVWT
HELWWRYINAFVANRZINTHY ;

R12iE, KEEF. £EC - 7ILFILTHD]

TRINZIEEW. TOIFVFAT—, TEOVTRTLAR—, FEEE
EELTHERTDIER,

[2] R"8LTR*H. NnOFVRERFLYREIRINS, [1] ICEBEDIE
Y. TDIFVFAT—. FEOVTATLAT—, FLRERE LTHFS
2 F DR,

[3] R'BLURH, BRRFTHD. [1] iz [2] KEHOEE
Y. TDIFVFAT—. FEOVTATLAT—, FLRERE LTHFS
2 F DR,

[4] R2p, XTKYBRINZD TULOBREICLIYBBRINTWVWTE
EWIT T ZIZIVKRZIb, TREONOFVEFICIYBRINTVWTE L
W (Ci_7IbFI) RIEKRZI, E/IE—COYReTHSB, [1] ~[3
1 OWFNMIERBDILEW. TOIFVFAT— TDVTATLAT—
. FREIEERE LTEFERTDE,

[6] R3S, XTKYBRINZDTULOBREICLIYBBRINTWVWTE
SWTzZ)THB, [1] ~ [4] OVWThICEEHDEEY. TOITS
VFAXT— FEOVTFRTULAT—. TLIEBEREE L TEHEREDIE,

[6]1 XA, NHT#H%., [1] ~ [6] OVWThNIEHDILEY. %
DIFVFFIT—. TOIVTFATLAT—., FLIEERERE L TEHEERETDE
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[0019]

[7IN— ((R) — ((1S, 2R, 3S, 58S, 7R) —1, 5—-%
sOar7dIvIY—2—4)) (7)) XFI) —2, 2, 2—h~Y)
127 = i A

(R) — ((1S, 2R, 3S, 5S, 7R) —1, 5—240O74<
VEH—=2—4)) (TxZ)) AIVTIV;

N— ((R) — ((1S, 2R, 3S, 5S, 7R) —1, 5—<4n00O
THIRVEY—=2—4)) (TxZ)) AFI) PEIIF;

XFJI ((R) — ((1S, 2R, 3S, 5SS, 7R) —1, 56—
OO78d<Yd>—2—4)) (TxTZIV) AFI) A= A=} ;

1— ((R) = ((1S, 2R, 3S, 58S, 7R) —1, 5—<4n00O
THIRVI Y —2—4)) (7)) AFI) —3—-TxZIIL7T;

RyINL (2= (((R) — ((1S, 2R, 3S, 5S, 7R) —1
, 5=yonarsdR IV —2—4I)) (ZxTZI) XFIN) PXJ/) —
2—FFYVIFIN) h—/A—b;

2—73/)-N— ((R) — ((1S, 2R, 3S, 58, 7R) —1,
5—yooO7d<xvdv—2—4J) (7)) AFIN) PFEIZIK;

N— ((R) — ((1S, 2R, 3S, 58S, 7S) —1, 5—<4n0nO
THIVHY—=2—A)) (FTZI) XFI) AXIVRIEKEYTINR;

2—70F—N— ((R) — ((1S, 2R, 3S, 58, 7R) —1,
5—yooO7d<xvdv—2—4J) (7)) AFIN) PFEIZIK;

N— ((R) — ((1S, 2R, 3S, 5S, 7R) —1, 5—<4n00O
THIVHY—=2—4J)) (7)) AFI) —2— (Fank-2—4>
—1—AIFFY) PEII K

N— ((R) — ((1S, 2R, 3S, 5S, 7R) —1, 5—<4n00O
THIVEY—=2—4)) (7)) XFI) —1, 1, 1—=KYTILA
AXS VARV T IR

N— ((R) — ((1S, 2R, 3S, 5S, 7R) —1, 5—<4n00O
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[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

THITVH=2—=4)) (ZxZ)) XFII) —2—=tbARVEV R
RKRUTIR; BLT

N— ((R) — ((1S, 2R, 3S, 6S, 7R) —1, 5—v40OnO
THTVH—=2—=4)) (ZxZ)) XFII) —4—=—baARVEV R
KT IR
NORBBRINS, [1] KEHDOEEYM. ZOISFVFAFT—. EOIVTR
TLAYT— FLRBEFREE LTHEREDIE,

[8]1 [1]1 ~[7] owgFhRBEHDILEN. TOIFVFAT—.
FDYTATULAT—, FERERE LTHERETDIEEZEET 2ERENK
1,

[9] BRAMEEBILIIEEDEEXIIFHICAWSHD,. [8] IC
ECE D EZEAR.

[10] RAMERERBEIIEEED, 7Y/, T —RIRME. HMEMH
ERAEIAE. L E—/MARIERAME. RUSEMUSBRLERANGE. N—F VY UR. BR
B, HEEMERESNOBIRING, [9] ICREHOERMBERA,

[11] BRFFLISERBESHEDEEXEFHICAWS OO, [
81 ICERE D EFEMEMM.,

[12] [1]~[7] OWThHIBICEHDEEN. TOISFVFF~
— EOIVTARATLFAYT—, FLRIERE LTHELTDEEEEFETS. K
i r6. 2F v RIEEE,

[13] [1]1 ~[7] owgFhCRBEHDILE. TOITFVFAT—
EDVTARATFLAT—, FERERE LTHELZDOEEZEET . K
ré6. 1FvRIEEE,

[141 (11 1)

[1t2]
OH Nj
R3

(111)
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[RXAA. R4IFE. KREF. LENOFVETFTHY ;

R3ld, XT&YBRINZ TULOBBREICLYBRINTVWTHLIWD
T2, FREEXTEYBRINS T ULOBHREICLYBBRINTVWTE L
WEXIE6BEBATOTY—ILTHY ;

XL, ZRENMILIC, Ci_s7ILFI, NATVETF, Ci_¢7I)IF
Y. ZbhO, BLVVT/HLHFIRINDG]

TRINZIEEW. TOIFVFAIT—, TEOPTRTLAT—, £iE*T
Dig,
FEEA DR

[0027] —D2DRAIEICEWT, AFERBICKYRABEERB T ZIIEEDBEL LT
FERHICAWS O DEZRERMORENREI NS, FOAEICSVT. K
FHBPICLY KarpFrRILOK i r6. 1FvRIVEERFLIIKI r6. 2
Fv RIVHERMEHIN D,
AT oD i 88 £ Fi B

[0028] [K1IB14E. Ki r6. 2F v I OBFFEEME (Ne u r o 2 AflilR)
ICBEWT, AEBLLAWICLZCaMK | | SEHDIERERT IS I THS
o RAINTVWBRETOEREIFNR (C. Kir6, 2RIRMARICH W TEYE
WEE) ICRHLTOHLDTHD, AEDEICARINDIBREEDRRICDOWVWT
kB LT HEIBEENP<0. 01 THhdE%ERL. +HLLIE
%13 P<0. 05%RY,
[l 2iE, Kir6., 1F+RIOBEXKEMZ (Ne u r o2 AfERE)
ICBEWT, AREBILAWICLZCaMK | VEHDIERERT IS I THS
o RAINTVWBRETOEREIFNR (C. Kir6, 1RIRMARICH W TEYE
MEBEE) ICHLTOEDTH S,
[H3IE 3175 XX KRR & — : pcDNA3, 1-Kir6, 20#EA RTHTH 5.
[E4-11K4 — 112 TS5 23 RRY 4 — : pcDNA3. 1-Kir6. 20D ERFI %~ T & T
HB5
[E4-214 — 213 S5 23 RRY 4 — : pcDNA3. 1-Kir6. 20D ERFI %~ T =T
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HD5,

[4-3]84 — 315 A KRR 4 — : pcDNA3. 1-Kir6. 20 ERF A~ T
HD5,

[R4-414 — 413 S5 A3 KRS 4 — : pcDNA3. 1-Kir6. 2085 A~ T T
HD5,

[4-5]84 — 5175 AX RS 4 — : pcDNA3. 1-Kir6. 20 ERF A~ T T
HD5,

[51® 5175 AZ KRR 4 — : pcDNA3. 1-Kir6, 1DIEEARTHTH %,

[E6-116 — 1175 X3 KR4I 4 — : pcDNA3. 1-Kir6. 1DERFI A RTET
HD5,

[E6-216 — 21375 X3 KR4I & — : pcDNA3. 1-Kir6. 1DERF A RTET
HD5,

[R6-3]K6 — 3175 XX RS 4 — : pcDNA3. 1-Kir6. 10ERF A RTHT
HD5,

[E6-41 6 — 413 TFS5 A3 KR4I & — : pcDNA3. 1-Kir6. 1DERF A RTET
HD5,

[R6-5]K6 — 5175 A3 RS 4 — : pcDNA3. 1-Kir6. 10ERF A RTHT
HD5,

[K7]R 7 I3 AFKRCESMOFERBEZHRIATIHNTH D, RNNAVICRET
ZKir6.2F v RILEEEIND &, Kir6.2F v RILOMBEEICE YMBERDH
) LDBETEY, MERECBENA LR L. TORR. MEAISDAHIL
O LRAMMEEL, CaMKIIDFE ML ZRE L. CaMKIID TR TH HGLuAT (
Ser-831) (AMPAZEIAR) ASEMILT 5 &I & VW BRAMBENEMRHERD 5
NiEEZA BN, T, ARERIEEWIZHIRBIEAEICHET 2Kir6. 1F v
FIERAKRICHEL. AHFEOADZZILICLYHIERICALY D LERAT
%5, mMALEAIY D LIFCaMKIVZE jEME{L L. CREB (Ser-133) &ML & N
LTHBHEEN LT DRBEDIRERT EEAOND, AEBEEMIC
&, Kir6. 2F v RIVFEEERIC & 2RRMEEREUIR (FILYNAT—HED
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RAZEEIR) &Kir6 1F v RIVBEEERICEL 5 D DEABIR (FILYNA T
—RORELIER) OEADOEREZRFOH L VERMEENREETH D,
FAEERT 7DD RE

[0029] BT, AEBZHICEMHRICERAT 5,

[0030] AFEBROI1D>OA@EICEINE. X (1) TRINZLEM ZFOIFVF
FIX—. TOIVTFATLAT—., FLIEBERE L THEERTOELZET. 57
MR E I L IIEEDRBEE LI FHOLODERMRADIREIND,
TAabL, ARPOEEMITEROR (1) LT (1 1) TRINZLE
MeEDET D,

[0031] [1£3]

R XR? R?X
4 R R3- 4
R (1) R (I11)
[0032] ABAMZEICHWT IC_¢7ILFIL] ElF. REH1 ~6 DEHEIR. DlkiE

R BRELEHONICRROTILFILEEZETKL, HIZIE. X FI, ITF
. n=70aE), i —FAEN, n=TFI, s=TFI, i —TFI,
t —TFI. n=RUFI, 3=AFLTFI, 2=XFILTFI, 1 =X
FILTFI, 1 —IFLTAEL, n=A"FI), 4 —AFIRVFI, 3
—AFIIRYFIV, 2=AFIRVFI, 1 —AFLRYFII, 3—ITFI
TFIV, BLV2—TFNTFI. ovO7FaEl, >ovOTFib, >0
RYFI, YvanFoib, L¢P 707OELAFLBEREEN, Fl
ZIE, CLu7LhFLBLUVC s T7ILFILBREEEEND,

[0033] ABEMAZICHEWT IC,_¢7)aAFT ] &, PAFLEDE L TEHRICESR
LIERBRE ~6DT7INFILEEBTHT7NFILAFVE [-0— (Ci_ 67
WEIL) ] #EKRL, FIZAE. A MFD, ThF2 n—7OKRFD, i —
7ORFY. n—ThF, s—TrF2 i —ThEFI t—TrF,
N—RYKNFY B—AFITRFI, 2—AFITIE 1 —XAFIT
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[0034]

[0035]

[0036]

[0037]

FES. 1T —IFALTAORFY, n—AFIITFY, 4 —AFIRVINF
U B AFILRYBMFD 2 AFILRY XD 1T —AFILRV M FY
C3—IFITRFD, ARV FIAFD, oaOnFUILT XY T
oO07OBINAFNAFIAREREETN, FIAIEE. C i, 7INIFxTBLUC
3 P IAFORELEENDS, T, ARAMEICEWT IC_,7IIFY
1T, BIZIEC, 7 aAF2REEZTFENS,

REMIZICEWT [CL_c 7T oA F] &k, kFH2 ~6 DEHER
. DIEEER. BRELIEHONICRROTILFIEEETZT7ILr =LA
FOE[-0— (Co_eT7Ir=i) 1 2BKL. PILTZINERTLLE &7
FLLRT1~3, 5ICHFF LRI DOEREEET S, Co_ 7Tz
WFFIOFELTR, EZFFY, 2-TaxRzji4xo. 1-7AR
ZIFFU N —AFIIEZNAFY 3-TFZINFFY, 2-TFZ)
TFRY, BLTT —TFZIAFIRENSEND,

REMIZICEWT ICL_s7IFoNAF] &k, kRFH2 ~6DEHER
. DIEEEIR. BRELIEHONICRROTILFIEEETZT7ILF A
FOE[-0— (Co67NFZI) 1 ZBHKL, PAFZIUERZTHE, 7
FLLIFT~3, ISICFFELLIXTDO=ZERE%EET S, Co_s7ILF=
WFFIOFELTR, TFZNFFY, 2-TOAF2. 1-70
E-lAF, 3—TFDIAFY, 2—TFINAF2, BLT1-TF
ZIAFIVRENESEND,

RIMEICEWT T (C_s7ILFI) RILEKRZIV] EiE. TILFILED &
LTBICERLEC o 7ILFIEEZBTETILFILAIKRZINEZZKRL,
BIZIEAFIZIVEZIL, TFILRIVKRZI, tert —TFIRIKZIL
Ofi. (CL_37IFI) ANKZLBEREEN D,

RPHMEZICEWT T (Cr_¢7IOFY) AR &, 7ILOFDE
BELTBICERLAEC  _cPIAFPEEEFTLZ7ILAXFSHLRILESE
BEL. BIZIEANFDAIRZIL, TRFVALKRZIL, tert—7Fh
FOALRZILOM, (Ci_3T7INAFY) ANKRZILBRERETFN S,
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[0038] ABBHZICSEWVWT IBXIF6EBTRATOT ) —I] &iF BRREF. 2R
BF. BLUMERFILBIRIND 1 U LEDATORFAESETHHER
FEFE6EBROATOFY I THNEFICREINGWL, ZOHICIF. E
2, EVIDN, EVFIZI, ESVI, 75 (ZYN) ( FA
Jx=) (FIZWN) L FAFRYVYI AFBFTTVYI EAYIL, 43
FI)I, ESV VI MITV I, TSV ILBRENREEND,

[0039] MNOFVEFOHE LTI, 7vRETF. BREF. BRREF. ITRE
FlaELEIF LN B,

[0040] ABBMZICHEWVWT M ULEONOFVREFTEBRINTVWTELWL (C 6
TILFEIL) RIRZIV] OFIE LTIE. M)A 0 XFIVRILKZIL, ¥
ZILAOXFIVAIIEZI, 2, 2, 2—K)Z7ILAOTFILRAILEZI,
NR=DNAOIFIZRIVKRZIRENEF LN D,

[0041] =X (1) OILEMHPKIYREDBRENMETRT 2HBEITIE. AFKBI
ZABENMERWTERTEIENTES, ILICARBOLEYIE. BE
Y. BR. BREMAEELTHEEERT S ENTES,

[0042] ABAMWEZBICEVWTIULOBBREICLIYBERINTWSIFE, HIZIE 1
~SEDEBHREICLYBERINTWVWS,

[0043] LEEBX (1) TRINZLAEMIETI2ARARBICIE. EEEMK, AR
MR, AFEMERLEORBOIUKELEER, VTFRAFLAYT— 8LUZEN
SOEEMNEEND, HIZIE R (1) TRINZEEWIE. TROR (
la) ~ (1 h) Ot&EWMEEET 5,

[0044]
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[164]
R1 XR? Rt XR? RT XR?
RS R3 - R3
R4 R4 R4
(I a) (I b) (Ic)
R )?(R2 RZX g RZ)?( R
.\\\R3 R3 R3m
4 4
R4 R R
(1d) (ILe) (If)
2 2
R)X R1 R )-_-_( R'1
R3 ’, RB/"'
R4 R4

(I g)

(Ih)

[0045]

AFEBAOLEME LT, FIZAEKAEREERLICKHDEENEFERT S
ENTE JYBGFNICIFUTOLEMEFERTZIENTES :

N— ((R) — ((1S, 2R, 3S, 5S, 7R) —1, 5—<4n00O
THIVE Y —=2—4)) (7)) XFI) —2, 2, 2—KYTILA
O7t24%3IRK (TP-054) ;

(R) — ((1S, 2R, 38, 58, )
vEH—=2—4)) (TxZ)) A9V TIVIEME (TP-055) ;

N— ((R) — ((1S, 2R, 3S, 58S, 7R) —1,

7R) —1, 5—4so0074~
5—<s00
TV —2—4)) (Zxz=)) AFI) P#4XIK (TP—-056

)

AFIL ((R) — ((1S, 2R, 3S, 58S, 7R) —1, 5=
AOF74Y<Y4dY—2—4A4)) (ZxT=I) AFII) A—"X—K (TP—
057) ;

1—((R) — ((1S, 2R, 3S, 58, 7R) —1, 5—=<400

TEHTVIY—=2—4)) (Zxz=)) XFII) —3—TJz=1LoLF7 (T
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[0046]

P—-058) ;

NI (2—(C((R) —((1S, 2R, 3S, 6§, 7R) —1
, 5=yonarsdR IV —2—4I)) (ZxTZI) XFIN) PXJ/) —
2—FFVIFIN) A= A=K (TP—-059) ;

2—73/)-N— ((R) — ((1S, 2R, 3S, 58, 7R) —1,
S5—ronardTrvyrv—2—4J) (7xz=)) XFI) PFEHI R (
TP—-060) ;

N— ((R) — ((1S, 2R, 3S, 6S, 7S) —1, 5—v40O0O
THITH=2—=4)) (TxZI) AFI) AFVRIKRVYTIR (T
P—061) ;

2—70F—N— ((R) — ((1S, 2R, 3S, 58, 7R) —1,
S5—ronardTrvyrv—2—4J) (7xz=)) XFI) PFEHI R (
TP-062) ;

N— ((R) — ((1S, 2R, 3S, 6S, 7R) —1, 5—v40OnO
THIVHY—=2—4J)) (7)) AFI) —2— (Fank-2—4>
—1—A4IFFY) 7E¥IFK (TP-063) ;

N— ((R) — ((1S, 2R, 3S, 6S, 7R) —1, 5—v40OnO
THIVEY—=2—4)) (7)) XFI) —1, 1, 1—=KYTILA
OXYVRAIKYFPIR (TP-064) ;

N— ((R) — ((1S, 2R, 3S, 6S, 7R) —1, 5—v40OnO
THITVH=2—=4)) (ZxZ)) XFII) —2—=tbARVEV R
RYT7EIR (TP-065) ;LT

N— ((R) — ((1S, 2R, 3S, 6S, 7R) —1, 5—v40OnO
THTVH—=2—=4)) (ZxZ)) XFII) —4—=—baARVEV R
RYFPIR(TP-066),

N (1) ObaYo TEEE LTHERIE] &1k, EERE L TEATEE
IIBTHNIEFICREI NGV, AEBEEMNBEEERT 2EE LT
T RNUDL AVTL, RTRVT L, AV DL, TIVIZOLRED
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BMIBREDE ; AFITIV, IFLTIV, TH/-LVTIVEOEE
BEEOELGENETONS, BB, BAIMETH->THLL, DD
\e LTk, BHMICIK. BB RKEB. 3 VKR WM. fHEE.
Y VBBEDIEE ; SL, FB. BEE. SOCAVEE vav vOVER
CONVEE JRIIVBR. LA VEE HBE VO, BREE. T VB
X VZANWKRVEE, THVRINKRVEBREDERE S OBRMINENEIT SN
%,

[0047] =X (1) THRINZEEMIISENZET BIAIFE. KREF. RRETF
. BRETF. EREF. BIUOMERTFLE) . ThETOXRAILRLS
KEETZ2EMEUAOBRMERFTH>THE L. BEHAMERT IS
MEMARTFTHo>TELWL, ThbE. AFKBEO 1 DOMEICEINIE. A
MNARFTEMEEINAEABHEETHICERINLR (1) OEEM. Tk
ETDERMEHEIND, 2T, BMERTICE 2EHBIE. Az B
MERAEIC & BA8E (BH, '4C, 32P&AE) THoTHLL., LEMDHA
HBOEZIOAEDSIE. CHICK BERELITFFE LU,

[0048] AFEBRODO1 DOBRKRICBEWT, R (1) OIEW. TOITFVFF~<—,
TOVTRATLAR—, FLEERE LTHFEREDEIR. 7ORSv 7
LTHEIN, EFERICBWVWTEREEYICERIN S,

[0049] AFBICHT DBMMBEERBEZILEEDEEICIE. TILY N T -
SAE. BXIMEMERHAGE. L E—/IMARERAGE. AIBERISERERME. S—F v
Y UPR, FBERR. BREMRRIINT IUNEBNEEND, FEAFRBICS
(75 EEMEHRIE. KBEEEORE. I, KHOERES. KAE. KE
B VA AMRE, BERIKE. 73— EREISERTY % KR
EORENEEND, AFRBIRFIC. LEES. ERES. FITHEES.
HENTHEEREORMEEEZSICER I 22 &N TE S, SRAKEEESE
ICIE. BIAIE, REMERSE (FILYNAT—RK. R—FVY UK Evy
B BLUNVFYMUFERE) | BHER (MEKHAE. JUBHEESE. 5
DR, BRE. EBEREE. BYKREERY) . KAEREZEES (BEE 7
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[0050]

[0051]

[0052]

[0053]

AR H—EIREE. BEER. SEUEES. FyI/BEALY) ALHEFN
%,

AFRICH T BRBEFHEICIE. SOFEE. BRAESE. 7 N HES
B JET NVMERRERMEEE. W7V F—2 2 KOEESE. SR
RE. MOMEES, FERBMEREEE. BRAESE BREESERES,
AMEREE, KOEEE., EOEMES. BREERE. SEIMLE. 18R
RE. ERE. BRELAENEEND,

AFEBAD 1 DOEBKICEWT, X (1) OIbEM. TOIFVFAT—.
FOTTATLAT—, FLERERE LTHEQZEOER. Kir6., 2F
v RIVBEEE, FEKi r6. 1 FyrIEERELTERINS, T4
hu, X () DEEYM. FOIFVFAT—. TOVTATLAIT—, &
FIEERE LTHBRZTOEIR. Ki r6. 2F v XIVICEET &S, 4
ZIE, RAMMEERR ELIIES, BOMEE. BRE. BREESHEDSE
FRIEFBHICERTHENTES, Ki rb. 1 FvRILVICEET KRR
CBIZIE. RAMEEERE LIRS, SIMBE. BRA. BRFEESGHE.
BHEBOBRILIEFHICERTZIENTE S,

AFBPOERMERMIZ. B2 OFF. FlAE. BOBSOLOHITIE, FEH
ATEIVEL BRFL BRFL LEL RFL AE. BER. BKRF. B
Oy 7R IFRBL. TVFINFETHIENTE, FEROFELT
i BIZIE RTERFL FBRIRAESFR. SRRERNE. BIERERFAGE
DEHF ; BERS FIEWLE, REFAEO—Yay ; OBERKRSDE
HOETH. OFRRENE; ROTCICRBREDEOOT TV —LFET B
ENTEZD., TNLHICIREINRL, ThS5OEFIL. BETRICEW
TEERAVLONZAMOAERICIYBET 5 ENTE S,

LUEREEMERDIEZ. —RICBVWONIBEBRDZZHDDEDTHY. fi
ZIE, 1TRELULOEZMICHFEINGHMPE. BRER. FRAEL JBRAL
EEF. EBF. HKH., BRF. BBLH. BER. iH. 28F.
BhFl. BHEEI. BEH. BEF. REF. A—T AV ITEEEERD D, F
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[0054]

[0055]

[0056]

[0057]

T ARFEBEOERERDIT. FHREZLIERBMERTBTH> TH LU,
AFERBOBER. FEHF. TLRIERERDOKREEIR. 5B, BF
DEFE, Fip, . REOEEV, HEZROKZBIREEICLY. BEER
THIENTE, AFEAOERMRYIL. ABEEVES LV FLEFHE
MEDLER (1) OIEEMESTIENTE S, RFEPFICBVWTLERER (
1) O{eeid, —#&IC1~1000mg "H/ /BAZFERIEZO0. 01~20
mg/H/ k ghEOHETHERIND 3, YUSERERYOHRSIE. EEO
BREFLEBERORS TH> TH L,
AFPOEEERMIE. BDEICHL. ERAMOEEEF. RER. &R,
BRF., dJ—F 1 v JHL, B, EYIV. FI/B RTFR SV
NOE, BLUVIRTILY (8k. BSE. TRV L A—RRQRE) REDK
DEZHELTVWTH LW, ARPOBEFIZIEFHEIE. EERMEKRY. %
MRS, BERSM. BB, 7Y XY MNRSICE L. B A LR
(RS420v7T280) . A7wILE EAHTEILE. BHTEILE) .
SR (FaT7TLFREZED) . BF (BERF) . AFREOREDOER
BE. FEEARBKRE (RF. BBF. >0y THZ20) G EDORIRE
A OHETHEELTHE LW, T, AEBEOBEFZITFHFIE. %
DFEF. EEMERY. HEERER. BRER. YTV XY M & LTHEA
TH5IEHTED,
HEUD=DOFHMIE LT, B, BFE. BREL. BEF. FER
El. REMER. o8F. EEFR. BEF. MIEF. o HIEER., S6F. B
KERF. REEMS. BRBEBEINSETOND, T, BEOWEICT S
BEIF. ROFV, FY VI VHL, JTT7HLRBREDEBEFIZRET S &
BTED, e, A—TAVJEEAVWTI—FT 1 Y TEEEICLEY., R—
AMNRDOBEIETEIEETES, ILIC. MOBRBICHEET HFE5TH-
TH, WEROFEICHEZIE LW,
AFEBRO—DOAEICEVT, R (1) OILEMOERICERBRARTRE
HmTHd, X (1|1 1) TRINZEEYW. . EOITFVFAT— ZOY
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PATLAT—, FEEZOEREIMMEIND, TbLE. FRERADILEMIZ
TEEOR (1) LT (1 V) TRINDLEMWEEEST 5,
[0058] [1t5]

OH N3 N3 oH

B ool o8
R (I T1) R (I1V)

[0059] £ (1) THRINZLAMICET2ARBICIE. BEEEMGK, KAE
M, AFEMFLREORBEOIGEMER, PTRAFLAY—. 8LU%N
LDREMNEEND, HIAIEE. X (1) TRINZLEEWIE. TEOR (
T 1la)~(l11h) Olt&MaEaET S,

[0060] [{k6]

oH Ns oH Ns oH Na
R3 RS .“'\R3
R? R* R*
(ITT1a) (ITIDb) (ITIc)
oH Ns N3 oH N3 oH
°“\R3 RS R3
R4 R4 R4
(111d) (ITTIe) (I'111)
)NB OH N oH
R R¥
R4 R4
(ITIg) (ITIh)

[0061] AFRBED1DDEEHKICEWT., R4MNOFVEFTHY., RIABHRIN

TWTHELIWTZZIUTHS, & (11 1) TRINZDLEEYHIREINS
o WFELWERICBWT, Ix%tadmizx (I 1 | a) TRINZ{LEMT

Hb,
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=Sl

[0062] T, RMEHIERT I &ICLYRKBRE S SICFHBICHEY 5% A5
EZhSDEBHICIREI N2 ED TRV,

[0063]  [EHERI 1]

[167]
Ph NIJ\Ph OH o N3
0 L 0O : PPhs, DIAD
LiC!, THF; Ph DPPA PR TiCly
—_— ——— »
PhCHO THE CHoCl,
HO,, Ns

[0064] [#1I#] (1S, 2R, 5R) —2— ((S) —kbkAOxy (7z=
W) AFI) —T—*FLvEvs0O[3. 3. 1] J+V—-3—-FVDH
o

EX ((S) —1—7zZIVTFIL) 7
1), \ILYFHL (3. 4g, 80mmo ) ®THF (100mL) &
WICNn —TFIL)FOLDANFH VAR (1. 66M, 28. 2mL, 44
mmo | ) AZXATHET LA, BRICT3 0%, RINAKE—78T
FTHRAL, RIGEAHIC, 7—XxFLvE>SDO[3. 3. 11 /+V
—3—#>v (6. 00g, 40mmo |) ®THF (60mL) &KEH=
alb—vavIil&YUmMar, 1EERE#HE, XVX7ITER (6. TmL
, 60mmo |) ®THF (40mL) BEEH=-al—ravitiyma
oo 2PB5EERE, RIGBRICEER, fAFIE1T VT D LKBRZIRR
Z, PIFILI—TFTINICTHE L, BONERBZRENRIEKTESEL
, MgSO,TeELE, RETREELEBEL, BEEYYASILAS L0
RNITST74— (NFHY-BFBIFIL=4:1) IIFL, (1S, 2R,

i

>~ (10. OmL, 44mmo
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[0065]

[0066]

[0067]

5R) —2— ((S) —eROFY (7)) XFII) —T7T—AFLvE
oo [3. 3. 11 /F+v—3—#> (8. 3g, 81%) #BEKE
LTHEA, ChaYIFII—FTIHSEBERETO & TEAMRER

B,

mp 122 C; [al®= -17.9 (c

0.32, CHCL,); 'H-NMR (400 MHz, CDCL,):
§7.38-7.25 (m, 5H), 4.79 (d, J = 1.8 Hz, 1H), 4.76 (d, J = 1.8 Hz, 1
H), 4.71 (d, J = 6.8 Hz, TH), 2.90 (s, 1H), 2.64 (dd, J = 15.7, 6.8 H
z, 1H), 2.48-2.18 (m, 6H), 2.01 (br d, J = 14.3 Hz, TH); "*C-NMR (100
MHz, CDCly): & 211.0, 141.6, 128.8, 127.6, 114.8, 74.6, 62.7, 45.7, 4
2.2, 41.3, 32.4, 31.9, 28.4; IR (=— K, cm'): 3390, 1711; MS (EI): m
/z 256 (M+), 95 (100%); HRMS (EI): STE{#E C,Hu0, (M+) 256.1463, =&
256, 1450,

[2T#] (1S, 2R, 3S, 58S, 7S) —2— ((R) —7YFR
(7)) XFN) —65—s0QF7dIryY—1—F—ILDAH

(1S, 2R, 5R) —2— ((S) —ekrOF> (7xz=I) XFI)
—7—XFLvErynOI[3. 3. 1] /+>v—-3—-#> (1. 00g, 3
9mmol), DPPA (0. 93mL, 4. 3mmol), M)z =
WKRZA74> (1. 1g, 4. 3mmo |) ®THF (20mL) &®&KICD
| AD (O, 85mL, 4. 3mmo |) &#XATMA . BERICT 18R
%, BRETAEBEEZEBE L, BEEY VATV AS LA NS T4
— (ANFHY Y -BEBIFIL=30:1~8:1) IIFLHETY R&EBL,
wgonm7oRICYsO00x4%>y (18mL) Z#mMA, KAFTiCl,
(0. 12mL, 1. Tmmo |l) ZMMA/, ERICT1REIERE, 8
NaHCOKBRBREKATMATz. EF4 b (BEEE) TERZITV, &
BESIFILI—TILICTHE Lz, Boh/BBBERIBKTHESEL, M
gSO,TCEELE, BEBEEVYATFNASLVOARKNT ST 14— (NFHY
—BEETFI=8:1~4:1) |IIfL. (1S, 2R, 3S, 58, 7S
) —2— ((R) =Y R (7)) XFI) —5—oOQ78d<ry>v
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[0068]

[0069]

[0070]

[0071]

—1—#—JL (969. 9mg, 83%) #W|MAEMEAELTHEL,

[l = +154.2 (¢ = 0.99, CHCL,); 'H-NMR (400 MHz, CDCl): &7.42-7.
24 (m, 5H), 4.76 (d, J = 9.5 Hz, 1H), 2.57 (s, 1H), 2.34 (s, 1H), 2.1
3-1.98 (m, 8H), 1.89 (d, J = 13.1 Hz, 1H), 1.45 (t, J = 14,3 Hz, 2H),
0.93 (s, 1H); C-NMR (100 MHz, CDCly): &139.7, 129.1, 128.6, 127.5,
71.8, 66.6, 65.5, 56.8, 53.2, 47.8, 46.5, 38.6, 33.5, 32.0, 28.8; IR
(=Z— b, cm): 3418; MS (EI): m/z 275 (M—N,), 104 (100%); HRMS (EI):
STE(E CHu0CL (M-Ny) 275.1295, SERIE 275. 1186,

[1£8]
X
HO H N3 - Cly NH, cl HHN CFy
B Ph 1. SOClI,, pyridine, CH,Cl; < Ph TFAA, EtsN B Ph
cl 2. LiAlH4, THF cl CHCl, Cl
TP-054

[53T#] N— ((R) — ((1S, 2R, 3S, 58S, 7R) —1,
S5—vonoardTrvyrv—2—4J) (7z=IV) AFI) —2, 2, 2
— M)A 07€45 3 ROREAR

(1S, 2R, 3S, 58S, 7S) —2— ((R) =7YR (7z=))
AFI) —5—sOOF7d¥vvyv—1—4—JIL (229mg, 0. 721
mmo |) ®Ys/OOx4Y (7TmL) FRICEYYY (0. 15mL, 1

8mmo l) . B{EtFA=J) (0. 1 1mL, 1. 4dmmo |) #XKATF
MA Tz, ERICT2HERBRBEEBLFA=IL (0. 22mL, 2. 9mmo
1) ZMATe, RISBRERBMEBZER LR, KASTHEIMNaHCO KA
WEMZ, oOOxs v ctLi, BoN/-B#EAMg SO, TREL
Foo BETBEEZBEL, BEBEEDVASLAS LA ST 14— (N
4y -FEETIFIL=15:1) 4L, (1S, 2R, 38, 58, 78
) —2— ((R) = 7Y R (Zz=)) XFI) —1, 5=I/OOF74F¥~
v¥v (166mg, 64%) #\EBMRYE LTHEL,

"Tonk7YreE®W (156mg, 0. 463mmo ) OTHF (5
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mL) BKICLIiAIH, (26mg, 0. 69mmo |) ZKATFMZX 7,
FEREICT 1 BREEHE. RINBERICTVYEZT7KEMA., 54 b (BE
%) TRERLE, BBZVVATNVASLIORKNI S 74— (NFHY
-EEBITFIIL=1:1) 1HL. (R) — ( (1S, 2R, 3S, 58, 7
R) —1, 5—=y/00F74d<xvd>r—2—4)) (7)) X9V TX
VERBHRME LTEL,

[0072] HBo5h/AF7IY (23, 5mg, 0. 0757mmo |) @¥s/OOx¥
Y (ITmL) ®&IC. N)IFLT7ETY (42uL, 3. O3mmol) .
MmAKN) 7O (TFAA, 21 ul, O. 15mmo |) &#XATF
MAT=, ERTHREBHRE, BARMINaHCOKBREKATMA, ¥4 00
AU THHE L, B5n-E#EANa,SO,TEELL, BETAKS
BEL, BEEVVAFNVAZLIORNIS 74— (NFHY -EFEETF
V=10:1) L. N— ((R) — ( (1S, 2R, 3S, 58, 7R
) =1, 5=40Q748Ivdr—2—4J) (F7zZ)) AFIL) —2

2, 2—NY7)0407EH#IR (TP—-054, 30. 3mg, 98%

) ZRBERE L TREL,
[0073] [al,® = +146.6 (c = 0.469, CHCLy); 'H-NMR (400 MHz, CDCl;): & 7.39-

7.26 (m, 5H), 6.49 (br d, J = 9.7 Hz, TH), 5.52 (dd, J = 9.7, 8.9 Hz,
1H), 2.69 (br d, J = 8.9 Hz, TH), 2.53-2.43 (m, 4H), 2.33 (br s, TH)
, 2.24-2.15 (m, 2H), 2.09 (br s, 2H), 1.92 (br d, J = 13.0 Hz, 1H), 1
.77 (br d, J = 13.5 Hz, TH), 1.46 (br d, J = 12.1 Hz, 1H); 13C-NMR (10
OMHz, CDCL,): & 156.0 (q, J = 37.1 Hz),141.6, 129.0, 128.2, 127.2, 11
5.8 (q, J = 288.4 Hz), 68.2, 65.3, 59.1, 54.1, 52.9, 47.5, 45.8, 40.8
, 35.4, 32.7, 28.7; IR (=— N, cm'):3308, 2944, 1696, 1552, 1206, 11
83; MS (EI): m/z 405 (M), 202 (100%); HRMS (EI): STEI{HC gHCLFNO (M
) 405.0874, ==ifI{E405. 0864,
[0074] [E=HERI 2 ]
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[1£9]

Cly NHz clpy NHiCl

H Ph TMSCI B Ph
cl MeOH cl

TP-055

[0075] (R) — ((1S, 2R, 3S, 58S, 7R) =1, 5—=y/o0Q74¥~
vH—=2—4I)) (7xz=)) X942 F7XY (19, 6mg, 0. 063
2mmo |) OX%/—J)L (1 mL) BRIKAT Z7AOQ M) XFILESY
(TMSC I, 30ulL, 0. 24mL) ZMAlf, EEET3I 0NEER
%, BETA#EEEEL. (R) — ((1S, 2R, 38, 58, 7R) —
1, 5=20a74dIv8d>r—2—4)) (7)) X4V T7IVIEH
B(TP—-055, 20. Tmg, 92%)2HBEMGFKE LTHL,

[0076] [alp@* = +32.5 (¢ = 0.2775, MeOH); 'H-NMR (400 MHz, DMSO-dy): & 8.33
(br, 3H),7.55 (d, J = 6.8 Hz, 1H), 7.38-7.32 (m, 3H), 4.73 (br d, J
= 10.6 Hz, 1H), 3.16 (br s, 1 H), 2.80 (br d, J = 10.6 Hz, 1H), 2.54-
2.44 (m, 2H), 2.34-2.14 (m, 4H), 2.06 (br s, 2H), 1.93. (br d, J = 14
.0 Hz, TH), 1.79 (br d, J = 13.0 Hz, 1H), 1.42 (br d, J =13.0 Hz, 1H)
; 13C-NMR (100MHz, DMSO-ds): a 139.8, 128.7, 128.4, 128.2, 68.8, 67.1,
58.4, 54.2, 51.1, 45,8, 44,9, 33.9, 32.7, 27.5; IR (=— I, cm'):3299
, 2937; HRMS (ESI): ET&{BC,H,CLN (M-CL) 310.1129, Z=3{&310. 1120,

[0077]  [3ErEHI3]

[1b10]
1
cl H NH, cl HHN
pp _ Ac0 BN Ph
cl CHaClp cl
TP-056

[0078] (R) — ((1S, 2R, 3S, 58S, 7R) —1, 5—yspoQ74~
vE—=2—4)) (Zxz=)I) AFVFIXIY (23. 6mg, 0. 076
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[0079]

[0080]

[0081]

2mmo |) @Y O0X%Y (2mL) WRICMN)IFILTIY (21
L, O. 15mmo ) . EXEE (11 ul, O. T1Tmmol) &#XKA%E
TMAl, BRICT3 ONMEE#RE. KATHMNaHCO KABEMA.
2oOaxXsd U THE L, SONEEBEEMgSO,TaE L, BRET
BEABEL. BREEVVASNVAS LA NI S 74— (ANFH Y -
BTFi=1:1) KL, N— ((R) — ( (1S, 2R, 38, 58S,
7R) =1, 5=y s/pnO74d<rd>—2—4JL) (7x=I) AFI)
FEHIR (TP—-056, 16. 4mg, 61%) 2E&EKE LTEE
[a],? = +67.9 (c = 0.276, CHCL,);'H-NMR (400 MHz, CDCly): & 7.31 (m
, 5H), 5.61-5.50 (m, 2H), 2.60-2.57 (m, 2H), 2.48-2.44 (m, 3H), 2.31
(br s, TH), 2.23-2.14 (m, 2H), 2.08 (br s, 2H), 1.93-1.86 (m, 5H), 1.
39 (br d, J = 13.5 Hz, 1H); '3C-NMR (100MHz, CDCl,): & 168.6, 144.1, 1
28.7, 127.4, 127.3, 68.8, 66.0, 59.1, 53.1, 52,9, 47.7, 46.0, 40.8, 3
5.6, 32,9, 28.7, 23.7; IR (=—k, cm'):3277, 2942, 1645, 1547; MS (E
I): m/z 351 (M), 148 (100%); HRMS (EI): S+EEL{EC,H,CLNO (M) 351, 1157
, ERIE351.1167,

[EHREH 4 ]
[1E11]
0
cry NHa CIHHN’H‘O"
H Ph CICO;Me, NaCH aqg. > Ph
Cl THF cl
TP-057

(R)y — ((1S, 2R, 3S, 58, 7R) —1, 5—ysO0O74~
vH—=2—4I)) (7)) AHVTFIY (49. 8mg, 0. 161
mmo | ) ®THF (2mL) B®IC2ZM NaOHKA®K® (1mL) . ¥
OOF#EAFIL (25ul, 0. 32mmo |) ZKDTMAL, BREIC
T1 5 oEBYE. REBRICEEKEMA, BT FIL THE L, B85
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N-BRBEZRMBEKTHEL. MgSO,TrRIELL, BETAEZEES
L. BEESVATLVASLIATMI ST 14— (NFHY -BRIFI=
8:1~4:1)IfdL. xFI ((R) — ((1S, 2R, 3S, 58S
, 7R) =1, 5—=ys0Q74<x>9%>r—2—4J) (7)) XFI
) A=A —=K (TP—-057, 54. 4mg, 92%) Z2HBEHGKELT
B

[0082] [aly® = +115.9 (¢ = 0.272, CHCL;);'H-NMR (400 MHz, CDCl;): & 7.34-7
.23 (m, 5H), 5.22 (dd, J = 9.7, 8.7 Hz, 1H), 4.91 (br d, J = 9.7 HZ,
1H), 3.63 (s, 3H), 2.58-2,45 (m, 5H), 2.34 (br s, 1H), 2.20-2.05 (m,
4H), 1.90 (br d, J = 11.6 Hz, 1H), 1.43 (br d, J = 13,5 Hz, 1H); '3C-N
MR (100MHz, CDCly): & 156.2, 144.1, 128,7, 127.3, 126.9, 68.9, 66.0,
59.2, 55,3, 53.4, 52.3, 47.8, 46.0, 40.8, 35.1, 32.9, 29.0; IR (=—
N, cm'): 3327, 2943, 1692, 1537; MS (EI): m/z 367 (M), 164 (100%); H
RMS (EI): E+E{EC,¢HxC LNO, (M) 367,1106, Z=3RIE367.1123,

[0083] [SE7EH 5 ]
[1k12]

[0084] (R) — ( (1S, 2R, 3S, 5S, 7R) —1, 5—24O0074<
vH=2—4)) (=) AHVFIY (6. 2mg, 0. 181
mmo |) ®Y/O0XA%Y (2mL) BRICAVITFUVEB7z=ZIIL (24
wl, 0. 22mmo |) ZKATMA . ABEICTI 5 oEBHE. K
INERICZEBKZMZ, /700X 9 > THE L, Boh/ABEEZMg
SO, TEEL. BETAEA+EELL, BoN/ABEKEXY /—IL—F
ooRLLaroBE#ESEL. 11— ((R) — ( (1S, 2R, 38, 58, 7
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[0085]

[0086]

[0087]

R) —1, 56—=2/00749<>8%>Y—2—4J) (Zx=)) XFI) —
3—7zxz=)oL7 (TP-058, 63. 8myg, 82%) =EEFERE
LT/,

[l = 491.8 (c = 0.351, MeOH); 'H-NMR (400 MHz, CD,0D): § 7.88 (s
, TH), 7.35-7.28 (m, 6H), 7.22-7.18 (m, 3H), 6.94 (t, J = 7.2 HZ, 1TH)
, 5.40 (d, J = 7.2 Hz, 1H), 2,65-2.60 (m, 2H), 2.52-2,40 (m, 3H), 2.3
0 (br s, 1H), 2.10 (br s, 2H), 2.08 (br s, 2 H), 2.00 (br d, J = 13.5
Hz, 1H), 1.89 (br d, J = 13.0 Hz, 1H), 1.45 (br d, J = 13.5 Hz, 1H);
BC-NMR (100MHz, CD,0D): & 156.9, 146.4, 140.8, 129.8, 129.5, 128.3,
127.9, 123.5, 120.1, 70.5, 67.3, 60.6, 54,9, 54,5, 49.6, 48.9, 47.2,
42,0, 36.5, 34.5, 29.8; IR (=— N, cm'): 3310, 2941, 1642, 1154, 748
; MS (EI): m/z 428 (M), 132 (100%); HRMS (EI): ETE{EC,H,CLN,0 (M) 4
28.1422, =3R1{E428. 1416,

[EHEfH 6 ]
[1613]
0 0 0
NHCh
Q’ ~pp _ DCC, DMAP @" “Ph Ha, P/C, TMSC! 4 o
cl CHxCl; cl MeOH o

TP-059 TP-060

(R) — ((1S, 2R, 3S, 56S, 7R) —1, 56—-4/0O074<
vH=2—4J)) (=) AHSVFIY (49, Tmg, 0. 158
mmo | ) @I /0O0X%Y (2mL) BRICNV WA FSANRZNT
1) > (F.-T. Tsai et al. J. Am. Chem. Soc. 2016, 138, 4626. (D AH;ET
&) (50mg, 0. 24mmo ), N, N =y rsOnxTiLhlL

R4 RK (DCC, 49mg, 0. 24mmo 1), N, N=IAFI)L—
4—-72/E)YY (DMAP, 2mg, 0. O2mmo |) #KATMA

oo ERICT1 5 9EBHE. RIDBRICEBKENMA, PIFILI—FI
THH L, BON-ERBEZHEMEBIEKTHEL, MgSO,TEIEL L,



WO 2018/179343 26 PCT/JP2017/013616

BETRAEEZEBEL, BEZDVATSNVAZL7OTRNT ST 14— (NFH
V-EBRIFIL=2:1) L. RYYL (2= (((R) — ( (1S

2R, 3S, 5SS, 7R) —1, 5—=</OoQ74¥vvdr—2—41J)

(7)) AFI) PRJ) —2—FFYIFI) A—"A—K (TP-—
059, 565, 11mg, 69%) ZHEEMKE LTHFL,

[0088] [l = +73.1 (c = 0.621, CHCLy); 'H-NMR (400 MHz, CDCly): & 7.36-7

.23 (m, 10H),6.52 (br, 1H), 5.52 (dd, J = 9.8, 8.8 Hz, 1H), 5.36 (br,
1H), 5.10 (s, 2H), 3.78 (dd, J = 16.3, 5.9 Hz, 1H), 3.70 (dd, J = 16
.3, 5.9 Hz, 1H), 2.54-2.46 (m, 4H), 2.37 (br s, 1H), 2.15-2.05 (m, 4H
), 1.88-1.78 (m, 2H), 1.31 (m, 1H); C-NMR (100MHz, CDCly): & 167.7,
156.8, 143.5, 136.0, 128.64, 128.61, 128.4, 128.0, 127.4, 127.2, 68.8
, 67.3, 65.9, 59.1, 53.3, 52,9, 47.7, 45.9, 45.1, 40.8, 35.1, 32.8, 2
8.8; IR (=— I, cm'): 3306, 2938, 1712, 1655, 1528, 1262; MS (EI): m
/z 392 (M—C;Hs0), 189 (100%); HRMS (EI): ETE{EC,eH..C LN,O,(M-C;H0) 392
. 1058, 3=AI(E392, 1043,

[0089] 2—-72/—-N— ((R) — ((1S, 2R, 3S, 5SS, 7R) —1,
S5—ronardTrvyrv—2—4J) (7xz=)) XFI) PFEHI R (
TP—-—059, 82. 8mg, 0. 1T65mmo l) OX¥%./—J)L (1. 5
mL) @&icyon kY XF)LY5Y (104ul, 0. 83mmo |),
10%NZY T ALKEHE (10mg) ZMAfk, KRFEITERICTHREE
B RISBRZES M b (BRER) TREAZITV. BETAHEZEET
22&TTP—-060 (70. 6mg, EEH) ZxBEMGKE L TEL,

[0090] [«l® = 479.5 (c = 0.824, CHCL,): 'H-NMR (400 MHz, DMSO-dy): § 9.13
(br 1H), 8.12 (br, 2H), 7.38 (d, J = 7.2 Hz, 2H), 7.26 (dd, J = 7.2,
7.0 Hz, 2H), 7.18 (t, J = 7.0 Hz, 1H), 5.35 (m, 1H), 3.56 (br d, J =
15.0 Hz, 1H), 3.46 (br d, J = 15,0 Hz, 1H), 2.70-2.59 (m, 2H), 2.43-
2.37 (m, 2H), 2.24 (br s, 1H), 2.14 (br s, 2H), 2.05 (br s, 2H), 1.86
(br d, J =12.1 Hz, 1H), 1.73-1.70 (m, 2H), 1.35 (br d, J = 13.0 Hz,
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[0091]

[0092]

[0093]

1H); 13C-NMR (100MHz, DMSO-d,): & 164.4, 144.1, 128.0, 127.8, 126.7,
70.4, 67.7, 58.4, 52.3, 52.2, 46.6, 45.2, 40.2, 34.6, 32.6, 28.0; IR
(=— b, cm'):3210, 2937, 1684, 1558; HRMS (ESI): ETEI{HC,HusC LN,0 (M
-Cl) 367.1338, =:AI{&367.1331,

[ERef) 7 ]
[1£14]
NH, NHMs
CI@ o MsCl, Et;N CI? o
Cl CHCly cl

TP-061

(R)y — ((1S, 2R, 3S, 58S, 7R) —1, 5—<s0O74<
vH—=2—4I)) (7x=)) A9V F7XY (35. 2mg, 0. 114
mmo | ) @¥/00X%Y (1mL) BRIC\ILXS VXK=V (10

S5ul, 0. 14mmol), NYTFILFIY (24uL, 0. 17m
mo | ) ZKATIMAL, BEEICT3 0LREBHE. RINBRICAEERMN a
HCO;BMAEMA., /0O X4Y Y THE LE, Boh/EHEEMgSO
JTCRIE L, BETREEBEL. BBE> VATV ASLIORNISD
4= (NFHY-BEBTFIL=2:1) IZFL. N— ((R) — ( (1S,
2R, 3S, 58, 78) —1, 5—=yspar¥<vvovr—2—1J) (
TJIZI) AFIIL) AYVRNKVYTIR (TP-061, 35. 8myg,
81%) #HBEMEKE LTHEL,

[a],?5 = +47.7 (c = 0.380, CHCL;); 'H-NMR (400 MHz, CDCl)): & 7.39-7
.28 (m, 5H), 4.88 (m, 2H), 2.67 (br s, 1H), 2.58 (br d, J = 12.6 Hz,
1H), 2.47-2.37 (m, 7H), 2.21-2.06 (m, 5H), 1.90 (br d, J = 13.0 Hz, 1
H), 1.46 (br d, J = 14.0 Hz, TH); '3C-NMR (100MHz, CDCl,): & 143.0, 12
9.0, 128.0, 127.2, 69.0, 65.8, 59.3, 58.4, 54.5, 47.7, 45.9, 41.7, 40
.7, 34.7, 32,9, 28.5; IR (=—k, cm'): 3263, 2941, 1456, 1319, 1157;
HRMS (ESI): StEE{#C,sHxC L ,NNa0,S (M+Na) 410, 0724, Z=3RI{E410.0719,
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[0094]

[0095]

[0096]

[=Hef8 ]
[1£15]

0

0
oty NHa HO)I\/Br ol HHN/U\/Br

H
= ph DCC, DMAP = ANpn
cl CHCl, cl

TP-062

(R)y — ((1S, 2R, 3S, 58S, 7R) —1, 5—<s0O74<
vH—=2—4I)) (7xz=)) *92F7X> (51, 4mg, O. 166
mmo |) ¥ /0Ox4dYy (2mL) BRKRICTOEHE (27mg, O.
20mmo ), N, N =Yy osaOnxoiLALKRY /4R (DCC, 4
Tmg, O. 20mmo ), N, N=YAFIN—-4—-TF /YT (D
MAP, 2mg, 0. O02mmo |) ZIKABFMATe, ERICTRRERE
. RISBRICEREKENA., PIFLI-FILTHELE, BoNAELE
ERIFNBIBKTHE L, MgSO,TRIE L, BETRELBEL. BE%E
SUATNAZLIATR TS T4 — (NFHY -BFEEIFIL=4 : 1~2
: 1) IffL. 2=78EF-N—- ((R) — ((1S, 2R, 3S, 58,
7R) =1, 5=y s/pnO74d<rd>—2—4JL) (7x=I) AFI)
FEH#IR (TP—-062, 64. 3mg, 90%) #ABENKE LTEL

/

/

(o)

[], = +84.9 (c = 0.256, CHCL;); 'H-NMR (400 MHz, CDCl)): & 7.36-7
.27 (m, 5H), 6.82 (br d, J = 9.3 Hz, 1H), 5.53 (dd, J = 9.3, 9.3 Hz,
1H), 3.87 (d, J = 13.7 Hz, 1H), 3.81 (d, J = 13.7 Hz, 1H), 2.62-2.33
(m, 5H), 2.21 (br s, 1H), 2.18-2.08 (m, 4H), 1.90 (br d, J = 12.7 Hz,

1H), 1.84 (br d, J = 13.7 Hz, 1H), 1.45 (br d, J = 13.7 Hz, 1H); "C-
NMR (100MHz, CDCly): & 163.8, 142.9, 128.8, 127.6, 127.1, 68.7, 65.7,
59.1, 53.7, 53.3, 47.8, 45.9, 40.8, 35.1, 32.7, 29.6, 29.0; IR (=—
N, cm'): 3276, 2942, 1647; MS (EI): m/z 350 (M-Br), 226 (100%); HRMS

(EI): SHEE{EC,gH,CLNO (M—-Br) 350.1078, =3AI{&E350. 1075,
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[0097]

[0098]

[0099]

[Ehef1 9 ]
[1616]
0 P jv P
cl H NHZ Ho)k/o\// Cl HHN O\/
H Ph DCC, DMAP B Ph
Cl CH,Clp cl
TP-063

(R) = ((1S8, 2R, 3S, 58, 7R) —1, 5—=vy4v0Q7¥4¥<
vH—=2—q4)) (=) *FFIv (21, Omg, 0. 067
8mmo |) ®»¥yoOx4y (1mlL) BWKRIC2— (2-7OE=Z)LFF
<) Eif2 (X. Zhang et al. Green Chem. 2011, 13, 397. D A= THAE) (
15mg, O. 13mmol), N, N —=vvovantteA4ILAIKRIA
TN (DCC, 20mg, 0. 097mmo ), N, N=IUXFI)I—4—

7I/)EYYY (DMAP, 1Tmg, O. 008mmo |) &#XKAFTMAE
o ERICTOREERE. RINERICEEKEMA., YIFILI—FIILTH
Bl BONEREARNRIBEKTHREL. MgSO,TEZELL, RE
TEEABEL. BBEEDV ATV ASLIORNIS 74— (NFH Y -
BT FI=4:1~2:1) L. N— ((R) — ( (1S, 2R, 3
S, 5S, 7R) —1, 5=yspar¥dxvvr—2—4J) (7z=)L
) AFIN) —2— (FANRN-2—A4V—1—A)FFY) PEHYIK (TP
—063, 19. 25mg, 70%) ZzREEAFE L THL,

[a],? = +96.2 (c = 0.283, CHCL,);'H-NMR (400 MHz, CDCL,): & 7.33-7.
25 (m, 5H), 6.75 (br d, J = 10.1 Hz, 1H), 5.60 (dd, J = 10.1, 8.7 Hz,
H), 4.16 (s, 2H), 4.08 (d, J = 14.8 Hz, 1H), 3.93 (d, J = 14.8 Hz,
1H), 2.62-2,57 (m, 2H), 2.53-20.45 (m, 3H), 2,38 (m, 1H), 2.33 (br s,

1H), 2.17-2.08 (m, 4H), 1.91-1.88 (m, 2H), 1.41 (br d, J = 13.5 Hgz,
1H); “C-NMR (100MHz, CDCly): & 167.5, 143.5, 128.7, 127.4, 127.3, 78.
0, 75.9, 69.1, 68.7, 65.9, 59.2, 68.7, 53.3, 52.2, 47.8, 46.0, 40.8,
35.2, 32.9, 28.9; IR (=— N, cm): 3295, 2938, 1658, 1528, 1107; MS
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(EI): m/z 404 (M-H), 202 (100%); HRMS (EI): StE{&C,,H,CLNO,(M~H) 404
L1184, SEAE4L04. 1201,
[0100] [=HERI1 0]

[1B17]
Cly NHe Gy NHTE
B Bh Tf,0, 2,6-utidine < Ph
cl CH:Cl, ct
TP-064

[e101] (R) — ( (1S, 2R, 3S, 5SS, 7R) —1, 5—240O74~
vH—=2—4I)) (7z=)) A9V F7Xv (24, 2mg, 0. 078
Tmmo |l) @¥vOOXx4%Y (1mL) &KIC2, 6 —-ILFIY (27 u
L, O. 23mmo |) ., MY ZLAOAY Y RIKVEREKY (15, 7
wl, 0. 094mmo ) #—78CTMA. BIREICT1 OEEH
%, RISBRICEFIN aHC O KABAMA, /00X % Y THE L,
Bon/-EHEEMg SO, TRIELL, BETBREEEEL. BEEV VA
TFWAZLIATMNTZ 74— (NFHY -BFBETFIL=15:1~8: 1
) I Le N— ((R) — ( (1S, 2R, 3S, 58S, 7R) —1, 5—
rvooarsdRvIY—2—4I)) (=) AFIL) —1, 1, 1=k
JINAOAYVRIKYTFIR (TP—-064, 27. 8mg, 81%)
ZHBEGFE LTEL.

[0102] [al® = +54.1 (c = 0.494, CHCLy); 'H-NMR (400 MHz, CDCl,): & 7.37-7
.25 (m, BH), 5.42 (br s, 1H), 5.01 (br s, 1H), 2.61 (br s, 1H), 2.48-
2.44 (m, 4H), 2.36 (br s, 1H), 2.23-2.03 (m, 5H), 1.90 (br d, J = 12.
7 Hz, 1H), 1.50 (br d, J = 13.7 Hz, TH); '3C-NMR (100MHz, CDCly): & 14
1.2, 128.8, 128.4, 127.0, 120.0 (q, J = 321.7 Hz), 68.6, 65.3, 60.4,
59.3, 55.0, 47.7, 45.8, 40.5, 34.9, 32,7, 28.5; IR (=— K, cm'): 326
3, 2950, 1457, 1364, 1196; MS (EI): m/z 441 (M+), 238 (100%); HRMS (EI
): SHE{BC,sHxC LFNOS (M) 441.0544, Z=3I{E441. 0521,
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[0103]

[0104]

[0105]

[EHes1 1]

[{18]
Cly NH Cly NHo-Ns
z o-NsCl, pyridine g
Ph . Ph
cl CH,Cl; Cl
TP-065

(R)y — ((1S, 2R, 3S, 58S, 7R) —1, 5—<s0O74<
vH—=2—4I)) (7x=)) X9V F7Iv (26. Tmg, 0. 084
Tmmo |) ¥soOx4y (1mL) &®KICEYTY (14ul, O,
19mmo |l) ., 2—=hORVEVZIFHFZILZOY K (22mg, O.
10mmo |) ZXKATMAL, FBEICTIKFEBIRE. RISBRICEE
KeMZ, /00X 8 0 THELE, E5NBBEEZMgS O, THEL
oo RETBREZEEL,. BEEZ YAV ASLIOXNIZ 74— (N
FHY-BBEIFIL=8:1~4:1) L. N— ((R) — ( (18,
2R, 3S, 58S, 7R) —1, 5—=yspoO74¥<wvovr—2—1J) (
TJIZI) AFI) —2—=—bORVEVIRIKEVFTIRK (TP-065,
17. Tmg, 41%) ZHEBEAFE LTHF,

[l = +202.4 (c = 0.290, CHCL;); 'H-NMR (400 MHz, CDCl,): & 7.80
(d, J =7.8Hz, MH)), 7.61 (d, J = 7.3 Hz, TH), 7.51-7.44 (m, 2H), 7.
00-6.93 (m, 5H), 5.99 (br d, J =10.4 Hz, 1H), 4.97 (dd, J = 10.4, 7.8

Hz, 1H), 2.78 (br s, 1H), 2.49 (br d, J = 12.2 Hz, 1H), 2,46-2.41 (m
, 4H), 2.22-2.10 (m, 5H), 1.91 (br d, J = 12.1 Hz, 1H), 1.55 (br d, J
= 13.2 Hz, 1H); C-NMR (100MHz, CDCl,): & 146.7, 140.8, 134.5, 132.9
, 132.7, 131.0, 128.1, 127.4, 127.2, 125.2, 69.0, 656.8, 59.5, 54.5,
47.6, 46.0, 40.8, 34.7, 32.9, 38.7; IR (=— K, cm'): 3223, 2940, 153
7, 1168; HRMS (ESI): S+E{BC,H,CLN,Na0,S (M+Na) 517.0732, Z=3AI{E517.0
721,
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[0106]

[0107]

[0108]

[0109]

[EHes1 2]

[1619]
cly NHe clyy NHp-Ns
< -NsCl, pyridine B
Spp P =" “ph
cl CH,Cl; Cl
TP-086

(R) — ((1S, 2R, 3S, 58S, 7R) —1, 65— 40074~
vEY—2—4)) (7)) *%vF7Iv (11, Tmg, 0. 036
S3mmo |l) ®¥/OOxA4%Yy (1mL) B®RICEYYY (6. Oul, O

O73mmol), 4—=—baAORVEZIFZIL27OY K (1 0mg,
0. 0O44mmo |) ZKABTMA . BEIREICT 25EEHE. RIGEKR
CEEBKEMA, P/OQXY U THELE, SoNE8EZMgSO0,T
R L, RETAEEZBEL. BEEY VATV AS LA NI ST 4
— (ANFHY-BEEIFIL=8:1~4:1) |cftL. N— ( (R) — ( (
1S, 2R, 3S, 58S, 7R) —1, 5—<sOO74vvdr—2—4
W) (7)) AFU) —4—=baARVEVZNEVYTIR (TP-0
66, 11, 3mg, 63%) #HBEGKE LTEX,

[l = +21.4 (c = 0.253, CHCL,);H-NMR (400 MHz, CDCl;): & 7.98 (d
, J =8.5Hz, 2H), 7.61 (d, J = 8.5 Hz, 2H), 7.03-6.97 (m, 3H), 6.86
(d, J =7.3Hz, MH), 5.17 (m, 1H), 4.79 (dd, J = 9.8, 85.3 Hz, 1H), 2
.70 (br s, TH), 2.52 (br d, J = 12,7 HZ, 1H), 2.45-2.39 (m, 4H), 2,20
-2.09 (m, 5H), 1.90 (br d, J = 12.2 Hz, 1H), 1.52 (br d, J = 13.2 Hz,

TH); 8C-NMR (100MHz, CDCly): & 149.5, 145.8, 141.5, 128.4, 128.2, 12
7.6, 126.9, 123.7, 68.9, 65.5, 59.2, 58.8, 54.7, 47.7, 45.9, 40.7, 34
.8, 32.8, 28.6; IR (=— Ik, cm'): 3279, 2939, 1159; HRMS (ESI): 5t&
{BCsHC LN,Na0,S (M+Na) 517,0732, =RIES17. 0728,

[EB&f0 1]



WO 2018/179343 33 PCT/JP2017/013616

[0110]

[0111]

[0112]

Kir6.2F ¥+ RILDCDNADRA I N/ T S X I KRS 4 — & pcDNA3. 1-Kir6. 2
ERIERFEXRZREGRZHAFTR, AFHIELLY AF L7, pcDNA3, 1-Kirb
.2%GenElute HP Plasmid Maxiprep Kit (Sigma-Aldrich#t#) &AW TED
TZaTIC LD WER L -, DMEMIZER (Gibco) (CHEE L T\ 3Neuro2
ARERE (N2AMERE, EZEEBIFIAT) OFER (FEAK : DMEMISERA450m LIZ50m L
DEMBEMAZ, R=2 )Y - ANV T Y42 2%100 Unit) %, LEEH
FZ L 7=pcDNA3. 1-Kir6.2 (1mwg/wl) ZhNA7=0pti-Mem (Gibco) (Lipofecta
mine R2000% Tug/ImlTHNZ %) IR L., SHFAEET B2 &ICL Y. Kirb.
2F ¥ XN = BRIFEIR I HNABRE 257, BUDMEMEERICAHRER. 2BMHE
BEELL, TO® XYY Fv (Sigma-Aldrich#t®) | L UARFERBLESY

(BEICDWT, n=4) %IEER (DMEM, Gibco) (X LIOnMDIBE &5 &
DITHRINE. 1EEFE L. BER. Kirb.2F v RIVIBEFRIEN2AKAL % (0]
UL, AHBZICSDSY Y TNy 77 —&MZ BB R, RETOY MEICELY
— RERICHTY) ~ER{bCaMKIT#{k (Fukunaga K et al., J. Biol. Chem. 199
2, 267, 22527-22533) %, 2RALKRICHTY Y FIgGHiiA (SouthernBiotechft
&) ZRWTCaMKIIDEMALICDWTRIE Lz (R LA DOERUAD
SHEBEORETOY MRICLENSK) . TORRER1ISRT,

B1icsWT. SREEMERMLAL>IEE (FB: c) OER%E 1
00%& LT, TP-009~TP-066 (ZhEh., 54~66IIHIL) #HRMLE
1 E DCaMKIIDFMEAE N REINTWS,

[EA5R%12 ]

Kir6. 1F ¥+ RIVODCDNADEA I N TSR I KRR 4 — : pcDNA3. 1-Kir6. 1
ERIERFEXRZREGREZHRRR, AFHELLYAFLE, S SF7X 3
KRRy &H—%BWZUAE, BEHERBI 1T OKir6. 2F v R IV IBE| FEIEN2AKAE DR
HERUFERICIY. Kir 1F v 2L A BREIFEIR I E/-N2AME % 572,

/TBoNKir6 1F v XIVBFRFEMEZFBWT, CaMKIVDFEMELICDWT
AE L, REFEIGHRI CEROBETOY METHY., —RTFUEKIC
) VB CaMKIViT{& (Kasahara J et al., J. Biol. Chem.2001, 276, 240
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[0113] E2ICBVWT. RBREEMERMLAN>IEE (FB: c) OER%E 1T
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1 E DCaMKIIDFMEAE N REINTWS,
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sER D&
[EkIE1] = (1)
[161]
R? XR?
R3
R4

(1)

[, R'BLUPR4DHI>BED—FFNOFVEFTHY., fiAIE
KEBF. FEENOFVEFTHY ;

R2iE, KFREF. X'LKYBRINZ 1 ULOBEREICLY B
INTVWTHLWT I DI RIEZIL, TEONAOTVRFICELY
BRINTWTELW (Ci_s7IFI) ALK, F/1E—CO
YReTHY ;

Yix, O, FLENRITHY ;

R6IZ, Cr_sZIFI, 1UEONAOFVEFICLYBHRINT
WTHELWC 7N OF>, XTLYRIRINS 1 ULOEBREIC
FYBBMINTWTELWT DI, FREEXTEYBRINS 1L
FOBHEICLYBBRINTVWTELWVWEXIF6ERATOTY —IL
THY., TITC s TLFLRIUEDNOFVERERFICLY B
NTWTHLIL, LV FHLEX2LYRBRINWE 1 DOEBREIC
SYBBINTWTHLC

R7I&, KFRERF. FLEC_¢T7IFILTHY ;

XiE, O, FLIENRSTHY ;

R3iE, XT&LYBRIND T ULEOEBEBREICLIYBEBRINTWNWT
HLVWT I, FEEXTEYBRINS T ULOBHREICLYE
BINTWTHELWERIE6BEATOTY—ILTHY ;

RoI&, KREF. FLEC,_¢TIFILTHY ;

XL, FNEFNMILIC, Ci_TILFI. NOTVIRTF. Ci 67
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[553K1R2]

[553KIR3]

55 KIR4]

[E53KIR5]

[E53KIR6]

55 RIAT]

ILIAFY, ZbO, BLVTTTI/HHERIN

X2lg, Ci_oZIAFY, Co 7T ZIAFS, Ci_¢TIF
T FY, BLUT-NRIVTRIZHALBIRI N ;

R1MUE, KFEETF. Ci_67IIFI. (C,_7IOFY) AR
Zb, FERT7 DR/ X T LYBRINS 1 U EOBHBREICE
YBBMINTWTELWRY LI FCHILRZIIILTHY ;

R12iE, KEEF. £EC - 7ILFILTHD]
THRINZILEY. TOITFVFFT— TEOVFRFLAYT—, £
FIFEREE L THEREDIE,

R'&LUR*H, "OFVRETFLYBIRINS, BFKIE 1 ICEH
DIEEW. TEOIFVFAT—, TEOTVTRATLAT—, FLEEE
& LTEFaAE DiR,

R'ELTR*H, BRFEFTHD, HRKE1FLIEF2ICEEHDE
M. FEOIFVFFT—. TDITFATLAT—, FLIEEREL
TEFa % Di&,

R2A, XTLYBRRINZD TULEOBBREICLYBBRINTWT
HELVWT T ZNZAIKRZII, TUEONOFVBRFICLYBRINT
WTHLW (Ci_¢7ILFI) ARV, EEF—COYRETH
3. BKEBE1~30WIh 1 BICREEHOLEH. TOIFVFAY
— EDVTATLAT—, FLEBERE L THELRZEDE,

R3A, XTLYRBRINZD TULOBBREICLYBBRINTWT
HBIWTIZIWNTHD, BRKET~40VWThD 1IRICEEDOLEY
EDIFVUFAT— EOVTFRTFLAT—, TLEREERELTEH
BT DIE,

XH, NHTHB, BFXKE1~500WThh 1 IHICERDOIELEY.
FDIFVFFIR—, TOIVTRFTLAT—, TLEEERE LTHSE
EDIE,

N— ((R) — ((1S, 2R, 3S, 5SS, 7R) —1, 56—¥
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TEYINR;
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Kir6.2 overexpressed in Neuro2A cells

54-66: novel adamantane derivative
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Kir6.1 overexpressed in Neuro2A cells

54-66: novel adamantane derivative
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bla promoter
Amp(R) CMV promoter
CMV forward primer

/ T7 primer
HindIII (g03)

T7 promoter
BamHI (921)

UC origin Kir6.2
prore DCDNA3.1-Kir6.2 "

6631bp
Notl (2100)

Xhol (2115)

/\ Xbal (2121)
SV40 pA \Sful (2134)
Agel (2175)
Pmel (2205)

Neo(R) BGH reverse primer
BGH pA
f1 origin
SV40 early promoter
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1 GACGGATCGG GAGATCTCCC GATCCCCTAT GGIGCACTCT CAGTACAATC TIGCTICTGATG
61 CCGCATAGTT AAGCCAGTAT CTGCTCCCTG CTTGTGTIGTT GGAGGTCGCT GAGTAGTGCG
121 CGAGCAARAT TTAAGCTACA ACAAGGCAAG GCTTGACCGA CAATTGCATG AAGAATCTGC

CMV promoter

181 TTAGGGTTAG GCGTITTGCG CTGCTTCGCG ATGTACGGGC CAGATATACG CGTTGACATT
cMVEmeOter

241 GATTATTGAC TAGTTATTAA TAGTAATCAA TTACGGGGTC ATTAGITCAT AGCCCATATA
CMV promoter

301 TGGAGTTCCG CGTTACATAA CTTACGGTAA ATGGCCCGCC TGGCTGACCG CCCAACGACC
CMV promoter

361 CCCGCCCATT GACGTCAATA ATGACGTATG TTCCCATAGT AACGCCAATA GGGACTTTCC
CMV promoter

421 ATTGACGTCA ATGGGTGGAC TATTTACGGT AAACTGCCCA CTTGGCAGTA CATCAAGTGT
CMV promotar

481 ATCATATGCC AAGTACGCCC CCTATTGACG TCAATGACGG TAAATGGCCC GCCTGGCATT
CMV promoter

541 ATGCCCAGTA CATGACCTTA TGGGACTTTC CTACTTGGCA GTACATCTAC GTATTAGTCA
CMV promoter

601 TCGCTATTAC CATGGTGATG CGGTTTTGGC AGTACATCAA TGGGCGTGGA TAGCGGTTTG
CMY promoter

661 ACTCACGGGG ATTTCCAAGT CTCCACCCCA TTGACGTCAA TGGGAGETIG TTTTGGCACC

CMYV forward Erimer
CMV promoter

721 ABAATCAACG GGACTTTCCA AAATGTCGTA ACAACTCCGC CCCATTGACG CAAATGGGCG

cMVlumardErime

CMV promoter

781 GTAGGCGTGT ACGGTGGGAG GTCTATATAA GCAGAGCTCT CTGGCTAACT AGAGAACCCA
T7 primer

CMV promoter

17 promoter

841 CTGCTTACTG GCTTATCGAA ATTAATACGA CTCACTATAG GGAGACGCAA GCTGGCTAGT

Hindll Bamti Kir6.2
AWAAAAAAAANAS

2 M L s R K & 1 1 PE

901 TAAGCTTGGT ACCGAGCTCG GATCCGCCAC CATGCTGICC CGAAAGGGCA TTATCCCTGA
Kir6.2

w2 EE Y ¥V L TR L A E D PT E PRY R T RE

961 GGAATATGTG CTGACCCGGC TGGCAGAGGA CCCTACAGAG CCCAGGTACC GTACTCGGGA
Kis2

2 ER R.A R F V 8 K K G N G N V¥ A H K N TR

1021 GAGGAGGGCC CGCTTCGTGT CCAAGAAAGG CAACTGCAAC GICGCGCACA AGAACATCCG
Kigz

2 -RE Q@ 6 R FL @ DV F T T L NDL X woorwn

1081 AGAGCAGGGC CGCTTCCTGC AAGATGTGIT CACCACGCTG GTGGACCTCA AGTGGCCCCA
Kir6.2

2 HT L L 1 F T M s F L €5 W LLEF A ®vw

1141 CACGCTGCTC ATTTTCACCA TGTCCTTCCT GTGCAGCTGG CTGCTCTTCG CCATGGTCTG
Kirg.2

2 WW L I A F A H @D L AP & EG T N v PCT

1201 GTGGCTCATC GCCTTTGCCC ACGGTGACTT GGCCCCCGGA GAGGGCACCA ATGTGCCCTG
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Kir6.2
2 6V T 8 1T H 5 F s 8 A FL F sl g aNT
1261 CGTCACAAGC ATCCACTCCT TTTCGTCTGC CTTCCTTTTIC TCCATCGAGG TCCAGGTGAC
Kirg.2
2 T1 @ F G &6 R M ¥vI EEC P L Ao L 1T TT
1321 CATIGGTTTC GGCGGGCGCA TGGTGACAGA GGAATGTICCC CIGGCCATCC TTATTCTGAT
) Kir6.2
2 v .a N T vae L M1l N &1 ®wm rec 1T F WK
1381 CGTGCAGAAT ATCGTAGGGC TAATGATCAA CGCCATCATG CTGGGCTGCA TCTTCATGAA
’ Kir6.2
2 KT A Q@ A H R R AE T LI F 5 KH Ao T
1441 AACGGCACAG GCCCATCGGC GGGCAGBAAAC CCTCATCITC AGCAAGCATG CCGTGATCAC
Kirg.2
2 TL R H & R L C FM L RV & DLRE K B W
1501 CCTGCGACAT GGCCGCCTGT GCTTCATGCT TCGCGTAGGG GACCTCCGAA AAAGCATGAT
Kirg.2
+2 L S A T | H M Q Vv v R K T T S P E G E V-
1561 CATTAGCGCC ACCATTCATA TGCAGGTGGT GCGCAAGACC ACCAGCCCGG AGGGCGAGGT
Kir6.2
+2 VvV P L H @ V D 1 P M E N [¢] v G G N S | F-
1621 TGTGCCTICTC CACCAGGTGG ACATCCCCAT GGAGAACGGT GTGGGTGGTA ACAGCATCTT
|:('i.!'6.2
2 FLV A PFPLI I YH ¥ 1T 0 85 m s r 1 voorL
1681 TCTGGTGGCC CCACTCATCA TCTACCACGT CATCGACTCC AACAGCCCGC TCTACGACCT
Kll'ﬁ._z'
+2 L A P 8 D L H H H Q D L E 1 1 v | L E G V-
1741 GGCTCCTAGT GACCTGCACC ACCACCAGGA CCTGGAGATC ATTGICATCT TGGAAGGTGT
Kiré.2
+2 "V Vv E T T G 1 T T Q A R T S Y L A D E I L-
1801 GGTAGAAACC ACAGGCATTA CCACCCAGGC CCGCACCTCC TATCTGGCTG ACGAGATTCT
KirG.2
2 LW G Q R F Vv P I v A E E D G R Y 5 v b Y-
1861 GTGGGGGCAG CGTTTTGTCC CCATCGTGGC CGAGGAGGAT GGCCGCTATT CTGTGGACTA
Kir6.2
2 'Y 8§ K F G N T v K Vv P T P L ] T A R Q L D-
1921 CTCCAAATTC GGGAACACCG TTAAAGTGCC CACACCACTC TGCACAGCCC GCCAGCTTGA
Kir5.2
+2 ‘D E D R 8 L L D A L T L A 8 5 R G 4 L R K-
1981 TGAGGACCGC AGCCTGCTGG ATGCCCIGAC CCTCGCCTCG TCGCGAGGGC CCCTGCGCAA
Kirg.2
+2 KR g v A ¥V A K A K P K F S | ) P D S L &-
2041 GCGCAGTGTG GCTGIGGCAA AGGCCAAGCC CAAGTTTAGC ATCTCTCCGG ATTCCTTGTC
Kirg.2 Notl Xbal Stul
Xhol
+2 S "
S
2101 CTGATAGCGG CCGCTCGAGT CTAGAGGGCC CTTCGAACAA AAACTCATCT CAGAAGAGGA
Agel Pmal BGH&.&
2161 TCTGAATATG CATACCGGTC ATCATCACCA TCACCATTGA GTTTAAACCC GCTGATCAGE
BGH raverse pl’il;l.E
BGH pA
2221 CTCGACTGTG CCTTCTAGTT GCCAGCCATC TGTTGTTTGC CCCTCCCCCG TGCCTTCCTT

BGH reverse primer
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BGH pA
2281 GACCCTGGAA GGTGCCACIC CCACTGTICCT TTCCTARTAA AATGAGGAAA TTGCATCGCA
BGH pA
2341 TTGTCTGAGT AGGTGTCATT CTATTCTGGG GGGIGGGGTG GGGCAGGACA GCAAGGGGGA
BGl A
2401 GGATTGGGAA GACAATAGCA GGBCATGCTGG GGATGCGGTG GGCTCTATGG CTTCTGAGGC
1 origin
2461 GGARAGAACC AGCTGGGGCT CTAGGGGGTA TCCCCACGCG CCCTGTAGCG GCGCATTAAG
11 origin
2521 CGCGGCGGGT GTGGTGGTTA CGCGCAGCGT GACCGCTACA CTTGCCAGCG CCCTAGCGCC
1 crigin
2581 CGCTCCTTTC GCTITTCTTCC CTTCCTTTICT CGCCACGTTIC GCCGGCTTTC CCCGTCRAGC
! crigin
2641 TCTAARATCGG GGGCTCCCTT TAGGGTTCCG ATTTAGTIGCT TTACGGCACC TCGACCCCARA
{1 origin
2701 AARACTTGAT TAGGGTGATG GTTICACGTAG TGGGCCATCG CCCTGATAGA CGGTTTTITICG
f1 crigin
2761 CCCTTTGACG TTGGAGTCCA CGTTCTITAA TAGTGGACTC TTGTTCCAAA CTGGAACAAC
f1 orl:gi.n
2821 ACTCAACCCT ATCTCGGTCT ATTCTITITGA TTTATAAGGG ATTTIGCCGA TITCGGCCTA
11 erigin
2881 TTGGTTAAAR AATGAGCTGA TTTAACAAAA ATTTAACGCG AATTAATICT GIGGAATGTG
SV40 early promoter
2941 TGTCAGTTAG GGTGIGGAAA GTCCCCAGGC TCCCCAGCAG GCAGAAGTAT GCAARGCATG
SV40 early promoter
3001 CATCTCAATT AGTCAGCAAC CAGGTGTGGA AAGICCCCAG GCTCCCCAGC AGGCAGAAGT
SV40 early promotar
3061 ATGCAAAGCA TGCATCTCAA TTAGTCAGCA ACCATAGTCC CGCCCCTRAAC TCCGCCCATC
Sv40 ea.r!z erumoter
3121 CCGCCCCTAA CTCCGCCCAG TTCCGCCCAT TCTCCGCCCC ATGGCTGACT AATTTTTTIT
$Va0 early promoter
3181 ATTTATGCAG AGGCCGAGGC CGCCTCTGCC TCTGAGCTAT TCCAGAAGTA GTGAGGAGGC
SY40 early promoter
3241 TTTTTTGGAG GCCTAGGCTT TTGCAAAAAG CTCCCGGGAG CTTGTATATC CATTTTCGGA
Neo(R)
3301 TCTGATCAAG AGACAGGATG AGGATCGITT CGCATGATTG AACAAGATGG ATTGCACGCA
Neo(R)
3361 GGTICTCCGG CCGCTTGGGT GGAGAGGCTA TTCGGCTATG ACTIGGGCACA ACAGACAATC
Nec{R)}
3421 GGCTGCTCTG ATGCCGCCGT GITCCGGCTG TCAGCGCAGG GGCGCCCGGT TCTTTTTGTC
Neo(R)
3481 AAGACCGACC TGICCGGTGC CCTGAATGAA CTGCAGGACG AGGCAGCGCG GCTATCGTGSG
Neo(R)
3541 CIGGCCACGA CGGGCGTITCC TTGCGCAGCT GTGCTCGACG TTGTCACTGA AGCGGGAAGG
Nea(R)
3601 CGACTGGCTGC TATTGGGCGA AGTGCCGGGG CAGGATCTCC TGTCATCTCA CCTTGCTCCT
Neo(R}
3661 GCCGAGARAG TATCCATCAT GGCTGATGCA ATGCGGCGGC TGCATACGCT TGATCCGGCT
Neo(R)
3721 ACCTGCCCAT TCGACCACCA AGCGAAACAT CGCATCGAGC GAGCACGTAC TCGGATGGAA
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Neo{R)
3781 GCCGGTCITG TCGATCAGGA TGATCTGGAC GAAGAGCATC AGGGGCTCGC GCCAGCCGAA
Neo(R)
3841 CTGTTCGCCA GGCTCAAGGC GCGCATGCCC GACGGCGAGG ATCTCGTCGT GACCCATGGC
Neo{R)
3901 GATGCCTGCT TGCCGAATAT CATGGTGGAA AATGGCCGCT TTTCTGGATT CATCGACTGT
Neo(R)
3961 GGCCGGCTGG GTGTGGCGGA CCGCTATCAG GACATAGCGT TGGCTACCCG TGATATTGCT
Neo(R}
4021 GAAGAGCTTG GCGGCGAATG GGCTGACCGC TTCCTCGTGC TTTACGGTAT CGCCGCTCCC
Neo(R)
4081 GATICGCAGC GCATCGCCTT CTATCGCCTT CTTGACGAGT TCTTCTGAGC GGGACTCTGG
4141 GGTTCGCGAA ATGACCGACC AAGCGACGCC CAACCTGCCA TCACGAGAIT TCGATTCCAC
4201 CGCCGCCTTC TATGAAAGGT TGGGCTTCGG AATCGTITITC CGGGACGCCG GCTGGATGAT
SV40 pA
4261 CCTCCAGCGC GGGGATCTCA TGCTGGAGTT CTTCGCCCAC CCCAACTTGT TTATTGCAGC
SV40 pA
4321 TTATAATGGT TACAAATAAR GCAATAGCAT CACAAATTTC ACAAATAAAG CATTITTTTTC
SV40 pA
4381 ACTGCATTCT AGTTGTGGTT TGTCCAAACT CATCAATGTA TCTTATCATG TCTGTATACC
4441 GTCGACCTCT AGCTAGAGCT TGGCGTAATC ATGGTCATAG CTGTTTCCTG TGTGARATTG
4501 TTATCCGCTC ACAATTCCAC ACAACATACG AGCCGGAAGC ATAAAGTGTA AAGCCTGGGG
4561 TGCCTAATGA GTGAGCTAAC TCACATTAAT TGCGTTGCGC TCACTGCCCG CTITTCCAGTC
4621 GGGAAACCTG TCGIGCCAGC TGCATTAATG AATCGGCCAA CGCGCGGGEA GAGGCGGTTT
4681 GCGTATTGGGE CGCTCTTCCG CTTICCTCGCT CACTGACTCG CTGCGCTCGG TCGITCGGCT
4741 GCGGCGAGCG GTATCAGCTC ACTCAAAGGC GGTAATACGG TTATCCACAG AATCAGGGGA
4801 TAACGCAGGA AAGAACATGT GAGCAAARAGG CCAGCAAAAG GCCAGGAACC GTAAAAAGGC
pUC origin
4861 CGCGTTGCTG GCGITTTTCC ATAGGCTCCG CCCCCCTGAC GAGCATCACA AAMAATCGACG
pUC origin
4921 CTCAAGTCAG AGGIGGCGAA ACCCGACAGG ACTATAAAGA TACCAGGCGT TTCCCCCTIGG
pUC orlgin
4981 AAGCTCCCTC GTGCGCTCTC CTGTITCCGAC CCTGCCGCTT ACCGGATACC TGTCCGCCTT
pUG origin
5041 TCTCCCTTCG GGAAGCGTGG CGCTTTCTCA TAGCTCACGC TGTAGGTATC TCAGTTCGGT
pUC origin
5101 GTAGGTCGTT CGCTCCAAGC TGGGCTIGTGT GCACGAACCC CCCGTTCAGC CCGACCGCTG
puUC otigin
5161 CGCCTTATCC GGTAACTATC GTCTTGAGIC CRACCCGGTA AGACACGACT TATCGCCACT
pUC origin
5221 GGCAGCAGCC ACTGGTAACA GGATTAGCAG AGCGAGGTAT GTAGGCGGTG CTACAGAGTT
pUG origin
5281 CTTGAAGTGG TGGCCTAACT ACGGCTACAC TAGAAGAACA GTATTTGGTA TCTGCGCTCT
pUG origin
5341 GCTGAAGCCA GTTACCTICG GARAAAGAGT TGGTAGCTCT TGATCCGGCA AACABAACCAC
pUC origin
5401 CGCTGGTAGC GGTGGTTITT TTIGTTTGCAR GCAGCAGATT ACGCGCAGAA AAAAAGGATC

pUC origin
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5461 TCAAGAAGAT CCTTTGATCT TTTCTACGGG GTCTGACGCT CAGTGGAACG AAARACTCACG
pUC origin

5521 TTAAGGGATT TTGGTICATGA GATTATCAAA AAGGATCTTC ACCTAGATCC TTTTAAATTA

5581 AAAATGABAGT TTTAAATCAA TCTAAAGTAT ATATGAGTAA ACTTGGTCTG ACAGITACCA

Amp(R)

5641 ATGCTTAATC AGTGAGGCAC CTATCTCAGC GATCTGTCTA TTTCGTTCAT CCATAGTTGC
Amp(R)

5701 CIGACTCCCC GTCGIGTAGA TAACTACGAT ACGGGAGGGC TTACCATCTG GCCCCAGTGC
Amp(R)

5761 TGCAATGATA CCGCGAGACC CACGCTCACC GGCTCCAGAT TTATCAGCAA TAAACCAGCC
Amp(R)

5821 AGCCGGAAGG GCCGAGCGCA GAAGTGGICC TGCAACTTTA TCCGCCTCCA TCCAGTCTAT
Amp(R)

5881 TAATTGTTGC CGGGAAGCTA GAGTAAGTAG TTCGCCAGTT BAATAGTTTGC GCAACGTTST
Amp(R)

59241 TGCCATTGCT ACAGGCATCG TGGTGTCACG CTCGTCGTTT GGTATGGCTT CATTCAGCTC
Amp(R)

6001 CGGTTCCCAA CGATCAAGGC GAGTTACATG ATCCCCCATG TTGTGCARAR AAGCGGTTAG
Amp(R)

6061 CTCCTTCGGT CCTCCGATCG TTGTCAGAAG TAAGTIGGCC GCAGTGTTAT CACTCATGGT
Amp{R)

6121 TATGGCAGCA CTGCATAATT CTCTTACIGT CATGCCATCC GTAAGATGCT TTTCTGTGAC
Amp(R)

6181 TGGTGAGTAC TCAACCAAGT CATTCTGAGA ATAGTGTATG CGGCGACCGA GTITGCTCTIG
Amp(R)

6241 CCCGGCGTCA ATACGGGATA ATACCGCGCC ACATAGCAGA ACTTTAAAAG TGCTCATCAT
Amp{R)

6301 TGGAAAACGT TCTTCGGGGC GAARACTCTC AAGGATCTTA CCGCTGTTGA GATCCAGTTC
Amp(R)

6361 GATGTAACCC ACTCGTGCAC CCAACTGATC TTCAGCATCT TTTACTTTCA CCAGCGTITTC
Amp{R)

6421 TGGGTGAGCA AAAACAGGAA GGCAAAATGC CGCAAARAAAG GGAATAAGGG CGACACGGAA
Amp{R)

6481 ATGTTGAATA CTCATACTCT TCCTTTTICA ATATTATTGA AGCATTTATC AGGGTTATTG

bla promcter
Amp{FR)

6541 TICTCATGAGC GGATACATAT TTGAATGTAT TTAGARARAT AAACAAATAG GGGTTCCGCE
bla promoter
6601 CACATTTCCC CGAARAGTGC CACCTGACGT C
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[E5]

bla promoter CMV promoter

Amp(R) CMV forward primer
T7 primer
HindIlI (903)
T7 promoter

Kpnl (913}
BamHI (g21)

. BstXI (935)
pcDNA3.1-Kir6.1 Kir.1

6733 bp

pUC origin

Notl (2211)
Xbal (2223)

/\ Apal (2233)
SV40pA \Sﬁﬂ (2236)
_ Agel (2277)
Pmel{2307)
Neo(R) BGH reverse primer

BGH pA
f1 origin
SV40 early promoter
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[Eg6-1]

1 GACGGATCGG GAGATCTCCC GATCCCCTAT GGTGCACTCT CAGTACAATC TGCTCTGATG
61 CCGCATAGIT AAGCCAGTAT CTGCTCCCTG CTTGTGTGTT GGAGGTCGCT GAGTAGIGCG
121 CGAGCAAAAT TTAAGCTACA ACAAGGCAAG GCTTGACCGA CAATTGCATG AAGAATCTGC

CMY promoer

181 TTAGGGTTAG GCGITTTGCG CTGCTTCGCG ATGTACGGGC CAGATATACG CGTTGACATT
CMVEmmmer

241 GATTATTGAC TAGTITATTAA TAGTAATCAA TTACGGGGTC ATTAGTITCAT AGCCCATATA
CMV promoter

301 TGGAGTTCCG CGTTACATAA CTTACGGTAA ATGGCCCGCC TGGCTGACCG CCCAACGACC
CMV promoter

361 CCCGCCCATT GACGTCAATA ATGACGTATG TTCCCATAGT AACGCCAATA GGGACTTTCC
CMVprowtel"_

421 ATTGACGTCA ATGGGTGGAC TATTTACGGT ABACTGCCCA CTTGGCAGTA CATCAAGTGT
CMV promoter

481 ATCATATGCC AAGTACGCCC CCTATTGACG TCAATGACGG TAAATGGCCC GCCTGGCATT
cMVEmmOfer

541 ATGCCCAGTA CATGACCITA TGGGACTTIC CTACTTGGCA GTACATCTAC GTATTAGTCA
cMVEfDmOth

601 TCGCTATTAC CATGGTGATG CGGTTTTGGC AGTACATCAAR TGGGCGTGGA TAGCGGTTTG
CMVEromotar

661 ACTCACGGGG ATTTCCAAGT CTCCACCCCA TTGACGTCAA TGGGAGITTG TTTTGGCACC
CMV promoter

721 AAAATCAACG GGACTTTCCA AAATGTCGTA ACAACTCCGC CCCATTGACG CAAATGGGCG

CMV forward Erlme

CMVErnmoter

781 GTAGGCGTGT ACGGTGGGAG GTCTATATAA GCAGAGCTCT CTGGCTAACT AGAGAACCCA

T?p_rj;cner
CMVpromot'(‘er

TTErLommer i

841 CTGCTTACTG GCTTATCGAA ATTAATACGA CTCACTATAG GGAGACCCAA GCTGGCTAGT

Konl BamHi X
Hindlll BstXi
VWA

+2 M L A R K S | 1 P E-

901 TARGCTTGGT ACCGAGCTCG GATCCGCCAC CATGCTGGCC AGGARGAGCA TCATCCCGGA
. Kire.1

2 EE Y VN L AR 1T A & ENL B KPR 1T R Dr

961 GGAGTATGTG CTGGCCCGCA TCGCGGCGGA GBACCTGCGC AAACCGCGCA TCCGCGACCE
Kir6.1

2 RL P K A R F T A K 5 @ A C N T A m ®xwum-

1021 CCTCCCCARA GCCCGCTTCA TCGCCAAGAG CGGAGCCTGC AACCTGGCTC ACAAGAACAT
(X

2 TR E @ B RF L D T Fr 1T 1 v LT ®wor

1081 CCGAGAGCAA GGTICGCTTCC TGCAGGACAT CTITCACCACC TTGGTAGACC TGAAGTGGCG
K6

2 RH T L VvV I1LF T M8 F Lo s Wil

1141 TCACACGCTG GICATCTTCA CCATGICCTT CCTCTGCAGC TGGCTGCTCT TCGCTATCAT
X

+2 "MW W L v A F A H G D I Y A Y M E K G [ T-

1201 GTGGTGGCTG GTGGCCTTCG CCCACGGGGA CATCTATGCT TACATGGAGA AAGGCATCAC
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Kirg.1

+2 T E K ] G L E s AV c v T N ¥V R S F T S8 A-

1261 GGAGAAGAGT GGCCTGGAGT CTGCCGTCTG TGTGACCAAT GTCAGGTCAT TCACTTCTGC
|S|'I'_G.1

+2 ‘A F L F s 1 E v Q Vv T | G F G G R M M T E-

1321 GITICTCTTC TCCATCGAGE TTCAAGTGAC CATTGGGITT GGAGGGAGAA TGATGACTGA
Kirg.1

+2 -"EE C P L A | T v L | L Q N A v G L | I N-

1381 GGAGIGCCCT CTGGCCATCA CGGITTTGAT TCTGCAGAAC ATTGIGGGTC TGATCATCAA
Kir6.1

+2 'N AV M L G C | F M K T A 0] A H R R A E T-

1441 CGCGGTCATG TTGGGCTGCA TCTTCATGAA GACGGCCCAG GCCCACAGAA GGGCAGAGAC
Kir.1

+2 T L | F § R H A v | A v R N G K L C F M F-

1501 GCTGATTTIC AGCCGCCATG CTGTAATTGC GGTCCGTAAT GGCAAGCTGT GCTTCATGTT
Kir6.1

+2 -F R v G D L R K s M 1 | S A S V R | Q v v

1561 CCGGGTGGGT GACCTGAGGA AAAGCATGAT CATTAGCGCC TCGGTGCGCA TCCAGGTGGT
Kirs.1

+2 'V K K T T T P E G E v v P 1 H Q Q D | P Vv

1621 CAAGAAAACC ACGACGCCAG AAGGAGAGGT GGTGCCTAIT CACCAGCAGG ACATCCCTGT
Kir6.1

¥2 -V D N P ] E 5 N N 1 F L v A P L | | C H V

1681 GGATAATCCC ATCGAGAGCA ATAACATCTT CCTAGTGGCC CCTTTGATCA TCTGCCATGT
K,i'rﬁ.‘l

2 V1 D K R &8 F L ¥m 1. 5 aT7pDpLlv N oot

1741 GATTGATAAG CGTAGCCCCC TGTACGATAT CTCAGCCACT GACCTTGTICA ACCAAGACCT
Kir6.1

+2 -LE VW 1 v [ L E G Vv v E T T G | T T Q A R-

1801 GGAGGTC-ATA ‘GTG.ATTCTCG AG.GGC'GTG'GT G'GATATACCACG GGCATCACCA CGCAAGCGCG
Kir6.1

+2 'F\ T 8 Y | A E E | Q w G H R F Vv 8 | v T E-

1861 GACCTCCTAC ATTGCAGAGG AGATCCAGTG GGGACACCGC TTCGTGTCGA TTGTGACTGA
Kir6.1

+2 +*E E E G vV ¥ 8§ v D Y S K F G N T V R vV A A

1921 GGAGGAGGGA GTGTACTCTG TGGACTATTC TAAATTTGGT AATACTGTGA GAGTGGCGGC
Kirg.1

+2 ‘AP R [ 8 A R E L D E K P S 1 L | Q T L Q-

1981 GCCAAGATGC AGTGCCCGGG AGCTGGACGA GAAACCTTCC ATCTTGATTC AGACCCTGCA
Kir6.1

+2 'Q K 8 E L S H o] N S L R K R N S M R R N N-

2041 AAAGAGTGAAR CTIGTCGCACC AGAATTCTCT GAGGAAGCGC AACTCTATGA GAAGAAACAR
Kire.1

+2 'N S M R R 8 N S | R R N N S S L M v P K V-

2101 CTCCATGAGG AGGAGCAACT CCATCCGGAG GAATAACTCT TCCCTCATGG TGCCCAAGGT

Kir6.1 Notl
+2 'V Q F M T P E G N Q c P S E s *
2161 GCAATTCATG ACTCCAGAAG GAAACCAGTG CCCATCAGAA TCATGATAGC GGCCGCTCGA
Apal

Xbal Sful Agel

AN AAAAN

2221 GTCTAGAGGG CCCTTCGAAC AAAAACTCAT CTCAGAAGAG GATCTGAATA TGCATACCGG
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&gel Pmel BGH pA
2281 TCATCATCAC CATCACCATT GAGTTTAAAC CCGCTGATCA GCCTCGACTG TGCCTTCTAG
BGH reverse primer
BGH pA
2341 TTGCCAGCCA TCTGTTGTTT GCCCCTICCCC CGTGCCTTCC TTGACCCTGG AAGGTGCCAC
BGH pA
2401 TCCCACTGIC CTTTCCTAAT AAAATGAGGA AATTGCATCG CATTGTCTGA GIAGGTGTCA
BGH EA
2461 TTCTATTCTG GGGGETGGGG TGGGEGCAGGA CAGCAAGGGG GAGGATTGGG AAGACAATAG
BGH pA
2521 CAGGCATIGCT GGGGATGCGG TGGGCTICTAT GGCTTCTGAG GCGGABAGAA CCAGCTGGGG
1 chigJ‘n
2581 CTCTAGGGGG TATCCCCACG CGCCCTGTAG CGGCGCATTA AGCGCGGCGG GIGIGGTGAT
{1 origin
2641 TACGCGCAGC GTGACCGCTA CACTTGCCAG CGCCCTAGCG CCCGCTCCTT TCGCTTTCIT
f1 origin ]
2701 CCCTTCCTTT CTCGCCACGT TCGCCGGCTT TCCCCGTCAA GCICTAAATC GGGGGCTCCC
- f1 origin
2761 TTTAGGGTIC CGATTTAGTG CTTTACGGCA CCTCGACCCC AMAAAACTTG ATTAGGGTGA
1 origin
2821 TGGTTCACGT AGTGGGCCAT CGCCCTGATA GACGGTTTTT CGCCCTTTGA CGTTGGAGTC
11 on‘gin
2881 CACGTITCTIT AATAGIGGAC TCTTGTTCCA AACTGGAACA ACACTCAACC CTATCTCGGT
{1 erigin
2941 CTATTCTTTT GATTTATAAG GGATTTTGCC GATTTCGGCC TATTGGTTAA AAAATGAGCT
1 m;iain
3001 GATTTAACAR AAATTTAACG CGAATTAATT CTGTGGAATG TGTGTCAGTT AGGGTGTGGA
BSV44 early promoter
3061 AAGTCCCCAG GCTCCCCAGC AGGCAGAAGT ATGCABAGCA TGCATCTCAA TTAGTCAGCA
3v40 g'aﬂy promoeter
3121 ACCAGGTGTG GAAAGTCCCC AGGCTCCCCA GCAGGCAGAA GTATGCAAAG CATGCATCTC
SV40 early promoter .
3181 AATTAGTCAG CAACCATAGT CCCGCCCCTA ACTCCGCCCA TCCCGUCCCT AACTCCGCCC
SV40 earlz promaoter
3241 AGTTCCGCCC ATTCTCCGCC CCATGGCTGA CTAATTTTITT TTATTTATGC AGAGGCCGAG
8V4D e;a_r_ly promoter
3301 GCCGCCTCTG CCTCTGAGCT ATTCCAGAAG TAGTGAGGAG GCTTITTTTGE AGGCCTAGGC
SV40 early promoter
3361 TTTTGCAAAR AGCTICCCGGE AGCTTGTATA TCCATTITCG GATCTGATCA AGAGACAGGA
Neo(R)
3421 TGAGGATCGT TTICGCATGAT TGAACAAGAT GGATTGCACG CAGGTTCTCC GGCCGCTTGS
Neo{R)
3481 GTGGAGAGGC TATTCGGCTA TGACTGGGCA CAACAGACAA TCGGCTGCTC TGATGCCGCC
Neo(R)
3541 GTGTTCCGGC TGTCAGCGCA GGGGCGCCCG GITCTTITTTG TCAAGACCGA CCTGTCCGGT
Neo(H}
3601 GCCCTGAATG AACTGCAGGA CGAGGCAGCG CGGCTATCGT GGCTGGCCAC GACGGGCETT
Neo(R)
3661 CCTTGCGCAG CTGTGCTICGA CGTTGTCACT GRAGCGGGAA GGGACTGGCT GCTATTGGGC
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Neo(R)
3721 GAAGTGCCGG GGCAGGATCT CCTGTCATCT CACCTTGCTC CTGCCGAGAL AGTATCCATC
Neo(R)
3781 ATGGCTGATG CAATGCGGCG GCTGCATACG CTTIGATCCGG CTACCTGCCC ATTCGACCAC
Neo(R)
3841 CAAGCGAAAC ATCGCATCGA GCGAGCACGT ACTCGGATGG AAGCCGGTCT TGTCGATCAG
Neo(R)
3901 GATGATICTGG ACGAAGAGCA TCAGGGGCTC GCGCCAGCCG AACTGTTCGC CAGGCTCAAG
Neo(R)
3961 GCGCGCATGC CCGACGGCGA GGATCTCGTC GTGACCCATG GCGATGCCTS CTTGCCGAAT
Neo(R)
4021 ATCATGGTGG AAAATGGCCG CTTTTCTGGA TTCATCGACT GIGGCCGGCT GGGTGTGGCG
Neo(R)
4081 GACCGCTATC AGGACATAGC GTTGGCTACC CGTGATATTG CTGAAGAGCT TGGCGGCGAA
Neo(R)
4141 TGGGCTGACC GCTTCCTCGT GCTTTACGGT ATCGCCGCTC CCGATTCGCA GCGCATCGCC
Nec{R)
4201 TTCTATCGCC TTCTTGACGA GTTCTTCTGA GCGGGACTCT GGGGTTCGCG AABATGACCGA
4261 CCAAGCGACG CCCAACCTGC CATCACGAGA TTTCGATTCC ACCGCCGCCT TCTATGAAAG
4321 GTTGGGCTIC GGAATCGTTIT TCCGGGACGC CGGCTGGATGE ATCCTCCAGC GCGGGGATCT
SV40 pA
4381 CATGCTGGAG TTCTTCGCCC ACCCCAACTT GTITTATTGCA GCTTATAATG GTTACAAATA
SV40 pA
4441 AAGCAATAGC ATCACAAATT TCACAAATAA AGCATTTITT TCACTGCATT CTAGTTGTGG
SV4p PA
4501 TITGTCCAAR CTCATCAATG TATCTTATCA TGTICTGTATA CCGTCGACCT CTAGCTAGAG
4561 CTTGGCGTAA TCATGGTCAT AGCTGTTTICC TGTGTGAAAT TGTTATCCGC TCACAATTCC
4621 ACACAACATA CGAGCCGGAR GCATAAAGTG TAAMAGCCTGG GGTGCCTAAT GAGTGAGCTA
4681 ACTCACATTA ATIGCGTTIGC GCTCACTGCC CGCTTTCCAG TCGGGAAACC TGTCGTGCCA
4741 GCTIGCATTAA TGAATCGGCC AACGCGCGGGE GAGAGGCGGT TTGCGTATTG GGCGCTCTTC
4801 CGCTTCCTCG CTCACTGACT CGCTGCGCTC GGTCGTICGG CTGCGGCGAG CGGTATCAGC
4861 TCACTCAAAG GCGGTAATAC GGTTATCCAC AGAATCAGGG GATAACGCAG GAAAGAACAT
puUC o.r?aa
4921 GTGAGCAAAA GGCCAGCAAA AGGCCAGGAR CCGTARARAAG GCCGCGTTGC TGGCGTTTTIT
pUC origin
4981 CCATAGGCTC CGCCCCCCTG ACGAGCATCA CAAAAATCGA CGCTCAAGTC AGAGGTGGCG
pUG origin
5041 AAACCCGACA GGACTATAAAR GATACCAGGC GTTTCCCCCT GGAAGCTCCC TCGTGCGCTC
pUC origin
5101 TCCIGIICCG ACCCTGCCGC TTACCGGATA CCTGICCGCC TTICTCCCTT CGGGAAGCGT
pUC origin
5161 GGCGCTTICT CATAGCTCAC GCTGTAGGTA TCTICAGITCG GTGTAGGTCG TTCGCTCCAA
pUC origin
5221 GCTGGGCTGT GTGCACGAAC CCCCCGITCA GCCCGACCGC TGCGCCTTAT CCGGTAACTA
pUC origin )
5281 TCGTCTTGAG TCCAACCCGE TAAGACACGA CTTATCGCCA CTGGCAGCAG CCACTGGTAA
pUC origin
3341 CAGGATTAGC AGAGCGAGGT ATGTAGGCGG TGCTACAGAG TTCTTGAAGT GGTGGCCTAA

pUC origin
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5401 CTACGGCTAC ACTAGAAGAA CAGTATTTGG TATCTGCGCT CTGCTGAAGC CAGTTACCTT
pUC origin
5461 CGGAAARAGA GTTGGTAGCT CTTGATCCGG CAAACAAACC ACCGCTIGGTA GCGGTGGTTT
pUG origin
5521 TTITGTTIGC AAGCAGCAGA TTACGCGCAG AAAAAAAGGA TCTCAAGAAG ATCCTTTGAT
pUGC origin
5581 CTITTICTACG GGGTCTGACG CTCAGTGGAR CGAAAACTCA CGTTAAGGGA TITIGGTCAT
pUG origin
5641 GAGATTATCA AAAAGGATCT TCACCTAGAT CCTTTTAAAT TAAAAATGAA GTTTTAAATC
5701 AATCTAAAGT ATATATGAGT AAACTTGGTC TGACAGITAC CAATGCTTAA TCAGTGAGGC
Amp(R}
5761 ACCTATCTCA GCGATCTGTC TATTTCGTITC ATCCATAGTT GCCTGACTCC CCGTICGTGTA
i Amp(R)
5821 GATAACTACG ATACGGGAGG GCTITACCATC TGGCCCCAGT GCTGCAATGA TACCGCGAGA
Amp(R)
5881 CCCACGCTCA CCGGCTCCAG ATTTATCAGC AATAAACCAG CCAGCCGGAA GGGCCGAGCG
Amp(R)
5941 CAGAAGTGGT CCTGCAACTT TATCCGCCTC CATCCAGTICT ATTAATTGTT GCCGGGAAGC
Amp(R)
6001 TAGAGTAAGT AGTICGCCAG TTAATAGTTIT GCGCAACGTIT GTTGCCATIG CTACAGGCAT
Amp(R)
6061 CGTIGGTGTCA CGCICGTCGT TTGGTATGGC TTCATTCAGC TCCGGTTCCC AACGATCAAG
Amp(R)
6121 GCGAGTTACA TGATCCCCCA TGTIGTGCAA AAAAGCGGTT AGCICCTTCG GTCCTCCGAT
Amp(R) :
6181 CGTTGTCAGA AGTRAGTTGG CCGCAGTGTT ATCACTCATG GTTATGGCAG CACTGCATAA
Amp(R)
6241 TICTCTTACT GTCATGCCAT CCGTAAGATG CTTTTCTGIG ACTGGTGAGT ACTCAACCAA
Amp(R)
6301 GTCATTICTGA GAATAGIGTA TGCGGCGACC GAGITGCTCT TGCCCGGCGT CAATACGGGA
Amp(R)
6361 TAATACCGCG CCACATAGCA GAACTTTAAA AGTGCTCATC ATTGGAAAAC GTTCTICGGG
Amp{R)
6421 GCGAAAACTC TCRAGGATCT TACCGCTGTT GAGATCCAGT TCGATGTAAC CCACTCGTGC
Ampi{R)
€481 ACCCAACTGA TCTTCAGCAT CTTTTACTTT CACCAGCGTT TCTGGGTGAG CAARAAACAGG
AmpiR)
6541 AAGGCAAAAT GCCGCAAAAR AGGGAATAAG GGCGACACGG AAATGTTGAA TACTCATACT
h1apro‘r:0?;
Amp(R)
6601 CTTCCTTTTT CAATATTATT GAAGCATTTA TCAGGGTTAT TGTCTCATGA GCGGATACAT
bla promoter
6661 ATTTGAATGT ATTTAGARAA ATAAACAAAT AGGGGTTCCG CGCACATTTC CCCGAAAAGT
bla promater
6721 GCCACCTGAC GTC
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