wo 20177204166 A1 | 0K 00000 O T O

Q) FEFBAZRHWICE DV TLAI N ERHEE
(19) HF KB RS é OO 0 O

EEEZES :
y/ =
43) B FEHE — (10) R AFHBS

WO 2017/204166 A1l
2017511 830H (30.11.2017) WIPO | PCT
(51) EFF4FEF D4R (72) #BFE: 5 H B A& (HIROTSUNE, Shinji);
AG6IK 31/27 (2006.01)  AG61K 31/4402 (2006.01) 75588585 K FR AF K IZJi HETEX M E 3
AG61K 31/341 (2006.01)  A6IP 25/02 (2006.01) TEH3%138% Tk B A KR
AG61K 31/351 (2006.01)  A61P 29/00 (2006.01) FIT AR Osaka (JP).

A6IK 31/44 (2006.01)  A61P 43/00 (2006.01)
(HVRENBFHEBZA=ZKERENEH

Q1) EFRHRES PCT/IP2017/019067 Fff (SAEGUSA & PARTNERS); 5410045 KR
(22) EBHEER 201745 B 22H(22.05.2017) BMABRTHRRREEE T -7 -1 4
(25) ERLERDEE - axm | KE Ol OD).
= S EEEEROAVEY. £TOBEOENR
(26) ERARDSEE : Sk EAERE): AE, AG, AL, AM, AO, AT, AU, AZ,
G0) BEIEF—% - BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
FERE 2016-102878  2016FF5A23H(23.05.2016) JP CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
(T1) WEEA: AT A% EAKRB L AR OSAKA DA PG EE BG.ES, FL 6B, GD, GE, GH, GM. a1,
CITY UNIVERSITY) [JP/JP]; T5588585 X IR HN, HR, HU, ID, IL, IN, IR, IS, JB, KE, KG, KH, KN,
AR B AT R LA ST 3 E KP,KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA,
138 2 Ouke OP) F 5 B H & MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA,
£ # (SENJU PHARMACEUTICAL CO., LTD.) NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA,
[JP/IP]; T5410046 A BR FF A BR 5 b 3R X T 55 RO, RS, RU, RW, $4, SC, SD, SE, G, 8K, SL, SM,

BT 2 TH 5%8 % Osaka (IP).

(54) Title: COMPOSITION FOR TREATMENT AND/OR PREVENTION OF PERIPHERAL NERVE DISORDER
(54) READEI 1 REHRESOBERT /X FHRAERY

O (o}
H H
Rl
5 =

R‘—eo—aﬂ—
m

(1la)

(57) Abstract: Provided is a means for treating and/or preventing a peripheral nerve disorder through promotion of re-
generation of peripheral nerves. More specifically, provided is a composition for treatment and/or prevention of a periph-

eral nerve disorder that contains the compound represented by formula (I) (wherein: R! represents a lower alkyl group
substituted by a lower alkoxy group, a lower alkyl group substituted by a heterocyclic group, a heterocyclic group, or a

group represented by formula (Ila) (wherein, R* represents a lower alkyl group, R’ represents a lower alkylene group,
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(ZE615)
N— ((8—XFMNFP—3, 6—IAFHAIFIAFXY) AILKRZI) —
L-O4>N—EERAFLRIVAIRIRATI
(1) (S) —=3—-bRAFYFISEROISVORDYICNYIFLY
TJVIA—=NLVE/AFILI-FILERVWTSEH2 (1) EEABORBEEITWV
8 AMNEY-3, 6-UFAXYFIFIN-RIIVALZIVIAINKT
—MNEEEBT IR E L THEL.
(2) N=RJ92UA43XY) (3S) —3—Fh>ROTSZIVHIRS
—bMDRHYIC8 —ABMFL—3, 6 —IFFHAIFIN-RIIVALZ
IWAIRF— b EAVWTEER2 (2) EEKEORKZETW. N— ( (8
—AKNFL—=3, 6—IAFYAIFIAFY) AIKRZI) —L—Oq4>
VIFINIRTIVEBREBF IR E LTHEE,
(3) N= (((3S) —Fh5ERATSY-3—qLFFY) ALK
W) —L—OA YV IFILIRATILORDYICN=- ( (8—X FF> -3,
6 —VFXHAIFIAXY) AIKRZIN) —L-—OA4AYVIFILIZATI
ZRWTEER2 (3) LAKORIEZEITW. N— (((8—X KF2 -3,
6 —IAXYAIFINAFY) AIKRZI) —L—OA4 2 VERERBL IR
e LTHk,
(4) N— ((2=XPFPTbFY) AARZN) —L-—O1420DKD
YICN— ( (8=AMFP =3, 6 —IAFYFTIFINAFY) AIEKRZL
) —L—O4 2 rvERWTSER (2) ERAKRORIGEZTV. RELEY
EEEBF IR E LTEE,
"TH—NMR (300MHz, DMSO—dg) §0. 89 (d, 3H, J=
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6. 3), 0. 92 (d, 3H, J=6. 3), 1. 56—1. 82 (m,
3H), 2. 81 (s, 4H), 3. 24 (s, 3H), 3. 43 (m, 2
H), 3. 52 (m, 6H), 3. 59 (m, 2H), 4. 10 (m, 2H
), 4. 40 (m, 1H), 8. 06 (d, 1H, J=7. 8) .
(&E6516)

N— ( (11 —=XkF>—-3, 6, O—RNUAFHYIVTHZILAFY) 5
WRZJ)) —L—-O4>UN—EROFI RIS VLI RIRTI

(1) (S) —3—-keROF>FIZEROZSVORDYICT NS IFL
YOVIA—LE/AFII-—FTILERVWTSER2 (1) EEAKRORIEETT
We 1T T—=XKF2—-3, 6, 99— NYAFYIVTFTAZIN-RII VA
SUNAIVRS— N EEEBF MV E L THEE,

(2) N=RJ92UA43XY) (3S) —3—Fh>ROTSZIVHIRS
—MORHYIZT T XA RFT—3, 6, 9—KNYAFHIUFHZIN-—
29 VAIINANRFT—FERWTESER2 (2) EAKRORIGEITWV
« N= ((11T=XrF>-3, 6, 9—KNUAFHIUVTHZILAFV)
HAIWKRZI) —L—OA Y VIFILIATFINEEET IV E LTEL,
(3) N= (((3S) —Fh5ERATSY-3—qLFFY) ALK
W) —L—OA4 2V IFILIZATIORDYICN— (11T X +F> -3
, 6, 9—NUFFHYOUTAZNAFY) AILKRZIL) —L—O4P VT
FILIRFIVERWTESERF2 (3) LEAKORBETW. N— ( (11—
ANFY—3, 6, 9—KNYFXHIUTHZINTEXY) AIKRZI) —L
—OA4 2V EERET AV E LTHL,

(4) N— ((2=XPFPTbFY) AARZN) —L-—O1420DKD
YIZN— ( (11 =X KFFP -3, 6, 9—MNYAXFHYIVTHZILFFD
) BIVARZL) —L-—O4 P VERVWTSER 1 (2) ERAKORBETV
. RBELEMEREL VIR E L TEL,

"TH—NMR (300MHz, DMSO—dg) §0. 91 (dd, 6H, J
=9. 3, 6.3),1.56-1, 77 (m, 3H), 2. 81 (s, 4
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H), 3. 24 (s, 3H), 3. 41—-3. 44 (m, 2H), 3. 49
—3. 52 (m, TOH), 3. 59 (t, 2H, J=4.7), 4. 08
—4. 11 (m, 2H), 4. 38 (m, TH), 8. 06 (d, 1TH, J
=7. 8) .

(BEHI7)

N— ((14—X F>-3, 6, 9, 12—FrSFFHFrSFTHZIL
FF2) AUARZI) —L-OA4PYN-EROFIRISVALAIRIRAT
%

(1) (S) —3—-keROF>FISEROTZFSVORDYICRVSIFL
YOVIA—LE/AFII-—FTILERVWTSER2 (1) EEAKRORIEETT
W, 14—XKFT—-3, 6, 9, 12—F K SAFHYF I STHZIN—
RV VAZIINANRF— NEBBT AR E LTEL,

(2) N=RJ92UA43XY) (3S) —3—Fh>ROTSZIVHIRS
—FDRHYICT4—ARFS—3, 6, 9, 12—FrSHEFHFTLSF
AZIWN—-RIIVAZIVIAIKRF— R ERWVWTSER 2 (2) ERAKRD
RinEITW, N— ((14—=X+ FY—3, 6, 9, 12-FrSHFHF
FSTHAHZILAFY) AIVERZIL) —L-—OASVIFIVIRTINEZEES
1R & L TR,

(3) N= (((3S) —Fh5ERATSY-3—qLFFY) ALK
W) —L—OA4YYIFILIZATIORDYICN— ((14—-X+FP -3
, 6, 9, 12=FKrSFFYFTISTHZNFFY) AIKRZIV) —L—
OAYYIFNIRATNERWTSER 2 (3) ERAKORIGZETW. N—
((14—-XrF*x>—-3, 6, 9, 12—-F I SFFHYFTESZTHZILAFX
V) ANARZII) —L-—OA4 YV EEEL M IV E LTHE,

(4) N=— ((2=AKFFTPIPbFY) ANKRZNL) —L-—O4>2DKD
YICN— ((14—X hF>—=3, 6, 9, 12—FrSHFHFrSTH
ZIVFFY) ANKRZI) —L—OA T VERWTESERT (2) SEKRD
REETW, RBLENEREL 1 IVIRYE L TEL,
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TH—NMR (300MHz, DMSO—dg) §0. 89 (d, 3H, J=
6. 6), 0. 92 (d, 3H, J=6.3), 1. 57—1., 82 (m,
3H), 2. 81 (s, 4H), 3. 24 (s, 3H), 3. 43 (m, 2
H), 3. 51 (m, T4H), 3. 59 (m, 2H), 4. 10 (m, 2
H) , 4. 40 (m, TH), 8. 05 (d, 1TH, J=7. 8).
[0110] (&#£418)
(3S) = 3—73XI/-—-N—IFN—-2-bROFY—4—-TzZITHF
3 RIGEEIE
(1) L—7z=I75=/—J)l (50g, 66mmo ) OFrSE RO
72> (1. 3L) &K (630mL) OBRICY—t —TFIIHIKRS
—hk (140g, 0. 67mo |) ®FbZEFOTZ75Y (600mL) &
WETMKEBIEF N TLKBER (660mL) ZXKAFKETTHERBICH
CYEMA, TOBREBEEET SIEEBH L. AMBELBREZEELE
%, BFERTFIL (1 L) £MX. ZOBKEE 1 MIEEE. $8FREEKFET b
)0 LKABRRCREMBIEKTHEEL. BKBEBY 220 LTHKE. B
ERiELE, BONCBBEGRZERRIFIL AFHY (1 :10) BRD
LEFERLN— (tert—7 M F2hHNKRZNL) —L—TzZWVT75=)
—J)L (709, 84%) #EERKEE LTHL,
(2) N=—(tert—7MFEYAILKRZIN) —L—TzzZVT5=/)—)
(69g, 0. 28mo |) ADMSO (280mL) &¥soax4y (
140 mL) ITAEL., COBBRETARNATHRE L, I~ N, N
—J4yFaELIFALTIY (110g, 0. 82mo |) &B®LE=
Bl 4oE) UEED (130g, 0. 82mo 1) MDMSO (10
OmL) MBEZNMATZ, COBREKASTTIEBEHRLEZ, RIGEEEE
BIFILT (1. 5L) THRL. 1 MIGEE. S8EFMKEBKEF M) D LKA
WROBRMBIEKTHES L. BKMEBY /R0 LTHKE, BERELE
o BBEMBIFIL AFHUVEBRIOERIELN- (tert—7h%Y
AIWRZN) L=z T5=+—J)L (639, 77%) =REHESR
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LTHEL,

(3) N=—(tert—T7MFYAHILKRZIN) —L—TzZVNT7S5=F—I
(17g, 67mmo ) #X&/—)b (100mL) (AL, TORRK
#5° CITARUE, BmEBAKERELFN) DL (7. Og, 67mmo 1) %
K (150mL) IKAEL., 5° CILRELE. COBRETILTE RIAK
IKMA5° CTI1 8 LA, FBEFMNJDL (4. Og, 8T mmo
1) ZK (100mL) IZAML. BFEETFIL (300mL) &&HICEER
ODRISGBE~NMA e CORIGREERTORBERER L. BRELZDBEL.

BB~ TR0 LTHKE, BEREL. P77/ RN vEEaEEA A
WM E LTI/, COYT7 /e R) UFETdAFHY (250mL) &R
/2 (250mL) ITBEMEL., ChiC7=Y—JIL (10mL) #ZmMArl, &
DRR%E 1 SEBBLPMIENR L. CORBREREERICANE. BIEENE
LIBBEERYMEEES, chEK (100mL) ITARL., YIFILI—
T (3X50mL) TH&ELK, KEZ#Dowex 50X8h54L (10
0—200mesh, H*B; 25X 1, 8cm) (CffL. pH5. 5ICH3
FTKTHEL, 2MT7UEZDVLK (1. 5L) TAHLE, BHELE
TUEZDLKERERELT (3S) —3—-73I/-2—-kbROx>—4
—JIZ)VEREE (129, 88%) #HBEMEE LTEL,

(4) (3S) —3—-7X/—-2—-bcfROFv—4-JxZ)LEEBE (119
, 56. 34mmo |) Z#1MKBEEF M) VLKER (70mL) IARE
L. TOBBICY—t —TFITAIKRF—F (12g, 57mmo ) D
CAFYY (70mL) BEREMATL, COBREZ. 1 MKE{tFMNID L
KERABEEMADZIETPHTO~1 TICERELANS, Z=ET1 SHMH
Bl I~ K (600mL) #MAFRL. PZFILI—FTI (2
X200mL) THFELE. COKBETARNATHRILANL, 1 MIE
BEMADZEICEIY pH2ICAREL, YT FII—FTI (3X250mL
) THiE L7z, AMBEZEKREBY /22U LTHKE. BiEL (3S) —
3= (tert—T7KrFTAHALRZNLTI/)) —2—-EEROF —-4-7=x
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ZIVERER (129, 72%) Z2BEBEGFDOITRATLAT—DREMELT
B

(5) (3S) —3—(tert—JbMFTHILR=ZNTZ/)) —2—ENR
OF%>—4—TJx=)LEEBEE (6. 3g, 21 mmo l) &1 —kROFIAR
YYJhYFPY—=I) (3. 0g, 22, 4mmo |l) #ZDMF (45mL) I
BEEL., TARNRTRELZ, TIA 1 —IFIL—3— (3=IXF)
7I/78EIL) AR A I RGHEIE (4. 6g, 24mmo |) ZMA
%, ISHICIFILT7IVKEAKR (3. OmL) #MAk, COBEKRE18
BSREBHR L, CORBEFBIFIL (200mL) THERLALE. 1ME
B8, BAFIREEKIRT MY D LKBRRUREFRIEKTHESE L. BKREB< Y
XY LTHIKE., BEERHEL ((1S) —1—-RYYJI—3—-—IFITXI
J—2—-bRAOFV-3—FFVFOEL) AILNRIVEET, 1 -IUXF)
IFILIRFTI (5. 8g, 84%) ZzARBENKE L THEX,

(6) ((1S) —1—-ARYYN—B3-—IFIFPI/—2—-kROFx>—3
—ZFFV7OEL) ALNIVEET, 1 —IAFILIFILIRATIL (5. 5
g, 17mmo |) #4NBE "PAFHVAK (65mL) ITAEMEL., &
DOBEBEEBTIFEBIL L, COBREREEREL CRELEY (4.

49) aEENICHBERKE LTHL,

A :162,. 8—163, 3°C. (Major), "H=NMR (300
MHz, DMSO—dg) 8§61, 02 (t, 3H, J=7. 2), 2. 93 (

i

m, 2H), 3. 05—-3. 20 (m, 2H), 3. 60 (m, 1TH), 3
88 (m, TH), 6. 75 (d, 1TH, J=6. 0), 7. 19-—-17,
37 (m, 5H), 8. 08 (m, 1TH), 8. 17 (br s, 3H) . (

Minor), "H-NMR (300MHz, DMSO—-d

) 0. 97 (t, 3H, J=7. 4), 2, 80 (d, 2H, J=6. 9
), 3. 00 (m, 2H), 3. 69 (m, 1TH), 4. 26 (m, 1H)
, 6. 53 (d, 1TH, J=5.4), 7. 19—-7. 37 (m, 5H),
8. 03 (t, 1TH, J=5.7), 8. 17 (br s, 3H).
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(549
(3S) —3—-7X/—-N—-yso7nElL—-2—-krfkOFx>—4—-7x=
VT4 2 RERE
IFLTIVKBRERORDYICS/OTAELTIVERWTSERS8 (5
) ERFEORIGETW., ((1S) —1—-RuIN-3-2s070ELT
T/-2-bROF -3 —AFvTOENL) ALNRIVEET, 1 -IUXF
WIFILVIZATIV=HgBEKREL TR, ((1S) -1 -—-xRVUIUI-3 -
IFINTI/)—2-bROF -3 —FAFv7OEN) AN VEET, 1
—IAFIIFIIRTILOEDLYIC ((18S) —1—-RYI—-3 -7
O7OELT7I/—2—-kROF> -3 —FFv7OE)L) AL/ VEET
, 1 =IAFIIFLIRFILERBWTCSEHS8 (6) EEABORIGETWV
. RELEYMERRREGFE L TR,
A :162, 9—163, 3C. "H-NMR (300MHz, DMSO—
de¢) §0. 44 (m, 2H), 0. 57 (m, 2H), 2. 50 (m, O.
5H), 2. 65 (m, 0. 5H), 2. 82 (d, 1TH, J=6. 9),
2. 94 (m, 1H), 3. 60 (m, 0. 5H), 3. 70 (m, 0. 5
H), 3. 87 (m, O. GH), 4. 26 (d, 0. BH, J=2. 4)
, 6. 45 (br s, 0. BH), 6. 69 (br s, 0. BH), 7.
23—7. 35 (m, BH), 7. 99 (d, 0. 5H, J=4, 2), 8
08 (br s, 1. 5H), 8. 09 (d, 0. 5H, J=4. 5), 8
23 (br s, 1. 5H) .
(&Z6H11 0]
(38) —3—-7

i

J—2—kbROx>¥—-4—-7JzZ)-N-OELTSH
FTIRNEBEIFILT7IVKERORDYICTOELT IV ERWVWTSEN
8 (5) tABORIGEITW. ((1S) —1—-ARYIJ—2—-EROFD
—3—FF%v-3— (FoELT7I/) 7OEIL) AL VET, 1=
AFIVIFINIRATINEBBEFRELTERL, ((18S) =1 =RV I)L—
S—IFILTI/-2—-bROF>-3—-FFV7OEIL) HIL/INIVEET
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, 1T=UAFIVIZFILIZRTILORDYIC ((1S) =1 RV —2—
EROFS—-3—AFY-3— (FOELTZ/) 7OEL) AN VR
1, 1=IAFIIFILIIRTIERVWTSERS (6) EAKDORIGETT
W, RELEMEOREKRE LTHEL,
A :127. 8-129, 5C. "H-—NMR (300MHz, DMSO—
dg) 80, 82 (m, 3H), 1, 35—1. 47 (m, 2H), 2. 82
(m, O, BH), 2. 95 (m, 3H), 3. 09 (m, 0. 5H), 3
58 (m, 0. 5H), 3. 70 (m, 0. 5H), 3. 92 (m, O.
5H) , 4. 31 (m, O, 5H), 6. 55 (d, 0. 5H, J=4, 8
), 6. 77 (d, 0. BH, J=6.6), 7. 21—7, 36 (m, 5
H), 7. 98—8. 15 (m, 2, 5H), 8. 24 (br s, 1. 5
H) .
(BEHF11 1)
(3S) —3-7X/-N—-y/a7F)l—2-kROFv—-4-7zZ)
743 NERIE
IFILTIVKBBROKDYIC7OQTFILT7IVERVWTSERIS8 (5)
ERFEORBETW, ((1S) =1 —RYIN-3 -8 TFILTZI
—2—bROFV-3—FFVFOEL) AILAIVEET, 1 -UAFILI
FIVIZATNZEABEFKELTEL, ((1S) -1 - XRVIUN-3-ITF
W72/ —2—-kROx>-3—AFV7OENL) AILRIVET, 1Y
AFIIFIIRATILORDYIC ((1S) —1—-RYIN—-3—-2907
FILTI/—2-kROFx>-3—-FFV70ENL) AN VET, 1—
VAFIIFIIRATIVERWTSER 8 (6) LEAKDRBZEITVL. RE
tEMERBERFRE LTEL,
A :162, 5—163, 7C. "H—NMR (300MHz, DMSO—
dg) 81, 59 (m, 2H), 1, 88—2, 18 (m, 4H), 2. 80
(d, 1H, J=6.6), 2. 91 (m, TH), 3. 58 (m, 0. 5
H), 3. 69 (m, 0. 5H), 3. 87 (m, 0. BH), 4. 08 (
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m, O, BH), 4. 16—4, 24 (m, TH), 6. 50 (d, 0. 5

H, J=5.4), 6. 72 (d, 0. 5H, J=6. 0), 7. 21—7
33 (m, 5H), 8. 05 (br s, 1. BH), 8. 19 (d, O
5H, J=7. 8), 8. 20 (br s, 1, 5H), 8. 29 (d, O
5H, J=8. 1) .

(ZEHI1 2]

(38) —3—-7X/—N—-TJF)—2—-bROF>—-4—-TzZ)VTHF

IFILTIVKBRORDYICTFALTIVERWVWTSER8 (5) AR
OREETW. ((1S) —1-—-RYIUN-3-TFILF7I/—-2-ERDO
F-3—AFYSOENL) ALNRIVEET, 1 —IXFILIFILIRATI
EFHBEEELTERL, ((1S) —1—-RUIN-3-—IFILFI/-2
—beROF>-3—FFVFOEN) AIWNIVET, 1-IAFILIFIL
IZAFILOEHLYIC ((1S) —1—-RUIN-3Z3—-TFIFTI/—-2—-F
ROF>—3—4FY7OEN) AINIVEET, 1 —IUXFILIFILIR
TIERWTSERF8 (6) EAKORIGETV. RELEWEBBERKE
LTHEL,
A : 141, 0—141, 4C. "H-NMR (300MHz, DMSO—
de¢) 0. 86 (m, 3H), 1. 16—1. 47 (m, 4H), 2. 80
(m, 0. BH), 2. 99 (m, 3H), 3. 13 (m, 0. 5H), 3
57 (m, 0. 5H), 3. 70 (m, 0. 5H), 3. 92 (m, O.
5H), 4. 30 (m, 0. 5H), 6. 53 (br s, 0. 5H), 6.
77 (d, 0. BH, J=6. 6), 7. 19—-7, 39 (
m, 5H), 7. 97—8. 15 (m, 2. BH), 8. 22 (s, 1. 5
H) .
(5611 3]
(38) = 3—73x/—-2—-kkOF¥Y—-4-TJxz=Z)L—N—- (2, 2, 2
— k) 7AOITFIV) THF I NERRIE
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IFILTIVKBRORDYIC2, 2, 2— M) JZIFOTFILTFTIVER
WTSEHI8 (5) LABORBEITW. ((1S) —1-RYI)—2-—
EROFS—3—FFY—-3— (2, 2, 2—NYI7LAOTFILTFTI/)

7OEN) AVAIVEET, 1 —IAFILIFIIRTINEABEGEE LT
B, ((1S) —1—-ARYIYN—3-—IFIFPI/—2—-kRrROF>—3
—ZFFVTOEL) ALNIVEET, 1 —IAFIIFILIRATILORDY
i ((1S) —1—RYIYN—2—-EROFV-3-FFY-3-—- (2, 2
, 2= MNUZNAOTFIFTI/) 7OEN) AWNIVEET, 1 -IXAF
WIFIIATILERWTEERS (6) LEAKRORBZITW. (3S) —
3—-72/-2—-kROF*x> —-4—-7zx=Z)L—N—- (2, 2, 2—KUTJ
AOIFI) 79+ 3 FERIBEEZHBEGKFE L THEL,

At :103. 0—108. 5C. "H—NMR (300MHz, DMSO—

i

de) §2. 71—2. 85 (m, 1H), 2. 88—2. 97 (m, 1TH)
, 3. 60—3. 82 (m, 2. BH), 3. 91—4., 05 (m, 1H)
, 4. 45 (m, 0. BH), 6. 75 (d, 0. BH, J=5. 7), 6
98 (d, 0. 5H, J=6. 3), 7. 20-7. 35 (m, 5H),
8. 12 (br s, 1. 5H), 8. 25 (br s, 1. 5H), 8. 7
O (m, 1TH) .
(BEH11 4]
(3S) =3—7x/-2-kkrRAFY—N-(2—aA245=)) —4—-7
T THF I NIERIE
IFILTIVKBROKRDYIC2—-TI /A VEBVWTSERFSE (5)
ERBEORBETW, ((1S) =1 —RYIN-3— (2—AVHFZILT
/) —2—-keROF>-3—FFV7OEL) AINAIVEET, 1 -IX
FILIFIIRATIEZEBERKRE LTEL,
((18) —1—-RYIN-3-IFNFI/—2-kROF>-3—-FF
v7OEN) AINRIVERT, 1 —IAFLIFLIRFTILORDYIC ((
1S) =1 —-RVYIN-3— (2—AVHFZ)IF7X/) —2—-krkOF>—

i
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3—FAFVTOEN) ALNIVET, 1 —IXFILIFILIRATIERL
T5EFI8 (6) EAKDKRILAEITW,., (3S) —3—F73I/—-2—-kkRO
FY-—N— (2—AV¥Z)V) —4—-DxZNTHF I RIERRIEZABEIR
& LTHE-

At :183. 0—184, 8C. "H—NMR (300MHz, DMSO—
de) §2. 76—2. 96 (m, 4H), 3. 01—3. 18 (m, 2H)
, 3. 62 (m, 0, BH), 3. 74 (m, 0. 5H), 3. 92 (m,
0. BH), 4, 25—4. 39 (m, 1TH), 4. 49 (m, 0. 5H)
, 6. 48 (d, 0. BH, J=5, 7), 6. 72 (d, 0. BH, J=
5. 7), 7. 13—7. 35 (m, 9H), 8. 15 (m, 3. 5H) ,
8. 26 (d, 0. BH, J=7. 2) .

(5%6]15)

(3S) =3—73/—-2—-kRAFY—N—- (2-XFFTITFIN) -4
— 774 F X NERIE
IFLTIVKBBERORDYICAMNFSIFANTIVERWTSERS (5
) ERABORGETVL, ((1S) —1—RYIN—2—-bROFL -3 —
(2=ABRFPIFIV) —3—AFVFOEN) AILNRIVEET, 1T-IX
FILIFIIRATIEZEBERKRE LTEL,

((18) —1—-RYIN-3-IFNFI/—2-kROF>-3—-FF
v7OEN) AINRIVERT, 1 —IAFLIFLIRFTILORDYIC ((
1S) —1—RUIN—-2-kRrFOF>—-3—- (2—-AFFTITFI) -3
—ZFFVTOEL) ALNIVET, 1 —IUAFINIFILIRTIVERWT
2EH8 (6) LAKORBZITW., (3S) —3—-F7I/—-2—-kROF
O—=N— (2—ABMFLIFIIN) —4—DxZ)VTHFTIREREZAHEE
me LT,

= :113, 9—-117, 7C. "H—NMR (300MHz, DMSO—
de¢) §2. 82 (d, 1TH, J=6.6), 2. 95 (m, 1H), 3. 1
0—3. 19 (m, 2H), 3. 22 (s, 1. BH), 3. 23 (s, 1
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5H), 3. 28—3. 34 (m, 2H), 3. 57 (m, 0. 5H),
3. 70 (m, 0. 5H), 3. 92 (m, 0. 5H), 4. 32 (m, O
5H), 6. 59 (d, 0. 5H, J=4. 5), 6. 87 (d, 0. 5
H, J=6. 0), 7. 22—7. 36 (m, 5H), 7. 92 (t, O.
5H, J=5.7), 7. 98 (t, 0. 5H, J=5, 1), 8. 09 (
br s, 1. 6H), 8. 24 (br s, 1. 5H) .
(5&4H116)
(38) = 3—73XI/-—-N—-IF)I—-2-EEROFL-5-TzZIRVH
73X NERE (1) Boc—L-FKREZzZIF7S=Y (209, 72mm
ol) DIARFYITHY (100mL) BWRICN=XAFILEILRY Y (7
2g, 72mmo |) &/0O0FBAYVTFI (9. 8g, 72mmo |
) HKAZHETTMA L, B 1EBER. RISREZBL. 2B8ET7A1 AN
ATHAEL, KRIEFEIFREFIN)DL (4. Tg, 107mmo |) DKEA
W (10mL) 2%, 51K (300mL) #MAE, £EUEEBYE
PELT. ThEKRUAY /) —ILTHELN- (tert—TrF>hI
RZN) —L—FKETZ7zZNAFS=/—) (15g, 79%) #EEES
LT/,
(2) N=(tert—JKrFIHIKRZN) - L—TzZNVT>5=/—)
ORHBYICN— (tert—TrFTHINRZIL) —L-KRETZZINT >
—/=IVERWTEER8 (2) tAKRDORIEZITW. N— (tert—7
NESAHILRZI) —L-FKREZIZITS2F— IV EEB&ELAIVIKHE L
Bk,
(3) N=(tert—JKrFIHIKRZN) - L—TzZNTS5=F—I
ORHBYICN— (tert—TrFTHINRZIL) —L-KRETZZINT >
ZF—IERWTEERS8 (3) LAKORIGZETW., (38) —3—-73%
J—2—kbROFT-5-TJzZIRVYVEERBEEE LTEL,
(4) (3S) —3—73x/—2—-tfROx>—4—-TJzZIEBBOKDLY
I (3S) —3—73X/-2-bROFY-5-—TJzZIRVIVEERAL
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T5EFI8 (4) LAKDOKRIBEITW, (3S) —3— (tert—7hF
VANRIITI/) —2-bROFS -5 -TzDIRVIVBEEES
1R & L TR,

(5) (3S) —3—(tert—JbMFTHILR=ZNTZ/)) —2—ENR
0% —4 -7z )VEEBORKDHLYIC (3S) —3— (tert—ThrF>
AIWKRZITI)) —2—-kRAFT-5-TJzZ)IRVIVEBEERVTS
ZF18 (5) LAKORIEZEITW., ((1S) —3—IFITI/—2-k
FOF>—-3—FFY—-1— (ZzZIWVIFII) 7OEL) AN VEET
, 1 =PXAFIIFIIRAFINERBERKRE LTEL,

(6) ((1S) —1—-ARYYN—B3-—IFIFPI/—2—-kROFx>—3
—ZFy7aEl) ALNRIVEET, 1= XFILIFILIIZATFILORDY
i ((1S) = 3—IFILF7I/—2—krROF>—-3—FFYy—1— (7
TZIIFIN) FAEL) AIVNRIVETL, 1 -IXFILIFILIIRATIE
AWTSZEHI8 (6) EAKDODRIGZETW, (3S) —3—-F7IXI/—-N—-I
FI—2—-bROFY-5-TzZ)RVHF I NEBREL*HBERE LT
B

i : 134, 4—134, 9C. "H—NMR (300MHz, DMSO—
de¢) 0. 99—1. 06 (m, 3H), 1. 65—1. 96 (m, 2H)
, 2. 54—2, 76 (m, 2H), 3, 07—3. 23 (m, 2H), 4

i

15 (br s, 0. 5H), 4. 25 (br s, O. 5H), 6. 44
(br s, 0. 5H), 6. 55 (br s, 0. 5H), 7. 17—17.
33 (m, 5H), 7. 99 (br s, 1. BH), 8. 15 (t, 1H,
J=6. 2), 8. 23 (br s, 1. 5H) .

(B&H11 7))

(3S) - 3—-7X/—-N—-yso7/nElL—-2—-krROFx>y—-5-7x=
IRV &+ 3 NEEEIE
IFILTIVKBRORDYICS/O7OELTIVERVWTSER 16 (
5) LAKORBEZITW. ((18) —=3—->/s0/nELT7I/—2—-k

i
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FOF>—-3—FFY—-1— (ZzZIWVIFII) 7OEL) AN VEET

, 1 =PXAFIIFIIRAFINERBERKRE LTEL,

((18) —1—-RYIN-3-IFNFI/—2-kROF>-3—-FF
v7OEN) AINRIVERT, 1 —IAFLIFLIRFTILORDYIC ((
1S) —3—yyO070LT7I/—2—-bROF -3 —FFY—-1— (
JIZIIFIIN) FAEL) ALNRIVEET, 1 —IAFILIFILIRFI
ZRAWTSEBI16 (6) ERAKORIGZTWL,. (3S) —3—-7X/—N
—>sO07a)l-2—-bROx>—-5—-7xZIRVHF I NEREIEEH
BEFE LTHEE,

i :140. 2—141, 3C. "H-NMR (300MHz, DMSO—
de¢) 80. 46—0. 64 (m, 4H), 1. 64—1. 99 (m, 2H)
, 2. 54—2, 78 (m, 3H), 3. 35 (m, TH), 4. 13 (b
r s, O. BH), 4. 26 (br s, 0. 5H), 6. 37 (br s,
0. BH), 6. 51 (br s, 0. 5H), 7. 17—=7. 33 (m, 5
H), 8. 05 (br s, 1. BH), 8. 15 (d, 0. 5H, J=4,
5), 8 20 (d, 0. 5H, J=4. 8), 8. 27 (br s, 1. 5
H) .

(5%E6]1 8]

(3S) =3—73/—-2-ERAFY-5-AFIL-N—- (2-Tz/F
SIFIV) AFY I NEREIE

(1) L=2z=Z)75=/—LOKbYICL—O4>/—IERBVWT, &
ZH8 (1) LEAZRORIEZTW. N— (tert—ThFIHILKRZI)

—L-0O42 /=)L (709, 84%) ZEEBEFMIIKYE L THE,

(2) N=—(tert—7MFEYAILKRZIN) —L—TzzZVT5=/)—)
DEHYIIN— (tert—T7 b F2HIKRZI) —L—Oa4>/—IL%EH
WTSEHI8 (2) LEABDORBETVW. N— (tert—ThrEIHILR
—I) —L—O4 > F—LEBEBELTMIVIRYME L TEL,

(3) N=—(tert—T7MFYAHILKRZIN) —L—TzZVNT7S5=F—I
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DEHYIIN— (tert—T7 b F2HIKRZI) —L—OA4>F—IL%EH
WTBZEHFI8 (3), (4) LEAHKOKIEETVL. (3S) —3— (ter
t—TRhFANKRZINLTI/) —2—bROFY -5 —XFIAFHUEE
EEEBF IR E LTEE,

(4) (3S) - 3—(tert—JrhFYHALAR=ZNTZI/)) —2—EFR
OFY—4 -7z )VEEBORDYIC (3S) —3— (tert—ThFxY
ANVRZNLTI/) —2—-bROFY -5 —XAFIAFHVEBERWL, ITF
W IVKBRORDYIC2—T7z /FPIFILTIVERVWTSERS (
5) EAZDORIEZTW. ((18) —2—kFOFT—1— (2—XFI
JOElN) —3—FFY-3—- (2—-27x/F>ITFII) 7I/7OENL)
AWNIVEBT, 1 =V AFLIFILIRATNEERL A IR E LTEL
(5) ((18S) —1—-ARYYPL-3—IFLFI/—2—-kRrROF> -3
—Z4%v7OEl) AUAIVEET, 1 —IAFILIFLIRAFTILIORDY
i ((18) —2—ekrOx>—1— (2—XAFNLF7OEN) -3 —FFY
—3—(2=7xz/F>ITF)) 7X/70EN) ALNZIVETL, 1 -2
AFIIFINIZATINERBVWTSERS (6) EAKOKRIGEITV. TEL
aMEaeEifs LTEL,

Ms:93. 6-96., 2C. '"H—NMR (300MHz, DMSO—dg
) §0. 71—-0. 89 (m, 6H), 1. 35—1., 47 (m, 2H) ,
1. 72 (m, 1TH), 3, 48—3. 54 (m, 4H), 4. 00—4,
07 (m, 2H) , 4., 12 (d, 0. 5H, J=3. 6), 4. 33 (d
, 0. BH, J=1.8), 6. 91—6., 96 (m, 3H), 7. 27—
7. 32 (m, 2H), 7. 95 (br s, 1. 5H), 8.
19—-8. 29 (m, 2. 5H).

(B5&H119)
3—F73I/-2-bRAOFY-5-TIIRVI S I RIEREE
IFILTIVKBRORDYICTVEZTHREZBWTSZEHI8 (5) &A
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BRORIGEITW., (1 —RYIN—-3-FI/—-2—-bROF>—-3—-FF
v7OE)l) ALNRIVEET, 1 —JXAFLIFLIZATIERBEREE L
THBk, ((1S) =1 —-RUIN-3-IFILFI/—-2-EbROFI—
3—FAFVFOENL) ANNAIVEET, 1 —IAFILIFIIRATILOKD
Yo (1 =RYIN—-3—-FI/—-2—-bROF -3 -FFv7OEIL)
ARV, 1 —UXFILIFILIRTIERVWTSER8 (6) &F
BRORIGZITV, ZELEYERBEGKRSE L THEL,
"TH—NMR (300MHz, DMSO—dg) §2. 82 (m, 1H), 2
93 (m, 1TH), 3. 61 (m, TH), 3. 85 (m, 0. 5H),
4, 26 (m, O, 5H), 6. 48 (d, 0. 5H, J=4. 8), 6.
75 (d, 0. 5H, J=5, 7), 7. 24—7, 35 (m, 5H), 7
52 (m, 2H), 8. 04 (brs, 1. 5H), 8. 17 (brs,
1. 5H) .
(5E6]2 0]
N— ((2— (EUYY—2—-4J) TFI) ALKRZII) —L—-OA>Y
N—keERrROFLRIVAIRIATIV
(1) (S) —3—-bROFTYFISEROZSVORDYIC (2-EYY
W) T/ —NVERWTEER2 (1) EARORIGZETW. N-X72 Y
AIVN2— (BYTY=2—9)) TFIVALKRF—EEBET A IIVIRY
ELTHL.
(2) N=RJ92UA43XY) (3S) —3—Fh>ROTSZIVHIRS
—bFDEHYIIN—RI V4TI 2—- (EYYV—2—4JL) ZTFIAH
WRF—MEBVWTSEHI2 (2) EABORIGEITVL. N— ((2— (E
I —2—4)) ITFINFFY) AIVRZL) —L-O4YYIFILIR
TV EREREL (IR E LTHE R,
(3) N= (((3S) —Fbh5bROTZSY—3—qIFFY) hILR=
V) —L—OA4 2V IFILIZATILORDLYICIN- ((2— (BEYPYr-—-2
=) TFNFFY) AIRZIL) —L—OASVYIFILIZATIERWL
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T5EHI2 (3) EABORIGETVW. N— ((2— (BYYv—2—9)
) TFLAFY) AIVKRZIIL) —L—O4q4 Y raaBEKE LTHEE,
(4) N=— ((2=AKFFTPIPbFY) ANKRZNL) —L-—O4>2DKD
YIEN— ( (2= (BEUYY—2—Aa)) TFLAFY) AIKR=ZIL) —L
—O04 Y VERVWTSER (2) EAKORIGEITV. RBLEYEEER
AR E LTERE,
"TH-=NMR (300MHz, DMSO—dg) §0. 82—0. 91 (m,
6H), 1. 42—1. 76 (m, 3H), 2. 76—2. 81 (m, 4H
), 3. 00—-3. 06 (m, 2H), 4. 30—4. 40 (m, 3H),
7. 23 (dd, 1H, J=7. 1, 5. 3), 7. 30 (d, 1H, J=
7.8, 7.71 (m, TH), 7. 90 (d, 1H, J=8. 1), 8
50 (d, 1TH, J=4. 5) .
(B&HI2 1)
N— ( (2= (6—AFIEYIY—=2—q)L) TFIAFT) HILERZL
) —L—-O4>YN—EROFIRISVLAIRIRTI
(1) (S) —=3—-kbkAF> Fh3EROISVORDYIZ2— (6—X
FIL—2-EYD)I) TH/—ILEBVWTSEHR2 (1) ERAKORE%EZTT
W N=ZI2V4ZPN2— (6—AFIEYIY—2—4)L) TFIAH
WRF—NEBBF MR E LTHEL,
(2) N=RJ92UA43XY) (3S) —3—Fh>ROTSZIVHIRS
—bMDEHYIIN=—R IS VLIV 2— (6—XAFIEYIY—2—9)
) TFIVAINKRF—FEAVWTEER2 (2) EERORIBEZITW. N— (
(2= (6—AFAEYVDY—2—4)V) TFILAFY) AIKRZI) —L
—OMYVIFILIRTIVEEBS VIR E L TR,
(3) N= (((3S) —Fh3EROTSY—-3—AIAFY) AIKR=
W) —L—OA Y VIFILIATFIORDYIIN— ((2— (6 —XFILE
YOV —2—A)) TFILFFY) ALKRZ)L) —L-O4YYIFILIR
TIERBWTSEH2 (3) EABORIGEITW. N— ((2— (6 —XF
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WEYDY=2—4)) TFILFFY) ALRZL) —L—0O4 20 %EE
AR E LTERE,

(4) N=— ((2=XNMNF2IFNLAFY) AIKRZIL) —L-O4>VOD
KHYIIN— ( (2= (6—XFIENVIY—2—q)V) TFIAF) A
IWRZJIL) —L—OA4 YV ZRVWTEERT (2) EEAKRORIGZETWV. K
B EMEB|BBI ALY E L TH

"TH-=NMR (300MHz, DMSO—-dg) §0. 83—-0. 92 (m,
6H), 1. 49—1. 77 (m, 3H), 2. 43 (s, 3H), 2. 8
1 (s, 4H), 2. 99 (t, 2H, J=6. 5), 4. 29—4., 42
(m, 3H), 7. 07—-7. 09 (m, 2H), 7. 68 (t, 1H, J
=7.7), 7. 91 (d, TH, J=8. 4) .

(B&HI2 2)

N— ((2— (5—IFIEYIY—=2—1)L) TFIAFT) HILERZL
) —L—-O4>YN—EROFIRISVLAIRIRTI

(1) (S) —3—-keRrROF>FrZEROZZVORDYIC (BE—IFI
BYIY—2—q)) TH/—ILERVWTSER2 (1) EEAKROREETT
We N=ZRI92 V43IV 2—- (B—IFIEYYY—=2—-4)L) ITFIA
WRF—NEBBF MR E LTHEL,

(2) N=RJ92UA43XY) (3S) —3—Fh>ROTSZIVHIRS
—rDRDYIIN—RII VA4V 2— (B—IFIEYIDY—-2—14)
) TFIVAINKRF—FEAVWTEER2 (2) EERORIBEZITW. N— (
(2= (B—IFAMEVDY—2—4)) TFNAFY) AIKRZI) —L
—OMYVIFILIRTIVEEBS VIR E L TR,

(3) N= (((3S) —Fh3EROTSY—-3—AIAFY) AIKR=
W) —L—OAYYIFILIATFIORDLYIIN- ((2— (5—TFILE
YOV —2—A)) TFILFFY) ALKRZ)L) —L-O4YYIFILIR
TIERBWTSEH2 (3) LABRORIGEITW. N— ((2— (5—IF
WEYDY=2—4)) TFILFFY) ALRZL) —L—0O4 20 %EE
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AR E LTERE,

(4) N— ((2=XPFPTbFY) AARZN) —L-—O1420DKD
YIZN— ( (2= (B—ZFNLMEYIY—2—4)) TFILFFY) ALK
—) —L-aqa Y vERVWTESERT (2) SEAKRORBETWVW. [EIL
EBMEREL IR E L TEE,

"TH—NMR (300MHz, DMSO—dg) §0. 75—0. 92 (m,
6H), 1. 12—1. 25 (m, 3H), 1. 36—1. 72 (m, 3H
), 2. 54—2. 63 (m, 2H), 2. 81—2. 83 (m, 4H),
2, 96—3. 02 (m, 2H), 4. 04 (m, 1H), 4. 29—4,
37 (m, 2H), 7. 21 (d, 1H, J=7. 8), 7. 53 (m, 1
H), 7. 90 (d, 1H, J=7. 8), 8. 34 (m, 1H).
(B5&H12 3)

N— ((2—tert-ThFIIFINAFY) AILERZIL) —L—Oa4>Y
N—keERrROFLRIVAIRIATIV

(1) (S) =3—-keREF>FhoeRO7ZvORDYICZFLVTY
dO—Jbtert-TFILI—FIERAVWTESER2 (1) LEAKRORBEITL
N=RIIUALZVN2-tert-TrFIIFIALRF—NEEES
1R & L TR,

(2) N=RJ92UA43XY) (3S) —3—Fh>ROTSZIVHIRS
—bDEHBYIIN=—ZRIO VLIV N2—-tert-T NI FIVAIKRS
—hMeAWTEER 2 (2) LAKORIEZEITW. N— ((2—tert-7
NFIFNAFY) AIVRZL) —L—OA4A Y VI FIIRTIVEEES
1R & L TR,

(3) N= (((3S) —Fh5ERATSY-3—qLFFY) ALK
W) —L—OA4 2 VIFILIRATILORDYICN- ((2—tert-Th+*
VIFINAFY) ANKRZIL) —L-—OAYYIFILIRATFIVERBWTSE
B2 (3) EAKRORIEZITW. N— ((2—tert-ThFIIFILAF
V) ANARZII) —L-—OA4 YV EEEL M IV E LTHE,
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(4) N=— ((2=XNMNF2IFNLAFY) AIKRZIL) —L-O4>VOD
KHBbYIIN— ((2—tert-TrFIIFINFFY) HILKRZIL) —L—
O4>YERWTSEF (2) ERKORBEITV., REBLEDNERES
1R & L TR,
TH—NMR (300MHz, DMSO—dy) §0. 89 (d, 3H, J=
6. 3), 0. 92 (d, 3H, J=6. 3), 1. 13 (s, 9H), 1
61 (m, TH), 1. 74 (m, 2H), 2. 81 (s, 4H) , 3.
48 (t, 2H, J=4, 7), 4. 04 (m, 2H), 4, 40 (m, 1
H), 8 00 (d, 1TH, J=7. 8) .
(B&HI24)
N— ((2—q4v7ORFSIFIAFY) AILKRZI) —L—-O42UN
—eROFIRIVLAIRIRATIV
(1) (S) =3—-keREF>FhoeRO7ZvORDYICZFLVTY
A=AV TAELI—FIEZRAVWTESER2 (1) ERAKRORBEITV,
N—ZRIIVAZIIN2—AYTARFIIFINAINKRS— NEREL AN
RmE LTH,
(2) N=RJ92UA43XY) (3S) —3—Fh>ROTSZIVHIRS
—bMDEHYIIN—RIVAZIIVN2—AY TORFIIFINANRS—
NERAWTEERI2 (2) EAKORIGEITVW. N— ((2—q1vFORF
SIFINAFY) AIKRZI) —L-—OA SV IFIIATIVERELT I
RmE LTH,
(3) N= (((3S) —Fh5ERATSY-3—qLFFY) ALK
W) —L—O42YIFLIRFILORDYICN= ((2—qvFORFY
IFIAFY) ALRZIIL) —L—AOAYYIFILIRATIVERVWTSER
2 (3) tAKORBETWV. N— ( (2—q VY 7ORFVIFIAFY)
AIERZL) —L-—Oa4 >V aBELFAIVIRYE LTEK,
(4) N=— ((2=XNMNF2IFNLAFY) AIKRZIL) —L-O4>VOD
KOYICN— ((2—qv7ORFSIFIAFY) HIRZL) —L—0O
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12 VERWTESER (2) ERAKORBZTV. RELCEWEEES A
IR & L TR,

TH—NMR (300MHz, DMSO—dy) §0. 89 (d, 3H, J=
6. 6), 0. 92 (d, 3H, J=6. 3), 1. 08 (d, 6H, J=
6. 3), 1.61 (m, 1TH), 1. 74 (m, 2H), 2. 81 (s,
4H), 3. 53 (m, 2H), 3. 57 (m, 1TH), 4, 07 (m 2H
), 4. 40 (m, 1H), 8. 02 (d, 1H, J=7. 8).
(561 1)

((1S) =1—=((((18) —1—=RYIYN—-2, 3=VUFFY—-3-—
(ZTFNLTZX/) 7AEIN) TX/) AIVKRZIL) —3=AFILTFI) B
WINT VB2 —ARNESIFILIZRTIV (bEW1)

[1E46]

0 0
H H
H Z
0 \< 0

ZEF1 DAY (1. 2g, 3. 6mmo |) EEEF8DILAY (1.
Og, 4. Ommo |) ODMFBE®ICMN)TFILT7IY (1. 1g, 11
mmo | ) ZMAt, COBREERT SHEARKL. BRERBBLL, &
BEMBIFIVCTEBEL, COBKRE 1 MIGEE. SIMKEBAKRST MY D LK
BRECBENRIBKTHESEL, EBKREBY TR0 LTHRKE., BERTEL
foo BONLEFREFBIFIL  ~FHY (1:9) BERTHSEL ( (1S
) —1—=((((1S) =1 —-RYIYN-3-IFIF7I/—2—-kROF
=3—FFVTOEN) TI/) AIKRZI) —3—XAFITFI) Al
NIVBB2 —ARFYIFIIRTI (0. 759, 47%) #0BEGKE
B, ((1S) —1—=((((18) =1—ARYII-—3-—IFILT
—2—-kbbrOFx>-3-—FFvFOEN) 7X/) AIKRZIL) —3—

C‘
N~ N

i
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AFIVTFIV) ANNI VB2 A MFIFIIRAFIL (0. 749, 1.
6mmo |) oy soOAx4y (70mL) BRICTFR - v—FVEE (1
Og, 2. 4mmo |) #MAl., ZOBREAEEET1 S8FBBHLL,
FIA 1T 0%FARMEEFT M) U LKEKR (35mL) &EIFKEEBKET b
) LKBR (35mL) ZMMA. COBRKREERTIONBH L. B
BanstL. Ihz 1 MIEEE. SEFREEKEFT M) U AKBARKRUEBEMERER
KTHEL., BKMBY R LTRKE, BERELL, BEEZHBRT
FIL/~NFHUREBTRRE LRELEYW (0. 629, 88%) 2HEER
me LTHE.
misg:138. 0—138, 3° C. "H-NMR (300MHz, DMSO
—dg) 0. 83 (d, 3H, J=7. 5), 0. 85 (d, 3H, J=7
2), 1. 04 (t, 3H, J=7. 1), 1. 35 (m, 2H), 1.
56 (m, TH), 2. 82 (m, 1TH), 3. 14 (m, 3H), 3. 2
5 (s, 3H), 3. 47 (t, 2H, J=4.5), 4. 04 (m, 3H
), 5. 19 (m, TH), 7. 16—7. 33 (m, 6H), 8. 24 (
d, TH, J=7.2), 8. 70 (m, 1H) . MALDI—-TOF—-M
S:C,,H335N;04 (M+Na) +, 458, 2267, =H{E, 458.
2361,
(BEf) 2]
((1S) =1—=((((1S) —1—RYINL—2, 3—VUFFY—-3—
(ZFNLTZX/) 7AENL) 7X/) AIVKRZN) —3—XFIVTFI) A
WIRIVEE (3S) —Fh3EROT7SY-3—a1ILIZATI (lbLEW2)
[1£47]

s
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SZF1 DIEEMORDHYICSER 2 DIEEMERWTEER 1 & EROK
BETW, ((18) —1—((((1S) —1—-RYIN—=—3-IFILTFT
T/-2-kROFY-3-—AFVTFOEN) PX/) AIKRZI) —3—
AFIVTFI) BIVINRIVEE (3S) —Fh5EFOT75Y—-3—-A4ILIR
TN ERTRECEMEZEERZRE LTEL,
Aisg:158. 9—160. 7° C. '"H-NMR (300MHz, DMSO
—dg) §0. 83 (d, 3H, J=6. 6), 0. 85 (d, 3H, J=6
9), 1. 04 (t, 3H, J=7. 1), 1, 35 (m, 2H), 1,
55 (m, TH), 1. 83 (m, 1H), 2. 08 (m, 1TH), 2. 8
2 (m, TH), 3. 14 (m, 3H), 3. 61—3. 78 (m, 4H)
, 4. 01 (m, 1TH), 5. 07 (m, TH), 5. 19 (m, 1H),
7. 17—7. 33 (m, 6H), 8. 22 (d, 1H, J=7. 2), 8
69 (t, 1H, J=5. 7). MALDI—-TOF—MS :C,3;H;3N;
Og (M+H) *, 448, 2447, £, 448. 2509,
[0131] (&3EHI3]
((1S) =1—=((((1S) —1—RYINL—2, 3—VUFFY—-3—
(ZTFNLTZX/) 7AEIN) TX/) AIVKRZIL) —3=AFILTFI) B
IWNRIVEBFANSERO—4H-ESY—4—(1)ITRFI (ILE¥3)
[0132] [1£48]

O

SZF1 DIEEMORDHYICSER 3 DEEMERWTEER 1 & EROK
BETW, ((18) —1—((((1S) —1—-RYIN—=—3-IFILTFT
T/-2-kROFY-3-—AFVTFOEN) PX/) AIKRZI) —3—
AFITFI) AVNARIVEETFMNSERO-4H-ESY—4—()LIRT
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WERTRBLEYMERERKRE LTHL,
i :140. 0—141, 8 C. "H-NMR (300MHz, DMSO
—dg) 0. 84 (m, 6H), 1. 04 (t, 3H, J=7. 2), 1,
35 (m, 2H), 1. 49 (m, 3H), 1. 79 (m, 2H), 2. 8
2 (m, TH), 3. 14 (m, 3H), 3. 41 (m, 2H), 3. 78
(m, 2H) , 4. 02 (m, 1TH), 4. 66 (m, TH), 5. 19 (
m, 1TH), 7. 15—7. 33 (m, 6H), 8. 22 (d, 1H, J=
7. 2), 8. 69 (t, 1H, J=5, 7). MALDI—-TOF—-MS
: C,4H35sN;06 (M+Na) +, 484, 2424, EAlfE, 484, 2
486,

[0133] (&iEH14]
((1S) =1—=((((1S) —1—RYINL—2, 3—VUFFY—-3—
(op7OEN7I/) 7AEI) 7XJ) ALKRZI) —3—XFILT
FIV) AINIVEB2 A MEFIIFIIZATIVL (bEW4)

[0134] [1£49]

”woiﬁ‘gb‘i\;j\r”\q
O

SZF 8 DILEMDRHYICSERF 9 D&M AR W TEER 1 & EROKX
ETW. ((18) —1—((((18) —1—RYIUN-3->07F
OEL7I/—-2—-bROFY-3-FAFVYTAOEL) 7I/) ALKRZL
) =3 —AFINTFI) AILNIVE2 A MNFIIFIIRTFILERTE
BiltemezBeas LTEL,

Aisg: 112, 4—113, 5°C., "H-NMR (300MHz, DMSO
—dg) §0. 58 (m, 2H), 0. 65 (m, 2H), 0. 83 (d, 3
H, J=6. 6), 0. 85 (d, 3H, J=6. 6), 1. 35 (m, 2
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[0135]

[0136]

H), 1. 56 (m, TH), 2. 68—2, 88 (m, 2H), 3. 11
(m, TH), 3. 25 (s, 3H), 3. 47 (t, 2H, J=4. 5)
, 4. 04 (m, 3H), 5. 17 (m, TH), 7. 17—7. 34 (m
, 6H) , 8. 25 (d, 1H, J=7. 2), 8. 73 (d, 1H, J=
4. 8). MALDI—TOF—-MS :C,3;H;3N;0, (M+Na) +, 4
70. 2267, =RI{E 470. 2441. [a] p25+6. 3° (cO.
20, DMSO0)

(B3Ef) 5]

((1S) —=1—=((((18) —1—=ARYIN-3— (¥yO7aL7
/) -2, 3-TUAFVTOENL) FI/) AINKRZIN) —3—XFILT
FIV) AWNIVEE (3S) —Fh3ERO75Y-3—4ILIZAFTIL (b
A¥5)

[1£50]

BEF)1 OILEMORDYICBER 2 DIEEME. BEF8DILEMDKD
WVIZBER I DI ERVWTEER 1 tAKORIGETWL. ( (18) —
T—((((18) —1—RYIUN-3—-v/O07OEELTI/—2—-EFR
OFf>—3—aFV 7 OENL) 7I/) AIKRZI) —3—XFILTFI)

ANNIVEE (3S) —F 5SROI Y -3 —ALVIRAFIERTRE
temeBEeas LTEx,

Aisg:169. 2—170. 5° C. "H-NMR (300MHz, DMSO
—dg) §0. 58 (m, 2H), 0. 65 (m, 2H), 0. 83 (d, 3
H, J=8. 1), 0. 85 (d, 3H, J=6. 9), 1. 34 (m, 2
H), 1. 55 (m, TH), 1. 83 (m, TH), 2. 08 (m, 1H
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), 2. 79 (m, 2H), 3. 12 (m, TH), 3. 61—3. 80 (
m, 4H), 4. 02 (m, 1TH), 5. 08 (m, 1TH), 5. 17 (m
, TH), 7. 22—7. 35 (m, 6H), 8. 24 (d, 1H, J=6
6), 8. 74 (d, 1H, J=5, 1), MALDI—-TOF—-MS:
C,,Hs3N;05 (M+Na) +, 482, 2267, ZHE 482, 25
86.

[0137] (&E&EHI6)
((1S) =1—=((((1S) —1—=RYIN-3-—vyO7ONLTI
J=2, 3=IUAFVTOEN) FI/) AILKZIL) —3—AFITFI
) AMVNRIVEEF R SERO-4H-ESY—4—q4ILITZAFTIIL (LEWO6
)

[0138] [1£51]

BEF1 OILEMORDYICSER 3 DIEEME. BEF8DILEMDKD
YICBER O D&M B W THEHES 1 tAKRORIEZTW. ( (18) —
T—((((18) —1—RYIUN-3—-v/O07OEELTI/—2—-EFR
OFf>—3—aFV 7 OENL) 7I/) AIKRZI) —3—XFILTFI)

ANNIVEBTFMNSERO-4H-ESY—4 - LIRATFILERTREL
B EBERERE LTEL,

Aisg:137. 0—138. 2° C. '"H-NMR (300MHz, DMSO
—dg) §0. 58 (m, 2H), 0. 65 (m, 2H), 0. 84 (m, 6
H), 1. 35 (m, 2H), 1. 48 (m, 3H), 1. 80 (m, 2H
), 2. 79 (m, 2H), 3. 11 (m, TH), 3. 41 (m, 2H)

, 3. 79 (m, 2H), 4. 03 (m, 1H), 4. 65 (m, 1H),
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[0139]

[0140]

[0141]

5. 18 (m, 1TH), 7. 15—7,. 30 (m, 6H), 8. 23 (d,
1H, J=6. 9), 8. 73 (d, 1TH, J=5. 4) . MALD I —T
OF—-MS :C,;H3;:N;04 (M+H) +, 474, 2604, =hE, 4
74. 2643,

(&R 7 )

((1S) =1—=((((1S) —1—RYINL—2, 3—VUFFY—-3—
(FoELTZ/) 7AEN) TX/) AIVKRZIL) —3—AFILTFI)
HIWNRIVEE2 - A MNFIFILIRFIL (BEWT)

[1£52]

0 0
H H
H 0 E 0

O

SEF 8 DILEMORDLYICSERF 1 ODbEME RV TEER 1 &RAKD
RitzEfTW, ((1S) —1— ((((18) —1—-xRYI)—2—-EKO
FO-3—FFV-3— (FOENTZ/) FOEN) FX/) AILKZIL
) =3 —XAFITFI) AVNIVEB2 A MFIIFIIATFTIERTE
Blhemegaidis LTk,

i :108. 8-109, 9° C. "H-—NMR (300MHz, DMSO
—dg) §0. 83 (m, 9H) , 1. 35 (m, 2H), 1. 46 (m, 2
H), 1. 55 (m, TH), 2. 83 (dd, TH, J=14, 0, 9.

2), 3. 08 (m, 3H), 3. 25 (s, 3H), 3. 48 (t, 2H
, J=4.4), 4. 04 (m, 3H), 5. 19 (m, 1H), 7. 22
—7. 28 (m, 6H), 8. 24 (d, 1H, J=6., 9), 8. 68 (
t, 1TH, J=5. 6). MALDI—-TOF—-MS :C,;H3sN;04 (M
+H) +, 450. 2604, =3HlfE, 450. 283 2.

(&% 8]
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((1S) —1—((C((1S) —1—RUIN—2, 3—TFFY—3—
(o07FINTI/) 7OEN) PRJ) AILKRZIL) —3—XAFILTF
V) AV V2 XA NV IFILITZATIV (BEW8)

[0142] [1:53]

[0143]

[0144]

/MVAwJLW£§}§JL[mT3
O

SEF 8 DILEMORDLYICSERF 1 1 DIEEHERVTEER 1 ERAKD
RitzEfTW, ((1S) —1— ((((18) —1—-xRYI)—-3-290
TFLTFI/—2—-kROF>-3-AFVOEN) 7I/) AILRZ)L
) =3 —XAFITFI) AVNIVEB2 A MFIIFIIATFTIERTE
Blhemegaidis LTk,
M :114., 2—115, 3° C. "H-NMR (300MHz, DMSO
—dg) §0. 84 (m, 6H), 1. 34 (m, 2H), 1. 49—-1. 7
2 (m, 3H), 2. 10 (m, 4H), 2. 81 (dd, 1H, J=13
8, 9.3), 3. 10(m, 1TH), 3. 25 (s, 3H), 3. 47
(m, 2H), 4. 03 (m, 3H), 4. 22 (m, TH), 5. 15 (
m, TH), 7. 24 (m, 6H), 8. 24 (d, 1H, J=7. 2),
8. 91 (d, 1H, J=7. 8). MALDI—-TOF—-MS :C,,H;s
N;Og (M+Na) +, 484. 2424, EHfE 484. 2400.
(&) 9]
((1S) =1—=((((18S) =1—=RVIN-3-—TFNLTI/)—-2,
3=UFFVFOEN) TZ/) ANKRII) —3—=XFITFI) AN
SVEB2 - X MFVIFILIRATI (BEWI)
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[1£54]

0 0

H H
/k/\rkw N\JWA\/\/
H :

SZFI8 DILEMDRHYICSERF 1 2DEEMERWTEER 1 & EOD
RitzEfTW, ((1S) —1— ((((18S) —1—-RVIN-3-TFI
7I/—2-kbRaFxy-3—-FFVT7OENL) 7I/) AILKRZI) —3
—XFINTFI) AIVNRIVEB2 A MNF I IFILIRTINERTCEKRELE
MEJEmEiER s LTHk,
At :94, 0—95. 2° C. '"H—NMR (300MHz, DMSO—d
s) 0. 85 (m, 9H), 1. 25 (m, 2H), 1. 35 (m, 2H)
, 1. 42 (m, 2H), 1. 56 (m, TH), 2, 83 (dd, 1H,
J=13.8, 9. 0), 3. 10
(m, 3H), 3. 25 (s, 3H), 3. 47 (t, 2H, J=4. 5)
, 4. 04 (m, 3H), 5. 18 (m, 1H), 7. 21—=7. 29 (m
, 6H), 8. 23 (d, 1H, J=6.6), 8. 67 (t, 1H, J=
6. 0). MALDI—-TOF—MS :C,,H;;N;0s (M+H) +, 486
4, 2760, RAfE 464. 2870.

[0145] (&i&EHI1 0)
((1S) =1—=((((18) —1—=RYIYN—-2, 3=VUFFY—-3-—
(2, 2, 2=MY204ABZITFILFTI/) 7AEL) 7I/) AILKRZIL
) —3—AFINTFI) ALNIVE2—XAMNFIIFIIRTIL (bEY
10)

[0146]
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[0147]

[0148]

[1£55]

0

0
H H
/0\/\0)!\”/¢N\-)kﬂ/"\/m:3
H 0 i; 0

SZF8 DILEMDRHYICSERF 1 3D EEMERWTEER 1 & EOD
RitzEfTW, ((1S) —1— ((((18) —1—-xRYI)—2—-EKO
Fo—-3-FF%Y—-3—- (2, 2, 2—hYZiAQTFALFTI/) FOE
W) T2J) AIKRZN) —3—=XAFIVTFI) AINI VB2 - X MFD
IFINIZATNERTCRBLEDEREBRESRE L THEE,

Aisg: 152, 5—153, 9° C. '"H-NMR (300MHz, DMSO
—dg) §0. 84 (m, 6H), 1. 34 (m, 2H), 1. 55 (m, 1
H), 2. 86 (dd, 1TH, J=14. 0, 8. 6), 3. 10 (dd,
1TH, J=14. 1, 4. 8), 3. 25 (s, 3H), 3. 48 (t, 2
H, J=4. 7), 3. 90 (m, 2H), 4. 04 (m, 3H), 5. 1
4 (m, 1H), 7. 21—-7. 31 (m, 6H), 8. 34 (d, 1H,
J=6.9), 9. 29 (m, 1TH) . MALDI—-TOF—MS :C,,H;
oF3sN;Os (M+H) *, 490. 2165, £{E, 490. 2434,
(BEFI1 1)

((1S) =1—=((((18) —1—=RYIYN—-2, 3=VUFFY—-3-—
(2—4A4VF=Z)F7X)/) 7AEIL) PXJ) ALKRZI) —3—XFIT
FIV) AINIVEE2 - A MNFPIFILIZATI (BEWMT 1)
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[0149]

[0150]

[1£56]

”vﬁngQ J\r“
gegea

SEZFI8 DILEMDRHYICSERF 1 4 DEEMERWTEER 1 & EO
RitzEfTW, ((1S) —1— ((((18) —1—-xRYI)—2—-EKO
FO-3 - (2—AVF=ZNTI/) —3—FFVFOENL) X)) Al
RZI) =3 =AFILNTFI) AIVNRI VB2 A RFVIFILIRTIE
RTRBLEMEREBREE LTHL
Aisg: 141, 9—143, 5° C., '"H-NMR (300MHz, DMSO
—dg) 80. 83 (d, 3H, J=6. 9), 0. 86 (d, 3H, J=6
9), 1. 36 (m, 2H), 1. 57 (m, TH), 2. 80—-2. 9
6 (m, 3H), 3. 10—-3., 18 (m, 3H), 3. 24 (s, 3H)
, 3. 47 (t, 2H, J=4.7), 4. 04 (m, 3H), 4. 50 (
m, TH), 5. 19 (m, TH), 7. 13=7. 30 (m, 10H),
8. 29 (d, 1H, J=6.9), 8. 97 (d, 1H, J=7. 2).
MALDI—-TOF—-MS :C,oH3;,N;04 (M+H) +, 524, 2786
0, =&, 524. 2810.
(BERFI1 2)
((1S) =1—=((((18) —1—=RYIYN—-2, 3=VUFFY—-3-—
(2=ABMFPIFITI/) 7OEN) TXJ) AINKRZIL) —3—XF
WITFIV) AWNIVEB2 - X MNFDIFILIZATI (BEWT 2)
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[0151]

[0152]

[1657]
0 H H
,/0\\//~\0/JL<N N : N\\//\\O//
K :

SZF8 DILEMDRHYICSERF 1 5 DEEMERWTEER 1 & EkD
RitzEfTW, ((1S) —1— ((((18) —1—-xRYI)—2—-EKO
FV—-3—- (2—XAMFYIFILTI/) —3—FFVYSOEL) 7))

HIVRZI) =3 =AFITFI) AULNIVEB2 - XA NFOIFILIRT
WEeRTREBLED e EBEBRERE LTEL,

Aigg:127. 0—127. 9° C. '"H-NMR (300MHz, DMSO
—dg) 80. 83 (d, 3H, J=6. 9), 0. 86 (d, 3, J=6.
9), 1. 35 (m, 2H), 1. 56 (m, TH), 2. 83 (dd, 1

H, J=13. 8, 9. 0), 3. 11 (dd, 1TH, J=14. 0, 4.

4), 3. 24 (s, 3H), 3. 25 (s, 3H), 3. 16—3. 34
(m, 2H), 3. 39 (m, 2H), 3. 48 (t, 2H, J=4. 5)

, 4. 04 (m, 3H), 5. 20 (m, 1H), 7. 18—7. 30 (m
, 6H), 8. 21 (d, 1H, J=6. 9), 8. 66 (t, 1H, J=
5. 4). MALDI—-TOF—MS :C,3;H;sN;0;, (M+Na) +, 4
88. 2373, EAlfE, 488. 2680.

(&1 3)

((1S) =1—=((((18) =2, 3=YFFY—-3—IFINTZI/~—
1— (ZzzZivTFI) 7AEL) 7IJ/) ANKRZI) —3—XAFILTF
W) ANNRI VB2 —AMEFYIFILIRFIL (&1 3)
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[1£58]
0
H H
/OV\OJ\NJ::;‘\_)H(N\/
H i
0 S 0

SEZFI8 DILEMDRHYICSERF 1 6 D&M ERWTEER 1 & EOD
RiszITW, ((18) =1—((((18) =3—IFNFPI/—2—-E
ROF>—-3—-FFY—-1— (ZzZ)ITFI) FAEL) FX/) ALK
ZI) —3—XFIINTFI) AIWNIVEE2 A NFVIFIIRATILER
TRECLEYEEBRERE LTEL,

Ais: 119, 1—-120. 4° C. '"H-NMR (300MHz, DMSO
—dg) §0. 89 (t, 6H, J=6. 3), 1, 03 (t, 3H, J=7
2), 1. 43 (t, 2H, J=7.2), 1. 61—1, 85 (m, 2
H), 2. 07 (m, 1H), 2. 56—2. 74 (m, 2H), 3. 07
—3. 17 (m, 2H), 3. 25 (s, 3H), 3. 49 (t, 2H, J
=4. 7), 4. 05—4. 14 (m, 3H), 4. 89 (m, 1H), 7
16—7. 36 (m, 5H), 7. 34 (d, 1TH, J=8. 4), 8.
33 (d, 1H, J=6. 9), 8. 65 (t, 1TH, J=5. 9) . MA
LDI—TOF—MS :C,3H3;sN;05 (M+H) *, 450. 2604,

=RlfE, 450. 2701,

[0153] [(&EHI1 4)
((1S) =1—=((((18) =2, 3=YFFY—-3—IFINTZI/~—
1— (ZzzZivTFI) 7AEL) 7IJ/) ANKRZI) —3—XAFILTF
V) ANNRIVEE (3S) —Fh5ERO75Y—-3—-4ILIRFI (k&
"14)

[0154]
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[0155]

[0156]

[1£59]

BEF)1 OILEMORDYICBER 2 DIEEME. BEF8DILEMDKD
YICBER 1 6 DILEMERWTHER 1 ERAKORBZETW. ( (1S)
—1=((((18) =83—xITFLF7X/—2—-kbrOF>-3—FFV-—-
1— (ZzzZivTFI) 7AEL) 7IJ/) ANKRZI) —3—XAFILTF
V) ANNRIVEE (3S) —Fh5ERAOT7SY—-3—SILIRFILERT
KBLEYERER/ERE LTEL,
e : 111, 9—114, 5°C., "H-NMR (300MHz, DMSO
—dg) §0. 89 (t, 6H, J=6. 3), 1. 03 (t, 3H, J=7
2), 1. 43 (t, 2H, J=7. 4), 1. 60—1. 91 (m, 3
H), 2. 09 (m, 2H), 2. 56—-2. 76 (m, 2H), 3. 07
—3. 17 (m, 2H), 3. 63—-3. 82 (m, 4H), 4. 02—4
13 (m, TH), 4. 88 (m, TH), 5. 09—-5. 13 (m, 1
H), 7. 16—7. 31 (m, 5H), 7. 34 (d, 1H, J=8. 4
), 8. 34 (d, 1H, J=6., 9), 8. 66 (t, 1H, J=5, 7
). MALDI —TOF—MS :C,,H;:N;04 (M+H) +, 462, 2
604, EAME 462. 2870,
(BERI15)
((1S) =1—=((((18) =2, 3=UFFxy-3—-vvO7aEL
TPX/-1—(ZxZ)IF)I) 7OEN) FX/) AINKRZI) —3 =X
FIVTFIV) ANNIVEBB2 - A MNFPIFINIIZATI (BEWT15)
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[1£.60]

/0\/\0/m

=

IeN VY

SEF 8 DILEMORDLYICSERF 1 7DLEWERVWTEER 1 &RAKD
RitxEfTW, ((18) —1— ((((18S) =3—-2/Q70EILTZ
—2—-tbbFOF> -3 —FFVY-1—- (7zZ/VITFI)) FOEL) 7/
) AIVRZIV) =3 —AFITFI) AINRIVEE2 XM IFILIR
TILERTRBLEYMERBRERE LTEL
A :109. 7—111, 1° C. "H-=NMR (300MHz, DMSO
—dg) §0. 53—0. 68 (m, 4H), 0. 87—0. 91 (m, 6H
), 1. 43 (t, 3H, J=7.2), 1. 59—-1. 85 (m, 2H)
, 2, 01—=2, 13 (m, 1TH), 2. 56—2. 74 (m, 3H), 3
25 (s, 3H), 3. 48—3. 51 (m, 2H), 4. 05—4, 1
4 (m, 3H), 4. 87 (m, 1H), 7. 17—7. 36 (m, 6H)
, 8. 34 (d, 1H, J=6. 6), 8. 69 (d, 1TH, J=5. 1)
. MALDI—-TOF—-MS :C,,H3sN;05 (M+H) +, 462. 26
04, =AfE, 462. 2742,
[0167] (&EHI1 6]
((18S) =1—=((((18) =2, 3=UFFxY—-3—-—vyarsOoLL
TPX/-1—(ZxZ)IF)I) 7OEN) FX/) AINKRZI) —3 =X
FIVTFIV) ANNRIVEE (3S) —FhZERFROT75Y -3 —4ILIRT
IV (lE&¥1 6)
[0158]
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[0159]

[0160]

[1£61]
0 .
O\OJIH b A

BEF)1 OILEMORDYICBER 2 DIEEME. BEF8DILEMDKD
YICBEFIT 7T DIEYMERVWTEER 1 ERARORIGEITV. ( (1S)

—1—((((18) =3—vsa7AEL7PI/—2—-kROfy—3 -
ZFY—1—(ZxZ)ITF)) 7AOEN) PIX/) AILKRZIL) —3—X
FIVTFIV) AIWNRIVEE (3S) —Fh3EFOT75Y—-3—-A4IVIRT
WERTRELEYEREBERE LTHEL,

Aisg: 115, 8-116. 2° C. '"H-NMR (300MHz, DMSO
—dg) §0. 56—0. 59 (m, 4H), 0. 88 (t, 6H, J=6.
3), 1. 42 (t, 2H, J=7. 4), 1. 60—1. 91 (m, 3H
), 2. 09 (m, 2H), 2. 56—2, 76 (m, 3H), 3. 63—
3. 81 (m, 4H), 4. 05—4. 13 (m, 1H), 4. 87 (m,

1H), 5. 09—-5, 13 (m, TH), 7. 20—7. 35 (m, 6H
), 8. 34 (d, 1H, J=6. 9), 8. 69 (d, 1H, J=5, 1

). MALDI —TOF—MS :C,;H;:N;04 (M+H) +, 474, 2
604, EAME, 474. 2598,

(BERFI1 7)

((1S) =1—=((((18) —1—=RYIYN—-2, 3=VUFFY—-3-—
(on7pENrI/) 7AEIL) PXJ) ALKRZI) —3—XFILT
FI) ANNIVEES —AMNFI -3 —FFHYRVFILIZAFTI (ELEB1

7)

i
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[0161]

[1£62]

0 0

H H
\w/\/&vﬁw)kn N\/LW%\Q

BEF)1 OILEMORDYICBER L DIEEWME. BEF8DILEMDKD
YICBER O D&M B W THEHES 1 tAKRORIEZTW. ( (18) —
T—((((18) —1—RYIUN-3—-v/O07OEELTI/—2—-EFR
OFf>—3—aFV 7 OENL) 7I/) AIKRZI) —3—XFILTFI)

AIWNRI VS XA MNFY -3 —FFYRVFIIZAFIERTRELED
AEAERE LTEL

Aieg:127. 9—-128. 7° C. '"H-NMR (300MHz, DMSO
—dg) §0. 54—0. 66 (m, 4H), 0. 81—0. 86 (m, 6H
), 1. 30—1. 42 (m, 2H), 1. 57 (m, 1H), 2. 73 (
m, TH), 2. 82 (dd, 1H, J=14, 3, 9. 2), 3. 11 (
dd, 1TH, J=13. 8, 4, 2), 3., 24 (s, 3H), 3. 42—
3. 44 (m, 2H), 3. 50—3. 57 (m, 4H), 3. 99—4,

04 (m, 3H), 5. 17 (m, TH), 7. 22—7. 30 (m, 6H
), 8. 22 (d, 1H, J=6, 9), 8. 71 (d, 1H, J=4. 8
). MALDI —-TOF—-MS :C,;H;;N,0, (M+Na) +, 514,

2530, A&, 514. 2944, [a] p25+13. 9° (c0. 20
, DMSO0)

(&R 1 8)

((1S) =1—=((((18) —1—=RYIYN—-2, 3=VUFFY—-3-—
(on7pENrI/) 7AEIL) PXJ) ALKRZI) —3—XFILT
FI) ANNIVEES—ANFP—3, 6 —IFFHFIVFILIRFTIL (b
a¥1 8)
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[0162] [1£63]

[0163]

[0164]

0
/{L i |
/0\/\0/\/0\/\0 . H/d;“\)kn/h‘\q
0 \< 0

BEF)1 DILEMORDYICBER S DIEEME. BEF8DILEMORD
YICBER O D&M B W THEHES 1 tAKRORIEZTW. ( (18) —
T—((((18) —1—RYIUN-3—-v/O07OEELTI/—2—-EFR
OFf>—3—aFV 7 OENL) 7I/) AIKRZI) —3—XFILTFI)
HIWNRI VS8 —AMFY—3, 6 —VAFYFIFIIRATIERTKRE
temeBEeas LTEx,

Aisg:116. 0—117. 2° C. '"H-NMR (300MHz, DMSO
—dg) §0. 58 (m, 2H), 0. 65 (m, 2H), 0. 83 (d, 3
H, J=7. 8), 0. 85 (d, 3H, J=6. 9), 1. 35 (m, 2
H), 1. 57 (m, TH), 2., 73—-2. 86 (m, 2H), 3. 11
(m, TH), 3. 24 (s, 3H), 3. 44 (m, 2H), 3. 51 (
m, 6H), 3. 56 (t, 2H, J=4. 7), 4. 04 (m, 3H),
5, 17 (m, TH), 7. 22—7. 31 (m, 6H), 8. 25 (d,
1TH, J=6. 9), 8. 73 (d, 1TH, J=5. 1). MALDI—T
OF—MS :C,;H,N;05; (M+Na) *, 558. 2792, =],
558. 2717. [a] p25+2. 5° (c0. 20, DMSO0)
(BEHI1 9)

((1S) =1—=((((18) —1—=RYIYN—-2, 3=VUFFY—-3-—
(on7pENrI/) 7AEIL) PXJ) ALKRZI) —3—XFILT
FI) ANNIVEET 1A R£P—-3, 6, 9—KNUFFHOVFThHZL
IZXFIL (BEM19)
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[1£64]
4”\/ﬁwJLg n\)kﬁiYﬂ

BEF1 DILEMORDYICBER 6 DILEME. BEF8DILEMDKD
YICBER O D&M B W THEHES 1 tAKRORIEZTW. ( (18) —
T—((((18) —1—RYIUN-3—-v/O07OEELTI/—2—-EFR
OFf>—3—aFV 7 OENL) 7I/) AIKRZI) —3—XFILTFI)
HIWINRIVEET 1 =X ¥ =3, 6, 9—NYAFHIVFHZIILIRT
WERTREBLEMEEBERSE LTEL,
At :97. 56-98. 5°C. '"H—NMR (300MHz, DMSO—d
s) 0. 54—0, 66 (m, 4H), 0. 81—0. 86 (m, 6H),
1. 32—1. 37 (m, 2H), 1. 56 (m, TH), 2. 73 (m,
1H), 2. 82 (dd, 1H, J=14, 0, 9. 2), 3. 11 (dd
, TH, J=14, 1, 4, 2), 3. 24 (s, 3H), 3. 41-3,
44 (m, 2H), 3. 50—-3. 51 (m, 10H), 3. 54—3. 5
7 (m, 2H), 3. 99—4, 08 (m, 3H), 5. 16 (m, TH)
, 7. 22—-7. 31 (m, 6H), 8. 25 (d, 1H, J=7. 2),
8. 73 (d, 1H, J=5. 1). MALDI—-TOF—MS : C,eH,s
N;Oy (M+Na) +, 602, 3054, =Hl{E 602. 3427. [«
15254+6. 9° (c0. 20, DMSO)

[0165] (&i&EHI20)
((1S) =1—=((((18) —1—=RYIYN—-2, 3=VUFFY—-3-—
(on7pENrI/) 7AEIL) PXJ) ALKRZI) —3—XFILT
FIV) AINIVEE1A4—-XA £ -3, 6, 9, 12—FKrSAFHYFL
STAZIIZRTIV (bE#M20)
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[0166] [1£65]

0 0

R NN

BEF1 OILEMORDYICBER T DIbEME. BEF8DILEMOKD
YICBER O D&M B W THEHES 1 tAKRORIEZTW. ( (18) —
T—((((18) —1—RYIUN-3—-v/O07OEELTI/—2—-EFR
OFf>—3—aFV 7 OENL) 7I/) AIKRZI) —3—XFILTFI)
AIWNRIVEB14—ARFY—3, 6, 9, 12—FrSHEFYTrSTH
ZNIZATILERTRBLENERERSRE LTHEE,
At :98,. 5—99. 9° C. "H—-NMR (300MHz, DMSO—d
s) 0. 58 (m, 2H), 0. 65 (m, 2H), 0. 83 (d, 3H,
J=6.9), 0. 85 (d, 3H, J=7.8), 1. 35 (m, 2H)
, 1. 57 (m, 1TH), 2. 73—2, 86 (m, 2H), 3. 11 (m
, TH), 3. 24 (s, 3H), 3. 42 (m, 2H), 3. 51 (m,
14H), 3. 56 (t, 2H, J=3. 3), 4. 04 (m
, 3H), 5. 17 (m, TH), 7. 22—7. 30 (m, 6H), 8.
24 (d, TH, J=6.9), 8. 72 (d, 1H, J=4. 5). MA
LDI—TOF—-MS :C;3;H,4N;0,, (M+Na) *, 646. 3316
, ERIE, 646. 3404,

[0167] (&i&EHI2 1)
((1S) —1—((((18) —2, 3—UFFVY—1— (2—XFILT
OENL) —3—(2=2z/F>IFI)) 7X/70EL) 7I/) AR
ZI) =3 —XFINTFI) AIVNRIVEB2 A MEIIFILIRFTIL (b
a2 1)

[0168]
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[1£.66]

/0\/\0)j\N N\;)J\H/N\/\O
H :
0 ~ 0

SEZFI8 DILEMDRHYICSERF 1 D&M ERWTHEER 1 & EkOD
RiszITW, ((18) =1—((((1S) —2—kfrO*x>—1- (2
—AFLFOEN) -3 —FFY-3—- (2-Tz/FVIFINV) PIF
OE) 7X/) AMKRZI) —3=AFITFI) AT VEE2 - X K
FOIFIIRFTIERTCRE LS EREBER S LTHEL,
A : 99, 7—100, 5° C. "H-NMR (300MHz, DMSO—
d¢) 0. 88 (dd, 12H, J=12, 0, 6. 3), 1. 35—1,
54 (m, 4H), 1. 58—1. 75 (m, 2H), 3. 25 (s, 3H
), 3. 46—3. 53 (m, 4H), 4. 03—4. 07 (m, 5H) ,
5, 06 (m, TH), 6. 91—6. 95 (m, 3H), 7. 26—7.
31 (m, 3H), 8. 15 (d, 1TH, J=7. 2), 8. 81 (t, 1
H, J=5. 9) . MALDI—-TOF—-MS :C,sH3;3N;0, (M+H)
*, 494, 2866, EffE 494. 2967,

[0169] (#i&EHI2 2)
((1S) —1—((((18) —2, 3—UFFVY—1— (2—XFILT
OENL) —3—(2=2z/F>IFI)) 7X/70EL) 7I/) AR
ZI) =3 —XFINTFI) AIWNRIVEEBE —AMFS -3 —FFHRUF
WIRTIV (k&2 2)

[0170]
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[0171]

[0172]

[1£67]

\0/\/0\/\0 N N\‘/[krrN\/\o
H i
0 . 0

BEF)1 OILEMORDYICBER L DIEEWME. BEF8DILEMDKD
YICBERFI1 8 DIbEWMERWVWTEER 1 ERAKORIGEITV. ( (1S)

—1—=((((18) —2—kkrROFY—1— (2—XFL7OEL) -3
—FFY-3—- (2= /FIITFI)) 7X/70OEINL) 7I/) AR
ZI) —3—=XFITFI) AIWINIVES —AMFI -3 —FFHRVF
WIRTIERTRECEDEEBRERE L TEL,

&= :53. 3—54. 1° C. "H-NMR (300MHz, DMSO-—d
) 80. 87 (dd, 12H, J=12, 2, 6. 5), 1. 35—1. 5
4 (m, 4H), 1, 58—1. 75 (m, 2H), 3. 24 (s, 3H)

, 3. 41—-3. 45 (m, 2H), 3. 47—-3. 57 (m, 6H), 4
. 03—4. 07 (m, 5H), 5. 06 (m, TH), 6. 91—6. 9
6 (m, 3H), 7. 26—7., 31 (m, 3H), 8. 17 (d, 1H,

J=6.9), 8. 83 (t, 1H, J=5. 7). MALDI—-TOF-—
MS :C,,H,sN;05, (M+H) +, 538. 3128, =HI{g, 538.

3140.

(&R 2 3)

((18S) = 1= ((((1TRS) =3—=7=2X/—-1—-RUI)—-2, 33—
DAFVTOEN) TR/) AIKRZIV) —3—AFILTFI) ANV
BB — A MFL -3 —FFHRVFIIRTIL (bEW2 3)
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[0173]

[0174]

[1£68]
O N 0
\0/\/0\/\OJ‘LN N NH,
H o 0

BEF)1 OILEMORDYICBER L DIEEWME. BEF8DILEMDKD
YICBER 1 9DLEMERWTHEN 1 ERAKORBZETW. ( (1S)
—1—((((1TRS) =3—=73X/—-1—-RyY)—2-EROF>-3
—ZAFVFOEN) TXJ/) AMNKZIL) —3—AFILTFI) ATV
BB — XA MFY -3 —AFHYRVFIIRTIERTCKRELEMEREESR
ELTHL.
"TH—NMR (300MHz, DMSO—dg) §0. 77 (d, 3H, J=
6. 3), 0. 83 (d, 1. 5H, J=6. 6), 0. 86 (d, 1. 5
H, J=6. 9), 1. 06—1, 63 (m, 3H), 2. 68—2, 85
(m, TH), 3. 12 (m, 1TH), 3. 23 (s, 3H), 3. 42 (
m, 2H), 3. 51—-3. 56 (m, 4H), 4. 03 (m, 3H), 5
22 (m, TH), 7. 21—7. 31 (m, 6H), 7. 81 (d, 1
H, J=14), 8. 06 (d, 1TH, J=18), 8. 19 (d, 0. 5
H, J=6. 9), 8. 26 (d, 0. 5H, J=7. 5) .
(RiEHI2 4)
((18) =1—=((((1S) —1—=RYIN-3— (¥yya7aEL7F
/) -2, 3=UAFVTAEN) TX/) AIKZIL) —3—AFILT
FI) AR VEE2 - (BEYTY—2—AL) TFILIZAFI (&2
4)
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[0175]

[0176]

[1£69]

SN R

I=z

SEB 1 DIEEYMDORDYICSER 2 0DIbEME. 5EH 8 DILEMDHR
HbYILBEF I DILEYERVWTEES 1 ERAKORIGEITWY. (( (1S
) —1—=((((18) =1 —-RYIL-3— (¥yO7OELTZ/) —
2—kbROF>—-3—FFV7OENL) 7I/) AIKRZI) —3—XFIL
TFI) ANNIVEE2— (BEYYY—2—4)L) ITFLIRATFILERTEK
BiltemezBeas LTEL,

TH-—NMR (300MHz, DMSO—dg) §0. 58—0. 66 (m,
4H), 0. 83 (t, 6H, J=7, 1), 1, 31—1, 35 (m, 2
H), 1. 53 (m, TH), 2. 74 (m, TH), 2. 81 (dd, 1
H, J=14. 1, 9. 3), 3. 02 (t, 2H, J=6. 3), 3. 1
1 (dd, TH, J=14. 0, 4. 1), 4. 01 (m, TH), 4. 2
8—4, 32 (m, 2H), 5. 17 (m, 1H), 7. 14—7. 34 (
m, 8H), 7. 75 (t, 1H, J=6. 8), 8. 23 (d, 1H, J
=7.2), 8. 51(d, 1H, J=4. 2), 8. 71 (d, 1H,
J=4, 5) .

(&iEHI2 5)

((18) =1—=((((1S) —1—=RYIN-3— (¥yya7aEL7F
/) -2, 3=UAFVTAEN) TX/) AIKZIL) —3—AFILT
FIV) AINZIVEE2 — (6 —XAFILEYTIY—2—AI) TFILIZATI
(lb&#125)
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[0177]

[0178]

[1k70]
a0 o) 0
| H H
X OJWJ N})kmN
H o i 5 v

SEB 1 DEEYMORDYICSER 2 1 DIbEME. SEH 8 DILEMDR
HbYILBEF I DILEYERVWTEES 1 ERAKORIGEITWY. (( (1S
) —1—=((((18) =1 —-RYIL-3— (¥yO7OELTZ/) —
2—kbROF>—-3—FFV7OENL) 7I/) AIKRZI) —3—XFIL
TFIV) AIVNZIVE2 - (6 —XAFINEYIV—=2—-4)) TFIIRT
WERTREBLEMEEBERSE LTEL,

Ais:162. 0—163. 6°C.

"TH-=NMR (300MHz, DMSO—-dg) §0. 54—0. 66 (m,
4H), 0. 76—0. 86 (m, 6H), 1. 54 (m, 1TH), 2. 4
3 (s, 3H), 2. 73—2. 86 (m, 2H), 2. 96 (t, 2H,
J=6.5), 3. 11 (m, TH), 4. 03 (m, 1H), 4, 21—
4. 34 (m, 2H), 5. 17 (m, TH), 7. 07—-7. 30 (m,
8H), 7. 58 (t, 1H, J=7.7), 8. 23 (d, 1

H, J=6. 9), 8. 72 (d, 1H, J=4. 8).

(HiEHI2 6)

((18) =1—=((((1S) —1—=RYIN-3— (¥yya7aEL7F
/) -2, 3=UAFVTAEN) TX/) AIKZIL) —3—AFILT
FIV) AN VEE2 - (B—IFILEYTIY—2—AI) TFILIZATI
(lb&#12 6)
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[0179]

[0180]

[E71]

\
=z
O

SEB 1 DIEEYMDORDYICESER 2 20{bEaME. 5EH 8 DILEHMDR
HbYILBEF I DILEYERVWTEES 1 ERAKORIGEITWY. (( (1S
) —1—=((((18) =1 —-RYIL-3— (¥yO7OELTZ/) —
2—kbROF>—-3—FFV7OENL) 7I/) AIKRZI) —3—XFIL
TFI) AUVNIVER2 - (5 -IFILEYIY=2—-A)V) TFIIRT
WERTREBLEMEEBERSE LTEL,

s : 119, 9—121. 0C.

TH-—NMR (300MHz, DMSO—dg) §0. 58—0. 66 (m,
4H), 0. 75—-0. 85 (m, 6H), 1. 17 (t, 3H, J=7.

7), 1. 33—1. 36 (m, 2H), 1. 53 (m, TH), 2. 58
(dd, 2H, J=15. 5, 8. 3), 2. 74—2, 85 (m, 2H)
, 2. 94—2, 98 (m, 2H), 3. 12 (m, TH), 4. 04 (m
, TH), 4, 28—4, 29 (m, 2H), 5. 17 (m, 1H), 7.

13—7. 26 (m, 7H), 7. 55 (d, 1TH, J=8. 1), 8. 2
2—8. 35 (m, 2H), 8. 75 (m, 1H) .

(BEHI2 7)

((18) =1—=((((1S) —1—=RYIN-3— (¥yya7aEL7F
/) -2, 3=UAFVTAEN) TX/) AIKZIL) —3—AFILT
FIV) AUNIVEE2—tert-TrFVIFIIRTI (LEW27)
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[1872]

0o 0]

SEB 1 DIEEYMDORDYICSER 2 3DIbEmE. 5EH 8 DILEMDR
HbYILBEF I DILEYERVWTEES 1 ERAKORIGEITWY. (( (1S
) —1—=((((18) =1 —-RYIL-3— (¥yO7OELTZ/) —
2—kbROF>—-3—FFV7OENL) 7I/) AIKRZI) —3—XFIL
TFI) AIWNRIVEE2 —tert-ThEFIIFIIRTILERTERELS
MEJEmEiER s LTHk,
"TH—NMR (300MHz, DMSO—dg) §0. 58 (m, 2H), O
65 (m, 2H), 0. 83 (d, 3H, J=7. 5), 0. 85 (d,
3H, J=6. 9), 1. 12 (s, 9H), 1. 35 (m, 2H), 1.
57 (m, TH), 2. 74 (m, TH), 2. 82 (m, 1TH), 3. 1
1T (m, 1TH), 3. 45 (m, 2H), 3. 98 (m, 3H), 5. 17
(m, 1H), 7. 24 (m, 6H), 8. 23 (d, 1H, J=6. 6)
, 8. 71 (d, 1H, J=4. 8) .
[0181] (&i&EHI2 8)
((18) =1—=((((1S) —1—=RYIN-3— (¥yya7aEL7F
/) -2, 3=UAFVTAEN) TX/) AIKZIL) —3—AFILT
FI) AIVNRIVEB2 -4V FORFIIFIIRTIV (EW28)
[0182]
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[0183]

[1873]

o)

~Wﬂ\/mﬂﬁi§}¥jzﬂ\7
O

SEB 1 DIEEYMDORDYICEER 2 4 DIbEME. 5EH 8 DILEMDR
HbYILBEF I DILEYERVWTEES 1 ERAKORIGEITWY. (( (1S
) —1—=((((18) —1—-RYYL-3— (¥2O07OELTI/) —
2—keROF>-3—AFVTOEN) 7I/) AILKRZIL) —3—XFI
TFI) AMNRIVE2 AV TORFVIFIIRATINERTERELED
AEAERE LTEL
"TH—NMR (300MHz, DMSO—dg) §0. 58 (m, 2H), O
65 (m, 2H), 0. 83 (d, 3H, J=7. 2), 0. 85 (d,
3H, J=6.9), 1. 07 (d, 6H, J=5. 7), 1. 35 (m,
2H) , 1. 57 (m, TH), 2. 74 (m, TH), 2. 82 (m, 1
H), 3. 12 (m, TH), 3. 50 (m, 2H), 3. 55 (m, 1H
), 4. 01 (m, 3H), 5. 17 (m, 1TH), 7. 24 (m, 6H)
, 8. 22 (d, 1H, J=6. 9), 8. 71 (d, 1H, J=3. 6)

=R R — A/ VRHEFHORIE

—ROEm—ANNA VOREEEEZXHE (Anal, Biochem. ,
1993%F, $£208%, p. 387—392) [LRHINLHEICELT
ME L, Tabb, BADREORBRILENZEZCDMSOERKR (2. 5
wbl) i, 0. Bmg/ mLOAEAY, 50mM®D b Y) RIGEREER (p
H7. 4) . 20mMOYFARALA b—ILEUT. Onmo | Du—HJb
NA Y (B MRMERAS R, ORE - /N FAHASHE) XiEm—H)L/q( >
(745 BREHBEEX. IRXE - NMAKARHE) 220RBKR (200ul)
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[0184]

HEIOGBNTL—MNLETMAL, TIA. 20 mMOIBIE DIV D D LIKBERK (
50ul) ZMA. 30CTE6O0OPERMBIEL, CORBK (100l
) ZRID9OBNRNTL—MIFL, BEK (50ul) &50%DProte
in Assay Dye Reagent (N/ASKa®: A9¥04No.
500—-0006) Kz (100ul) ZMATEETI SHBEREL L
%, 595 NnMTIRAEZRE Lz, BRILEWEETTHRRICMIELLD
D&Y bO—IE. 20 mMIBILAIL D D LKEBEDORHYICT mM ED
TAKB®R (50ul) ZMARKRICLELEZHDE TSV V{EE L. TEE
DRLYEHINZBEEREEEL., 5 0%EEICHERRE (1 Cso) %
K& 7,

FBRER (%) = {1 - CAEE-7>>7E) / (IvbO—ILE-TFY
J{E) } X100

LERE (1 Cso) BBR (HN/RM V) BEEEHE (kM) &LT RT1IC
~ U, BEEWMIEu—BIISA REM—AIL/A VOFEEZREE L,



WO 2017/204166 91 PCT/JP2017/019067

[0185]

[%&1]

ERMERME (M)

IR BIA € m-h A
ft&m 0. 0.
fteme2
tams
Ha=g K
{£&¥s
{t&me
{Lawm7
{L&Wms
{L&Ho

{ami 0

Lam

fL&mi

&Y

&9

L&

L&

L&

tsm

tEd®1 9

&m0

ftama

ftem2 2

fta¥m2 3

ftama 4

et

-

Vi~ |lwWiNN] =

]
1
1
1
0
1
0
0
1
3
1

L1
2
2
1
1
1
1
1
1
1
1
1
0

=l | ~joIN|INVIOo OOl —iIN]d|dlO|vN]JwlO|O|B|=]|=—

1
1
2
H
0
1
1
1
1
4
1
1
3
1
1
1
1
1
2
4
0
0
1
0

Ccjclo|ojolojojo|olojolojoio|lo|ololojol|olololo
Njojo|leinwINvVolI~NldM]lo]|O|lRiINIOMOI~N]|OINM]O]—={n]o,

w
Ojo|Qolo|jo|olo]jC|olojo|o|ojojlo|ojo]|o|lojolololo

INSDEEMDI B, EEWT1 7TE2UTORICAW, &1 71ES
NJ—1945TH2, UT, L&MW1 7%2SNI—-1945EEKRET S
BH. LTFTOREIICBEWTHWERECERMAEE. EARRMICEEIH
Herscmh1l (Masami Yamada et. al., Nature
Medicine 15, 1202—1207 (2009) ) &£EABICLT
BB L, oo ERFWETXTCIEZHFEICIE. TTBREOI—TIL %
AWTHEZREL., RELIE,
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Rt FXFOAAAE (dorsal root ganglina neuron: DRG neuron) % F\N/-BHR
BEZRR
MG EIT & Y YT S NIRRT OB R A ERMREA~ A > THE L.

HIXCRABERT L&D D, INEEHBEFEEMR, REHZEHZRIT
 BEEEEBATEET UM EET Y. TOBERNEFREED
IETT %, v RAEREZRHHEEZBVTEREHRBLEDOHERBREZRNT
. UTOXRREZITo/l, 06, BRERHHREEHROA A ZMESE
H5OTHMEBRBEDHRRIEL TWS,

[0186] A& O<T VR (£%3. 10XIE1 5H%E) HOEFEHE T THRARHR
HeSENICHEE L. 8<ERY T UVJICLYBBR MR LAR. KR
EO0. 025% k) F>> /0. 0013%DNase |l T37C, 20%
B L7, =D&, 1 0%V YIMEZSUBMEEER (Gibco) %
MATHESE L, BRRIGEFELIELK, KBEO. 0052%DNase
| /1 0% ~XIE*ELBMEEBEREMATERYy T« v J L, MiEA

Xyya (Cell strainer, #70um; Becton
Dickinson) Z@BXt/k%E 6R_TL—Kk (Nunc) HIC,
RY—-—L-YTY>r (Sigma) &5I=v (Sigma) TUELEAN
—HAZZX (24x24 mm; HEHET) 28X Nutritiona
| supplement (N—2 supplemen; Gibco)
HESUBMEREERPICEBL, 24—-488f. 37C. 5%CO02T1 YV
Fanr—yarvlrk, VVBEER (PBS) THE®R., 4%/ XZHRILLT
IWTERTEEL (R, 159H) . 0. 2%TritonX—-100T
iRk (2R, 1 09 . BERBIOLDICH-Z1—0OVFENL — | |
| Fa—-7VY E/70-FLHMKTHDTuj 1k (xOR-E/ 7
O—FIiiiE ab14545:77hHbL) &, BREBOAIC. RIKBEDN
0. 2uMICiDLHICDAPI (4, 6—diamino—2—phe
nylindole) #Z&mML., ILICERTISNBA vFar—T gy
L7k, BYBRLELCESE L, BEEMENQWE D ICT EICEEMIGE
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Z2HJ7)EO0—-) (Merck) ZRVWTEE LA, HESL -V —BHIE
(TCS—SP5, Leica) ICTEE%ZITo> k., AKICLT, L1 S1
ATOYUR (E#%3H) HobRRERETMIEEZEREL, BT L,

[0187] 4% 3BOYY IS HEE L ERBRHIFHHAEE 2 4 BETRVEIR % =
BIHZOICH LT, £%1 OHRUER 1 5HOT I AN SERE L %R
AR EMBRERIERICETLTCVWS & DD o, /. LIS
IAFOYVR (E%3H) HSEELAZRREREOMETIE. SRERE
ARTH-% (H1) ,

[0188] f4iRtHIRETHRBAICHIFBL | S 14 /R0 BORIBE DR
BIRSEREMEET VR (E%R3HXIF1 5H) hoBE L, EEMEH,
LORFRINES>TL I S19VNRIBEORREERITT Lz, V1 VI HE
D IS, BRFEIZRETHAES X 1 04@HZYIC1 00 u | DY VXU ERR
W (30mM Tris—HCI1 pH. 6. 8, 1. 5% sodi

um dodecyl sulfate (SDS), O0.3% bro
mopheno!l blue (BPB), O0.3% 2-mercap
to—ethanol (2—-ME) , 15% glycerol) &m
Z. ISICBERLEBICL > TREICARILIEEZ & TiITo7, 95T,
5 0BOBNIEDR. BoNiy VRN IERER T L1 212, 5%DSD
S—F7I7VILTIRERKBIEI>THREL, TiL | STHABZAVED T
R0 TATAVTICE>TL I SHUNIEE BB LE (H2E/D) . &
fo. MHEINZNAY ROBIZMT (GAPDHOD/NAY ROBITHE) L
TLI S VR /EDORRELLZKRD (M24GM0) . ZOFR. L1 S1
ERBHEHHE MR A BRI T IRISGACFEINDI & D M o 1,
—AT. LI S1oZFEr#EMBRELaEVERSROh. £EHRI3HOTY
A5 B LR REREMIETIRER 1 SHOT I AN S HEEE L /- %R
REMRE SR L TEVWRIRENSROND I &M o,

[0189] U REFBHRHMBOMBHEBICHT DL | s 1 BEFRIBAEOUROD
FEAT
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T 2R BREREHBEOHBRMERICL | S12EE5T5IENRRINE
7=, LIST19 YRV IEEBREIEIMROHDZSNI 1945 L85k
HEOBRICOVWTHRET L, &8, SNJI 1945k, ZoBIhIAILN
A4 VBEEFREICLY, LIST19VUNRVIELBIBIEIMREE TS &
N W02012 70741208/ v70Ly MIEBEINTWS,

[0190] ABREAREMERIEEROTIR (EHI3XIE15H) HMOEEBEMETT
BARRE A EENICHEE L. B ERy T4 U FICLYBBR 2R LE
%, ®BEO. 025%hK)TF>>v 0. 0013%DNase | T37C
. 200FEMEBLE, BOE., 10%VTMBEZ2EUBMEEER (Gib
co) ZMATHREL. BRRbhZELIELEZ. KEEO. 0052%D
Nasel /"10%IYHMESUBMEEE®REZMATERY T T L
HBEAYYa2 (Cell strainer, &70um; Be
cton Dickinson) Z@BAXt/k%. 100O0[OE 5 TED
DEELT, L1 S1DORERIY—X, pEGFPRI4H— (Clonet
ech#) O/O—ZVJEAICITRAL I S1TODcDNA (FVtEvys
YNo. Mm. 397111) Z#&HELTERELE, T bOKRKL—2 3
VERE - -NEON (Invitrogen #f) #BWVWT1 X1 08EDEIRE
FARETHERRICH LTL | S 1 Z#AAALPEGFPARYIS—1 ug&EA

L. 37C, 5%CO02T24@EXIE4 8F5EM1 vFa~r—ravl, L
| S1ZHREItEk, BLZ2pEGFPARYIS—1 ugZzEALLERREGRE
iR AE Y hO—JL & Lk, &Mil3%, LESRBERRTIT>ZOEH

[0191] A& 3IBDOY Y AN L EE L R REZEHHRIE LERREER & BRICER
EQHREREER T, L. Li s 1 BEFRREAEICL 2ERMAREE
PRIIROSNZBOD, &t EDHRMBEREN T, BEERRDOOSNA
MNofe, —H. £ 1 5HOYI AN S HEE L A RBHRHHRIISHRFRE
DEENIFEN >/, CDEERT1EHDOYT Y AL L EE L R IBMHZERT
L i s 1 EGFRRTECLYEZICHRBAENMEES NS &0 gH -
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[0192]

[0193]

[0194]

[0195]

7= (3) ,
T AR BRSO BFFBEICTHTAS NI 194 5 0shEDENT

BRI EZ3EXIE1 5HOTIANLEB L., SNJ 194
SDORMEBEHRORI DEEERE L, RRREN200uMIZAD
LOICSNJI 19456 Z58E RBHEHMRICHML., 37C, 5%C
O02T24EIXIF4 8IFEA v FaR—2ary L, FRERELT1%
DAFIAIERFYR (DMSO) #SNJ1945DKbYICHENMNL AR
WAV Far—23v Lk, FLT, LEEBMRBEERTIT O EBKIC

£%3HOY YRS B U A RREIREE I LR R & RRRICEH
HHBEEBEL TV, 515, SNJ 194 50FMICLBIEEDRE R
bhie, %1 5BDOY Y 25 BEE L R RSR ML EhRMHER DR
3B, LI S1ORRELE,>L (M4Dc) . TOXEERI1S5HD
TOADSER L ARBHRTMETIESNI 194 5 3BEELAMREREE
RETIMRERLSHBEDNgh 72 (H4)

Fro, LA VFaR—TavEIC, L MEREREMEICSIL |
S19VNRJEDRIREDHEN] TI>LBEEAKRICLT, YIRSV T
OF4 > JIC&>TL I SHVNRVEE®RBLE (IS5 ERD) » F. BRI
INFENVRORIEZEHLTL | SHYVYNIBEORIEELLE KD (H5
AR . ZORR. £BIBDOTI AN SEEE L B AREREIBETIEL |
S1D0RBENEEHEEL., SNI 19455 RF/MLTERREEAREL
EOF I EIETERN D, %1 5HOT Y RS BB L =R IRHIRE
METIEL | S1OHRRBIMELS., SNJ1945%5K/MT 25T ETHRIRE
AEEICEYPTIENTEL (M5) .

L | S 1 BEFORERMBEHORE

L | S 1 E-FOHRFRMBHOBEDLOHIC, W2 Tz5—ELR—-%
—T7yvtA%iTotk, WO T715—FEELF%Z. BERMTBREZZCDONA
D3 RmRICEELETSRAI RN (pGV3LR—4—BEFRIS
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[0196]

[0197]

[0198]

—) HHEL. YURADSHEE L ARSREERICEA L, FMICIE. £
BIBHDWVIIER 1 5EBROT Y AN DEE L R ARMESMEICTIL S
hORL—avEE-NEON (Invitrogen #) #EWTI
X1 O S{EADBRMHROMIBICH L THUXTSRAI NEEA L, B8, U3
AT TIS—ERENI S —pRLSV A ORI S —ERABICHE
EALREEEE L,

RP, UEERTEELATSZAI NG, LYBEMICIEK. LI S1EEF
Dexon2ICHLTNYI7z5—EBEFEERKLALISTLR—9—
BLEFNMEAATNEBEEZEBLTWS, L | S1EEREHEEO LY EEH
BREEDEOHIC, BFHTSZXIREFBLT. LI STEEFOLRE in
tronla—ERIBIELLR—F—BETEHMATNEEEETD
TS5AIREEELE (B6) , LEEAKICLT. ThH5DFS5RI NE
AWELY 725 —ELR—49—TvE1ETo7

TFEXFAREBEFEELELL I S1LR—9—BEF (M6) DL
75— ELR—4I—TFyvEADER. exonIHhb3kbp—15kb
PAERBIEHALIBEICL | S1ORIBENMAZTLENMLE (M6A) ., 2O
ZENDbexonl1hASb3kbp—15kbp®4EEICL | ST1EGEFOH
REE T 2BENGFET S ENPELNER >z, I HICFHEMICRIRAL
TR AT LAEC B, exon1hS55kbp—9kbp®iEEICLIS
1 BEFORRLINGE T 2EEABFEET S ENHELMER > (K6B)
o HEMBHODODNABERINNS, BEFRIEZINGETHHEMAF - CTC
F (CCCTC— binding factor) OfFESEENAYZLES
ICFEET B ENRRINE,
< AR IR AR Qe RHEICN TS C T C F HIBOME DR

CTCFAL | ST1RBEAIEITEHNERARDLDIC, T RABRIBHEE
MiEZRAWT, CTCFORRER. KU's i RNAZRWE/ v I8F0Y
EBR%ETo/, HECTCFRRERTIIYY AERBHZEMBEE LTP3
MiE%E, ks | RNAFA/ v 7450 vRBTIEY Y ABIRHSZEMERE &
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[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

LTP15#ilE%E. ZhEhBuWi,

CTCFOREERICEWTIE, CTCFORRANIH—IF, pEGFP
R7H5— (Clonetech#:CAG—GFP) OrO—=> FEHLIC
YOACTCFMcDNA (FZ7tvy>¥avNo. Mm, 269474) %
BRELULTHERELL, TLY7bORL—Y3VEBE-NEON (Invitr
ogen ) ZAWVTI X1 0EDEBHTEMIICT L TCTCF %4
HAIAATEPEGFPARYS—1T ugZaEAL, CTCFZRIRIHL, HER
52pEGFPARIS—ZZEALLERBREEREZSREE Lk,

DIZRSVTAYTF 4 TICE. FHC TC Rk, e GF PHIA, HL
i s 14k, RUCHGAPDHERERW,

fak. EGFP—CTCFOXRTEBRHREMBEOHBEREMRRIIER
ICEl T i (7 A)

s i RNAICLD /v IO VERTIE, CTCF®Ds i RNA&ELT,
1 EEE5 ; UUAAGGUGAUUCCUCAGGAGGGUGA®Ms i R
NA (Invitrogen) #Z100pmol NEON (Ilnvitr
ogen %) ZAWVTI1 X1 0sEDRBHFEMITICT LTEALK, C
TCFDs i RNARDYICPGL2Ds i RNA
ZEALMEESREE Lk,

DIZRSVTAYTF 4 TICE. FHC TC Rk, e GF PHIA, HL
i s 14k, RUCHGAPDHERERW,

R, CTCF /v ¥ Uil& > TR DEhZREHE DIRER
ENROEN (B7B)

3) £E%15HB (P15) ORBRHREMAEICEERENI Y —%2HBWTC
TCFA#BAIRRITLER., £%3HE (P 3) TIIBERICHRHER =
BlU7, &7z, £%15HB (P 15) ORBHRETHECIEERAEZRIHE
BROWHEIIRIBDO LN, IHIC. £%B3HE (P 3) OXRBMZETHHE
ICCTCF&EL | ST #BAIRBEIEALEC S, BHRHEEIOETICE
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[0206]

[0207]

[0208]

BARMof, TOTENSCTCFIRL | S1ORRBME &N L CHREE
KT L TRAT« TICHIEHT D EABELNERD (F8) , AP, td
—Tomat o FFICHDIVWEEERLY V/INVE (ZEHRK) THY., HH
SUNRIVEEBEFEL I s 1 BEFEY VT LICDRBWTHIBFRTRIEI &
FFiERAtd—Tomato—Lisl&ELTRLTWS,

Fr. £%3HEB (P3) &&%15HE (P15) ORRERETHERIC
BWTs i RNAZAWTCTCF%R /v oo SHiER, £%38E
(P3) TlRE@FMERICH L THERAMRIIRONAN A, £%15H
B (P15) O#%BHRHHMETIIERRBEHEDOREDRIBD O
o DT ENS, CTCFOHAIZL | S1DHRRERAN L THRBEIC
W LUTRIT 1 TICHMRDIH B &N Dh >k (H9) .

IRy b7 — O RBUBIZICHIFBL | S 1 QFRE|DAZET

ROAFBHBRICEITZL | S1ORBEAVIRYVTOAVvT4V T
THEMT Lo, BARRMICIE, L MAREREHRICSITZL 1 S152/%7
BORBEEOMNT] TI>LBESREKICLT, £%3HEB (P3) . %%
15H (P15), %6 0H (P60) O~ RADIKHEMAEIRS /v E
BERERAWTC, LI ST1ORREEZVIRY Y TOY T« VI THENLE
o TMREMTIRY, L1 S1ORREBIGHRERRICEVWTHERIRAIC
BTFI B & Tho7,

SERES RVEMORKICIRRREIREES (Y FTR) MEETZIHN &
BOFEEBRICBVWT, RELQFEELT EDO LN, FELBESEREIN
T BEA L BB RO MR T 5, COBRIE [V FTIRUYRAH
1 EMENRTHSY., ERFZHOMBOBICERONIZEENRRKTHD &
EZOLNTWD, [VFT2MYAH] & ERFEICBHAZRE. #iRRE0H
SEENFETLTEY, REEQ > HRERIBET20EZMVWTWVWS E
ZEZLNTWS, LI STORRETIEEIICCOBHHICHBE->THY., £
o THR L HBEM SRR ORTREBEL TWE I EATRINDG, Z
CT, Ry FT7—VDMNYRAAHETINE LT—RICFHBINhTWSE YD




WO 2017/204166 99 PCT/JP2017/019067

[0209]

[0210]

[0211]

ZDHBERERWRET E1To

YOREET1 2, SHOBBTYY AMRERICRIRENIY—%EFAL. T
Lo bARL—2 a v THIEMICEA L, BBIFICIE. v RARIEZREER 1
2, 6H(E12. 5) OFIRY VRAEZRA W, HEFTIRY U R & FREME.
FADFEAZEHIE, FEEZBLTCFast GreenT&BL
7RI RBHR (DNARE2~5ug ./ ul) 2409202 avEtic
5ILT. ChZefIXEORRICEALLE. PBSTFEZLCES L.
Bty NIOEBTRIFOBRNZIIIABI/NNINRAES X, D%, X
EXH, FIYYADEF%ET>5/~, CAG (cytomegaroviru
s enhancer, chicken beta—actin prom
oter, rabbit beta—globin polyA) 7OE—
H—EFALTHHIEY VIRV IEDtd—t oma t o ZREI HHROER
DOEFRIL%ET o> ER, EBEEHRICAEDL D HRRIEHITER 188 (p18) &
TICHYAHDEA, £%2TH (p21) TRELRELSWAGLLAZZEN
ahot (M11), B8, ffitTFezf2—-eGFPRERIY— (F
ez f2BEF%2eGFPEGFICEIMATHERTINI I —) ZEKIC
HMREAANBEALLERBR. ROINLOBROEKREE (Merged) H
1 1IC3RT,

RAHICLT. CAGTAE—49—%2FMABLTL | S1RURLSI VIV
HBOtd—tomato&aFRIE, vOXMKIE (12. 5H) OMHROE
DAMBLETo/ER. L 1 S1DORRICEL > THIBIRHEDON YIAADNER
WKHEIIh, £%21H (p21) THEHR->TWB e nho7k (K12
) o

ISHICAMRICLT. CAGTAE—49—%2FALTCTCFDshRNA
EERHAYVRVIEDtd—tomat o AREIH, TUARKE (12,
5H) OMRLOIBOARIEEZIToLER. CTCFD/ v o0 UIl&oT
FIFHRHED X VIAADBRICHHI S, £%21H (p21) THHE->TW
2TEMDh o, TOTENSCTCFOMHEIZL | S 1 DEHE RO
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[0212]

[0213]

[0214]

[0215]

[0216]

SRDHDBENoHh o>k (K1 3) .

ILICAKICLT, CAGTOE—4—RUCMVIOE—4—%FIAL
TCCTCFEBWRIVNIAVIVEDtd—tomat oAFRIFEIH, TR
B (12. 5H) OMBEEROAHRILETo>LER. CTCF OEHIFRIRIC
& o THIRIGHD N VAA D BERICERES W, £% 168 (p156) THT
TICNYAADHERT LTWB &M pgh o, TOZENHLCTCFDOHER
OREL | S1OMH &ERROMRNHD N>k (1 4) .

BB, TOAMICS T ZAUBAHEEHREHEOL ) TV F—2 3V ER1 5
IR, BT 5ICRBEINLZRTF—ILERWVWT, ERFTERICETIAYA
HDEEZEEL Lz, BAENICIE, HBEAT I TIHICERET SO0 =
HEE (intensity) #1., 0&LT, HERTF—ILT2~30(
YT EIRBOORNBELEMETER Lz, BREE1 6ITRT,
GSK3B&L | S1EDEGZOBRE

GSK3BIZBMEMBICEKEE TR VRV IETHD I EHHMLNT
W2, B, GSK3BDEMISREREFIHT 1 TICHIELTWE &
EZHLNTWD, EEE (LI1S1/KE) &L 1 S1OATOEREFDREIR
HRTMBEARGSK 3 BHMAERAVWTROALRER, L | S1AFOLER
THRERBOERICEVWGSK 3 BnEREARDE (]17) ,

BRI ETHARIC BT 2GS K3 BOBENESA TRILA X =YV T THE
MUAER, GSK3BIESM Iy IICRRMREMIEOEH=REBEL T
Wb Enghok (B18) , —AT. BIRNDGSK 3 BOBEREEIE
ERBHEL | S1OATOZEFOERBHZHMBETEN RV &ED 9D >
7= (E19),

EEBEEL I S1OATOREFORBHERHMBEICEIFE2GSK3BOD
BENVESA TRIAX—Y VI THEL, BEMEEEZHT L, TORR.
L 1 S1DOATOEEFOERBHZIMICSITZ2GSK3 BOBEIIESR
BT L THITHOBFNERICETLTWS Z &g ok (K20)
o DT EIEL | S1OATOZEFOERBRHIOMETIIMBEY 1=V
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[0217]

[0218]

[0219]

ICLDHITHEDGSKI BOBIHMEEINTWVWEIEERLTWS,

GSK3BIEFEMETZE216FO YA VEBEINDZEASN
TW3, EREEL | S1OATOEEFDOERBHFHMAICSITZGSK
3pOEMEE216FAY YD) VEBERENRKERAVWTENTLL, %
DER., L | SIATOZEKRTIHRHEDNDGSK 3 BIFARIESEILINT
BY (M21), 2OZEHLL | SIATFOZERTOMBEHEDETICE
BELTWB I ENRIN,

AEEIRIBE T TIVICE T B BT OB B AR

SNJ1945DKRMEEROEBERENREZANDLDHICT Y AL BT
BEETTLEFERL, EBEMICERT L, VallEoRE (Wall, 1979)
K> THEELAHRBETTILIIIRE L TRV BEAMICIE. RO
JICLTETAYORZHFRE L, £R4BEOHY Y R ZERTILS VIR
AR (4 5 VEE) [CTE2EMEBEMNT, D DREICL. KEBELOD
RE%=YRE L. 28HRICEEMTRVEDICEENI DRRICHE %= FEE L
. REEFREF TR H40m mEIFRTIER. LI (S2MiRiEg) Lk, %
D%, HEEREEBEUHEBEE L, YBT V%, T2HREETT
MY Z2ELTHAWE, SNJ 19450151388 (CE—2, HAZL
7) ICSNJ—1945%Rt, SNJ—1945%58A200ug &
Bg /BICRZ LD ICHEINICE T U RICRORS L, SRS LTI,
EHkORLHRIEEEHELSNI 194552FHVWAREE (CE—2, AKX
JLT7) E5ZATEHEBELEYTAZRAW:,

HEBFNERT OO, BY IR EHHRAICEL > TRTI Bk, LEH
BERMYHL, 4%/85 74 ALATITE RT24BEEEL. PBSICE
ik, NS4 081870k, METOVIZ5 umEDYIRICL. X3
ARTSADEICEEI e, ThFIVVIFDURBELTT) BN
T4V, 2) Kk, 3) AV —FEAhSvyFOATIEI YV, 4) 8
CFKKEE. 5) BHL., 6) TAYVER 140, 7) BiK - EH - HAL
EHEL. XAEEMBE CHEBERRAT o,
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[0220]

[0221]

[0222]

[0223]

BEFEMR TEHRRETSODOFHABE, ROLDICLTHERELE, £EEED&L
DICLTABMRERERYE L, I<CIKERER (2. 5%7ILY—ILT7ILTE
RIR) ICANTE, EERICANT 1 O9RICEERL., H5H1LCHEFDS
SAFYII—MDOLEICERELZS L TEWEEERFPICANTHETIYVICLE
o BEEIIUEILA R IV LKBREER L, RICHBRICA>TWSH
AAKEIFATIA-NICE#R L, @8R ZFEDOICTRF VEAEIC
SEL. YIS0 LTYREZERLE, BIRICIEERIE FIEM
% (AL : H—7500) AW,

BH, LRREAROUEBELZITVWOODERICIIHBRIEELZEI AN >ZTY
A%&ShamiiERE LTHWE, ShamLERFOBEBERANTEREZR2
21C7RY,

TEFD ) UIFTURBICLDZEMICEVNT, TRERIBEETIITR
SERE S LT, SNJ 194 50#%51BEE,SLBEROEELE
R ohi (H23) , BEFBEMIRICL 2B TE. R2ERIBBET
ITIRNBE S LB LT, SNJ 194505 1BR%ENASITY) VOE
ErRDON (B23) , &b, BRI LOEIRDODOLNLIT) Ve
ATTZ7LEEER2 4I1ICRT, REFICHLTSNI 1945158
TIFLBHBROITY VOBENERICES . LEHROBENSREI L
TWBZ &Moo 1,

T, TRERBEETTNICH L. L2EMZURE 1 BEOHEZBWT
SNJ1945#5%8AL. BMRBEDERCETMANS 1 » BRERICHENR
Lo, HEREEMTICEY. 20 1 EEOHE THRZRMEOEHEZTMR I H/%
DOEHRBEICRTSSNI 194 5D0MREMEFTTEENTES, ZTOMF
R, HIEHMBEOEMENTR LB TESNI 194505 TIIALEMHE
ROITY VOBENERICE LERBOBEMEEINTWVWSE Z EHD
Mok (B25)

[0224] ALBHEIRIBEETIVICE T 2 LB IR OB ARIT

B26ICShamllEY VR () EREBRBETICYIR (B) OFHT
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BHZTT, HSFRAICEVWTEEBREETT IV ERAOLEMENTIMT I 1
TEY., TOEDICEEDEARY DFINTRELEME R >,

[0225] B2 7, ERIOALEMBEZYELEREBEET IV AT L LEROD
LOIKSNJI 1946851 vABRBLEABEOROKRTFEZRT ., WREFY
DR () OERBRBENTA>TVWEDICHL, SNJ 194557 UR
DERBT—V&DHIDHBIETICAELTWVWDEZ DD D,

[0226] SNJ1945DKRMEBOBEREMREISICRETH0HIC. 45
HRBEETILC D ADEEKELZ., FootprintZfWwsciat
ic function index (SFIl). print leng
th factor (PLI)ICTFMLE (Bain et al.,
1989),

[0227] SELHEHREBETTIASNII945%LBOLIICEETEIEICELD
T, LE5HENERICEELALEEZ OGN (H28) , #fELASNJI 1
94 5MFxEICE>T, BTEHREEET I TOLAEIRI LICEEIN,
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s5RIA1]

[553K1R2]

[553KIR3]

R D& H
—p&= (1)
[161]
o) 0
. y H
H\o/ﬂ\ﬁ N\E/H\H/N\RS (1)
(o} R2 O

(XA, RYUI, EBETZILIFDETEBRINERTILFILE, &
FZEBETERINAERTZILFILE, EFEBE XER (11 a)
[1b2]

““60_“’# (a)

(XA, RAZEHRTZILFILE, ROIBERT7ILFL VE mid 1~
6 DEH%ERT, ) TRINDE.RT, R2EFETJzZINETEHRE
NTWTEHEIWERTILFNEEZTT, RIUFERTZILFIVLE (O
Fo, BR7ZLIAFVERIE T ZNLETERINTVTELW) |
MBEERARIKRE, XBKRRFETRT., ) TRINSLEDE
BET 3. REHREZSOBERV XIEFBRERY.

RAN & (I 1 a)

[1t3]

n'—eo——nsa—;— (1la)

(XA, RAZEHRTZILFILE, ROIBERT7ILFL VE mid 1~
6 DEHERT, ) TRINDZETHD. BFRKE 1 ICBHOMEMRM.
Ria, & (I 1b)

[1t4]

Hac—(O—CHg.CHaa'— (Ilv)
n
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[553K1R4]

55 3KIR5]

[E53KIR6]

[553KIR7]

(X, niF1~6DE%ETY, ) TRINDETHD, FHKRIE1
ICECER D AR R,
RITRINZERTILFILELICBRLULERREDN, BR7ILF
WEEZBLTWTHIWEY DI TH S, FBXRIE 1 ICEEEROMEEY,
RITRINDIERBREDATORFIERREFTH S, BKRIETIC
ECE DAY,
RETCIRINZERTZILFALENS/7OTOELETHD, BERKIE
~5 DWW ICEBEDHERY.

—%=X (1) TRINDZEEWH.

((1S) —1—=((((1S) —1—RYYNL—-2, 3=UFFY
—3— (¥ya7FoENTI/) FAEN) TXJ) AILKZIL) —
S—=AFINTFIV) AIVRIVE2 - A MFSIFILIATI,
((1S) —1—=((((1S) —1—RYYNL—-2, 3=UFFY
—3— (¥ya7FoENTI/) FAEN) TXJ) AILKZIL) —
S—AFITFI) AIWNRIVEBE—ARNES -3 —FFHRVFIL
IZXFI),

((18) =1 —=((((1S) —1—=RYYN—-2, 3=VUFFY—
3— (07O rz/) FOEI) 7RJ/) ALEKRZIL) —3
—AFIVTFI) BIVINI VB8 —A MNFY =3, 6 —UAFHAD
FILIT XTI,

((1S) —1—=((((1S) —1—RYYNL—-2, 3=UFFY
—3— (¥ya7FoENTI/) FAEN) TXJ) AILKZIL) —
S=AFIVTFI) ANNIVEBTI T X £2—-3, 6, 9—h~Y)
FTFRYIUVTAZILIRATIVL, XiF

((1S) —1—=((((1S) —1—RYYNL-3— (¥yyO7O
ELF7I/) —2, 3=UFXy7FOEN) 7I/) AILKRZL) —
S—AFIVTFI) ANNIVE2—- (EVYY—2—-4)) TFI
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