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Described herein are compounds of Formula I, methods of making such compounds, pharmaceutical
compositions and medicaments containing such compounds, and methods of using such compounds to treat

or prevent diseases or conditions associated with the enzyme glucosylceramide synthase (GCS).
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AHAMAMEY  WERLELEEMZHE  EERELEY
CEBEHSYRERRFERALBELLEMEEXTER AEEEISEERS
KEB(GCS)B R < =Wk Z % -

[ Ferisdin] |

HERKERSRKEGC)AELENEE ISR - B
(GSL)ZEMER P ZmVIMELT B ERE  REKHEHEE

@ G UDP-% & 1% (UDP-Glo)# 1% Z i B b AT A B WERSBE B - GCS B
iz 7% 7 B A RS IIE T /o Rl 28 % (cis/medial golgi) Z IR BS I 52 B 15
H - REHBERE(GSL)EBEMEHERER ShEERER7 TS
AMEEEHPLTEN - SRBRGSLE# 2 &5 (Proc. Natl. Acad. Sci
CJSA4 1999, 96(16), 9142-914T) N IERE 8 B Kk — L 4HEGE Z AR 7]
b WEREHERFTETEEA  ACBREMBEZERBEET
GCS/EMTHEHEL ERREE - BENAEURFREELBME
WIREIER - 2852 EFERETHEERLFAGIBCPEHIBHSE
& 2 ¥ FE M & FE o #E fE BB (Prostaglandins & Other Lipid Mediators
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2005, 78(1-4), 249-263) -

£ 32 tH F GCS I 1 Bl 06 # 2 52 9% (2 R Bl 0 W02005068426) -
BEIR R A B 1S BE AR 2 5 W (B 30 R -1 7 #% (Tay Sachs disease) ~ L]
% X &K 8 (Sandhoffs disease) ~ GMI ¥ &K & ¥ s Br & % (GM1
gangliosidosis disease) * JE € -UL 5 — [K 5% (Niemanns-Pick) & £ 75 5
fiE (Fabry disease)) ~ B2 5% A5 7% % 5 Bl 2 %% /% (1 40 % # %% (Gaucher
disease)) * BEHRBFERNEAEZ ERGEOUBRRELEER) 28 SMm
MENSRERMEZFER  HBESHKEEZREE HERARERH
RS fE RS A TS B M & T IS B B A AR b
EREZEWMEEZREAMER S4B ERIE SR 2 BRIk
HEL  SEMBREFTEKR) & TRE - METEEG  BE%
HAEZERECAMIERERERIFEBIOERBRYREEHEX - =
f£ X 5% (Crohn's disease) ~ B g R M MM E ) - KRB (2 R
WO02008011483 » 1HAKJE ~ HX A FE - HE - BEAR - WEX
- ESHERE) - SLAER (2 W02008/109286 » T4 FEBEE ;5 &
S REE G KAE BE SRR GEAIDSEREIT - EHERK
[ 7 (Binswanger's disease) * [ B8 EE 7 - ZHMAE AR R - KENA
R - SEENRE - KKK (Pick's disease) ~ :EHMEL - £
RAERMEMRR KETEH SEBEHARKERER
(Asperger's syndrome) ~ F B NNARBIE - FTEBENARCEBEE - 5
fiE ~ 50 E AR MR IE & B B IK JE 1 B¥ (Rett syndrome)) ~ # & BB K IE
(58 0[] B % 78 BUAE (Alzheimer's disease) ~ B EEZBRILE -~ ®-
— & %% (Creutzfeldt-Jacob disease)  ZHEF ER{ILE - T EHK &
(Huntington disease) * Z &ML - IEE B IS K - 1814 B E M1
FE{BBE - 1814 R [ J% (Parkinson's disease) ~ UL %3 (X 5% (Pick disease)
ETHEZLMAEREERFECIZERA)) - B4R B RE R
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B (2 BLWO 2006053043) o i B 7 55 6 2 B IS A BB X 0 A AL EE B o
Z B T B (55 40 A & ME IS B R B 1 SR S GMG) Y & R 38 58 7 Rl (U
Clin. Invest. 1993, 91(3), 797)
ERBNCCSZBERRANSEREME TEINEERE R A
AT o BT = » Turzanski % A (Experimental Hematology 2005,
33(1), 62-712)E R WIGEE g 58 =M -F 88t B Mm% (AML) 41 i >~ 41
BRACHP-BEES(pep) M FPIEBRERFZZHBBTHYE L4 H
Bl -veRKEERREZR/RTF-IgET 2 it - B
Lt > GCSHIFIAI I EA N HAE B R P 2 MR E a4 4
W IE (GE A E) ©
W2 R R (B2 B GM2 R X B H A i & W ) p- C BE Br BS A B BJE
MERZFTSIE  HEBH WA HFRECM AN T REHE LG ERIEBE
HE&B3t 2 EMEBERETE B (PLoS One 2011, 6(6), €21758) « F-[£5S
Him (S CM M AR E S IT R ) HB-C R ES AR = Frol e » Ha®
FHEHEREEEN S CHEY  RRERHBRETLT - L5
FIRAEALETTHEE ARAXEBELF ST EMNKER
(Genetics in Medicine 2009, 1(6), 425) - H & EISIEE S KIS 5B B
® EER R Rk RSB SR P 2 BB - HIEERA TRV LS RKRH
TEEZHEBENE
A KR E AR K R o- L A 2 SEHIBLRSIE  HE
HYSERE BRERE  KEMEEREONEE SN
F(LHE=ZC M & & §§ B B (globotriaosylceramide)) (Kidney
International 2000, 57, 446) - —TEAEMUR B B2 A ELERE A&
M BERELZEUREERZEREY REELRE - BEARBRER
RBMN TR EEREEHREERBE(—EYSBEES R 2 Es)
HILR O FEEREKEEo-LARBIE L ENRZCETEKERE
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HittmaBEERE s EENE -

N FHRZ ARBHENEREEASIE  ESlERtEEE
MR EREAAZHEHETIN GBS 258U, Org. Chem. 2007,
72(4), 1088) r EMIIEHTIER L - BIRF  KEEERFE - &
TNREJUEE ~ €MD IE K HEERHEE - RAOTE - FHE
g FIREE - RRRKEHIVNALAE)  —BERRBARREER
HEEATGES 5 AT BEREEREARFASRE L REREBAE 2R
KIFMZ BENERZHERE - EAKBRRBE BERH /NS FIN& 4
HREEBREGKE AR B ERAOEEE TR OB EE R
B = -

SEEEHEREN A RNALD)REE EBREBORARABEREZ A
I FESEFEXREEBTERBIFZIEHNER - Fob/lob/NE,
TG ERKEREXRBEETEREERK - F/BELLER
&~ HH=0 BB B/ B TH & 3 f5 05 2 14 (Hepatology 2009,
50(1), 85-93) - Atk - GCSHNHIH # A 7 T K& B NALD -

ZEMEERCPCKD)RFB AR BRBEREENRZEMEREY
ERER HUURELAFELERE@GIOER - SmME - §8 X /E
KiE - GEHEE - AR ERTRGOE TR REG(FIOEEE
- RESMRERTEROEBBERETEZ SME) - PKDJRE] 8 &
- BE - BERR - HRE - 2R BBEEE BRI EIEEHRER
HEEHFREGM;Z & & N IEF A8 (War Med 2010, 16(7), 788) - K
bt - FAGCS Z #1 i B [H B & & Ve FS B e =~ & s ] @8 B R V8 B PKD DA
BFNEBELRE IS 2MEEEENR) REBEEZE - FEE
BZRTREE K/EBFEEMAMERIBEERE - PKDZFI B ERIE
HOUHERMUEREREEARBERZE L% EHE WNVat Med 2010,
16(7), 788) o
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ME®mAF » KENEEFHAZBEEESERY0.02E45000 mg &
BN E—RHEBHRE T  HEEBXRLIELHI500 mg - £ 5 & E
o FREEEE 2 EREE N2 F (K 56 0 B DL B R R I
(BIAIABRMRK ~ =X ~ IRFWXRU EFREVRE IREE -

F—SEHEMERAT  AXFRECBEZESWEBTHRESR
RHEEERE CBARE - E—2ER T  HEABAET - BHEEY
THEREEEL —NSBLEYZIBEMEE - £ EREMEHY
ho BUBEEEFENEZARYOHERN - ERFAEED B
HRERNBERN /N ZER P ZHE - E—EEHEA P - FKER
FREEYWHENRATENMAZEXRBESR T - EERE KK
to ERHTEFRMAZSRABESS  EHERT > BEEHEYT
BERER - EE2MWMES £—LEBHA S > ARIELBEIHZHER
MEBEIGREEEURLY  HEREARARMEZHASIZRHER
gg °

E-—EREFRERAT  BERAXHRBLEMZHBEERS
ANFTBELIIEN2S mg- E—HERH T BAEBEEESR
[RIIAB)FZAREREREL0.5S mgEL100 mgZ FEA » ELS
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KB R (BEEREMNES— AN EHE R IEE - £—
B I E I  MAREORR T BB AN L0 mgE
MRS M BEERRBRTE  EAMRNEREENEY SHOUK
ek BHEESEEEEEEANRBLERESR  £—BREAE
BBl BEENSERMAE  RESRAERFELEYYE
M EEEZERIRR - REER . EREBESER - ARSI E
5 S R 2 B R R B8 I

| E— AT B RO o bR T R B R A B T A

@ EE A H MBI PR LW A © DI (T RO
%2 LDso (B 88 2 SO%ESEHT B B ) B EDso(BE 8 2 S0% 36 A MBI &) -
%1 BLA R 2 RO B LE B A A IS B B E %R B LDso S ED o i
MR « F— BRI AEHH T > RERETE SRS LAY -
LA S IR SRR T 2 & A
RABEZBERE - EHTERAT  LELSY B EENEEE
BEXREN 0 LEEEER/NEYEZEDs, o 1 — b E Bt
P 2 450 T 2B 2 e T 45 B340 1 T S 1 U S P 4

RS RESH AR MR N A BGCSY

@ icibm - R ECCS B 2 B SRR 2 — o HE R A
T REZEEY  REFRLCYRESYREBES L aEey
W WES L TESIN-SLY BEIHASY  BHS rang
YHIBEREES LTS AE S AN BHGCST ERREE -
P E GCS M 2 R SRR 2 — S A R AR -

HREAXHBZERERT 2 ER > &It
S EESBERHE  EEAESHE - 5 5 5E 5 MU ER—x
SEEBGENIE - EREEUYZESE  85BBE—BEAR
AXFBAEZEHNEE - SEZABOEMNOET - IE - EHE
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)&

Dlll’

B - -LEHMT FHRAZEVEGGENRENERPK -
E-SEgREAT  AXFRMZHLEEFHEME - ARHE
REEVZIHEMHEEERRMERECE -HF & RAS -
R8BSR EHS BRTFRESHRAERLEY K HEPRE
e IR E I3 EM O
E-LFBHmpT ANFAESEERELEHEYEARNEA
MAXFER 7 —HAEES L R BBAX A LEY) - FHEAEER
BAREACBGINE—LERIT > SERAATHELTEN
HRHZFZETZRIRNBRENNR) - BEELARBEREES1LEY
KBRS RN AL EA LT AP ZARBEBAZRAE -
E—EgmplT  EUAREe-—XZEEMEFS  SF5HEA
 REREEAECEHEREERAAXA A tEYFRZIEEYE S Z
—HZEGEORBEREREEAZARR/NEE) - LEMEZIFR
HEBMEE(EARREER - HER - BIEES - 8 - EHE 0 &
B~ #E - B NMAKKE CVBIEZRBR/BEASRHEHE R
BAERSRASZIHEER RELEE—HRHE -
E—UREMERG T  BERUNEFS LA TSHEME - £—
HLERGT  ERRERZIFE - G EAMAREMNZE - Bzl
RERAGFE > ERITUNRESZL  ERBTEENRERBIREF
FRZEBEA FINEELGASEEAN  ERTHEESME - £—
EREMBERGT  RBETTARTECREAZGE - £—8BH
A BRETSEZERARA  FORARAIXFALZTGTES -
E—S4HEAERET  BEUESYERNRSE -—NZESH
AXFRECEMZEMBE  HERSRBLEEF - £ LEH B
o HESHCEREENE  BUEAREE - HENDESEENRE
MWARHERAE - E-LERAT - HES KRS EEE M
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ZERSHE HEEHBELZHE  FRANPEEZBRTFEBEEYN
B BEBRSTHENBZEBEMAZEYVARNRAEIBREZYG
B HE—ENEMERLT  HEIEEFEAFNLEERLEYE
M5 (U.S. Food and Drug Administration)#tt & FH RN E H &Y 2 R
CRLEZERER E—LHEHEAT  BEELAXFRB®LELEMZ
HEMRAENEABERBTHENETRABRAMTIRRZ BE S S
==y
EXHHEEBERA A EENEAESRER A F -
LEBZRE
UTRaOMEERMACEDZRAUED - BEEH TR
NME—EFTIER - BRI B R G M 69 FE R SR -
Ern—GET  BE-EBHELEWzZHE EEBEERAOL
N Pz EEEHAI P2 E—ENLLEY - & FEZEHE—
SR EG P -
AXHBRZIEEMETENK TS SETEZLBYEIRE
BREHENM T ZEMIL Z T AREE - AL ERAFATR
IS B 41 Stuart Warren }z Paul Wyatt, Workbook for Organic Synthesis:
® The Disconnection Approach, 2k, Wiley, 2010 - — (L&YW Z &%
SFHPIRR T -

E-EEBEA T bW ZBIITREEBRBULERSXNEEE
AHERBERFLZTEEBMENEHUBINEEESYELE
TREMKEE  LEBFTEFATRADEHGBEERE Y RS HE Y
FUDHER HREEENBFIERFTEFHBRBREAYSE kS
PHRIBERACZHEDRQOBEHELBNERER TS YL RE
BZIREY -

VMERBEEEAMERAEARAKLCE-—SUUTER -  EERAHE
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T2 A SRR R R < B T 85 I R AR B X 4T B8 /IR AR B I M 1T 2 RB K 4y
BEMERE - FrIES ARG - TRIME400 MHz T EH'H NMRY¢ 3¢ »
BEMATLAEANZEY(TMS > 0.0 ppm)Z ppm(B) K| & L2
(ZEY D - BEEB(IHZE)) -

AR

‘ 2 3
R2, .R? RiN-R RS
N R® s, RO-RIC(O)OH N" Rcsa

R4 R4
NH, RC—R'__NH

100

AMEEMESTREEBSUEHRASTIHEAMCEYFES
R RZEAEROIET)TRIBBEAREIREE -

AUEEYHERAEEREESGREREE  ERESZ ) BT
ERAXFB R —RAELEEKMECHNZEFHFHE 1007 5
14 1 56 }0DMF - DCMETHF Z S o ~ 38 4% Ji /£ 55 0 DIPEAS, TEA
Z T T RAE S W EDCLE /5 HOBt Y {& & B{F £ T AIR®-R'-C(0)OH
EE BEHAVESY - REVITHEERERA —HAERERTEED
Mz 2FRAE - 5% » :R*-R'C(O)OHZ & [ ¥ 1] #£ ¥ -0 DMF 2 &5
FrRBOZC _BRERZEABERE  BREAKX102FRIVER > 5
FHAMESY - B ER —RATLERTECHNZEFAER
AR AL (B E R BB R E LK) -

ERBITEEBKER > XML& AE#EODCMZ A E b s
TFAZ BE R B - Bk b 2 38 R M 5 & 1k 0] 72 3 W DCM AT /B MeOH 2
BAE P WUNaBHOA):; x BERBIFETET - BRSO FEH—#%
RELER M ECHN IR T RE N &4 (GE R SRR E R
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R\N’ OH R\N/ 0
R¢ — R
RG—RLH/NH R8-R' _NH
O 14 O 1e)

AL EMETHEEESNZBEREFHHAULEMFRE
ZUHERNFHRZEMERGIEMF)TIRE SR RE2REE - X
I(A){EEWHENHCO;FHE T REZMDCMZ A B b F F AINMP 2 #8 iR
B #fEAe)e  REVITER—BRATLERTECDHNZE
P18 15 50 &L 40 1L (BB A £ S e R B K1) -

® HA RS
2 R 2 3 2 3
RN on R\N’R Cl R‘N’RHN’O\
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RS'RL‘(NH RG_RH\/NH RS_R1\n/NH
O 1) o ((y) 0 K@

AIDHIZLEWEHFTABEEEMNZSHAETPHERUES
MATERNAAXBRZEMERGIMEM)TRESEAREIR S
e BAIAMEEDEEODCMZ BH &+ % W0SOCLZ & L5 &
B BFEAIOLEEY - RICEWHEHEHOMeOHZ B+ A
NH,OCH; 2 B A I &R EE - BT FEH — KA G ER#
HFEAHZEFARELEQECEERN RBEBEEREET) -

AR
2 3 2 3
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RG-RLH/NH RG-RYNH
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AW ESWEIFAEESOZFEANTPHE RS E
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G A ER - RAE AR ED N 22 RS & dqb (S E 5 £
BRI AR -
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R 7 T R4
R6-R! _NH R8-R! _NH
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O ¢ O 1)

NINEEWEHTHAEEESORARNT ST HHAUEEDAE
BENAERNF R ERGIE)TIRE S A RESRKEE - KX
I(e){t & E M CD;ODZ AL S Bl AiNaBDJZ # - B EKXIGMESE o
e REVHER—HRAELERMECAZEF RERLEEEH
{8 Bl AR R T KRR -

HARES
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R‘N’R Cl NH2 N N3R\N'R
R4 R4 R4
R _NH HN 1.6 1
RS \n/ YR R HN\[rR R6
0 xn 0O (k) O 1(m)

ALK KIM)ZAEE(HFAAEESORAAN T+ &t ¥t
B YA 2 3B R SR 18 R Z AR 8 e B AH T ) T AR 38 A8 A AR 62K Y
o AU ESWEENDMFZ A H & A NaNs g B H 1 # E 4950
C BEAXNIKESY  HORBERETEE T -—SBZAETRE
B FEBAIKLELEMEZWTHF 2 A&+ APPh: R B » 58 K
Imt&? - BREWAEA - KABRLERNZERNZEFAFLE
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ERE B
FE A
/ /
Ho/\/”\ori —» HO” " "OH HO/\E/ILNTO/ TBso/\é)Lmo/
NH, NHCbz NHCbz NHCbz
A1 A2 A3 A4
o OH OH
; o : o
TBSO/\é/u\©:o - TBSO/\g/C[ j —_— Hg’m j——.
CbzHN 2
CbzHN o Z 0 O
A5 A8 A7
OMs OH N OH N” OH
o) Ol —m= H 0
CozHN j { j j
o CbzHN o NH, o
A8 AS A

SEFBEFEGOmL ) SOEE%HFEABR » 148 mmol)iRIIZE (R)-
2-BE E-3-FRWEL (AL » 10.5 g 100 mmol)jA NaHCO &80 7K 35 3% (400
mL)F ZERF - £20C THIZUBHIEESY4 h> B LB (400 mLx2)
EHWKER  FHREEE{LKEZpH=2H A Z# Z B (300 mLx3)%
B - BEHZAKMEENGLSOREHRG  BEEEMLLEYWAL -
LC-MS (m/z): 240 [M+1]* ; '"H-NMR (DMSO-d;, 400 MHz)i& : 6 (ppm)
3.653 (m, 2H), 4.051 (m, 1H), 4.884 (m, 1H), 5.038 (s, 2H), 7.303-7.373
(m, 6H), 12.658 (s, 1H)

® m EDCI HCI(2.4 g 12.5 mmol) ~ HOBt(1.7 g * 12.5 mmol) »
DIPEA(2.7 g * 20 mmol)/ADCM(50 mL)th B & ¥ iR ii{E & #A2(]
g’ 4 mmol) KN, O- " FHEREBIEEA.2 g 12.5 mmol) - FEETE
HESCYRER - BREYHEBEZE®R(A M- 50 mLx2) - NaHCO,88f1/K
A (20 mL) - K (20 mL)%E K H & Na,SO 420k - HEWHEBWEE
HEW(ZBZE/GMH » 30% viv)4d{k » BF{E4&WA3 - LC-MS
(m/z): 283 [M+1]"; 'H-NMR (CDCl;, 400 MHz)il& : 6 (ppm) 3.113 (s,
3H), 3.673 (s, 3H), 3.743 (t, J = 4.8 Hz, 2H), 4.766 (m, 1H), 4.959-5.044
(m, 2H), 6.046 (d, J = 8.0 Hz, 1H), 7.200-7.254 (m 5H) -
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¥4 TBDMS-C1(800 mg * 5.31 mmol)Z THF(10 mL)7E0°C T &%
AIZEAEEYA3(500 mg > 1.77 mmol) & BKM (602 mg » 8.86 mmol)?
THF(20 mL)f 25K+ - HZRATRHEEESY2 h BERBEIE - K
ARA1 N HCI(50 mLx2)R% B&7K(50 mL)%&Hk - H4ENa,SOH2 8% - tHE
YRAWBEREN(ZBZE/GH » 13% v/t > BF{L&%Ad -
LC-MS (m/z): 396 [M+1]": 'H-NMR (CDCl;, 400 MHz)i& : § (ppm)
0.012 (s, 3H), 0.085 (s, 6H), 0.852 (s, 9H), 3.211 (s, 3H), 3.756 (s, 3H),
3.794-3.896 (m, 2H), 4.809 (m, 1H), 5.085 (q, J = 11.2 Hz, 2H), 5.662
(d, J = 8.8 Hz, 1H), 7.286-7.351 (m 5H) -

FE-60C TN, FIE6-12-2,3- " S K H[bI[1 4] KRBT IE 4.9
g » 23 mmol) /R THF (100 mL)¥ Z & &+ A in-BuLi(1.6 M > 15 mL)B
|05 h BMEREEANINEESYA43 g 7.6 mmol)JA THF(50 mL)
AR - BREWIE-60C TEMAL h- HEERBINNHCIEIIER -
BEYR 8 ZB (100 mLx2) ~ BI/K (100 mL)ZEHEY » H F§1% 48 Na,S0,
gk  HMEVHEHYBERER(ZEZE/GH - 10% v/v)Fk
Z{L&¥ A5 - LC-MS (m/z): 472 [M+1]* ; '"H-NMR (CDCls, 400 MHz)
& : & (ppm) 0.000 (s, 3H), 0.024(s, 3H), 0.892 (s, 9H), 4.024-4.116 (m,
1H), 4.402-4.465 (m, 4H), 5.262(s, 2H), 5.421 (m, 1H), 6.066 (d, J = 8.0
Hz, 1H), 7.043 (d, J = 8.0 Hz, 1H), 7.444-7.505 (m, 5H), 7.618-7.639
(m, 2H) -

F{L &Y AS(S g > 106 mmol)R THF(25 mL) & 7K (25 mL)H Z 75K
FRIZ B (75 mL) - HFRABREWAEISTCTEEL6 h FHEK(50
mL)# 2 - AR EMENAKBROS mL)FAEGEpH 8 HZBE 2B
(100 mLx2)ZEHY » &K MKRBRONEZ IR - R - HEWRBRSREREN
(ZBE LB/ R > 20% viv)&L » BEEEYA6 - LC-MS (ESI) (m/z):
358 [M+H]" ; '"H-NMR (CDCl;, 400 MHz): § (ppm) 2.81 (t, J = 6.0 Hz,
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1H), 3.83-3.88 (m, 1H), 3.99-4.05 (m, 1H), 4.26-4.33 (m, 4H), 5.13 (s,
2H), 5.30-5.32 (m, 1H), 6.16 (d, J = 6.4 Hz, 1H), 6.92 (d, J = 8.0 Hz
1H), 7.31-7.36 (m, 5H), 7.52-7.55 (m, 2H) °
E-80CTHERTEH{EEHA6(714 mg > 2 mmol)? #& /K THF(20
mL)H 2 75 B F R R MDIBAL-H(1.5 N> 2.7 mL > 4 mmol) - $F7 18
EEYHE-80C T30 - HE% T ZE R IMDIBAL-H(1.5 N>
2.7 mL > 4 mmol) - BEESYE-80C T h F£-20C T HHCIKE
R(2 N> 12 mL)FER > BZB LB (50 mLx2)ZEHL » 48 % 7K 57 BS sk 82
K BEWBSREREN(ZEZE/GHE  50% viv)#{t B3t
&%) AT - LC-MS (ESI) (m/z): 342 [M-OH]"; 'H-NMR (CDCl;, 400

>

MHz): 6 (ppm) 2.76 (s, 1H), 3.26 (s, 1H), 3.72-3.83 (m, 3H), 4.21 (s,
4H), 4.86 (s, 1H), 5.02 (s, 2H), 5.51 (d, J = 8.0 Hz, 1H), 6.80 (s, 2H),
6.88 (s, 1H), 7.29-7.33 (m, 5H) -

FIFT S Z 5 #AT(3.6 g 10 mmol)[A THF(50 mL) Z 75 4§
AJIEtN(3 g 30 mmol) » BMERKESYASANE-15T > BREBFN
MsCI(0.8 mL) - 7ZE-15C THHEEEWYEL/NF - KIERESWHAKQ3O0
mL)R U - B Z.8 Z. B (30 mLx3)XE » LmAFE MG > RS

o FEMEEAS - ARG REEE TR Y (A8) A THF(50 mL)¥ Z B &K
FORIOMEEUE (5.7 g » 80 mmol) + K,CO3(11 g » 80 mmol) K Nal(3 g) -
ESOCTMARERE - EREREE 2% HEDEOWEER
BT(HRE/ ZE&8RE » 5% vv)&L » BE{EE%A9 - LC-MS (m/z):
413 [M+1]" ; 'H-NMR (CDCl;, 400 MHz): § (ppm) 1.756 (m, 4H), 2.534
(m, 1H), 2.660 (m, 4H), 2.877 (m, 1H), 4.019 (m, 1H), 4.236 (s, 4H),
4.924 (d, J = 2.8 Hz, 1H), 5.043 (s, 2H), 5.079 (m, 1H), 6.7756-6.892
(m, 3H), 7.266-7.361 (m, 5H) o

E1E & ¥ A9(2.5 g 6.1 mmol) R EE (20 mL)h > &K B K10
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Pd(OH),(250 mg) ' BREH, THEZ A THHEESYRK - BEERS
MEFERBAREZRSE  SEFEYA - LC-MS (m/z): 279 [M+1]"
'H-NMR (CDCl;, 400 MHz): 6 (ppm) 1.70 (m, 4H), 2.53 (m, 6H), 3.05
(m, 1H), 4.18(s, 4H), 4.47 (d, J = 3.6 Hz, 1H), 6.75 (m, 3H) -

1 7B

OMs OH

Cbzmj————mmj~ “@J

H R YBIRBRE HR A EIMAIRAFTMR > B ER SRR
T e B T B ok 0% UE K F I AR & K

1 R4 B1. LC-MS (ESI) m/z: 399 [M+H]*; '"H-NMR (CDCl,, 400
MHz):  (ppm) 2.09-2.16 (m, 2H), 2.74-2.77 (m, 1H), 2.97-3.00 (m, 1H),
3.35-3.42 (m, 4H), 3.81 (s, 1H), 4.24 (s, 4H), 4.92 (s, 1H), 4.98-5.20 (m,
3H), 6.80-6.82 (m, 3H), 7.26-7.31 (m, SH) °

b R 4)B. LC-MS (ESI) m/z: 265 [M+H]" ; 'H-NMR (CDCl;, 400
MHz): ¢ (ppm) 2.02-2.04 (m, 2H), 2.53-2.57 (m, 2H), 3.22-3.25 (m, 4H),
4.19 (s, 5H), 4.51 (d, J = 3.2 Hz, 1H), 6.72-6.80 (m, 3H) -
P RYIC

CHO

CI% .ﬁI lji QIJ
c1
TBSO” j HO™ ™
CbzHN o CbzHN m j
F .

cs (o]

O O

N OH

M@ ) ok CO— T

F
c

EZBTE{EEPCL(50 g 357 mmol)AMeCN(400 mL)H 2 &
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7% B R AINBS(60.08 g - 360 mmol) & HCOONH,(2.47 mg > 39 mmol)
EBARE=ZRTHERHESY2 h- EBRABZ%  REAEVWHAZBZ
B5(200 mL)F%FE » BERFHEEKE M - &M KNaSO82 0% - HiBgg » 18
F{L&#C2 - "H-NMR (CDCl, 400 MHz): § (ppm) 7.48-7.23 (m, 2H),
9.87 (s, 1H), 10.89 (s, 1H) -

EOC T &% C2(40 g » 183 mmol) R THF (260 mL)H Z 78 4%
K B & 58 7R fNaOH /K % 3§ (0.05 N » 720 mL » 37 mmol) ~ 30% H,0,i%
MR(90 mL) - EE R THHESY?2 h> BEBERRME 5 230%

P H,0,(90 mL) - £###4 hZ g > EHALEZE0C » HFMNNaOHKE &
(2N 112mL)BAZEZpH 10£ 11 - #FEEY0.5 hEEO0C FTHRHCI
HEBEZFEpPH 2E3 - HAZ & ke (250 mLx3)ZZ HL H A & /K (300
mLx2)75% ik - & Na,SO.820% » BIR%E » BEMLEWCI - LC-MS (m/z):
205 [M-17 -

@1k & ¥ C3(30 g » 146 mol) - K2c03(6o.3 g * 437 mol) ¥
DMF (450 mL)d Z B &R N1,2- 2R Z % (63 mL > 730 mol) o« £
B0OC THHESWI h- SAEERE  KEBE  HESHAZEBZ
B5 (100 mL)#Mk - A37K(900 mL)#E 88K H F Z B Z B5(400 mLx3)%

® HU - A8 A 7K(900 mLx5)k B/K (900 mlx1)2E 8k » 824% » BéE - A
RAOWBEERBN(ZBZE/GH > 5% v/t B8FEEHC4 -
'H-NMR (CDCl;, 400 MHz): § (ppm) 4.35 (s, 4H), 6.91 (t, J = 8 Hz,
1H), 7.33 (s, 1H) -

T RIYCS~ C6~CT~C8  CORCHHFAMEEMS HPEY
A5~ A6~ AT - A8  ARAFIM > IBFEE A% Cs - C5 - C6
C7 - C8RCIREFCR-2I-ZTEHDIA _EHBCHE - PHY
A5~ A6~ AT~ ASRAIREH -

h R4 C5. LC-MS (m/z): 490 [M+1]" «
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$ %) C6. LC-MS (ESI) m/z: 376 [M+H]* ; '"H-NMR (CDCl;, 400
MHz): § (ppm) 2.50-2.53 (m, 1H), 3.78-3.83 (m, 1H), 3.91-3.97 (m, 1H),
4.25-4.27 (m, 2H), 4.31-4.33 (m, 2H), 5.07 (s, 2H), 6.00 (d, J = 4 Hz,
1H), 7.24-7.31 (m, 7H) -

i #7C7. LC-MS (ESI) m/z: 360 [M-OH]* ; '"H-NMR (CDCl;, 400
MHz): 6§ (ppm) 3.45-3.59 (m, 3H), 4.23-4.24 (m, 4H), 4.84 (s, 1H), 5.00
(s, 2H), 5.54 (d, J = 8 Hz, 1H), 6.69 (t, J = 8 Hz, 2H), 7.27-7.35 (m,
5H) o

i %) C8. LC-MS (m/z): 438 [M+1-18] *

b 5% C9. LC-MS (m/z): 431 [M+1]"

F 54 C. LC-MS (m/z): 297 [M+1]" -

F D

OH

_ (B
Msng] CozHN j—’ i\/\@[ j

c8

T RIYDIEDEERASHPRIYAIRIL 2B KR EHER
THRESFEDUCELIEE R P EAIKR G -

R D1. LC-MS (ESI) m/z: 417 [M+H]* ; "H-NMR (CDCls, 400 @
MHz): § (ppm) 2.03-2.12 (m, 2H), 2.57 (d, J = 8 Hz, 1H), 2.69-2.72 (d, J
= 12 Hz, 1H), 2.91-2.98 (m, 1H), 3.12-3.36 (m, 3H), 3.63-3.75 (m, 1H),
4.10-4.14 (m, 1H), 4.25 (s, 4H), 4.68-4.85 (m, 1H), 5.00-5.08 (m, 2H),
6.63-6.71 (m, 2H), 7.24-7.36 (m, SH) -

D HEEAN T —$ B - LC-MS (ESI) m/z: 283
[M+H]" ; '"H-NMR (CDCls, 400 MHz) & (ppm) 2.05-2.12 (m, 2H), 2.59-
2.62 (m, 2H), 3.25-3.35 (m, 5H), 4.28 (s, 4H), 4.50 (d, J = 4 Hz, 1H),
6.64-6.75 (m, 2H) -
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FREIIE

Br\C[CI Br\[:[m Ad TBSOTN cl
A CszF] /A
OH O o
E3
0

HO c MsO' c
CszN /A - Cm /A /A

E4

Q OH Q OH
: cl
CbzHR oA WOA
E7 E

F{EE#EL(20 g 96 mmol)ft 1-FF £ -2-0th 0% UE Fe (300 mL) 2
@ 5 o R G B 86 (62.8 £ 0 193 mmol) B SR BT B2 (24 mL > 289
mmol) - EHEESY24 h EREANIHEERFEI4STHEISSTZ
M- EREM A ERERE 2 1% » FEBRAK@00 mL)#HEHH
ZBRZBENRE MBS ZREY(15% v/v)(300 mLx3)EH - &0 2 B i
HAE/KA50 mLx4)3E08 » KEMKREMEZE - BE > BBRE =%
HEY HEYEYBRERRBM(GHEE) L BRtEEWE2-
HPLC : Rt : 1.964y & - '"H-NMR (CDCl,, 400 MHz): 6 (ppm) 0.80-0.88
(m, 4H), 3.67-3.82 (m, 1H), 7.15 (d, J = 8.8 Hz, 1H), 7.32 (dd, J = 8.8,
@ 24 Hz, 1H), 7.47 (d, J = 2.4 Hz, 1H) -
TRIYE3 - E4 - E5S - E6RETHBF A H T RIWAS - A6
A7 - ASRAIFRIE > 2 {E AP RIME2 - E3 - B4~ ESREGLE6-34-
23-Z“EEHDIA —EKHERCHE - PREYAS - A6~ ATRASK S
& o
FE#E3. LC-MS (ESI) m/z: 504 [M+H]* ; '"H-NMR (CDCl;, 400
MHz): § (ppm) 0.01 (d, J = 6.0 Hz, 6H), 0.87 (s, 9H), 1.02 (d, J = 4.8
Hz, 4H), 1.36-1.40 (m, 1H), 3.99-4.03 (m, 1H), 4.09 (dd, J = 10.0, 3.6
Hz, 1H), 5.26 (s, 2H), 5.42-5.44 (m, 1H), 6.04 (d, J = 8.0 Hz, 1H), 7.44-
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7.50 (m, 6H), 8.00 (dd, J = 8.8, 1.6 Hz, 1H), 8.11 (s, 1H) -

b B ¥ E4. LC-MS (ESI) m/z: 390 [M+H]*, 412 [M+Na]" ; 'H-
NMR (CDCl;, 400 MHz): 6 (ppm) 0.89 (d, J = 4.5 Hz, 4H), 2.78 (s, 1H),
3.81-3.92 (m, 2H), 4.01 (d, J = 9.4 Hz, 1H), 5.08-5.17 (m, 2H), 5.26-
5.38 (m, 1H), 6.12 (d, J = 6.9 Hz, 1H), 7.25-7.45 (m, 6H), 7.92 (d, J =
8.5 Hz, 1H), 8.02 (s, 1H) -

i %) E5. LC-MS (ESI) m/z: 374 [M-OH]" ; '"H-NMR (CDCl;, 400
MHz): 6 (ppm) 0.80-0.83 (m, 4H), 1.23-1.27 (m, 1H), 2.79 (s, 1H), 3.45
(d, J = 2.0 Hz, 1H), 3.74-3.81 (m, 4H), 4.93-5.08 (m, 2H), 5.52-5.54 (m,
1H), 7.16-7.37 (m, 8H) o

T RIYE6 r HREE-FALEIEFEANRT -2 8 - LC-MS
(ESI) m/z: 452 [M-OH]" -

T RIYET  ERZE—F AN EERART —F 5 - LC-MS
(ESI) m/z: 311 [M+H]" -

H{L&YET(520 mg > 1.17 mmol)/A ZEE (12 mL)& /K(2 mL)d 2>
B B A ILIOH-H,0(197 mg » 4.68 mmol) - RE S INFE80TC B
P16 he RIEWAKAS mLHBREA _Z&HH (S0 mLx2)ZE - &
HZEBMEMEKGO mL) R EK(S0 mL)gifk > &EKFRBLIATIE - B
BEERBE  BEIEME HAKLE-FEHNEFERART T8 -
LC-MS (ESI) m/z: 311 [M+H]" -

¥ F
OH (N> OH N" OH
MsO™N c ; . cl v c
CmOA CbzHN o/A NH, o/A
E6 F1 F

FRIFIRFREBKAHS H PRI YA R AR Z 12 7 (£ F SR
Tkt > PREIE6K FI{UFUIZIE « FEYA8KAIREHL °
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¥ F1. LC-MS (ESI) m/z: 431 [M+H]"

PREYF EREE-SUMIEMEHEAR T —H B - LC-MS
(ESI) m/z: 297 [M+H]" -

FE%G
o)
Br. F Br F F
T — T a—"03 A—
OH 0 bzHN o
G1 G2 G3
OH O OH OH . OMs OH
F _ F K/\C[F
CbzHN O/A CbzHN O/A ™ CbzHN o YA
G4 G5 G6

N

ChzHA /A—_’ K/\Q\ AN

A1EE¥G1(20 g > 105 mmol)A 1-F & -2-0L IR 0E §H (300 mL)F »
A AN 0B BR $E (68.4 g > 210 mmol) BRI A HE(38 g0 316 mmol) -
REFEREYW24 b ERERNTEERFEI4STHEHISSCTZME - FRIE
BREMLAANZZREBE - WRMAKA500 mL)#EAFAZ8% Z
(200 mLx3)Z By - & ff 2 A # M 7K (300 mLx5) K & /K (300 ml)%k

@ - LEAHEALZE BELRE BEHELEY - HEVEWE
SREEERNCEHE > 100% vV BEEE®WG2 - LC-MS
(ESI) m/z: ff o '"H-NMR (CDCl;, 400 MHz): 6 (ppm) 0.79-0.84 (m,
4H), 3.78-3.80 (m, 1H), 7.14-7.23 (m, 3H) -

TREIYG3 -~ G4 G5+ G6 - GTRGHBRAHHTREMAS -
A6~ A7 A8 AYRAFI 2 FEATRIMG2 G3- G4 G5+ G6
KGTREF6-R-23-ZRFHEFHF B[4 - EHBCTHE - FRIYAS - A6
A7~ ASKAIKRERL -

B E ¥ G3. LC-MS (ESI) m/z: 488 [M+H]" ; '"H-NMR (DMSO-d,, -
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400 MHz):  (ppm) -0.08 (s, 6H), 0.82 (m, 11H), 0.84-0.88 (m, 2H),
3.81-3.90 (m, 2H), 4.05-4.09 (m, 1H), 5.03 (s, 2H), 5.13-5.18 (m, 1H),
7.27-7.36 (m, 5H), 7.53 (t, J = 8.4 Hz, 1H), 7.64 (d, J = 8.4 Hz, 1H),
7.74 (dd, J = 12.0, 2.4 Hz, 1H), 7.86 (d, J = 8.4 Hz, 1H) -

1 R4 G4. LC-MS (ESI) m/z: 374 [M+H]" ; '"H-NMR (DMSO-d,,
400 MHz): § (ppm) 0.75-0.89 (m, 4H), 3.62-3.78 (m, 2H), 4.07-4.09 (m,
1H), 4.91 (t, J = 5.6 Hz, 1H), 5.03 (s, 2H), 5.10-5.14 (m, 1H), 7.26-7.38
(m, SH), 7.55 (t, J = 8.8 Hz, 1H), 7.60 (d, J = 8.0 Hz, 1H), 7.79 (dd, J =
12.0, 1.6 Hz, 1H), 7.90 (d, J = 8.4 Hz, 1H) -

R G5. LC-MS (ESI) m/z: 376 [M+H]" ; '"H-NMR (DMSO-ds,
400 MHz): 6 (ppm) 0.38-0.81 (m, 4H), 3.25-3.31 (m, 1H), 3.47-3.53 (m,
1H), 3.64-3.65 (m, 1H), 3.88-3.91 (m, 1H), 4.72-4.77 (m, 2H), 4.87-5.01
(m, 2H), 5.37 (d, J = 5.2 Hz, 1H), 6.75 (d, J = 10.0 Hz, 1H), 7.05-7.34
(m, 8H) -

TEYG6 » ARG E S EGWLEMAR T 45 - LC-MS (ESI)
m/z: 436 [M-OH]" -

F ¥ G7. LC-MS (ESI) m/z: 429 [M+H]" ; 'H-NMR (DMSO-ds,
400 MHz): 6 (ppm) 0.68-0.81 (m, 4H), 1.66 (s, 4H), 2.24-2.50 (m, SH),
2.59-2.64 (m, 1H), 3.75-3.81 (m, 1H), 3.88-3.91 (m, 1H), 4.72 (s, 1H),
4.87-5.00 (m, 2H), 5.52 (brs, 1H), 6.79 (d, J = 9.2 Hz, 1H), 7.05-7.13
(m, 2H), 7.17-7.34 (m, 6H) -

F R G. LC-MS (ESI) m/z: 295 [M+H]" ; '"H-NMR (DMSO-d,,
400 MHz): § (ppm) 0.67-0.79 (m, 4H), 1.23 (s, 2H), 1.65 (s, 4H), 2.16-
2.20 (m, 1H), 2.29-2.36 (m, 6H), 2.86-2.89 (m, 1H), 3.89-3.93 (m, 1H),
4.38 (d, J = 4.8 Hz, 1H), 7.06-7.15 (m, 2H), 7.32 (t, J = 8.4 Hz, 1H) -
] YT H
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Br. Br. 8BS0
O, — O a—"0 O a—

H3

OH O OH OH OMs OH
CzHN o’A CbzHN . AN P 5 JYAN
Ha H5 He
Q QH Q oH
Cbzmo/—\ NH, A
HT H

{6 &¥H1(100 g » 0.58 mol)jY 1-FHEL-2-ME R UEEE (1.5 L) 2 &
RRIREESE (377 g 1.169 mol) R RIBNIZ(93 mL » 1.16 mol) » {F
@ 140THISOCMBHREW2 h - ERERSYANEREE
% FEBBRAK(LWEREHZBZEERESY (600 mLx3)ZKH] -
FZEHAERE KR mLx4)% Kk - KE/KREBMNEZE > BEAR
W BEHE/LEeYH2 HEVEYEBSRELBH(GHE)M4L &
F R H2 - SR - 2.194 488 ; '"H-NMR (CDCl;, 400 MHz): ¢
(ppm) 0.66-0.75 (m, 4H), 3.60-3.71 (m, 1H), 6.82-7.02 (m, 2H), 7.28-
7.41 (m, 2H) -
P REIYH3 - H4 - HS - Ho R HT#E R A st H P Y AS - A6
o A7 > ASKAIFTALZ B ER T EYH2 - H3 » H4 - H5 K HOfX & 6-8 -
23-ZE K H[bIILA] —RBEEBECH - TREIYWAS - A6~ ATRASK S
Ej‘z o
RS % H3. LC-MS (ESI) m/z: 470 [M+H]" -
¥ H4. LC-MS (ESI) m/z: 356 [M+H]", 378 [M+Na]
NMR (DMSO-ds, 400 MHz): 6 (ppm) 0.65-0.72 (m, 2H), 0.78-0.88 (m,
2H), 3.58-3.71 (m, 1H), 3.75-3.80 (m, 1H), 3.94-3.99 (m, 1H), 4.89 (t, J
= 5.8 Hz, 1H), 5.04 (s, 2H), 5.16 (dd, J = 13.0, 5.5 Hz, 1H), 7.17 (d, J =
8.7 Hz, 2H), 7.32-7.38 (m, 4H), 7.51 (d, J = 7.9 Hz, 1H), 8.00 (d, J = 8.7
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Hz, 2H)

i i 4 H5. LC-MS (ESI) m/z: 340 [M-OH]* - '"H-NMR (CDCl,,
400 MHz): 6 (ppm) 0.74-0.77 (m, 4H), 1.81 (s, 1H), 2.76 (s, 1H), 3.23
(s, 1H), 3.65-3.90 (m, 4H), 4.92-5.08 (m, 2H), 5.51 (d, J = 7.8 Hz, 1H),
6.99 (d, J = 8.6 Hz, 2H), 7.27-7.38 (m, 7H) °

h 4 H6. LC-MS (ESI) m/z: 418 [M-OH]", 458 [M+Na]" - 'H
NMR (CDCl;, 400 MHz): 6 (ppm) 0.66-0.84 (m, 4H), 1.76 (s, 1H), 2.92-
2.96 (m, 3H), 3.69-3.74 (m, 1H), 4.07-4.17 (m, 2H), 4.34-4.39 (m, 1H),
4.89 (s, 1H), 5.00-5.03 (m, 2H), 5.40 (d, J = 7.1 Hz, 1H), 7.00 (d, J =
8.6 Hz, 2H), 7.16-7.75 (m, 7H)

P R# H7. LC-MS (ESI) m/z: 411 [M+H]" «

PREVHEHRASEPREMEFRLZEFEREYHIAE $
PMETR &R EREE S @M EZERNT—%5B - LC-MS
(ESI) m/z: 277 [M+H]" ; 'H-NMR (DMSO-d,, 400 MHz): & (ppm) 0.60-
0.64 (m, 2H), 0.74-0.78 (m, 2H), 1.23 (s, 1H), 1.65 (s, 4H), 2.10-2.14
(m, 1H), 2.28-2.49 (m, 6H), 2.87-2.90 (m, 1H), 3.77-3.82 (m, 1H), 4.33
(d, J = 5.0 Hz, 1H), 6.98 (d, J = 8.4 Hz, 2H), 7.22 (d, J = 8.8 Hz, 2H)
i i ) 1

O H

N O

C (N> OH
MsQO' - v
cm\ A i OA moA
¥

hRYNEREEAH Y TE AR EFEREEB T RE
T EYIHO R F UL e Kk F YW ASK &L » (EFE56%) - LC-MS (ESI)
m/z: 397 [M+H]" -

HRAMIEEHFATPREYERLAZEFFERPEAYNARE FREY
ETR &K HALE-FHLEEFERANRT —FE - LC-MS (ESI)
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m/z: 263 [M+H]" -
R

Br. XN Br: N g
T, — " — =y —
P 7o cozHN L oJ\
N J2 J3
OH OH OH
CbzHN /k CbzHN /k CbzHN J\
r4 = o Z Z o = o
4 J5 Js

® ()

N OH N° OH
wan LT e UL
. J7 J
EER(EI30C) TEN, TR NaH(60% » 10.4 g > 0.26 mol) AR %)
MERIMERFNEGO mL)F - F60C TEHEESYI0ONE - LLWK
B EURIEE ¥ 31(20.0 g 0.11 mol) » HFEEIK FTHRFEEEW4S b
fEEESOC THHERE - EEZHEBEER - HRI/K(100 mL) K ZE
ZB5(200 mL) > HOBERJE - KEBRZ B ZB5(50 mLx3)ZKEY - & ff
ZHEWER/KO0 mLx2) » B/K(10 mLx2)%#% » B 4 % K Na,S0, 4%
K- BREE EEZPHREE HIEEWETIBREERBRTEZW
B ZRZB/AHE > 0E50% viv) » RELEYI2 - LC-MS (m/z): 217
[M+1]%, 219 [M+3]" ; "H-NMR (CDCl;, 400 MHz) ¥ B4 &£ : 6 (ppm)

—_—

a

1.33 (d, J = 6.4 Hz, 6H), 5.23 (m, 1H), 5.69 (d, J = 8.8 Hz, 1H), 7.61
(dd, J = 2.4, 8.8 Hz, 1H), 8.16 (d, J = 2.4 Hz, 1H) -
FREYIBEERREH S TREIYASF 2B FFER I K6 A-
23-ZEEHDINA - EHECHE RS - LC-MS (m/z): 473
[M+1]* ; "H-NMR (CDCl;, 400 MHz) ¥ B4 & : § (ppm) -0.11 (s,
3H), -0.10 (s, 3H), 0.75 (s, 9H), 1.37 (d, J = 6.4 Hz, 6H), 3.87-3.90 (m,
1H), 3.98-4.02 (m, 1H), 5.14 (s, 2H), 5.29 (t, J = 3.6 Hz, 1H), 5.42 (m,
1H), 5.92 (d, J = 8.0 Hz, 1H), 6.73 (d, J = 8.8 Hz, 1H), 7.36-7.38 (m,
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5H), 8.11 (dd, J = 2.4, 8.8 Hz, 1H), 8.79 (d, J = 2.4 Hz, 1H) -

B1EE&YI3(10.1 g 21.4 mmol)/AfE N /K THF(200 mL)H » H
EFERFBETABIZE-70C - FFRNL-Selectride(42.8 mL » 1 M THF
B 0 42.8 mmol) > FFERERFEE-T0CT - BEAE-70C TBH
RFE0.5 h- FMFEHTLCERAKRER 22 1% - KEYANH,ClIER
BAR(0 mL)ZK HAH 28 ZE (100 mLx3)ZH - &6 2B HEHEHE K
(10 mL) R /K (10 mLx2)5%04% » B & KNa, SO 420% - HEMKWE
EHEM(ZBZEE/FAH » 20% viv)ad{k » BF{&¥I4 - LC-MS
(m/z): 475 [M+1]"; '"H-NMR (CDCl;, 400 MHz) ¥ R 1& : 6 (ppm)
0.06 (s, 3H), 0.08 (s, 3H), 0.92 (s, 9H), 1.34 (d, J = 6.4 Hz, 6H), 3.70-
3.81 (m, 3H), 5.01 (s, 1H), 5.05 (d, J = 4.4 Hz, 1H), 5.60 (s, 1H), 5.28
(m, 1H), 5.46 (d, J = 8.0 Hz, 1H), 6.64 (d, J = 8.4 Hz, 1H), 7.32-7.34
(m, 5H), 7.56 (dd, J = 2.4, 8.4 Hz, 1H), 8.11 (s, 1H) o

FOC T REE¥I4(7.7 g 16.24 mmol)? THF(150 mL)F 2 A &
R AITBAF(2.12 g > 8.12 mmol)A THF(10 mL)H 7 3% @ BE1&7E30
CTHRERSYRE FTUEHTLCRLC-MSEJRER2 1% &
HASHEHREE BERESRYWAKGO mL)EE B HZ8B ZE (100
mLx3)ZHY > A E/K(10 mL)%E M » B &MAKNa,SO52 0% - HEWEK
SEBERWE HE/Z&HK 8% v/v)4i{t » 58L& IS - LC-
MS (m/z): 361 [M+1]" ; '"H-NMR (DMSO-ds, 400 MHz) T Z 5 & l& : §
(ppm) 1.27 (d, J = 6.4 Hz, 6H), 3.29 (m, 1H), 3.52-3.59 (m, 2H), 4.46-
4.52 (m, 1H), 4.71-4.96 (m, 3H), 5.22 (m, 1H), 5.33 (d, J = 4.8 Hz,
0.6H), 5.39 (d, J = 4.8 Hz, 0.4H), 5.60 (s, 1H), 6.64 (d, J = 8.4 Hz, 1H),
6.79 (d, J = 8.4 Hz, 0.6H), 6.95 (d, J = 8.4 Hz, 0.4H), 7.13-7.28 (m, 5H),
7.59 (m, 1H), 8.03 (s, 1H) «

hREYI6 - JTRIFEEHFEA St H P RYA8 - AR AFTIL 2 12 FF (£
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RIS - J6 R ITRE FEYWAT - ASKRAIRERK -

R $7J6. LC-MS (m/z): 439 [M+1]" -

iR 4797, LC-MS (m/z): 414 [M+1]" ; 'H-NMR (CDCl,, 400 MHz)
FEEBHE 5 (ppm) 1.27 (d, J = 6.0 Hz, 6H), 1.71 (m, 4H), 2.59 (m,
4H), 2.72-2.76 (m, 2H), 4.96-5.02 (m, 3H), 5.22 (m, 1H), 6.57 (d, J =
8.4 Hz, 1H), 7.20-7.29 (m, 5H), 7.44 (d, J = 8.4 Hz, 1H), 8.01 (s, 1H) -

iR #)J. LC-MS (m/z): 280 [M+1]" «

RIIK
j ] TBSO ]
. CszN
OH OH F OMs OH F

T8SO j j . oj

szN : CszN CbzHN o

K6

N OH F N OH F
CbzHN o NH, o

K7 K

E-10C T F{EE#WKI(3.35 g 21.73 mmol) ¥ FHEE (10 mL)F
AR P ERMADIIRN.34 mL» 26.10 mmol) - Z3RBHBESYS ho
FANa;S,0: 81 M 7K E #K (100 mL)Z HB B U IRER - ZHER
HEYEBESRELBN(CEZBE/BHE > 0%ZE3% v/iv)4k » BE
F R K2 - '"H-NMR (CDCl;, 400 MHz): § (ppm) 4.26-4.33 (m, 4H),
6.58 (d, J = 8.8 Hz, 1H), 6.95 (t, J = 8.8 Hz, 1H) -

FRIPKS3 « K4 ~ K5~ K6 ~ KTRKE i1 F 8 B R I3 - J4 -
J5-J6 - JIRIFrii 2 B FEEAPEK2 - K3 - K4 - K5 K6RKTH
B2 I3-J4-J5 - J6RITRER °

R4 K3. LC-MS (ESI) m/z: 490 [M+H]" ; '"H-NMR (CDCls, 400
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MHz): § (ppm) -0.07 (s, 3H), 0.06 (s, 3H), 0.86 (s, 9H), 4.04-4.13 (m,
2H), 4.42-4.47 (m, 4H), 5.24 (m, 2H), 5.33 (d, J = 8.0 Hz, 1H), 6.08 (d,
J=8.0 Hz, 1H), 6.85 (d, J = 8.8 Hz, 1H), 7.37-7.48 (m, 6H) -

h % K4. LC-MS (ESI) m/z: 474 [M-OH]*: 'H-NMR (CDCls,
400 MHz): § (ppm) -0.06 (s, 3H), 0.09 (s, 3H), 0.85 (s, 9H), 3.76 (s,
1H), 3.90 (s, 2H), 4.28 (s, 4H), 4.95-5.21 (m, 3H), 5.46-5.56 (m, 2H),
6.61-6.71 (m, 1H), 6.88-6.93 (m, 1H), 7.29-7.36 (m, 5H)

i RS 9 K5. LC-MS (ESI) m/z: 360 [M-OH]" ; 'H-NMR (DMSO-d,
400 MHz): d (ppm) 3.33-3.57 (m, 1H), 3.66-3.94 (m, 1H), 4.20-4.28 (m,
4H), 4.68-4.98 (m, 3H), 5.28-5.46 (m, 1H), 6.63-6.78 (m, 2H), 7.14-7.32
(m, SH) -

i i #K6. LC-MS (ESI) m/z: 438 [M-OH]*; 'H-NMR (CDCl;,
400 MHz): 6 (ppm) 2.98 (s, 3H), 4.22-4.31 (m, 5H), 4.38 (d, J = 4.4 Hz,
2H), 5.31 (s, 4H), 5.60 (d, J = 6.0 Hz, 1H), 6.68 (d J = 8.8 Hz, 1H), 6.79
(t, J = 7.6 Hz, 1H), 7.33-7.43 (m, 5H) -

th 47 K7. LC-MS (ESI) m/z: 431 [M+H]"

R K. LC-MS (ESI) m/z: 297 [M+H]" ; '"H-NMR (CD;0D, 400
MHz): § (ppm) 1.71-1.81 (m, 4H), 2.56-2.68 (m, 4H), 3.08-3.17 (m, 2H),
4.17-4.21 (m, 5H), 4.76 (d, J = 6.0 Hz, 1H), 6.59-6.66 (m, 1H), 6.81-
6.88 (m, 1H) - |
HEPL
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(o]
= BN TBSO
- . (o] (o]
B'Q'F \QKO/C/ CozHN /C/
L1 ' L3
TBSO OH OH OH
- Z N ; =~ "N
—_— z [ @ — & 0
L4 LS
OMs OH <N> OH
; Z "N
: [0 S . Z N -_
Z I H 0
Cbzmo’/:/ CbzmoL
L6 L7
N OH

% Uu;

L

REEY)S-IR-2-FMELL > 17.6 g 0.10 mo) R \HE T -3-B2
(11.1 g > 0.15 mol)7E0°C /A ANMP(100 mL)$ H IS = T B $F (150
mL > 1 M THEE K » 0.15 mol)RHE - BRERER > BB - HEH -
300 #E%  BRERSY SRR ZM ZE G mE(1:1 » 400 mL)E K
(400 mL)Z ] - 7 BEBHE > F/KKS5% LiCIZKE R ER » KB
gk BRERE BHYUKVYBSRETERW(CHZE/GHE
10% v/v)4tidk » BF{E& L2 « LC-MS (ESI) m/z: 232 [M+H]"
NMR (CDCl;, 400 MHz) 6 (ppm) 4.69-4.72 (m, 2H), 4.97 (t, J = 6.8 Hz,
2H), 5.53-5.58 (m, 1H), 6.72 (d, J = 8.4 Hz, 1H), 7.68 (dd, J, = 8.4 Hz,
Jy=2.4 Hz, 1H), 8.11 (d, J = 2.4 Hz, 1H) -

FRIYL3 -~ L4~ L5 L6~ L7 LEEH A& & FRII3 -~ J4 -
J5-J6 JIRJIFF 2B FEAPRYL2 L3 L4 - L5 L6 EL7{E
B RYI2 - I3 34 J5 - J6RITHR SR

1 R4 L3. LC-MS (ESI) m/z: 487 [M+H]"

i R4 L4. LC-MS (ESI) m/z: 489 [M+H]" ; "H-NMR (CDCl;, 400
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MHz) 6 (ppm) 0.00 (s, 6H), 0.86 (s, 9H), 3.62-3.81 (m, 4H), 4.64-4.67
(m, 2H), 4.89-5.02 (m, 5H), 5.36-5.38 (m, 1H), 5.51-5.54 (m, 1H), 6.66-
6.72 (m, 1H), 7.19-7.29 (m, 5H), 7.53-7.56 (m, 1H), 7.79 (s, 1H) »

LS. LC-MS (ESI) m/z: 375 [M+H]" ; 'H-NMR (CDCl;, 400
MHz) 6 (ppm) 3.81-3.87 (m, 3H), 4.70-4.73 (m, 2H), 4.96-5.03 (m, 4H),
5.48-5.51 (m, 1H), 5.57-5.61 (m, 1H), 6.73-6.75 (m, 1H), 7.29-7.37 (m,
5H), 7.61-7.64 (m, 1H), 8.05-8.06 (m, 1H) «

b & #)L6. LC-MS (ESI) m/z: 453 [M+H]"

F 4% L7. LC-MS (ESI) m/z: 428 [M+H]"

4L, LC-MS (ESI) m/z: 293 [M+H]" ; 'H-NMR (MeOD, 400
MHz) ¢ (ppm) 2.26 (dd, J; = 11.6 Hz, J, = 4.4 Hz, 1H), 2.44-2.62 (m,
5H), 3.07-3.12 (m, 1H), 4.08-4.11 (m, 1H), 4.51 (d, J = 5.6 Hz, 1H),
4.69-4.72 (m, 2H), 4.97 (t, J = 6.8 Hz, 2H), 5.53-5.58 (m, 1H), 6.95 (d, J
= 8.8 Hz, 1H), 7.75 (dd, J; = 8.8 Hz, J, = 2.4 Hz, 1H), 8.11 (d, J = 2.4
Hz, 1H) -

FRYM
B’@ @ A m —
TBSO O T8SO OH OH OH

OMs OH N OH N OH
Cbzm Cbz:\lm m
M8 M

FE65°C T LS4 M1(30.00 g > 0.173 mol) ~ 1-38-3-FHE T -2-
1%(28.42 g » 0.190 mol) » K,CO3(35.81 g 0.360 mol)EKI(500 mg)f
ANE(70 mL)F 2 8% K16 he BRESYUBKRER - BREAKL &1L
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WER(ZEBZE/ A HE 0 0%FE2% v/v)a{t > SF{L&YM2 - 'H-
NMR (CDCl;, 400 MHz) 6 (ppm) 1.73 (s, 3H), 1.79 (s, 3H), 4.46 (d, J =
6.8 Hz, 2H), 5.46 (t, J = 8.0 Hz, 1H), 7.78 (d, J = 9.2 Hz, 2H), 7.36 (d, J
= 9.2 Hz, 2H) -

£-78C T &% M2(20.00 g > 0.083 mmol)®DCM(200 mL)h
ZHEBRFBERNN=FFLEEERK (7.4 mL) - R{H01& - £28°C THHER
10574 - BBREA15% KOH(100 mL)FE R » F7/K(50 mLx3) Kk B
K(50 mLx2)f#k » SRR - B BE_SWENR(Z
B B /G B 0 0%F 8% viv)&i{k » B E{E& M3 - 'H-NMR
(CDCl;, 400 MHz) ¢ (ppm) 1.32 (s, 6H), 1.79 (t, J = 6.8 Hz, 3H), 2.74
(d, J = 6.8 Hz, 2H), 6.65'(d, J = 8.0 Hz, 1H), 7.16 (d, J = 8.8 Hz, 2H) -

DR )M4 ~ MS » M6 - MTR M8 R A ¢t 1 F R I3 - J4 -
IS~ JoRJTFrut 7 2P E R IL& M3 - M4 - M5 - M6 M7 & i
YnJ2 ~ I3~ J4 -~ ISRRI6K SR -

5 #/M4. LC-MS (ESI) m/z: 498 [M+H]" ; 'H-NMR (CDCl;, 400
MHz) 6 (ppm) -0.14 (s, 3H), -0.12 (s, 3H), 0.74 (s, 9H), 1.36 (s, 6H),
2.79-2.85 (m, 2H), 3.75 (t, J = 6.8 Hz, 2H), 3.86-3.95 (m, 2H), 5.12 (s,
. 2H), 5.29-5.34 (m, 1H), 5.93 (d, J = 7.6 Hz, 1H), 7.80 (d, J = 8.4 Hz,

1H), 7.32-7.38 (m, 6H), 7.70-7.74 (m, 2H) -

o i #)MS. LC-MS (ESI) m/z: 482 [M-OH]": 'H-NMR (CDCl;,
400 MHz) ¢ (ppm) 0.90 (s, 15H), 1.32 (s, 6H), 1.76-1.80 (m, 2H), 2.74
(t, J = 6.4 Hz, 2H), 3.67-3.83 (m, 3H), 4.19 (s, 1H), 4.91-5.12 (m, 3H),
5.29-5.46 (m, 1H), 6.73 (d, J = 8.8 Hz, 1H), 6.97-7.05 (m, 2H), 7.27-
7.38 (m, 5H) -

T #M6. LC-MS (ESI) m/z: 368 [M-OH]"; 'H-NMR (CDCls,
400 MHz) ¢ (ppm) 0.95 (s, 6H), 1.79 (t, J = 6.8 Hz, 2H), 2.75 (t, J = 6.8
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Hz, 2H), 3.76-4.26 (m, 4H), 4.62-5.18 (m, 4H), 6.77 (d, J = 8.4 Hz, 1H),
6.96-7.06 (m, 2H), 7.30-7.36 (m, 5H) -

F R MT7. LC-MS (ESI) m/z: 446 [M-OH]': '"H-NMR (CDCl,,
400 MHz) J (ppm) 1.02 (s, 6H), 1.82 (t, J = 6.8 Hz, 2H), 2.98 (t, J = 6.8
Hz, 2H), 3.16 (s, 3H), 3.80-4.20 (m, 4H), 4.80-5.10 (m, 4H), 6.72 (d, J =
8.4 Hz, 1H), 6.96-7.06 (m, 2H), 7.30-7.36 (m, 5H)

i #M8. LC-MS (ESI) m/z: 439 [M-OH]'; '"H-NMR (CDCl;,
400 MHz) 6 (ppm) 1.32 (s, 6H), 1.71-1.80 (m, 6H), 2.42-2.56 (m, 2H),
2.66-2.79 (m, 6H), 3.39-3.44 (m, 1H), 3.97-4.06 (m, 1H), 4.70 (s, 1H),
4.93 (s, 1H), 5.04 (s, 2H), 6.73-6.79 (m, 1H), 6.99-7.09 (m, 2H), 7.29-
7.38 (m, 5H) -

F£80C T (ILESYWMS(2.10 g 4.79 mmol) % KOH(2.68 g >
47.94 mmol)*EtOH/H,0(50/5 mL)$f A /K16 h- BEZEHHZEZ
B5(200 mL)#i#E > FI7K(200 mL)R 887K (200 mL)%EH » &% 8 /K57 B $R
gk BEFHBMERSBEE(RE/K  0%Z2100% v/v)4t &
F|hRE#M - LC-MS (ESI) m/z: 305 [M-OH]": '"H-NMR (CDCl;, 400
MHz): § (ppm) 1.32 (s, 6H), 1.76-1.81 (m, 8H), 2.47-2.68 (m, 6H), 2.78
(t, J = 6.8 Hz, 2H), 3.11-3.16 (m, 1H), 3.49 (s, 1H), 4.55 (s, 1H), 6.75
(d, J = 8.0 Hz, 1H), 7.02-7.12 (m, 2H) ©
R #IN
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Br. Br J< T85O J<
F —_— o CbzHN 0 _—
Cl Cl Cl
N2

N3

OH O OH OH OMs QH
CbzHN 0J< ———= CbzHN o’k —  CbzHN 0J<
cl
N4 NS N6

KAQk__» K‘\Qk

F=EETE{EE&YN1(10.00 g » 47.85 mmol) A DMF(100 mL)dt >
@ 5% R HN+-BuOK(8.04 mL + 71.77 mmol) - EBIBHESY2 hEH
7K(100 mLYZR - ‘REYA Z8 Z B (300 mL)#f# » F/K(200 mL)}
/K (200 mL)%Mk » WM KRENZER  BEEVBSREEEN(Z
BZB/AHE  0%9F5% vividg{t - B8 314 #N2 - '"H-NMR
(DMSO-ds, 400 MHz): ¢ (ppm) 1.36 (s, 9H), 7.19 (d, J = 8.8 Hz, 1H),
7.45 (d, J = 8.8 Hz, 1H), 7.71 (s, 1H) *
TRI#IN3 - N4~ N5 No R NTFHHF S H P RIYAS - A6
AT~ ABRAIFTIL Y B FF(E R P REIYIN2 ~ N3+ N4~ NS N6 £ 6-)% -
® 23-ZEEHDILAI - EEBOSE - DRIYAS - A6~ ATRASK S
52 o
R4 N3. LC-MS (ESI) m/z: 520 [M+H]" ; '"H-NMR (CDCl,, 400
MHz): § (ppm) -0.12 (s, 6H), 0.73 (s, 9H), 1.48 (s, 9H), 3.84-3.88 (m,
1H), 3.96-3.99 (m, 1H), 5.12 (s, 2H), 5.29-5.34 (m, 1H), 5.88-5.90 (m,
1H), 7.18 (d, J = 8.4 Hz, 1H), 7.32-7.38 (m, 5H), 7.78 (d, J = 10.8 Hz,
1H), 8.01 (m, 1H)
1 i #)N4. LC-MS (ESI) m/z: 388 [M-OH]* ; '"H-NMR (CDCl;, 400
MHz): 6 (ppm) 1.50 (s, 9H), 2.57-2.62 (m, 1H), 3.87-3.92 (m, 1H), 3.97-
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4.05 (m, 1H), 5.15 (s, 2H), 7.19 (d, J = 8.4 Hz, 1H), 7.26-7.38 (m, 6H),
7.83 (d, J = 7.6 Hz, 1H), 8.05 (s, 1H) o

i #N5. LC-MS (ESI) m/z: 390 [M-OH]* ; '"H-NMR (CDCl;, 400
MHz): § (ppm) 1.40 (s, 9H), 2.43-2.45 (m, 1H), 3.24 (s, 1H), 3.77-3.83
(in, 3H), 4.96-5.10 (m, 3H), 5.47 (s, 1H), 7.06 (d, J = 8.0 Hz, 1H), 7.14
(d, J = 8.8 Hz, 1H), 7.29-7.37 (m, 5H), 7.41 (s, 1H) -

THEYIN6. HRE(LEYREE-F U EFERART -8 -
LC-MS (ESI) m/z: 468 [M-OH]" -

R N7. LC-MS (ESI) m/z: 461 [M+H]" ; '"H-NMR (CDCl;, 400
MHz): ¢ (ppm) 1.40 (s, 9H), 1.76-1.81 (m, 4H), 2.65-2.89 (m, 6H), 4.01
(s, 1H), 4.98-5.06 (m, 3H), 7.08 (s, 1H), 7.29-7.41 (m, 6H) - , 7.41 (s,
1H) -

FREYINEEFAH S PEYERLEZEFFERFRERONIRE $
RS ET3R & FE o LC-MS (ESI) m/z: 327 [M+H]" ; "H-NMR (CDCls, 400
MHz): ¢ (ppm) 1.41 (s, 9H), 1.76-1.80 (m, 4H), 2.47-2.62 (m, 6H), 3.14
(s, 1H), 4.60 (s, 1H), 5.71 (s, 1H), 7.08-7.14 (m, 2H), 7.38 (s, 1H) -

FRI¥O
TBSO
OH Br V
et 8 S
o1 02 03
OH OH
TBSO HO™ ™ Z "N
- . - . H | -,
Cbz” /A NHOS o/A
05 06
MsO
cos H S A o T A o /A
o7 08 o

FEOC NEEEMA T EE A IIH0.7K 5 % (30% » 400 mL » 4.00
mo)ZE BN EMEE LS 01(62.0 g 0.721 mol)?10% NaOH/KZA
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(500 mLYP ZFRF - FOCTHHEMBREEY] he KIEREY
N2, S,0: 88 R /KB B ZF B B HELOZER - 56 2 ARV K E KB
MEZER > BIK > WHEOCTEZERYE - B ESYWAMBNELOM00 mL)
o R4 A FE BEEZBTHERT > 5E{EE&W02- 'H-
NMR (CDCls, 400 MHz) ¥ 4 6 (ppm) 0.49-0.57 (m, 4H), 3.48-
3.50 (m, 1H) -

FOC THRESHS-IR-2-F UL (25.0 g » 0.12 mol) RIRF B2
(02> 10.4 g 0.18 mol)/AfE ¥ NMP(100 mL)d » B S =T EE4%(180
mL > 1 M THF/AR > 0.18 mol)iE ¥ - BFRERECEREF - HEH -
3075 % BMRIEREMAIENZBZEREHEBI(500 mL > 1/1 v/v)
Bi7K(500 mL)Z ] - 2 BEAHE » AAKKS% LiICIKE R LMK » &%
KEiBR s Eo e BRERE - B WEWRBEREBN(ZE ZE/4H
Bt - 10% v/v)&li{t > B Z{E&%03 - 'H-NMR (CDCl;, 400 MHz) T &
1 #yi% © 6 (ppm) 0.74-0.81 (m, 4H), 4.13-4.18 (m, 1H), 6.88 (d, J = 8.8
Hz, 1H), 7.66 (dd, J= 8.8, 2.4 Hz, 1H), 8.26 (d, J = 2.4 Hz, 1H) -

B RE#04 - 05 06~ 07 - O8SF O L ST B I I3 - J4 -
J5-J6 - VIRJIFF ZRBFFEFHO3 - 04 05 06 OTRO8{LEJ2 -
LTINS P J6 R ITRE B -

i ] #7 04. LC-MS (m/z): 471 [M+1]"; '"H-NMR (CDCl;, 400
MHz) ¥ EHH& © 6 (ppm) 0.00 (s, 3H), 0.16 (s, 3H), 0.86 (s, 9H),
0.93-0.98 (m, 4H), 4.01-4.03 (m, 1H), 4.11-4.13 (m, 1H), 4.43-4.45 (m,
1H), 5.25 (s, 2H), 5.40-5.42 (m, 1H), 6.03 (d, J = 8.0 Hz, 1H), 6.94 (d, J
= 8.0 Hz, 1H), 7.38-7.49 (m, 5H), 8.25 -8.28 (m, 1H), 8.97-8.98 (m,
1H) -

§1 i # 05. LC-MS (m/z): 473 [M+1]" ; 'H-NMR (CDCl;, 400
MHz) ¥ EH & 6 (ppm) 0.04-0.07 (m, 6H), 0.74-0.80 (m, 4H), 0.91
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(s, 9H), 3.78-3.87 (m, 2H), 4.15-4.17 (m, 1H), 5.03-5.08 (m, 3H), 5.45-
5.46 (m, 1H), 6.73-6.75 (m, 1H), 7.26-7.35 (m, 5H), 7.59-7.61 (m, 1H),
8.18-8.19 (m, 1H) o

R #706. LC-MS (m/z): 359 [M+1]"; '"H-NMR (CDCl;, 400
MHz) ¥ ZE45#1& : 6 (ppm) 0.67-0.71 (m, 4H), 3.68-3.79 (m, 4H), 4.01-
4.05 (m, 1H), 4.93-4.98 (m, 2H), 5.53-5.57 (m, 1H), 6.65-6.67 (m, 1H),
7.19-7.26 (m, 5H), 7.52-7.55 (m, 1H), 8.08-8.11 (m, 1H) »

h R #)07. LC-MS (m/z): 437 [M+1]"; '"H-NMR (DMSO-dg4, 400
MHz) ¥ E4 & : 6 (ppm) 0.63-0.76 (m, 4H), 3.15 (s, 3H), 4.17-4.18
(m, 1H), 4.34-4.36 (m, 1H), 4.78-4.79 (m, 1H), 4.95 (dd, J= 30.8, 12.8
Hz, 2H), 5.72 (d, J = 4.8 Hz, 1H), 6.78 (d, J = 8.4 Hz, 1H), 7.24-7.36
(m, 5H), 7.65 (dd, J= 8.4, 2.4 Hz, 1H), 8.11 (d, J = 2.4 Hz, 1H) -

i 4 08. LC-MS (m/z): 412 [M+1]" ; 'H-NMR (MeOD, 400
MHz) ¥ ZE 455 l& : 6 (ppm) 0.70-0.82 (m, 4H), 1.81-1.83 (m, 4H), 2.60-
2.68 (m, 4H), 2.75-2.77 (m, 1H), 3.95-3.98 (m, 1H), 4.04-4.08 (m, 1H),
4.87-4.88 (m, 1H), 4.96-5.04 (m, 2H), 6.87 (d, J = 8.4 Hz, 1H), 7.25-
7.34 (m, SH), 7.65 (dd, J= 8.4, 2.4 Hz, 1H), 8.11 (d, J = 2.4 Hz, 1H) -

F 5 #70. LC-MS (m/z): 278 [M+1]* ; '"H-NMR (MeOD, 400 MHz) ®
FEE B 5 (ppm) 0.70-0.82 (m, 4H), 1.75-1.78 (m, 4H), 2.26 (dd, J
= 11.6, 4.4 Hz, 1H), 2.44-2.62 (m, 5H), 3.07-3.12 (m, 1H), 4.08-4.11 (m,
1H), 4.51 (d, J = 5.6 Hz, 1H), 6.95 (d, J = 8.8 Hz, 1H), 7.75 (dd, J = 8.8,
2.4 Hz, 1H), 8.11 (d, J = 2.4 Hz, 1H) -
alciky) s

C185766A.docx -108 -



1655185
KI — - Uk—“*@

OH OH OMs OH

TBSO c
CszN CszN CszN OJ\
Pé

N OH N° OH

I c ct
Cb: Hlél J\ ¥ J\
r4 0 H2N o
P7 P

£25°C TEDMF(300 mL)F #E#{&%P1(31.1 g 150 mmol) »
K,CO3(31.1 g 225 mmol) BB %5 (18 mL > 180 mmol) o 18/ B 7% »
BEYIH K ZB(600 mL)#E - AH,0(300 mLx4)%p Mk » B& MK
REEINEZ IR - 8% HIEGYEWBEREXEERN(GHE - 100%
vivdiik » BE{E& P2 - '"H-NMR (CDCls, 400 MHz) ¥ T4 #I& : ¢
(ppm) 1.36 (d, J = 7.0 Hz, 6H), 4.49-4.52 (m, 1H), 6.81 (d, J = 8.8 Hz,
1H), 7.27 (dd, J = 8.8, 2.4 Hz, 1H), 7.49 (d, J = 2.4 Hz, 1H) -

h R4 P3 - P4 - PS5 - P6&P7%§Hﬁb¥%ﬁ¥ﬂ‘¢%ﬁ%n - J4 - J5 -
JORJITFTMZ BFERFEYIP2 - P3~ P4 - PSRP6RE P RYI2 -
I3+ J4 - I5RIREHK -

¢ i # P3. LC-MS (m/z): 506 [M+1]" ; '"H-NMR (CDCl,, 400
® MHz) ¥ EH 8% : 6 (ppm) -0.11 (s, 3H), 0.01 (s, 3H), 0.87 (s, 9H),

1.54 (s, 3H), 1.55 (s, 3H), 3.98-4.01 (m, 2H), 4.78-4.85 (m, 1H), 5.23 (s,
2H), 5.39-5.42 (m, 1H), 5.60 (d, J = 7.2 Hz, 1H), 7.38-7.49 (m, 5H),
7.76 (dd, J = 8.8, é.o Hz, 1H), 8.13 (d, J = 2.0 Hz, 1H) »

th i 4 P4. LC-MS (m/z): 490 [M-17]" -

o [ #) P5. LC-MS (m/z): 338 [M-17]" ; 'H-NMR (CDCl,, 400
MHz) ¥ E& & 6 (ppm) 1.36-1.38 (m, 6H), 2.46-2.56 (m, 1H), 3.17-
3.22 (m, 1H), 3.62-3.82 (m, 3H), 4.51-5.11 (m, 3H), 5.46-5.63 (m, 1H),
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6.87-6.90 (m, 1H), 7.15-7.17 (m, 1H), 7.30-7.39 (m, 5H) -

FEYIP6 - HREEALBIAN T —4 8 - LC-MS (m/z): 454 [M-
171"

i #) P7. LC-MS (m/z): 447 [M+1]" ; 'H-NMR (CDCl;, 400
MHz) ¥ EH & : 6 (ppm) 1.35-1.39 (m, 6H), 1.94-2.00 (m, 4H), 2.82-
3.32 (m, 5H), 3.49-3.58 (m, 1H), 4.07-4.10 (m, 1H), 4.48-4.59 (m, 1H),
4.99 (s, 2H), 5.08 (m, 1H), 6.84-6.89 (m, 1H), 7.23-7.33 (m, 5h), 7.35-
7.45 (m, 1H) -

HRAY PR ER A H P EMER R BT ERFEAYPIRE +
R ETHR & K - LC-MS (m/z): 313 [M+1]"; '"H-NMR (CDCl;, 400
MHz)¥ B4 @& : 6 (ppm) 1.37 (s, 3H), 1.38 (s, 3H), 1.77-1.83 (m,
4H), 2.48-2.99 (m, 6H), 3.09-3.14 (m, 1H), 4.35-4.57 (m, 2H), 6.91-6.94
(m, 1H), 7.14-7.21 (m, 1H), 7.28-7.35 (m, 1H) -

0
O, e,
PN =
CbzHN
0" CF4 2 = O/\CFg
Q3
OH OH OMs OH
Cb HN Cb HN CbzHN
2 z Z N0 CF, z Z 0" CF,
Qs Qs
N OH N OH
[—— v I\N — Y | \N
HN ‘ N
Cbz PN CF, NH2 S Nocr,
ar Q

HRIYQ2 Q3 -Q4- Q5 Q6 QTRQFEHFAHFHEY
J2-J3-J4 3506 VIRIFFLZEFEAFREYQL Q2 Q3 -
Q4 Q5 Q6 QTR YIL - J2 I3 J4~ J5- J6RITHREH -

b R #) Q2. LC-MS (m/z): 257 [M+1]%, 259 [M+3]" ; 'H-NMR
(CDCl,, 400 MHz)F SE45#1& : 6 (ppm) 4.73 (q, J = 8.4 Hz, 2H), 6.79
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(d, J = 8.8 Hz, 1H), 7.73 (dd, J = 2.4, 8.8 Hz, 1H), 8.19 (d, J = 2.4 Hz,
1H) -

b i # Q3. LC-MS (m/z): 413 [M+1]* ; '"H-NMR (CDCls, 400
MHz) ¥ E4 8% : 6 (ppm) -0.12 (s, 3H), -0.10 (s, 3H), 0.74 (s, 9H),
3.86-3.90 (m, 1H), 3.98-4.02 (m, 1H), 4.80 (q, J = 8.4 Hz, 2H), 5.13 (s,
2H), 5.29 (t, J = 3.6 Hz, 1H), 5.89 (m, 1H), 6.95 (d, J = 8.4 Hz, 1H),
7.36-7.38 (m, 5H), 8.16 (dd, J = 2.0, 8.4 Hz, 1H), 8.64 (d, J = 2.0 Hz,
1H) -

[ #) Q4. LC-MS (m/z): 515 [M+1]*; 'H-NMR (CDCl;, 400
® MHz) ¥ 458 1& © 5 (ppm) 0.08 (s, 3H), 0.09 (s, 3H), 0.93 (s, 9H),

3.71-3.88 (m, 4H), 4.75 (m, 2H), 5.05-5.10 (m, 2H), 5.44 (d, J = 8.4 Hz,
1H), 6.81 (d, J = 8.8 Hz, 1H), 7.32-7.34 (m, 5H), 7.65 (dd, J = 2.4, 8.4
Hz, 1H), 8.12 (s, 1H) -

o [ #7 Q5. LC-MS (m/z): 401 [M+1]" ; 'H-NMR (CDCl,, 400
MHz) X B4 &% 6 (ppm) 2.78 (m, 1H), 3.56-3.67 (m, 1H), 3.82 (m,
3H), 4.72-4.74 (m, 2H), 5.01-5.07 (m, 3H), 5.56 (d, J = 8.4 Hz, 0.7H),
5.62 (d, J = 8.0 Hz, 0.3H), 6.79 (d, J = 8.4 Hz, 0.7H), 6.85 (d, J = 8.4

® Hz, 0.3H), 7.32-7.34 (m, 5H), 7.65 (d, J = 8.4 Hz, 1H), 8.11 (s, lH) »

i B # Q6. LC-MS (m/z): 479 [M+1]"; '"H-NMR (CDCl;, 400
MHz) F E55 8 & © § (ppm) 3.02 (s, 3H), 4.25-4.42 (m, 3H), 4.71-4.77
(m, 2H), 5.03 (m, 3H), 5.37 (d, J = 8.4 Hz, 1H), 6.81 (d, J = 8.4 Hz,
1H), 7.32-7.35 (m, 5H), 7.64 (dd, J = 2.4, 8.4 Hz, 1H), 8.13 (d, J = 2.4
Hz, 1H) -

b R 47 Q7. LC-MS (m/z): 454 [M+1]"; '"H-NMR (CDCl;, 400
MHz)E B4 © § (ppm) 1.80 (m, 4H), 2.67 (m, 4H), 2.86-2.88 (m,
1H), 3.40 (m, 1H), 4.00 (m, 1H), 4.74-4.76 (m, 3H), 5.03-5.07 (m, 3H),
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6.82 (d, J = 8.4 Hz, 1H), 7.33-7.36 (m, 5H), 7.60 (dd, J = 2.4, 8.4 Hz,
1H), 8.10 (s, 1H) o

R #)Q. LC-MS (m/z): 320 [M+1]" ; '"H-NMR (CDCl,, 400 MHz)
FESEE - 6 (ppm) 1.80 (m, 4H), 2.48-2.53 (m, 4H), 2.61-2.66 (m,
2H), 3.15 (m, 1H), 4.66-4.70 (m, 3H), 4.76 (d, J = 8.8 Hz, 2H), 6.87 (d,
J = 8.0 Hz, 1H), 7.66 (dd, J = 2.4, 8.4 Hz, 1H), 8.11 (d, J = 2.4 Hz,
1H) -
F IR

OH 0
B |
OO =0 L
F o o CbzHN o
R1 R2 R3 R4

OH OH OH OMs OH

CbzHN o CbzHN o CbzHN o
R6

RS R7

et T — WCECS
R8 _ R

FE¥R3 - R4 - RS- R6 - RTERSFEHIF A H T HEwI2 -
J3-J4 IS5 JORITFTM ZIEFFE A TE¥R2 - R3- R4~ R5- R6 K%
RIEF I~ J2-J3 - J4- ISRIKERK -

¥ R3. LC-MS (ESI) m/z: 291 [M+H]" ; 'H-NMR (CDCls, 400
MHz): 6 (ppm) 1.79-1.87 (m, 2H), 1.97-2.04 (m, 2H), 3.56-3.62 (m, 2H),
3.97-4.02 (m, 2H), 4.48-4.53 (m, 1H), 6.82 (d, J = 8.8 Hz, 1H), 7.28-
7.31 (dd, J = 8.8, 2.4 Hz, 1H), 7.51 (d, /= 2.8 Hz, 1H) -

1 #JR4. LC-MS (ESI) m/z: 548 [M+H]" ; '"H-NMR (CDCl;, 400
MHz): ¢ (ppm) -0.12 (s, 3H), -0.10 (s, 3H), 0.75 (s, 9H), 1.84-1.92 (m,
2H), 2.02-2.09 (m, 2H), 3.62-3.68 (m, 2H), 3.86-3.89 (m, 1H), 3.94-4.04
(m, 3H), 4.69-4.72 (m, 1H), 5.13 (s, 2H), 5.28-5.32 (m, 1H), 5.90 (d, J =
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8.0 Hz, 1H), 6.97 (d, J = 8.8 Hz, 1H), 7.31-7.38 (m, 5H), 7.84 (dd, J =

8.8, 2.0 Hz, 1H), 8.03 (d, / =2.0 Hz, 1H) -

i[5 #JRS. LC-MS (ESI) m/z: 532 [M-OH]* ; '"H-NMR (CDCl;, 400
MHz): 6 (ppm) -0.08-0.04 (m, 6H), 0.89-0.91 (m, 9H), 1.80-1.89 (m,
2H), 1.97-2.03 (m, 2H), 3.56-3.62 (m, 2H), 3.66-3.75 (m, 1H), 3.79-3.86
(m, 2H), 3.98-4.04 (m, 2H), 4.49-4.54 (m, 1H), 4.98-5.12 (m, 3H), 5.41-
5.54 (m, 1H), 6.89-6.95 (m, 1H), 7.16-7.19 (m, 1H), 7.31-7.42 (m,
6H) -

E #IR6. LC-MS (ESI) m/z: 418 [M-OH]* ; '"H-NMR (CDCl;, 400
‘ MHz): 6 (ppm) 1.80 (m, 2H), 1.97-2.04 (m, 2H), 3‘.55-3.64 (m, 2H),
3.79-3.84 (m, 3H), 3.98-4.03 (m, 2H), 4.49-4.53 (m, 1H), 4.96-5.11 (m,
3H), 5.46-5.66 (m, 1H), 6.88-6.94 (m, 1H), 7.16-7.22 (m, 1H), 7.31-7.44
(m, 6H) -

HRE#RT. LC-MS (ESI) m/z: 496 [M-OH]" ; 1.80-1.88 (m, 2H),
1.98-2.03 (m, 2H), 3.00 (s, 3H), 3.56-3.62 (m, 2H), 3.97-4.00 (m, 2H),
4.07-4.40 (m, 4H), 4.92-5.04 (m, 3H), 5.23-5.32 (m, 1H), 6.89-6.91 (m,
1H), 7.15-7.19 (m, 1H), 7.29-7.41 (m, 6H) -

‘ FE#R8. LC-MS (ESI) m/z: 489 [M+H]" ; '"H-NMR (CDCls, 400
MHz): é (ppm) 1.79-1.89 (m, 6H), 1.97-2.03 (m, 2H), 2.65-2.85 (m, 6H),
3.56-3.62 (m, 2H), 3.98-4.04 (m, 3H), 4.45-4.54 (m, 1H), 5.01-5.11 (m,
4H), 6.89-6.92 (m, 1H), 7.11-7.20 (m, 1H), 7.29-7.42 (m, 6H) -

TRIVREEFR A Y PRAYMERL ZEFER PR E &
FIYETH & L - LC-MS (ESI) m/z: 355 [M+H]" -
FE7S
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@[ "L VKQQ —

¢ s2
OH QH OMs OH
ChzHi T CoaN o CbzHN o
s4 Cl ss C s Ci
N
”W@ O — VQ o

s &

hRES2 -~ S3 -S4 S5 S6xST#BHEHE PR MIZ I3 -
J4~J5 - JoRJITFTit 2 2 R (E A RIS - 82+ S3 -~ S4 -~ S5KS6/L
B Il J2 2 33~ J4~ ISRI6K S RL o

1 #)S2. LC-MS (ESI) m/z: 304 [M+H]*; 'H-NMR (CDCl;, 400
MHz): 6 (ppm) 1.85-2.04 (m, 4H), 2.29 (s, 3H), 2.25-2.34 (m, 2H), 2.64-
2.68 (m, 2H), 4.33-4.35 (m, 1H), 6.81 (d, J = 8.8 Hz, 1H), 7.28 (dd, J =
8.8, 2.4 Hz, 1H), 7.50 (d, J = 4.8 Hz, 1H) -

R #783. LC-MS (ESI) m/z: 561 [M+H]*; '"H-NMR (CDCl;, 400
MHz): § (ppm) -0.13 (s, 3H), -0.10 (s, 3H), 0.74 (s, 9H), 1.88-2.04 (m,
4H), 2.32 (s, 3H), 2.32-2.38 (m, 2H), 2.67-2.71 (m, 2H), 3.87-3.95 (m,
1H), 4.09-4.15 (m, 1H), 4.37-4.39 (m, 1H), 5.13 (s, 2H), 5.88 (d, J = 8.0
Hz, 1H), 6.96 (d, J = 8.0 Hz, 1H), 7.35-7.37 (m, 5H), 7.82-7.84 (m, 1H),
8.01 (s, 1H) - |

1 5 #)S4. LC-MS (ESI) m/z: 563 [M+H]"

1 R #)S5. LC-MS (ESI) m/z: 449 [M+H]" ; 'H-NMR (CDCl;, 400
MHz): 6 (ppm) 1.81-1.94 (m, 4H), 2.25 (s, 3H), 2.27-2.29 (m, 2H), 2.55-
2.63 (m, 2H), 3.58-3.83 (m, 3H), 4.33 (m, 1H), 4.93 (s, 1H), 5.00-5.09
(m, 2H), 5.55-5.78 (m, 1H), 6.84-6.90 (m, 1H), 7.15-7.45 (m, 7H) ¢

d1 RS 4786. LC-MS (ESI) m/z: 527 [M+H]" : '"H-NMR (CDCl,, 400

C185766A.docx -114 -



1655185

MHz): 6 (ppm) 1.91-2.02 (m, 4H), 2.32 (s, 3H), 2.35-2.37 (m, 2H), 2.68-
2.72 (m, 2H), 3.01 (s, 3H), 4.07-4.09 (m, 1H), 4.19-4.22 (m, 1H), 4.37-
4.42 (m, 2H), 4.91 (d, J = 3.6 Hz, 1H), 5.01-5.05 (m, 2H), 5.27-5.33 (m,
1H), 6.89 (d, J = 8.8 Hz, 1H), 7.15-7.17 (m, 1H), 7.26-7.40 (m, 6H) -

o {5147 S7. LC-MS (ESI) m/z: 502 [M+H]" -

hRYSERRAHYTHEYERAZEFERATHYSTRE +
RI#ETHR SR » LC-MS (ESI) m/z: 368 [M+H]" ; 'H-NMR (DMSO-d,,
400 MHz): 6 (ppm) 1.60-1.70 (m, 6H), 1.90 (m, 2H), 2.13-2.22 (m, 6H),

® 2.25-2.50 (m, 5H), 2.57 (m, 2H), 2.83-2.92 (m, 1H), 4.12 (s, 1H), 4.36

(d, J = 4.4 Hz, 1H), 4.42 (m, 1H), 7.12 (d, J = 8.4 Hz, 1H), 7.18 (d, J =
8.8 Hz, 1H), 7.34 (s, 1H) -

HRIYT
8BS0 O TBSO OH
Br. Br. .
11 ¢ T2 Cl T3 CI 74 Cl
HO OH OMs OH Q OH
ChzHN O/C/O_’ Cbzm O,C/O T CboH O/C/O
15 Ci 16 Cl 7 ©
‘ Q OH
— VK(;L Yai
NH, o

r b
HRIIT2 - T3~ T4~ T5 - T6 R TTH iR A B I2 - I3 -
J4~ IS5~ J6RIIFTM 2B FEEA TR TL T2 T3« T4 TSR T6H
BopfI1 - J2 - I3 J4 - ISRIGKREH -
H R4 T2. LC-MS (ESI) m/z: 263 [M+H]" ; 'H-NMR (CDCl,, 400
MHz): 6 (ppm) 4.79-4.82 (m, 2H), 4.97 (t, J = 6.8 Hz, 2H), 5.19 (q, J =
11.6, 5.6 Hz, 1H), 6.35 (d, J = 8.8 Hz, 1H), 7.25-7.29 (m, 1H), 7.52-7.53
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(d, J =2.4 Hz, 1H) -

¥ T3. LC-MS (ESI) m/z: 520 [M+H]"; '"H-NMR (CDCl,, 400
MHz): 6 (ppm) -0.13 (s, 3H), -0.11 (s, 3H), 0.89 (s, 9H), 1.58-1.62 (m,
2H), 2.47-2.52 (m, 2H), 2.80-2.82 (m, 1H), 2.92-3.01 (m, 1H), 4.19-4.24
(m, 2H), 4.95 (d, J = 2.4 Hz, 1H), 5.15 (s, 1H), 6.54 (s, 1H), 6.79-6.87
(m, 4H), 7.24-7.25 (m, 1H), 7.35-7.38 (m, 2H), 7.50 (d, J = 2 Hz, 1H) -

1 #T4. LC-MS (ESI) m/z: 504 [M-OH]" -

h %) TS. LC-MS (ESI) m/z: 390 [M-OH]* ; '"H-NMR (CDCl,, 400
MHz): § (ppm) 3.70-3.81 (m, 2H), 4.75-4.98 (m, 7H), 5.12-5.18 (m, 1H),
5.56 (d, J = 8.4 Hz, 1H), 6.37 (d, J = 8.4 Hz, 1H), 7.09-7.12 (m, 1H),
7.29-7.37 (m, SH), 7.40-7.43 (m, 1H) -

H 5% T6. LC-MS (ESI) m/z: 468 [M-OH]" ; 'H-NMR (CDCl;, 400
MHZz): é (ppm) 2.98 (s, 3H), 3.57-3.67 (m, 2H), 4.79-5.04 (m, 7H), 5.16-
5.18 (m, lH); 5.37-5.38 (m, 1H), 6.42 (d, J = 8.4 Hz, 1H), 7.12-7.15 (m,
1H), 7.30-7.44 (m, 6H) -

th % T7. LC-MS (ESI) m/z: 461 [M+H]" -

TEYSEDRAMETEYERKEZEFERRREYSTRE ©
I ETHR &K o LC-MS (ESI) m/z: 327 [M+H]"; '"H-NMR (CD;0OD,
400 MHz): J (ppm) 2.05-2.28 (m, 6H), 2.45-2.65 (m, 5H), 3.09-3.20 (m,
1H), 3.95-4.01 (m, 1H), 4.69-4.71 (m, 1H), 4.95-4.97 (m, 2H), 5.12-5.13
(m, 1H), 6.38-6.43 (d, J = 8.4 Hz, 1H), 7.12-7.26 (m, 2H) -

F R U

C185766A.docx - 116 -



1655185

o)
Be B T8SO" ™
OTHP . CbziN OTHP
ui ¢ vz ¢
OH OH OMs OH
TBSO
T CbzHN
ChzHR OTHP z OTHP T cheHi OTHP
N OH N” OH N~ OH
_ : - . B - . =
¥ CbzHN i
CbszTHP CbzHN oH ZI\/KQ\O/\/C
u7 Cl us Cl (V1] Cl
N OH N OH
Cbzmo/\/N/] rlez O/\,ND
. vio © u Cl

FOC TEIEEUL(20 g 96.2 mmol)¥ Z & H (100 mL)H 2z
AR EIRN3,4- 26 -2H- IR0 (16.2 g 192.4 mmol) A K HCIR Z 1@ i
(4.0 M> 1 mL)FZBER - F25CTEIEREWRTR - 710K B S
BEAARQR mL)F Z&F (200 mL) - BNBRE - KEA_&H
B (50 mLx3)ZEH - &6f Z A8 M 7K (20 mLx3) K B8 7K (10 mLx2)%
Mo SEOKMBEREZE  BRABRE  SIHELEY HEDEWE
=REHRNM(ZBRZE/BHE > 10% vv)4  BF{&9U2 -

@ LC-MS (ESI) m/z: #& ; 'H-NMR (CDCl3, 400 MHz): J (ppm) 1.71-1.88
(m, 3H), 2.05-2.13 (m, 3H), 3.59-3.64 (m, 1H), 3.83-3.90 (m, 1H), 5.47
(t, J = 2.8 Hz, 1H), 7.07 (d, J = 9.2 Hz, 1H), 7.30 (dd, J = 8.8, 2.4 Hz,
1H), 7.51 (d, J = 2.4 Hz, 1H) -

HEU3 ~ U4~ US ~ UK UT3E B £F FAH FE . 81 B PRI ¥ AS -
A6~ A7 ASRAYFRLZ EFEABEYU2 - U3 U4 USRUGRE
6-/8-23-"FHEHF[bI[1A —EHMIBCHE - TRYAS - A6 - ATFRA8K
G

d1 4 U3. LC-MS (ESI) m/z: 446 [M-101]" ;: 'H-NMR (CDCls,
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400 MHz): 6 (ppm) -0.12 (s, 3H), -0.10 (s, 3H), 0.75 (s, 9H), 1.62-1.65
(m, 2H), 1.71-1.75 (m, 2H), 1.87-1.90 (m, 1H), 1.98-2.03 (m, 1H), 3.62-
3.65 (m, 1H), 3.79-3.84 (m, 1H), 3.87-3.91 (m, 1H), 3.95-3.98 (m, 1H),
5.13 (s, 2H), 5.28-5.33 (m, 1H), 5.62-5.64 (m, 1H), 5.92-5.93 (m, 1H),
7.23-7.25 (m, 1H), 7.31-7.37 (m, 5H), 7.82 (dd, J = 8.4, 2.0 Hz, 1H),
8.01 (d, J=2.0 Hz, 1H) »

%) U4. LC-MS (ESI) m/z: 448 [M-101]" ; '"H-NMR (CDCls,
400 MHz): 6 (ppm) -0.21 (s, 3H), -0.19 (s, 3H), 0.67 (s, 9H), 1.47-1.49
(m, 2H), 1.63-1.68 (m, 2H), 1.79-1.92 (m, 1H), 2.00-2.04 (m, 1H), 3.47-
3.57 (m, 2H), 3.71-3.98 (m, 3H), 4.74-4.76 (m, 1H), 5.05 (s, 2H), 5.21-
5.25 (m, 1H), 5.55-5.57 (m, 1H), 5.83-5.85 (m, 1H), 7.15-7.17 (m, 1H),
7.30-7.38 (m, 5H), 7.75 (dd, J = 8.4, 2.0 Hz, 1H), 7.94 (d, J = 2.0 Hz,
1H) -

th R4 US. LC-MS (ESI) m/z: 334 [M-101]" ; 'H-NMR (DMSO-ds,
400 MHz): 6 (ppm) 1.56-1.66 (m, 3H), 1.81-1.82 (m, 2H), 1.90-1.91 (m,
1H), 3.29-3.31 (m, 1H), 3.55-3.77 (m, 4H), 4.47-4.75 (m, 2H), 4.85-5.00
(m, 2H), 5.38-5.45 (m, 1H), 5.55-5.56 (m, 1H), 6.75 (d, J = 8.8 Hz, 1H),
7.17-7.38 (m, 7H) ©

¥ U6. LC-MS (ESI) m/z: 412 [M-101]" ; '"H-NMR (DMSO-d,,
400 MHz): 6 (ppm) 1.57-1.66 (m, 3H), 1.81-1.83 (m, 2H), 1.91-1.93 (m,
1H), 3.15 (s, 3H), 3.53-3.56 (m, 1H), 3.72-3.77 (m, 1H), 4.00-4.09 (m,
2H), 4.33-4.36 (m, 1H), 4.75 (s, 1H), 4.88-5.02 (m, 2H), 5.57 (s, 1H),
5.71 (d, J = 4.8 Hz, 1H), 7.16-7.34 (m, 7H), 7.41 (d, J = 7.6 Hz, 1H) -

b RG#U7. LC-MS (ESI) m/z: 489 [M+H]"; '"H-NMR (DMSO-d;,
400 MHz): 6 (ppm) 1.43-1.45 (m, 3H), 1.51-1.53 (m, 2H), 1.64-1.66 (m,
4H), 1.76-1.81 (m, 1H), 1.98-2.01 (m, 2H), 2.42-2.46 (m, 4H), 3.80-3.82
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(m, 2H), 4.52-4.66 (m, 2H), 4.89-5.02 (m, 2H), 6.91 (d, J = 8.4 Hz, 1H),
7.03 (d, J = 8.4 Hz, 1H), 7.20-7.28 (m, 1H), 7.34-7.37 (m, SH), 10.15 (s,
1H) -

E{EE7U07(1.7 g 3.48 mmol) FHEZ (40 mL)$ Z B A flp-
TsOH(600 mg - 3.48 mmol) - FE30C TEHECSWRE - MK B HE
% REYWHAZE ZE(50 mLx3)EH » A7K(10 mL) K 87K (10 mL) %
o BEKTRBEINEZER  BEERE  BEMELEEY - HEVEWE
ZEEREEN(RE/ZE% K » 5% viv)#{t » JSEL&YUS - LC-MS
(ESI) m/z: 405 [M+H]* ; '"H-NMR (DMSO-ds, 400 MHz): § (ppm) 1.65-
1.68 (m, 4H), 2.66-2.67 (m, 4H), 3.65-3.67 (m, 1H), 3.77-3.78 (m, 1H),
4.09-4.12 (m, 1H), 4.64-4.66 (m, 1H), 4.86-5.01 (m, 2H), 6.87-6.89 (m,
1H), 7.14-7.32 (m, 8H), 9.98 (brs, 1H)

A L& #U8(1.16 g 2.87 mmol)/ADMF(30 mL)th ¥ %5 7% & & 0
K,CO;3(1.2 g 861 mmol) R 4-F X KEE2-K 28 1.01 g 4.31
mmol) - £60C FTHHBEEY M /NEF - ATLCE AR IER - BREWH
7K(10 mL)Z B B 28 Z 85 (200 mL)F5#E - Hi#%AE K mLx3) R &
K10 mL)ZeHk » EEKREMNEZE  BREARE - HEVEVYEE
@ cimrEm oamms . 9% vt BE(EEMUI - LC-MS

(ESI) m/z: 467 [M+H]" ; '"H-NMR (DMSO-d;, 400 MHz): § (ppm) 1.57-
1.66 (m, 3H), 1.81-1.83 (m, 2H), 1.91-1.94 (m, 1H), 3.15 (s, 3H), 3.53-
3.56 (m, 1H), 3.72-3.77 (m, 1H), 4.01-4.09 (m, 2H), 4.33-4.36 (m, 1H),
4.74-4.75 (m, 1H), 4.88-5.01 (m, 2H), 5.57-5.58 (m, 1H), 5.71-5.72 (m,
1H), 7.16-7.24 (m, 4H), 7.28-7.34 (m, 3H), 7.40-7.42 (m, 1H) -

EER T EIESHUI(1.07 g » 2.30 mmol) A THF(30 mL)H 7 5 R
FORIIE IR T 5 (1.31 g 23 mmol) - £S50C TH¥ESYRE - A
LC-MSEE R FETR » BREYVAK(I0 mL)Z K H A Z B ZB (50 mLx3)
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ZEH - F7K(10 mL)R: 88K (10 mL)%E# » & EKREE MR > BEE
R BEELEY  HEVEYRB2REREER(FE/ &8k
10% v/v)&i1E » B E{E&%U10 - LC-MS (ESI) m/z: 488 [M+H]" ; 'H-
NMR (CDCls, 400 MHz): § (ppm) 1.77-1.80 (m, 4H), 2.10-2.16 (m, 2H),
2.45-2.60 (m, 2H), 2.64-2.81 (m, 4H), 2.86-2.89 (m, 2H), 3.38 (t, J = 7.2
‘Hz, 4H), 4.01-4.06 (m, 3H), 4.99 (d, J = 2.0 Hz, 1H), 5.05 (s, 2H), 6.85
(d, J = 8.8 Hz, 1H), 7.13 (dd, J = 8.4,1.6 Hz, 1H), 7.30-7.40 (m, 6H) -
TRIUFREHR A ETAMER R ZEFEHR FREYUI0RE
HRIYIETHR &% - LC-MS (ESI) m/z: 354 [M+H]"; '"H-NMR (CDCl;,

400 MHz): 6 (ppm) 1.77-1.80 (m, 4H), 2.08-2.15 (m, 2H), 2.46-2.51 (m, ‘
1H), 2.57-2.61 (m, 4H), 2.64-2.69 (m, 1H), 2.87 (t, J = 4.8 Hz, 2H),
3.10-3.14 (m, 1H), 3.38 (t, J = 7.2 Hz, 4H), 4.02 (t, J = 6.0 Hz, 2H),
4.59 (d, J = 4.0 Hz, 1H), 6.87 (d, J = 8.4 Hz, 1H), 7.16 (dd, J = 8.4, 2.0
Hz, 1H), 7.38 (d, J = 2.0 Hz, 1H) -
R EAV
V@ - Vr;w ol Py
®

Vo;@

E1EE#U8(700 mg > 1.73 mol)X N EE(10 mL)F Z 35 & 5K 0
K,CO5(717 mg > 5.2 mmol) & 1-&.75-2-E4(320 mg > 3.46 mmol) - 7£30
CTTHRERESYM/NE - BEYWAKA mLEBEEEEZTERS
Bl - BRI & H K (50 mLx3)ZEEY - A7K(10 mL) & 887K (10 mL)%E
o KB EZR AR E R > FEELEEY - HMEDK
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AR (B4 K 0 0%ZES5% vvEL » BEES VL - LC-MS (ESI)
m/z: 461 [M+H] . 'H-NMR (CDCls, 400 MHz): 6 (ppm) 1.79-1.81 (m,
4H), 2.37 (s, 3 H), 2.65-2.72 (m, 5H), 2.86-2.90 (m, 2H), 3.97-4.00 (m,
1H), 4.55 (s, 2H), 5.04-5.06 (m, 3H), 6.75 (d, J = 8.4 Hz, 1H), 7.14 (dd,
J=8.4,2.0 Hz, 1H), 7.30-7.36 (m, SH), 7.45 (d, J = 2.0 Hz, 1H) -

#E & PVI(500 mg > 1.08 mmol)is#EH B KTHF(10 mL)H » F
HERARETHRAWAAES0C - BRFILETLEEGC MZ B
% 0 1.81 mL > 5.43 mmol) » [56% 48 B RIGE-30C T » £30C T
BHEIEY2 b RS Y NHCIE RIS (S ml)R B A 2 8 2 B
(100 mLx3)ZEEY « & 2 A A K10 mL)REA(10 mL)%#E » &
KBB4 1R B E RS > SERLAY HEVEYESRE
FEB T (B — SIS 0% 5% v/v)Mifh - BEI{E&HV2 » LC-MS
(ESI) m/z: 477 [M+H]" ; 'H-NMR (CDCls, 400 MHz): ¢ (ppm) 1.38 (s,
6H), 1.80-1.84 (m, 4H), 2.68-2.80 (m, 6H), 2.96-3.00 (m, 1H), 3.65-3.70
(m, 1H), 3.81-3.83 (m, 2H), 4.00-4.02 (m, 1H), 5.02 (s, 2H), 5.23 (d, J =
7.2 Hz, 1H), 6.85 (d, J = 8.4 Hz, 1H), 7.15 (d, J = 8.4 Hz, 1H), 7.31-
7.42 (m, 6H) -

ch ] 4 VS £ B 1 3 P P BB 4 42 R 8 B P P4 V24K o
BIETA &R » LC-MS (ESI) m/z: 343 [M+H]" o
HEW
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OTHP
/@( /©/ - . TBSOY -
N
CozH OTHP
§ hi
z OH A, 2 )rNCbz 0" F
w4 we
OH O
Cbzm Cbzm
W7A
OH O OH OQH OMs OH
: F _— , ; F
CbzHN ChzHN CszN o)\F
W7A we
N OH N o)
T ”0 LT F
CbzHN o E NHz o)\F

wio w
[ & ) W1(30.0 g » 173 mmol) J ¥f B K B (297 mg > 1.73
mmol) A /K T & FE (240 mL) P X KBHEB R PR MFHREZ =
FOKE (60 mL > 657 mmol) - FRGYEZER T UNE - AIKFER
S RII2 M NaOHBE R H HHE 3058 - RS WA Z B (200
mLx2)ZEH - S 2 ERMYEMAKRENEZE > BREERE - HEY
CYBZREEBN(ZEZE/EHE 2% vvdl  B3{tEYw
W2 - '"H-NMR (CDCl;, 400 MHz): § (ppm) 1.64-1.68 (m, 3H), 1.83-1.87
(m, 2H), 1.95-2.02 (m, 1H), 3.61-3.63 (m, 1H), 3.83-3.86 (m, 1H), 5.36-
5.38 (m, 1H), 6.92-6.94 (m, 2H), 7.35-7.37 (m, 2H) -
EEVWIHEFAHEEEMASHHAZEFERLLEDW2R
H6-R-23-Z @R HF[bILAZEBEBECHEREGHE - LC-MS (ESI) m/z:
514 [M+H]" : 'H-NMR (CDCl;, 400 MHz): é (ppm) -0.15 (s, 3H), -0.13
(s, 3H), 0.74 (s, 9H), 1.66-1.73 (m, 2H), 1.86-1.90 (m, 2H), 2.05-2.10
(m, 1H), 3.60-3.63 (m, 1H), 3.81-3.83 (m, 1H), 3.89-3.95 (m, 2H), 5.12
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(s, 2H), 5.32-5.34 (m, 1H), 5.51-5.53 (m, 1H), 5.95-5.97 (m, 1H), 7.08-
7.10 (rﬁ, 2H), 7.30-7.37 (m, 5H), 7.90-7.92 (m, 2H) o

FEEESW3(4.6 g 8.97 mmol)jft B EZ (120 mL)th Z A4 # R0
TsOH(1.54 g > 8.97 mmol) - FE R TR EREYIRE - BEHAE
BEY - BRVKYWEEREBN(ZHZE/GME » 50% v/v)4t -
B2{E& Y W4 o LC-MS (ESI) m/z: 316 [M+H]" ; '"H-NMR (DMSO-dj,
400 MHz):  (ppm) 3.62-3.63 (m, 1H), 3.73-3.74 (m, 1H), 4.86-4.87 (m,
1H), 5.02 (s, 2H), 5.09-5.11 (m, 1H), 6.87 (d, J = 8.8 Hz, 2H), 7.30-7.36
(m, 5H), 7.47 (d, J = 8.0 Hz, 1H), 7.89 (d, J = 8.8 Hz, 2H), 10.44 (s,
1H) -

FAE & W4(2.35 g 7.46 mmol)FAENFNEI(30 mL) K 2,2-— H
SEAKRGCO mL)FZRBREWFARNBE=ZH/ALWA nL) - FEET
BERESYR®E  HAN=Z28KE0 mL) - BRABZEGZR - HEDK
BEBEEREENM(ZEZE/GHE » 50% vVt FEEEHWS -
LC-MS (ESI) m/z: 356 [M+H]" ; 'H-NMR (CDCl;, 400 MHz): 6 (ppm)
1.60 (d, J = 11.6 Hz, 3H), 1.76 (d, J = 11.6 Hz, 3H), 3.97-4.01 (m, 1H),
4.31-4.35 (m, 1H), 5.03 (q, J = 12.4 Hz, 1H), 5.21 (q, J = 12.4 Hz, 1H),
® 5.36-5.44 (m, 1H), 6.69-6.71 (m, 1H), 6.83-6.85 (m, 1H), 7.11-7.12 (m,

1H), 7.18-7.20 (m, 1H), 7.36-7.39 (m, 3H), 7.63-7.66 (m, 1H), 7.75-7.77
(m, 1H) e

B &YWS(2.50 g » 7.0 mmol) A DMF(50 mL)& 7K (7.0 mL)d >~
BRPRIME(ZE)ZEEH(2.66 g » 17.5 mmol) K ik B4 8 (4.56 g » 14.0
mmol) - FZ A THEHREESYISHE  HESKRTKEMNMAEZE100T
RFEELNG - KESYHER/KA00 mL)E Z B Z B (100 mL)Z
W] o DBEERHAE 0 AEKGO mL)EH » QEKREBNGEE  BIE
WEZRE BEELEY HEVYEWBEHEBW(ZBZE/AH
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Bt > 25% v/v)&i{E > B B {E & % W6 - LC-MS (ESI) m/z: 428
[M+Na]" ; '"H-NMR (CDCls;, 400 MHz): § (ppm) 1.56-1.79 (m, 6H),
3.96-3.99 (m, 1H), 4.31-4.35 (m, 1H), 4.99-5.19 (m, 2H), 5.36-5.39 (m,
1H), 6.60 (t, J = 72.8 Hz, 1H), 7.11-7.20 (m, 5H), 7.36-7.37 (m, 2H),
7.84-7.98 (m, 2H) -

E{E&PW6(10.4 g 25.7 mmol)AMeCN(150 mL)H 7 7&K & 3%
iTsOH(8.84 g 51.4 mmol) - EFEA THH¥EKIERESY2 h- FFIBR
EYH B 28 (200 mL)F#E - F B = 888 1K A K (300 mL) 2%
o KEKRBEMEE  BEARE  SHLEEMWIARILEESEY
WIBZEE&Y - RE&WEEH EMHPLCCA R : MeOH(0.5%NH,OH) -
%M ' (R,R)-Whelk-O1 > 4.6x250 mm * 5 uym)5> 8 > B F & W
W7ARt : 5.454388) R E&WTB - HPLC Rt : 8.155 8 - B {LES W
W7A : LC-MS (ESI) m/z: 366 [M+H]" ; '"H-NMR (CDCl;, 400 MHz): §
(ppm) 2.80 (brs, 1H), 3.87-3.90 (m, 1H), 3.99-4.02 (m, 1H), 5.13 (s,
2H), 5.33-5.36 (m, 1H), 6.12 (d, J = 6.8 Hz, 1H), 6.61 (t, J = 72.8 Hz,
1H), 7.19 (d, J = 8.4 Hz, 2H), 7.32-7.35 (m, 5H), 8.03 (d, J = 8.4 Hz,
2H) - R (L& ¥ WTB : LC-MS (ESI) m/z: 366 [M+H]" ; '"H-NMR
(CDCl;, 400 MHz): § (ppm) 2.80 (brs, 1H), 3.87-3.90 (m, 1H), 3.99-4.02 ®
(m, 1H), 5.13 (s, 2H), 5.33-5.36 (m, 1H), 6.12 (d, J = 6.8 Hz, 1H), 6.61
(t, J = 72.8 Hz, 1H), 7.19 (d, J = 8.4 Hz, 2H), 7.32-7.35 (m, 5H), 8.03
(d, J = 8.4 Hz, 2H) »

FREYIWS - W9 - WIORWHHRAHEEM S HFEYAT
A8 - A IR AR MR ERH FHEYIWTIA - W8 - WORWIE Y
A6~ A7~ ABFLAITRE R -

h i %) W8. LC-MS (ESI) m/z: 350 [M-OH]"; 'H-NMR (CDCl,,

400 MHz): § (ppm) 2.54 (s, 1H), 3.31 (s, 1H), 3.77-3.85 (m, 3H), 5.00-
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5.03 (m, 3H), 5.46-5.48 (m, 1H), 6.48 (t, J = 73.6 Hz, 1H), 7.05-7.07 (m,
2H), 7.29-7.35 (m, 7H) o

TRIYWI s HRZKE-SFHCEHNEZERART —F 5 - LC-MS
(ESI) m/z: 468 [M+Na]" -

% W10. LC-MS (ESI) m/z: 421 [M+H]"; 'H-NMR (CDCl,,
400 MHz): & (ppm) 2.10-2.17 (m, 4H), 2.82-2.92 (m, 2H), 3.38-3.49 (m,
2H), 3.81 (brs, 2H), 4.18-4.20 (m, 1H), 4.91-5.07 (m, 3H), 5.98 (d, J =
8.8 Hz, 1H), 6.47 (t, J = 74.0 Hz, 1H), 7.03-7.05 (m, 2H), 7.19-7.21 (m,
2H), 7.31-7.33 (m, 5H) -

TRIMW EREE-FSELNEREBR T —F B - LC-MS
(ESI) m/z: 287 [M+H]" «

R X
CHO Br CHO Br OH
: ~OH OH OH : :OH
CF, CF, CF, CF;
X1 x2 X3 X3
o} OH O
Br oj 1850 oj : oj
CbzHN HN
0 o cbz 0
CF, CF, CF,
X5 X6 X7
OH OH N OH N" OH
A oj ; o) : 0
Y CbzHN j : j
CbzHN o o NHZ o
CF, CF, CFs
X8 X9 X

FEEEX1(5 g+ 31 mmol)22,2,2-=H Z 8 (50 mL)d Z 75k &
ANIN7NEE B A& =R (4.7 g 33.6 mmol) » 1 B T 10 #4 R FE 75 W IR
& - RAlZ1% > EER TAHS0% HyS0.(20 mL)IEHE&Y4 hBEFHZ
B (50 mLx3)ZEY - S ff 2 ZEBiH A HCIK ARG M 50 mL) ~ K (50
mL) & BE7K (50 mL)ZE#k - EMKIREEINERE  RELEYBERER
BiT(ZBR ZE/a B - 10% v/v)&(L - BEFEE¥X2 - LC-MS (ESI)
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m/z: 189 [M-H]* ; '"H-NMR (CDCl;, 400 MHz): ¢ (ppm) 7.12 (t, J = 8
Hz, 1H), 7.78 (d, J = 7.6 Hz, 1H), 7.84 (d, J = 7.6 Hz, 1H), 9.96 (s, 1H),
11.74 (s, 1H) «

TREIYX3 - X4RXSFEHR MBS E PRMC2 - C3IKC4aFR
MZREFERFEYX2 s XIRX4RE FREYCL » C2RCIKERK -

[ #7X3. LC-MS (ESI) m/z: 267 [M-H]" ; '"H-NMR (CDCl;, 400
MHz): § (ppm) 7.88-7.92 (m, 1H), 7.92 (s, 1H), 9.90 (s, 1H), 11.63 (s,
1H) -

th i %7 X4. LC-MS (ESI) m/z: 255 [M-H]" -

5 #) X5. LC-MS (ESI) m/z: #& ; '"H-NMR (CDCl,, 400 MHz): 6
(ppm) 4.30-4.34 (m, 4H), 7.18-7.19 (m, 1H), 7.24-7.25 (m, 1H) -

DY) X6 - XTR X8FE B IRAHEE S H PRIYAS - A6 K ATFRT
MZEFERFREYXS - X6 R XTHE6-17-2,3-Z X FH[b][1,4] =&
FIRCH » PHEYAS - AGRATRERK -

b i #7X6. LC-MS (ESI) m/z: 540 [M+H]"; '"H-NMR (CDCl;, 400
MHz): § (ppm) -0.12 (s, 3H),-0.10 (s, 3H), 0.74 (s, 9H), 3.86-3.89 (m,
1H), 3.95-3.97 (m, 1H), 4.34-4.36 (m, 2H), 5.13 (s, 4H), 5.31 (s, 1H),
5.88-5.90 (m, 1H), 7.34-7.38 (m, 5H), 7.67-7.68 (m, 1H), 7.79 (s, 1H) -

¥ X7. LC-MS (ESI) (m/z): 426 [M+H]" ; 'H-NMR (CDCls,
400 MHz): § (ppm) 2.61-2.63 (m, 1H), 3.89-3.91 (m, 1H), 3.99-4.01 (m,
1H), 4.33-4.45 (m, 4H), 5.14 (s, 2H), 5.30-5.32 (m, 1H), 6.09 (d, J = 6.8
Hz, 1H), 7.32-7.37 (m, 5H), 7.12 (s, 1H), 7.83 (s, 1H) o

b R4 X8. LC-MS (ESI) (m/z): 410 [M-OH]" ; "H-NMR (CDCls,
400 MHz): 6 (ppm) 2.32 (s, 1H), 3.20 (s, 1H), 3.80-3.85 (m, 3H), 4.29-
4.34 (m, 4H), 4.95-4.97 (m, 1H), 5.03-5.04 (m, 2H), 5.48 (d, J = 7.2 Hz,
1H), 7.07 (s, 1H), 7.16 (s, 1H), 7.30-7.36 (m, 5H) -
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[ E7X8(1.5 g > 3.5 mmol) A THF(50 mL)th Z B K H iR =2
(1.1 g 10.5 mmol) - B EEWAANZE-20C B £ 18 7K I1MsC1(0.44
g 3.9 mmol) - E-20C THRHEBESWLF/NEF HFUHIEIE2.1 g 30
mmol)/RMEREY P - E-60C THRHEFMBSESYI6 hH 5AZE2S
T - BREYWHIHK ZEE(00 mL)#R » F/K(50 mLx2)K &8 /K (50 mL)
R BEKFERMNEZE  RELRAVYESRELEBN(FRE/Z&F
f 0 S%ZE10% vV a{L » B E R EI®X9 - LC-MS (ESI) m/z: 481
[M+H]" ; "H-NMR (CDCl;, 400 MHz): & (ppm) 1.76-1.80 (m, 4H), 2.46-
2.81 (m, 6H), 3.99 (s, 1H), 4.28-4.35 (m, SH), 4.97-5.05 (m, 4H), 7.02
(s, 1H), 7.13 (s, 1H), 7.27-7.35 (m, SH) -

FRIMXFEERAMH Y PREYARRZ BFER P EYXIRE
RIMIA9Z & %  LC-MS (ESI) m/z: 347 [M+H]" ; 'H-NMR (CDCls, 400
MHz): 6 (ppm) 1.78-1.81 (m, 4H), 2.51-2.72 (m, 6H), 3.13-3.14 (m, 1H),
4.31-4.36 (m, 4H), 4.60-4.61 (m, 1H), 7.05 (s, 1H), 7.12 (s, 1H)

FRIYIY
cl
\(:E \©: /D TBS(?szN /D
OH 0 OH OH OMs OH
‘ . : cl B cl
CbzHN /D CbzHN o/D CbzHN o/D
Y3 Y4 vs
(2 o (D o
_— e cl _— ' A cl
CbzHN o/D moﬂ
Y6 Y

IEEUYIEHRAH Y PHYEL R 2 EFEAABETERS
RIBRIAK SR - LC-MS (ESI) m/z: #& - '"H-NMR (CDCl,, 400 MHz):

§ (ppm) 1.65-1.73 (m, 1H), 1.84-1.92 (m, 1H), 2.17-2.28 (m, 2H), 2.41-
2.49 (m, 2H), 4.60-4.65 (m, 1H), 6.64 (d, J = 8.8 Hz, 1H), 7.26 (dd, J, =
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8.8 Hz, J, = 2.4 Hz, 1H), 7.48 (d, J = 2.4 Hz, 1H) »

FREITIY2 ~ Y3~ Y4~ YSEY6FE £ A AE FE St £t ¥ PRI AS -
A6~ AT~ ASKAIFRl v B FERAFREYYL - Y2 Y3 - Y4R Y5
6-i2-2,3- "G AR [bI[L 4] K EECH - TRIYIAS - A6~ ATR A8
R

b R§#7Y2. LC-MS (ESI) m/z: 518 [M+H]" ; '"H-NMR (CDCl,, 400
MHz): § (ppm) 0.00 (s, 3H), 0.01 (s, 3H), 0.87 (s, 9H), 1.86-1.91 (m,
1H), 2.05-2.07 (m, 1H), 2.37-2.44 (m, 2H), 2.61-2.68 (m, 2H), 3.99-4.01
(m, 1H), 4.07-4.10 (m, 1H), 4.88-4.92 (m, 1H), 5.25 (s, 2H), 5.42-5.43
(m, 1H), 6.02-6.04 (m, 1H), 6.92-6.94 (m, 1H), 7.45-7.50 (m, 5H), 7.93-
7.96 (m, 1H), 8.13-8.14 (m, 1H) -

h R4 Y3. LC-MS (ESI) m/z: 404 [M+H]" ; '"H-NMR (DMSO-ds,
400 MHz): 6 (ppm) 1.66-1.68 (m, 1H), 1.81-1.84 (m, 1H), 2.08-2.13 (m,
2H), 3.62-6.64 (m, 1H), 3.72-3.73 (m, 1H), 4.88-4.93 (m, 2H), 5.02 (s,
2H), 5.09-5.11 (m, 1H), 7.09-7.12 (m, 1H), 7.30-7.35 (m, 5H), 7.62-7.63
(m, 1H), 7.93-7.95 (m, 1H), 8.01-8.02 (m, 1H) -

¥ Y4. LC-MS (ESI) m/z: 388 [M-OH]*: 'H-NMR (DMS-d,,
400 MHz): 6 (ppm) 1.62-1.66 (m, 1H), 1.77-1.80 (m, 1H), 1.99-2.08 (m,
2H), 2.40-2.50 (m, 2H), 3.27-3.32 (m, 1H), 3.46-3.51 (m, 1H), 3.61-3.64
(m, 1H), 4.68-4.74 (m, 2H), 4.86-4.99 (m, 2H), 5.36 (brs, 1H), 6.76-6.89
(m, 2H), 7.14-7.35 (m, 6H) o

hRIYYS HAKE AN EFEAR T —FE - LC-MS
(ESI) m/z: 466 [M-OH]" -

F R4 Y6. LC-MS (ESI) m/z: 459 [M+H]"; 'H-NMR (CDCl;, 400
MHz): 6 (ppmj 1.67-1.89 (m, 6H), 2.21-2.27 (m, 2H), 2.44-2.49 (m, 2H),
2.62-2.72 (m, SH), 4.00 (brs, 1H), 4.63-4.67 (m, 1H), 4.99-5.06 (m, 3H),
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6.71-6.73 (m, 1H), 7.08-7.10 (m, 1H), 7.26-7.37 (m, 6H) -
TRIVYRBRASHPEAYERR 2 EFFERA P EDY6RE G
EYMETRER  HRKLE—-SHGLNEFERANRT—F B - LC-MS
(ESI) m/z: 325 [M+H]" : '"H-NMR (CDCl;, 400 MHz): § (ppm) 0.62-0.79
(m, 1H), 1.67-1.71 (m, 4H), 1.86-1.89 (m, 1H), 2.22-2.30 (m, 2H), 2.46-
2.51 (m, 3H), 2.55-2368 (m, 5H), 3.11-3.12 (m, 1H), 4.58-4.58 (m, 1H),

4.65-4.69 (m, 2H), 6.75-6.77 (m, 1H), 7.12-7.14 (m, 1H), 7.34-7.37 (m,
3H) -

W2-TmERET B FE(Z1 150 g 10 mo) & (R)-1-% Z &
(Z2 » 150 g 15 mol)i B EE(500 mL)th 2 B & E T TR -
@ KEE S AK(500 mL)EE B Z 8 Z E (500 mLx3)ZE - Y
FI7K (500 mLx3)% » BB KMBMERERE - HEVEYESE
EXERBW(ZHZE/GHE » 10%E25% vv)d{  SF{ESYLs -
LC-MS (ESI) m/z: 248 [M+H]" ; '"H-NMR (CDCl;, 400 MHz): & (ppm)
1.53 (d, J = 6.4 Hz, 3H), 2.67-2.79 (m, 2H), 3.09-3.22 (m, 2H), 3.53-
3.57 (m, 1H), 3.72 (s, 3H), 5.50 (m, 1H), 7.28-7.37 (m, 5H) °
RAEEYZ3(30 g 12.1 mmol) ~ 4-FFEFKFERE(4 g 2.42 mmol)
R (26 g0 24.2 mmol)}A B % (150 mL) 2 B AW EF T i
2R - RIEREWEZEZB (500 mL)EE - A5 S 5(500 mLx3)
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K K(500 mLx3)#EH » KMKREBNEZIRARE  HEDEYWERE
EREEN(ZBZBE/ARE » 10%ZE33% viv)4i » BI{L&YZ4 -
LC-MS (ESI) m/z: 324 [M+H]"; 'H-NMR (CDCl;, 400 MHz): 6 (ppm)
1.44 (d, J = 6.4 Hz, 3H), 1.62-1.69 (m, 2H), 3.09-3.11 (m, 2H), 3.45-
3.47 (m, 1H), 5.07 (s, 2H), 5.41-5.43 (m, 1H), 7.14-7.28 (m, 10H) -

EOC T E{EEYZ4(36 g 11.1 mmol)FA I8 &,k F (500 mL) 2
A T R R R AN R e VO o UK O £ 2 47 (200 mL > 200 mmol) © FE[E] T
B EGY05 he REYWA P (50 mL) KK (50 mLYZ R B A B T
MEITWEEZATEESL FEEFRAENIERSY - FNZBEZ
B5 (500 mL) - HH#JE /K (500 mLx3)% M » KM KGR A
W HEVKYBSREREW(CRIE/AHE  1%ZE10% v/v)4d
& BEMEEWZS5 - LC-MS (ESI) m/z: 310 [M+H]" ; '"H-NMR (CDCl,,
400 MHz): 6 (ppm) 1.28 (d, J = 6.4 Hz, 3H), 1.95-2.02 (m, 2H), 2.37-
2.57 (m, 3H), 2.86-2.99 (m, 2H), 3.14-3.15 (m, 1H), 5.19 (s, 2H), 7.14-
7.28 (m, 10H) -

@1 E¥Z5(20 g - 64.7 mmol)jt B EF (400 mL) 2 & # & 7R A0
10%3E /b (0.4 g) - 71 atm Ho iR E T HE23C THHREEW2K - KES
% BREEVILEZRE S PHYZe HEBERNT—% o
BZ o LC-MS (ESI) m/z: 116 [M+H]*; '"H-NMR (CD;OD, 400 MHz): ¢
(ppm) 2.07-2.16 (m, 2H), 2.90-2.98 (m, 1H), 3.14-3.23 (m, 1H), 3.24-

3.28 (m, 2H), 3.39-3.44 (m, 1H) -

F1-E-4-8K 3 g 13 mmol) ~ PE¥Z6(1 g 8.7 mmol) »
Cul(190 mg > 1 mmol) % K,CO3(2.4 g 17.4 mmol)ADMSO(50 mL)H
ZREVEIOC TS he RIEAESGYWAKGO mL)EHE HAZK
ZEE(150 mLx3)ZHY - ZXEUH A 7K (100 mLx2)4% 0k » &% 4 7K % B $h 2
K R HEYBSREMLEEBN(ZEZE/BHE > 10%E33%
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viv)&i{t > BEMEAEYZ - LC-MS (ESI) m/z: 226 [M+H]" -

Bt
()

N° OH
! o
O N i ]
li>—{ —_— C,QN OH ———= Cli NH
HN oH (0]
fo) 0]
1A 1B 1C

N” OH N C
¥

O OH
(0] - 0
0]
1 1D

FA{E&#1A0.5 g 4.3 mmol)ADMF(20 mL)¥ Z &K o 7R 0 1-
® 8-4-H1%(1.0 g > 4.3 mmol) ~ Cul(100 mg > 0.5 mmol) B K,CO;3(1.2 g »
8.6 mmol) - FE100°C FHEN, FTHE#ESY8 h- REWANHCIUKE R
(40 mL)# % - A ZB8 ZB5(50 mLx2)ZEH » FAEEK(100 mLx2)% %
H#ZE%  HEVEOYBESIRBW(FE/Z&BK 0 10% v/v)41tL
BELEY1B - LC-MS (m/z): 224 [M-1] -
E{EE#1B(0.1 g 0.44 mmol)R Z & FH (10 mL)H ¥ 35K Tk
il & R #7 A(124 mg » 0.44 mmol) - EDCI(127 mg * 0.66 mmol) -
HOBt(89 mg - 0.66 mmol) - fE = A THEHESYWIEE » A/K(20 mL)
@ Ao EEHEQO mL)IEE > FIEAK(S0 mLx2)%H - B IS
BEBRAE - HEWEBEHIHAPLCA{E » BEEEWIC - (L&#1C
E—SHEARELUEEHHPLCETHEMERET > S WERBEL
EWMIRAEEID - HR{EE %1 : LC-MS (m/z): 486 [M+1]"; 'H-
NMR (DMSO-ds, 400 MHz) £ 25 ©  (ppm) 1.93 (m, 6H), 2.61
(m, 1H), 3.13 (m, 7H), 3.52 (m, 2H), 4.24 (m, 5H), 4.71 (s, 1H), 5.84 (s,
1H), 6.46 (d, J = 8.8 Hz, 2H), 6.83 (m, 3H), 7.20 (d, J = 8.8 Hz, 2H),
7.96 (d, J = 9.6 Hz, 1H), 9.38 (m, 1H) - $#R{L& 41D : LC-MS (m/z):
486 [M+1]" ; '"H-NMR (DMSO-ds, 400 MHz) ¥ 45 %% : 6 (ppm) 1.83
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(m, 6H), 3.19 (m, 8H), 3.52 (s, 2H), 4.20 (m, 5H), 4.71 (s, 1H), 5.84 (s,
1H), 6.46 (d, J = 8.8 Hz, 2H), 6.78 (m, 3H), 7.15 (d, J = 12 Hz, 2H),
7.92 (d, J = 9.6 Hz, 1H), 9.42 (m, 1H) ¢

NEH ALEVIA UEHKRAUTEFRE -

3 (R)-MEEB UE -3-HEZ (0.5 g > 4.3 mmol) /A DMSO(20 mL)H Z 7&K
hANNl-&-4-8 3K (1.0 g » 4.3 mmol) + Cul(100 mg * 0.5 mmol) &
K,CO3(1.2 g 8.6 mmol) » £100C FTEN, T HE S WS/ NIF o BS
PR NH CUKB K (40 mL)H%E - F Z B £ B5(50 mLx2)ZEHY » FEEK
(100 mLx2)72E0% » BRBZUBREE - HEYKERXEN(EWE
£ HEE/ZEEE > 10% vvE RIBEERDAL - BEI(R)-1-(4-8FE)
0% UE-3-F i o LC-MS (m/z): 224 [M-1]" -

A (R)-1-(4-RAF )L IEVE-3-F B (0.1 g - 0.44 mmot — & It
(10 mL)  Z & & EF N0 R ¥ A(124 mg 0 0.44 mmol) -
EDCI.HCI(127 mg : 0.66 mmol) HOBt(89 mg » 0.66 mmol) - 7£ % &
TRERESTRE > A/KQO mLZFER > A& H (20 mLx2)ZH -
FAEEZK (50 mLx2)7EHk » HRB R E - HEYEKHMELHPLCH L »
EBE{L&M1 - LC-MS (m/z); 486 [M+1]" ; '"H-NMR (DMSO-d,, 400
MHz) ¥ E 4% &% : 5 (ppm) 1.87-1.99 (m, 6H), 2.60 (m, 1H), 3.13 (m,
7H), 3.52 (m, 2H), 4.19 (m, 5H), 4.71 (s, 1H), 5.85 (s, 1H), 6.46 (d, J =
8.8 Hz, 2H), 6.78 (s, 2H), 6.88 (s, 1H), 7.20 (d, J = 12 Hz, 2H), 7.98 (d,
J =12 Hz, 1H), 9.31 (m, 1H) - |
B2
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<N> oH N" oH
T oj y oj
: —_— N, Q —_—
F ]
c 2A

() ()

N” 0 N" o

—Qa,ﬂ;o W Shase

IEE&E2R2BFEHF A HLEMIFR 2 EFERAFEAYCRE
TRIVIARE K
{E&%)2. LC-MS (m/z): 504 [M+1]"; '"H-NMR (CDCl,, 400 MHz)
FEEHHE 6 (ppm) 1.75 (s, 4H), 2.12-2.20 (m, 2H), 2.57-2.71 (m,
@ 41H), 2.80-2.98 (m, 3H), 3.18-3.43 (m, 4H), 4.11-4.16 (m, 1H), 4.23-4.27
(m, 4H), 4.92 (s, 1H), 6.15 (d, J = 8 Hz, 1H), 6.46 (d, J = 8 Hz, 2H),
6.62-6.70 (m, 2H), 7.16 (d, J = 12 Hz, 2H) - $HEHHPLCHE & » A E :
MeOH (0.5% DEA) » & AD-H 250x4.6 mm 5 um > Rt : 5.0243 4% -
{E& ¥ 2B. LC-MS (m/z): 504 [M+1]': '"H-NMR (CDCl;, 400
MHz) ¥ EX & : 6 (ppm) 1.78 (s, 4H), 2.04-2.18 (m, 2H), 2.61-
2.68(m, 4H), 2.82-2.99 (m, 3H), 3.19-3.25 (m, 1H), 3.32-3.42 (m, 3H),
4.13-4.18 (m, 1H), 4.25-4.28 (m, 4H), 4.90 (s, 1H), 6.16 (d, J = 8 Hz,
P 1H), 6.45 (d, J = 8 Hz, 2H), 6.65(t, J = 16 Hz, 2H), 7.15 (d, J = 8 Hz,
2H) : ¥ Z M HPLC&# » & Bl : MeOH (0.5% DEA) - % #f AD-H
250x4.6 mm S um » Rt : 8.3853 %% -

B H13
Q OH
NH; ZIA u—@' NO\(')(NH 7 OA -
Q OH Q OH
cn@’ ”OWKN{\Q\OA * cu«@’"@ L O/A

C185766A.docx -133 -

[Xp ]



1655185

EEMIRIBEHKASHHEEMIFAZ EFERTHYERE
PRIMIARE R -

{E& ¥ 3. LC-MS (m/z): 518.0 [M+1]*; 'H-NMR (MeOD, 400
MHz) ¥ EH #l& : 6 (ppm) 0.62-0.77 (m, 4H), 1.85 (s, 4H), 2.03-2.20
(m, 3H), 2.67-2.83 (m, 7H), 2.98-3.25 (m, 3H), 3.75-3.76 (m, 1H), 4.30
(m, 1H), 4.59 (s, 2H), 6.47 (d, J = 6.8 Hz, 2H), 7.10-7.13 (m, 2H), 7.20-
7.43 (m, 2H), 7.44 (s, 1H) - ¥ ZE ¥ HPLCIE - 5% : MeOH (0.1%
DEA) > & 4F : AD-H 250x4.6 mm 5 pm > Rt © 3.5143 4% -

{E&#3B. LC-MS (m/z): 518.0 [M+1]*; '"H-NMR (MeOD, 400
MHz) ¥ E4 & : 6 (ppm) 0.65-0.80 (m, 2H), 1.85 (s, 4H), 1.86-1.98
(m, 1H), 2.13-2.20 (m, 1H), 2.57-2.75 (m, 5H), 3.09-3.37 (m, 5H), 3.83-
3.86 (m, 1H), 4.26 (m, 1H), 6.49 (d, J = 2.4 Hz, 2H), 7.10-7.12 (m, 2H),
7.23-7.32 (m, 2H), 7.41 (s, 1H) - ¥ Z 4 HPLC{& 4 » A%l : MeOH
(0.1% DEA) » &% : AD-H 250x4.6 mm 5 um » Rt : 5.9453 4% o
o4

T L

LEYIBRAFEHEAEEM S S EEWIBRIFTA ZEFEH
IEEDIARABREBEEWIARIBRERK -

& #4B. LC-MS (m/z): 238 [M-1]"

{£&#H4. LC-MS (m/z): 500 [M+H]" ; '"H-NMR 5(DMSO-ds, 400
MHz) ¥ E45 & : 6 (ppm) 1.20 (m, 1H), 1.47 (m, 1H), 1.64 (m, 2H),
1.85 (m, 4H), 2.45 (m, 1H), 2.61 (m, 2H), 3.10 (m, 4H), 3.39 (m, 4H),
4.17 (m, 5H), 4.66 (s, 1H), 6.82 (m, 5H), 7.21 (d, J = 8.8 Hz, 2H), 7.78
(d, J = 9.6 Hz, 1H), 9.35 (s, 1H) »
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H s

0
O/ (j)\OH
O - .
HCI

1A 5A

N” CH N° OH N° OH

¥ 0 1 o ¥ 0
LT e oL T ¢ O LT
663*«» ; rae S e the
© 0 5 ° 5E

FOCTETHRE 3.7 mL > 52.1 mmo)ZEFERMEILESY
1A(5 g 43.4 mmol)/AMeOH(80 mL)F 2 F KT - HE R THBHELE
@inewish EEEPRERERSY > S5 L SW5A - LC-MS
(m/z): 130 [M+1]"; '"H-NMR (CDCl,, 400 MHz)F E& & - 6 (ppm)
2.14 (m, 1H), 2.27 (m, 1H), 3.25 (m, 3H), 3.45 (m, 2H), 3.65 (s, 3H) ¢
L& YSA0.7 g 4.2 mmol) & 1,6- = & HIR[2.5]1F £ (0.97 ¢
8.48 mmol)® Z BE (30 mL) Z AR PRI = Z KZ (0.856 g » 8.48
mmol) « F3I0C THEN, THHEKIERGYRER - REREREY B
BHMEWBREN(ZEZE/GHE - 1%E5% v/v)§i > §F{tE
#15B - LC-MS (m/z): 244 [M+1]*; '"H-NMR (CDCls;, 400 MHz) ¥ B 4%
@ " : 6 (ppm) 1.40 (d, 2H), 1.53 (m, 2H), 2.02 (m, 2H), 2.43 (dd, 2H),
2.71 (m, 2H), 2.92 (m, 3H), 3.62 (s, 3H), 3.72 (m, 4H) -
®1 NG EAL#E (S mL > 5 mmol)Z R ZF AR E(LESYS5B0.6 g -
2.47 mmol))RMeOH(10 mL)F 2B+ - EER THEREREY?2
he KIEREYIM3 N HCI(1.7 mL)ERE A pHET - W EZE R
B EMEAS5C « LC-MS (m/z): 230 [M+1]" - |
ILEMSKSEEHK At EEWIFR ZEFER/IEEHSCR
E{LEWIBEXER -
{E&%5. LC-MS (m/z): 490 [M+1]"; '"H-NMR (MeOD, 400 MHz)
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FESHIE 6 (ppm) 1.36 (m, 2H), 1.55 (m, 3H), 1.70 (m, 4H), 1.90
(m, 1H), 2.40 (m, 3H), 2.49 (m, 6H), 2.71 (m, 4H), 3.65 (m, 4H), 4.07
(m, 1H), 4.10 (s, 4H), 4.70 (d, J = 2.8 Hz, 1H), 6.68 (m, 2H), 6.75 (s,
1H) o ¥t % ¥ HPLC{&# » A %] : EtOH (0.5% DEA) - &4 : 0Z-H
250x4.6 mm 5 um > Rt : 6.3943¢& o

{E& ¥ SE. LC-MS (m/z): 490 [M+1]"; '"H-NMR (MeOD, 400
MHz) ¥ EH# & : 6 (ppm) 1.38 (m, 2H), 1.53 (m, 3H), 1.70 (m, 4H),
1.90 (m, 1H), 2.40 (m, 2H), 2.53 (m, 7H), 2.74 (m, 4H), 3.62 (m, 4H),
4.07 (m, 1H), 4.10 (s, 4H), 4.70 (d, J = 2.8 Hz, 1H), 6.68 (m, 2H), 6.75
(s, 1H) - ¥ 2 M HPLCH&{ > A% : EtOH (0.5% DEA) - %&#F : 0Z-H
250x4.6 mm 5 um » Rt : 10.0757§% -
HHl6

OH
| o~
O wQ,  — S
FiC COOH FaC
6A 1A 68

®

N” OH

OO R

EEeeBR6EHRAHBELEMIBRIFTM 2 EFFERALELEY
6A -~ 6BR FHEIMEREI-E-4- K - (LEWIBRFHEYWAKERK -

{L&#76B. LC-MS (ESI) m/z: 258 [M-H]" -

& #6. LC-MS (m/z): 552.2 [M+1]" - 'H-NMR (CDCl;, 400
MHz) ¥ 45 #1& : 6 (ppm) 0.73-0.74 (m, 4H), 1.79 (s, 1H), 2.02-(m,
4H), 2.83-2.91 (m, 5H), 3.01-3.20 (m, 4H), 3.31 (s, 1H), 3.66-3.77 (m,
4H), 4.43 (s, 1H), 4.85 (s, 1H), 6.39-6.41 (d, J = 8.8 Hz, 2H), 7.07-7.09
(m, 1H), 7.14-7.16 (m, 1H), 7.31-7.38 (d, J = 8.4 Hz, 3H), 7.46-7.50 (m,
1H), 11.15 (s, 1H)

B'Hl7
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(>

N° OH

! )
O mo—@—r«@ O NH )

N’ “COOH ——— T ———= FC0 ©
H HOOC N
78 7

7A

CEEYTBEERAHBILEYWIBFAZEFFERI-GW-(ZEF
E)EE)ULIEIE-3-FREEEEMIAREL-E&-4-MEREEWIAKS
A% o LC-MS (m/z): 274 [M-1]"; '"H-NMR (DMSO-ds, 400 MHz) ¥ Z 4%
M : 5 (ppm) 1.978-2.088 (m, 3H), 2.255-2.285 (m, 1H), 3.401-3.438
(m, 2H), 4.156-4.182 (m, 1H), 6.491-6.515 (d, J = 9.6 Hz, 2H), 7.140-
7.161 (d, J = 8.4 Hz, 2H) -

# 1t & % 7B(50 mg » 0.18 mmol) - & [ ¥ A(50 mg > 0.18
mmol) + HATU(103 mg > 0.27 mmol) ;¥ DIPEA(46 mg > 0.36 mmol)j}
THF(S m)F Z B SHHE25C T 16 h - BERAR % - B EH
# BUHPLCA AL » BF{E&Y7 - LC-MS (m/z): 536 [M+1]"; 'H-NMR
(MeOD, 400 MHz)¥ EH & : 6 (ppm) 1.863-2.246 (m, 8H), 3.164-
3.325 (m, 4H), 3.404-3.438 (m, 1H), 3.564-3.739 (m, 4H), 4.076-4.099
(m, 1H), 4.234 (s, 4H), 4.458-4.486 (m, 1H), 4.795-4.801 (m, 1H),
6.530-6.552 (m, 2H), 6.897-6.718 (m, 2H), 6.844-6.848 (m, 1H), 7.091-
®, .. (d, J=9.2 Hz, 2H) -

B A8

COCH
Y (s
N Y
C
8B

Q=R — 0o

8A

Q OH . Q oH
EE— ci@' N%m:j * cn@' Nam:]

ILE&Y8BEHRAH HEAWIBFRIL 2 2 FE A LS YSARE
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1-5-4- B KK &K o LC-MS (m/z): 258 [M-1]*; '"H-NMR (DMSO-dq,
400 MHz) ¥ E& & : § (ppm) 2.126-2.234 (m, 2H), 3.183-3.309 (m,
3H), 3.407-3.479 (m, 2H), 6.525-6.554 (dd, J, = 8.8 Hz, J, = 2.8 Hz,
1H), 6.712-6.719 (d, J = 2.8 Hz, 1H), 7.333-7.355 (d, J = 8.8 Hz, 1H),
12.518 (s, 1H) o

{EEYI8 K 8DFEHRH S L EMIF Z B AL &¥8BR
ZLEMTIBRERK -

{E& 8. LC-MS (m/z): 520 [M+1]"; '"H-NMR (MeOD, 400 MHz)
FEE UL 6 (ppm) 1.769-1.818 (m, 1H), 2.010-2.229 (m, 5H), 3.151-
3.279 (m, 5H), 3.349-3.412 (m, 2H), 3.473-3.600 (m, 2H), 3.658-3.696
(m, 1H), 3.789-3.830 (m, 1H), 4.249 (s, 4 H), 4.477-4.518 (m, 1H),
4.847-4.858 (m, 1H), 6.459-6.488 (m, 1H), 6.635-6.642 (m, 1H), 6.816-
6.968 (m, 3H), 7.244-7.266 (d, J = 8.8 Hz, 1H) -

1 & ¥8D. LC-MS (m/z): 520 [M+1]": 'H-NMR (MeOD, 400
MHz) ¥ B4 #1& © 6 (ppm) 2.046-2.282 (m, 5H), 2.718-2.760 (m, 1H),
3.166-3.336 (m, 4H), 3.353.3.528 (m, 4H), 3607-3.706 (m, 1H), 3.814-
3.823 (m, 1H), 4.207-4.316 (m, 4 H), 4.489-4.529 (m, 1H), 4.863-4.874
(m, 1H), 6.467-6.497 (m, 1H), 6.652-6.659 (m, 1H), 6.8832-6.973 (m,
3H), 7.281-7.303 (d, J = 8.8 Hz, 1H) »

HH9
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HN
HCI 0
/ o\
9B

5A

O/ ND\(O
o)
OH
9C

o o
OO T — DAL T
- 9

N OH

0

fogenace
15 & %5A(650 mg > 3.93 mmol) fx — &.-2H-UKIE -4(3H)-H7 (471
mg > 4.71 mmo)RZEF (30 mL)PZ AR PARM=ZZBEEWE
{E#R(1.24 g > 5.09 mmol) - FE30C TR ERESY3 h- BEKIER
&Y HRWRERE  EBSRYMEVYRBERERM(FE/ZE&FR » 1%E
5% viv)@i{t > BEIEESIB - LC-MS (m/z): 214 [M+1]"; 'H-NMR
(CDCl;, 400 MHz) X E 45 #1& : 6 (ppm) 1.94-2.03 (m, 4H), 2.22-2.25

(m, 1H), 2.43-2.48 (m, 1H), 3.02-3.04 (m, 1H), 3.17-3.20 (m, 1H), 3.26-
3.85 (m, 3H), 3.48-3.51 (m, 1H), 3.68 (s, 3H), 3.99-4.02 (m, 2H) -

L& ICH LR ¢t YL & WSCRt > B E RIS WIBRE

® {EESBRE R - LC-MS (m/z): 200 [M+1]" -

LEVMIRIEREEHRAHHEWIFMMZERFEREEWICK
BELE&YWIBRER -

{E& 9. LC-MS (m/z): 459 [M+1]"; '"H-NMR (MeOD, 400 MHz)
FEBHUE : 6 (ppm) 1.45-1.51 (m, 2H), 1.71-1.83 (m, 8H), 2.17-2.19
(m, 2H), 2.42-2.61 (m, 6H), 2.65-2.69 (m, 2H), 2.76-2.79 (m, 2H), 3.34-
3.35 (m, 2H), 3.84-3.89 (m, 2H), 4.08 (s, 4H), 4.08 (m, 1H), 4.70 (d, J =
2.8 Hz, 1H), 6.67 (m, 2H), 6.76 (s, 1H) - HPLCH#7 : IEC£(0.1%
DEA):EtOH (0.1% DEA) » &+ : AS-H 250x4.6 mm 5 pm » Rt : 9.072
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Vil

(& #9E. LC-MS (m/z): 459 [M+1]" ; '"H-NMR (MeOD, 400
MHz) ¥ B4 &1 © 6 (ppm) 1.47-1.54 (m, 2H), 1.73-1.85 (m, 8H), 2.00-
2.04 (m, 1H), 2.29-2.34 (m, 1H), 2.52-2.69 (m, 7H), 2.73-2.79 (m, 2H),
2.87-2.90 (m, 2H), 3.34-3.44 (m, 2H), 3.92-3.95 (m, 2H), 4.20 (s, 4H),
4.20 (m, 1H), 4.78 (d, J = 2.8 Hz, 1H), 6.78 (m, 2H), 6.85 (s, 1H) -
HPLCAY#f : 3£35 B IE T 15 (0.1% DEA): EtOH (0.1% DEA) » & fk :
AS-H 250%4.6 mm 5 um » Rt : 12.70647 % -

/10 .
COOH )
'Ooc& - Q - Fsco@' Na\(mo/ﬁ
10A FCO 18 ° 1

LEYIBFEHRK AT B EEWIBAE B FFEHILEWI0AR
B1-8,-4- B3RS o LC-MS (m/z): 274 [M-1]"; 'H-NMR (DMSO-
de, 400 MHz) ¥ B4 && : 6 (ppm) 2.15-2.25 (m, 2H), 3.21-3.48 (m,
5H), 6.57-6.59 (d, J = 8.8 Hz, 2H), 7.15-7.17 (d, J = 8.8 Hz, 2H), 12.52
(s, 1H) -

{EEMIGFERRBEHBEEEMTIFR 2 EFEREEYI0BE T
FMERBLEWIBR P REIWARER - LC-MS (m/z): 568 [M+1]";
'"H-NMR (MeOD, 400 MHz)F ZEH#I& : § (ppm) 0.64-0.82 (m, 4H),
2.04-2.24 (m, 6H), 2.53-2.57 (m, 1H), 3.13-3.30 (m, 6H), 3.49-3.60 (m,
5H), 4.56-4.58 (m, 1H), 4.94-4.95 (m, 1H), 6.49-6.51 (m, 2H), 7.07-7.09
(d, J = 8.4 Hz, 2H), 7.30-7.32 (m, 2H), 7.54-7.55 (m, 1H)

EHi11
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N HCI N” oH
Q 0
N —_— N _ - O—N £ j
\ / OH °©
5A 1A 118 1

IEEMNAREFRASHEEMIBFri 2 EFFERABREREZ
& -2H-IR F -4(3H)-FA K & % - LC-MS (m/z): 198 [M+1]*; 'H-NMR
(CDCl;, 400 MHz) F #5314 : 6 (ppm) 1.41-1.84 (m, 8H), 2.06-2.11
(m, 2H), 2.43-2.49 (m, 2H), 2.56-2.60 (m, 1H), 2.74-2.79 (m, 1H), 2.97-
3.07 (m, 2H), 3.68 (s, 3H) -
IEEWNBEBER A BEEYSCREZEFEFERLSW11AR
® ZL&YSBEK AR » LC-MS (m/z): 184 [M+1]"; '"H-NMR (DMSO-ds,
400 MHz) ¥ B4 84 © 6 (ppm) 1.48-1.51 (m, 4H), 1.62-1.63 (m, 2H),
1.77-1.79 (m, 2H), 1.92-1.98 (m, 2H), 2.63-2.91 (m, 6H) »
#EE&%11B(110 mg » 0.6 mmol)ASOCI,(1 mL)H 2 FKFE30C
THHI8h - REEESY » HRMNMDCM(S ml) > BERARIMTEA67
mg > 0.6 mmol) ZEt;N(0.3 mL > 1.8 mmol) - $§EF30°C T#B#18 h-
REBBR BEBRRYWEHMEINHPLCH L BE{EE&%11 - LC-MS
(m/z): 444 [M+1]" - '"H-NMR (CDCl;, 400 MHz) ¥ B & : 6 (ppm)
@ 1.58-2.06 (m, 14H), 2.90-3.87 (m, 12H), 4.19-4.22 (m, 4H), 4.45-4.50
(m, 1H), 4.75-4.86 (m, 1H), 6.81 (s, 2H), 6.88-6.92 (m, 1H), 11.46 (s,
1H), 11.65 (s, 1H) -
HHl12
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COCH

Q 9H

12¢

N

Cl O QH cl Q 9“
(o]
12 12D

{EEV12BEHKAM B LEWIBRIRZEFFEREEWI12AK
B1-E-4- XK AR - LC-MS m/z: 258 [M-1]" ; 'H-NMR (DMSO-d,
400 MHz) ¥ E4¥ #l& * 6 (ppm) 2.22-2.28 (m, 2H), 3.15-3.22 (m, 1H),
3.34-3.43 (m, 2H), 3.54-3.66 (m, 2H), 6.96-6.99 (m, 1H), 7.18-7.20 (m,
1H), 7.32-7.33 (m, 1H) °

fEEmI2R 1I2DEHR At HEEWTIRt 2 EFER{EEY12B
REEEWIBRERK -

{E&%12. LC-MS (m/z): 520 [M+1]" ; '"H-NMR (MeOD, 400 MHz)
FEEHE 5 (ppm) 1.67-1.78 (m, 1H), 2.00-2.05 (m, 2H), 2.16-2.18
(m, 3H), 3.08-3.16 (m, 4H), 3.20-3.25 (m, 1H), 3.34-3.36 (m, 4H), 3.54
(m, 1H), 3.65 (m, 1H), 4.22 (s, 4H), 4.45-4.50 (m, 1H), 4.84 (m, 1H),
6.77-6.70 (m, 1H), 6.85-6.87 (m, 1H), 6.94 (m, 2H), 7.17-7.20 (m, 1H),
7.33 (m, 1H) - HPLCS#f : 5% : MeOH (0.1% DEA) > & #F : AS-H
(4.6x250mm, 5 um) » R.t. ¢ 9.4547§F -

{E& ¥ 12D. LC-MS (m/z): 520 [M+1]"; '"H-NMR (MeOD, 400
MHz) E EHR & : § (ppm) 1.92-1.96 (m, 4H), 1.99-2.07 (m, 2H), 2.75-
2.79 (m, 1H), 2.94-2.96 (m, 1H), 2.98-3.13 (m, 3H), 3.27-3.47 (m, 4H),
3.58-3.59 (m, 1H), 3.70 (m, 1H), 4.01 (s, 4H), 4.36-4.39 (m, 1H), 4.72
(m, 1H), 6.63 (m, 1H), 6.75 (m, 1H), 6.80-6.82 (m 2H), 7.09 (m, 1H),
7.23 (m, 1H) - HPLC434f : (5% : MeOH (0.1% DEA) > & #: : AS-H
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(4.6x250 mm 5 um > R.t. : 4.9543%% -

EH13
/@Cl O
(j h N O
O cl N o Y SN
V\Q A OQ*% Om/&

o—<

o 13A 138

(>

N OH

' N om
- c"O’NO\KmOA ::H@' NO"'moA
0 0

13 13C

ZO0C TEFHEPO(175 mg > 0.63 mmol) ¥ DMF(S ml)H Z 35 1§ &
@ 5 /IHATU(478 mg + 1.26 mmol) « DIPEA(162 mg » 1.26 mmol)& {E2
#)1B(283 mg > 1.26 mmol) » HEFZEFE K ERE WA EZE =8 B30
CT#EIO h- BEEYEHEHERHPLCA L » BF{L&Y13A - LC-MS
(m/z): 692 [M+1]" -
FAEE#13A(150 mg > 0.22 mmol)A THF(5 ml)H Z & & iR
LiOH(1 ME# » 0.44 mL » 0.44 mmol) - K FERESWIEI0C THEEIE
W BERAl NERRESR - REYWAKE mL)WEEHZ#Z 820
mLx3)ZEH % EHZEBBEE KRB R BRBASR > B
.*ﬁ@%iﬁ:é%lw  HE B Y E KN MEL HPLC(R B &
MeOH(0.1%DEA) » Z#EIC 4.6x250 mm > 5 pm)5y 8 > B2 F{ES %13
FAEE¥13C - L& 13 1 LC-MS (m/z):485 [M+1]* ; 'H-NMR
(CDCls, 400 MHz) ¥ i # 4% : § (ppm) 0.76-0.81 (m, 4H), 1.73-1.76
(m, 4H), 2.11-2.21 (m, 3H), 2.59-2.67 (m, 4H), 2.80 (dd, J= 12.8, 4.8
Hz, 1H), 2.91-2.96 (m, 2H), 3.19-3.25 (m, 1H), 2.27-3.29 (m, 2H), 3.35-
3.38 (m, 1H), 4.16-4.18 (m, 1H), 5.04 (d, J = 2.8 Hz, 1H), 6.28 (d, J =
8.0 Hz, 1H), 6.45-6.47 (m, 2H), 6.75 (d, J = 8.4 Hz, 1H), 7.15-7.17 (m,
2H), 7.53 (dd, J= 8.8, 2.4 Hz, 1H), 8.20 (d, J = 2.4 Hz, 1H) - ¥ &4
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HPLC{& @ 5% : MeOH (0.1% DEA) » & #IC 4.6x250 mm, 5 um) -
Rt: 5.5257 %88 - HME&#13C : LC-MS (m/z):485 [M+1]"; 'H-NMR
(CDCl;, 400 MHz) ¥ B4 #& : 6 (ppm) 0.73-0.81 (m, 4H), 1.81-1.82
(m, 4H), 2.04-2.16 (m, 3H), 2.70-2.77 (m, 4H), 2.94-2.99 (m, 3H), 3.20-
3.23 (m, 1H), 3.33-3.38 (m, 3H), 4.11-4.14 (m, 1H), 4.21-4.24 (m, 1H),
5.03 (d, J = 3.2 Hz, 1H), 6.42-6.45 (m, 3H), 6.74 (d, J = 8.4 Hz, 1H),
7.14-7.16 (m, 2H), 7.54 (dd, J= 8.4, 2.4 Hz, 1H), 8.18 (d, J = 2.4 Hz,
H) - ¥ 2 M HPLC{E# : 5%l : MeOH (0.1% DEA) » & IC 4.6x250
mm, 5 um) > Rt: 6.445788 -

B 14

OH

O, Oy — O

OH OH

ﬁa,r”ﬁj ~~@ ﬁ@o

{E&¥14B - 14&14D%£EEH<FH7FEFﬁi{ﬂﬁ%ﬂhA‘%lB&lﬁﬁ L7 18
Fﬂi%{té%MAELMBﬁE%1-%-4-Eﬂ$&1té¢%w5{<éﬂz °

{E&#14B. LC-MS (m/z): 260 [M+1]"; 'H-NMR (DMSO-ds, 400
MHz) ¥ ZH 1% : 2.17 (br s, 2H), 3.29-3.38 (m, 5H), 6.76 (s, 1H),
7.03 (d, J = 8.0 Hz, 1H), 7.21 (t, J = 7.6 Hz, 1H), 7.73 (d, J = 9.2 Hz,
1H), 7.60-7.69 (m, 2H) -

{E&¥14. LC-MS (m/z): 520 [M+1]*; '"H-NMR (MeOD, 400 MHz)
FEEMHIE  1.29 (br s, 4H), 1.99-2.07 (m, 1H), 2.18-2.26 (m, 1H),
2.56-2.73 (m, 6H), 3.12-3.16 (m, 1H), 3.34-4.49 (m, 4H), 4.20 (s, 4H),
4.23-4.28 (m, 1H), 4.78 (s, 1H), 6.76-6.82 (m, 3H), 6.88 (s, 1H), 7.00-
7.04 (m, 1H), 7.09-7.14 (m, 1H), 7.31 (d, J = 6.0 Hz, 1H), 7.60-7.64 (m,
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2H) - $ZE M HPLCIE# : /A EIMeOH (0.5% DEA) » & AS-H 250x4.6
mm 5 pm > Rt : 4.4653 ¢ -

{£& ¥14D. LC-MS (m/z): 520 [M+1]*; 'H-NMR (MeOD, 400
MHz) ¥ B & : 1.81 (br s, 4H), 1.12-2.24 (m, 2H),2.60-3.00 (m,
6H), 3.01-3.05 (m, 1H), 3.11-3.15 (m, 1H), 3.34-3.53 (m, 3H), 4.14-4.27
(m, 5H), 4.80 (s, 1H), 6.76-6.81 (m, 3H), 6.89 (s, 1H), 7.00-7.03 (m,
1H), 7.10-7.16 (m, 1H), 7.30 (d, J = 10.0 Hz, 1H), 7.61-7.66 (2H) - ¥f &
M HPLCH& 4 © A BEIMeOH (0.5% DEA) » & AS-H 250%x4.6 mm 5
um > Rt: 6.11457¢%F -

BHI15
0 gjio/ ()/EOH—.

N
HCI /
158

Q mej — Q@ﬁﬁj} ~ Q@.ﬁ@[ﬁj

LEMISAEERAHELEYIBFic EFER4-EFFER

g -4H- Ik 5 -4-F K & ¢ - LC-MS (m/z): 254 [M+1]"; '"H-NMR
® (CDCls, 400 MHz) ¥ B4 #1& : 6 (ppm) 1.94-2.03 (m, 4H), 2.22-2.25

(m, 1H), 2.43-2.48 (m, 1H), 3.02-3.04 (m, 1H), 3.17-3.20 (m, 1H), 3.26-
3.85 (m, 3H), 3.48-3.51 (m, 1H), 3.68 (s, 3H), 3.99-4.02 (m, 2H) -

e ISBREERAS HLEMSCRk 2B FERILEWISAR
ZIEEBYSBE A K - LC-MS (m/z): 240 [M+1]" -

LEWISKkISDERRAH M LEMIFR 2 EFFEHREEY15B
KRELEWTBRE K -

{E&#15. LC-MS (m/z): 499 [M+1]" ; '"H-NMR (MeOD, 400 MHz)
FERHE 5 (ppm) 1.60-1.71 (m, 2H), 1.85-1.95 (m, 8H), 2.35-2.52
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(m, 8H), 2.62-2.76 (m, 3H), 3.46-3.51 (m, 2H), 4.04-4.08 (m, 5H), 4.71
(d, J = 2.8 Hz, 1H), 6.61-6.66 (m, 2H), 6.74 (s, 1H), 7.21-7.26 (m,
4H) - ¥ EHPLCIE 4 © B8 © IEC£2(0.1% DEA):EtOH (0.1% DEA)
85:15 > & HE  AS-H 250x4.6 mm 5 pm » Rt © 7.523434% o
 {E&#15D. LC-MS (m/z): 499 [M+1]"; 'H-NMR (MeOD, 400
MHz) ¥ B #& : § (ppm) 1.60-1.73 (m, 2H), 1.91-1.99 (m, 8H), 2.40-
2.59 (m, 9H), 2.65-2.76 (m, 2H), 3.41-3.61 (m, 2H), 4.074-4.08 (m, 5H),
4.70 (d, J = 2.8 Hz, 1H), 6.63-6.69 (m, 2H), 6.75 (s, 1H), 7.19-7.26 (m,
4H) - BHEMHPLCIEHE : B : IEC$E(0.1% DEA):EtOH (0.1% DEA)
85:15» & © AS-H 250x4.6 mm 5 pm » R.t. : 11.74753 8% -

EHl16

Cl

HO>-—<>NH ————»_O>—<>NH —»_OMN _

16A 16B 16C

()

N OH
A o
o I (O L)
cl o
(o} Cl O
16D 16

{EE#I16BFREH R A BLESWSAFT R 2 B E A LS 16AR
AL EMIAK SR  LC-MS (m/z): 115 [M+1]" ; 'TH-NMR (CDCl,, 400
MHz) T EH & & : § (ppm) 3.79 (s, 3H), 3.78-3.82 (m, 1H), 4.27-4.34
(m, 4H) -

IEEPI6CHEERA S ML EYIBFM I B FEMA4-EFEF R R
L E16BRE M a -4H-IR I -4- B R LS ¥)SAKERK - LC-MS (m/z):
240 [M+1]*; '"H-NMR (CDCl;, 400 MHz) ¥ £ #l& : 6 (ppm) 3.30-
3.34 (m, 3H), 3.61-3.58 (m, 4H), 3.63 (s, 3H), 7.14-7.23 (m, 4H) -

L& 16DFEHE At WL EYSCHRt 2 B FERILE%16CH
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"B LS YSBE AR - LC-MS (m/z): 226 [M+1]" -
LEMIHEERAHHEEMTR ZEFERLEMIDRE
L& TBR AR - LC-MS (m/z): 486 [M+1]"; 'H-NMR (MeOD, 400
MHz) T E5# & : 6 (ppm) 1.80-1.81 (m, 4H), 2.52-2.57 (m, 1H), 2.63-
2.70 (m, 4H), 2.87-2.90 (m, 2H), 3.11-3.18 (m, 2H), 3.34-3.35 (m, 2H),

3.48-3.52 (m, 2H), 4.00-4.16 (m, SH), 4.73 (d, J = 2.8 Hz, 1H), 6.73-
6.74 (m, 2H), 6.80 (s, 1H), 7.24-7.32 (m, 4H) o

BH17
o (P o
N A o
[:\>—Br _ E:)*N%OH - @?_Naﬁfmoj
17A 178 1O7C

®

N N

or W
" : : o \ N K:/'\C[O
. @—Q\fﬁ) 0 e T
17 170

EEMTBEHRAS HILEaWIBFRi 2 BFERLEEWITAR
B1-8-4-BERERK - LC-MS (m/z): 197 [M-1]*; 'H-NMR (DMSO-
ds, 400 MHz) ¥ EH & : 6 (ppm) 2.20 (m, 2H), 3.23 (m, 1H), 3.40 (m,
2H), 3.56 (m, 2H), 6.72 (d, J = 3.6 Hz, 1H), 7.14 (d, J = 3.2 Hz, 1H),
12.57 (s, 1H) «

EEITRITDFEHR A HLEWIF R 2B FFER1TBRE L
SYIIBKRE K -

{E&%17. LC-MS (m/z): 459 [M+1]* ; '"H-NMR (MeOD, 400 MHz)
TEE A 5 (ppm) 2.04-2.15 (m, 6H), 3.17 (m, 3H), 3.31 (m, 3H),
3.43 (m, 1H), 3.70 (m, 6H), 4.20 (s, 4H), 4.47 (d, J = 10.8 Hz, 1H), 4.80
(s, 1H), 6.79 (d, J = 8.0 Hz, 1H), 6.89 (s, 2H), 6.98 (d, J = 4.8 Hz, 1H),
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7.36 (d, J= 4.0 Hz, 1H) -

{E& ¥ 17D. LC-MS (m/z): 459 [M+1]"; 'H-NMR (MeOD, 400
MHz) ¥ EH 84 : 6 (ppm) 1.86 (m, 1H), 2.03 (m, 4H), 2.34 (m, 1H),
3.18 (m, 2H), 3.32-3.43 (m, 5H), 3.57-3.77 (m, 6H), 4.23 (s, 4H), 4.51
(d, J = 10.8 Hz, 1H), 4.83 (s, 1H), 6.79 (d, J = 8.4 Hz, 1H), 6.89 (s, 2H),
6.98 (d, J = 4.8 Hz, 1H), 7.34 (d, J = 4.4 Hz, 1H) o
Epi18

O — O D,

188 18C

—’Kj“mw_“ j@“a\;ﬁj

0O

18D 18

A& ¥18A(10.0 g - 64 mmol)R THF(100 mL)H 7 75 4% 45 7K fin
Et;N(19.4 g 192 mmol) - ¥ EEMWAAEOC » HLEMERIMMsCI(S.1
g 70.5 mmol) - 7E25C THRHEREVMIL /N - BEYWB LB LE
(500 mL)# %2 - 7K (100 mLx2) R 87K (100 mL)%E# » 45 b B% 6h 82

Higd HEVWECYRBERENR IR IE/ A MEEE - 10%
F20% v/v)&i{t » B3 {EE&¥18B - LC-MS (m/z): 235 [M+1]"; 'H-
NMR (DMSO-dg, 400 MHz) : X EHR & 6 (ppm) 2.99 (t, J = 6.8 Hz,
2H), 3.11 (s, 3H), 4.41 (t, J = 7.2 Hz, 2H), 7.32-7.39 (m, 4H) -

¥ L&%18B(2.0 g 8.5 mmol) - Et;N(2.6 g > 25.6 mmol) & &5
RTHE-3-HRABREEEE(.3 g 8.5 mmo) [ATHF(20 mL)$ 2R &
EN FHE60C THHERR - EEWHZE ZE(G0 mL)FERE - AKX
(100 mLx2)f B#7K(100 mL)ZEH » KRR - BB - HEWK
WREREREEBW(FE/Z&FK > 5%E10% v/v)4t  SELEY

C185766A.docx : - 148 -



1655185

18C - LC-MS (m/z): 254 [M+1]" ; '"H-NMR (CDCl;, 400 MHz) : ¥ Z 4§
& 6 (ppm) 2.62-2.66 (m, 4H), 3.25-3.26 (m, 3H), 3.48-3.51 (m, 2H),
3.70 (s, 3H), 7.09-7.12 (m, 2H), 7.23-7.25 (m, 2H) -

L&Y 1SD-E R A HILEYSCREZEFEFEALEEYWISCHR
HLEWSBEKE K o LC-MS (m/z): 240 [M+1]"; '"H-NMR (DMSO-dq,
400 MHz) ¥ B4 #& : 6 (ppm) 2.72-2.75 (m, 2H), 2.99-3.03 (m, 2H),
3.20-3.24 (m, 1H), 3.58-3.63 (m, 2H), 3.76-3.78 (m, 2H), 7.29-7.31 (m,
2H), 7.35-7.37 (m, 2H) o

LEMISHEHRBHEILEWIFRZ EFERLELEYISDRE
{E&YIBERERL - LC-MS (m/z): 500 [M+1]"; 'H-NMR (MeOD, 400 |
MHz) ¥ E Rl : 6 (ppm) 2.01-2.13 (m, 4H), 2.84-2.87 (m, 2H), 3.13-
3.15 (m, 2H), 3.36-3.41 (m, 3H), 3.54-3.56 (m, 2H), 3.66-3.75 (m, 3H),
4.11-4.13 (m, 1H), 4.20 (s, 5H), 4.34-4.39 (m,1H), 4.46-4.48 (m, 1H),
4.76 (d, J = 3.2 Hz, 1H), 6.78-6.90 (m, 3H), 7.27 (d, J = 8.4 Hz, 2H),
7.36 (d, J = 8.4 Hz, 2H) o
B B9

Oy 3 —
P Vs

19D 19E 19

L& 19A(2.0 g > 10 mmol) » JRIEAR (2.4 g 20 mmol) ~
Cs,C0O;(9.8 g > 30 mmol) [ADMSO40 mLYF 7 B EWMEITOC TEFES B
THEA2R -KBESYRNZE=RHEEHYELBIE - BRALZKZ
FE(100 mL)#5%E » FHEE/K (100 mLx2)%E K » KREsshes e H Ay - H
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WIS B R BAT (BB 0 100% vv)&L » BE{ES 198 - LC-
MS (m/z): 247 [M+1]"; 'H-NMR (CDCl;, 400 MHz) ¥ 45 & i
(ppm) 0.78-0.82 (m, 4H), 3.71-3.73 (m, 1H), 6.95-6.95 (m, 1H), 7.13-
7.18 (m, 1H), 7.34-7.36 (m, 1H) »

AENRE T ZEEP19B(1.0 g > 4.1 mmol) ~ AcOK(1.2 g -
12.2 mmol) ~ 4,4,4',4',55,5",5'- ]\ BB E-2,2"- % (1,32- Z G W O E)(1.5
g » 6.1 mmol) K Pd(dppf)Cl,(250 mg > 0.36 mmol)}*1,4- —EE 52 (50 mL)
FZREMEI00TC THEEIS he RRERGWANEZ R LHY
LB - BIRA LB LEE(100 mL)FRFE - FIEE K (100 mLx2)%E 5 -
KNG R RS  HYESYBERRN(CBRZE/EHE > 1%
Z£10% v/iv)@i{t - BF{EE&W19C - LC-MS (m/z): 295 [M+1]"; 'H
NMR (CDCl;, 400 MHz)F Z451& : 6 (ppm) 0.78-0.82 (m, 4H), 1.27
(s, 12H), 3.82-3.85 (m, 1H), 7.27 (s, 2H), 7.57 (s, 1H) -

L& %19C(500 mg » 1.7 mmol) ~ B I&UE -3-F1 % FR B5 (220 mg »
1.7 mmol) ~ 4A 43 F i (200 mg) & Cu(OAc),(305 mg > 1.7 mmol) R
DCM(10 mL)sf Z B8R FRM=Z (0.5 mL » 3.4 mmol) - KBRS
MEIC TELFEFLZRE TR 2R - BEKEREGY  BEBE
R OHBGYEYBEREEN(ZBZE/GHE > 1%FE 5% v/v)4
1t BE L& 19D - LC-MS (m/z): 296 [M+1]"; 'H-NMR (CDCls,
400 MHz) ¥ 45 #& : 6 (ppm) 0.73-0.76 (m, 4H), 2.28-2.30 (m, 2H),
3.24-3.35 (m, 3H), 3.49-3.52 (m, 2H), 3.78 (s, 3H), 3.82-3.85 (m, 1H),
6.82-6.85 (m, 2H), 7.18 (s, 1H) -

b &Y 19EHE B % A ¢t BH{E & ¥ SCHr it > #2 Fe (8 F AL & %1 19D
(LS YSBER AR - LC-MS (m/z): 262 [M+1]" -

LEMIHHFAM HLEMIFRZEFFER LG WIIERE
L& IBR AR - LC-MS (m/z): 542 [M+1]"; '"H-NMR (CDCl;, 400
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MHz)E B4 #1& : 6 (ppm) 0.76-0.80 (m, 4H), 1.68-1.70 (m, 4H), 2.08-
2.10 (m, 3H), 2.56-2.89 (m, 7H), 3.19-3.34 (m, 4H), 3.70 (m, 1H), 4.15
(m, 5H), 4.65-4.89 (m, 1H), 5.99-6.10 (m, 2H), 6.40-6.41 (m, 1H), 6.73-
6.75 (m, 3H), 7.06-7.07 (m, 1H) o

B H20

O e OJU —
4{}5&”@) : <\o§}~©‘.§?©:3

IEE20AE B R A HILEWIICHt Z B ERH4-IR-2-&-1-
BRASERNELEWIIBREK - LC-MS (m/z): 295 [M+1]": 'H
NMR (CDCl;, 400 MHz) ¥ E45 & : § (ppm) 0.84-0.88 (m, 4H), 1.33
(s, 12H), 3.80-3.84 (m, 1H), 7.27 (d, J = 8.4 Hz, 1H), 7.67 (dd, J= 8,
1.6 Hz, 1H), 7.78 (d, J = 8.6 Hz, 1H) «

® IEEY2BREHKXAHHLEYWIIDFRIL 2 EF#FEHBLEY20A
REIEEWIICKERL - LC-MS (m/z): 296 [M+1]"; 'TH-NMR (CDCl;,
400 MHz) T EH# #l& : § (ppm) 0.70-0.85 (m, 4H), 2.26-2.32 (m, 2H),
3.19-3.37 (m, 3H), 3.47-3.49 (m, 2H), 3.73 (s, 3H), 3.47-3.77 (m, 1H),
6.43 (dd, J= 9.2, 3.2 Hz, 1H), 6.59 (d, J = 3.2 Hz, 1H), 7.16 (d, J = 8.4
Hz, 1H)

ILEW20CEHEKASBILEYSCRRZ EFER{EE%W20BR
B EWSBER AR « LC-MS (m/z): 262 [M+1]" -
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{EEY20 K 20EFE e ER A ST L &1 P ik > B i L& #20C
RELELSYIBRERK -

{E&#720. LC-MS (m/z): 542 (M+1]"; 'H-NMR (MeOD, 400 MHz)
- FEEHE 6 (ppm) 0.62-0.64 (m, 4H), 1.68-1.72 (m, 4H), 1.92-2.11
(m, 2H), 2.49-2.83 (m, 7H), 2.95-3.03 (m, 1H), 3.07-3.13 (m, 1H), 3.16-
3.19 (m, 1H), 3.25-3.29 (m, 1H), 3.67-3.72 (m, 1H), 4.07-4.20 (m, SH),
4.69 (d, J = 3.2 Hz, 1H), 6.38 (dd, J, = 9.2 Hz, J, = 3.2 Hz, 1H), 6.49 (d,
J = 2.8 Hz, 1H), 6.65-6.70 (m, 2H), 6.78 (d, J = 2 Hz, 1H), 7.09 (d, J =
8.8 Hz, 1H) - ¥ Z M HPLCHE {4 : 5% : MeOH (0.1% DEA) » & :
OJ-H 250%4.6 mm S um » Rt : 3.7534& -

{E & ¥)20E. LC-MS (m/z): 542 [M+1]"; '"H-NMR (MeOD, 400
MHz) ¥ ZEH & : 6 (ppm) 0.60-0.62 (m, 4H), 1.71 (m, 4H), 1.79-2.09
(m, 3H), 2.47-2.65 (m, 6H), 2.97-3.01 (m, 1H), 3.07-3.17 (m, 2H), 3.23-
3.25 (m, 1H), 3.65-3.69 (m, 1H), 4.09-4.16 (m, 5H), 4.67 (d, J = 3.2 Hz,
1H), 6.37 (dd, J, = 9.2 Hz, J, = 2.8 Hz, 1H), 6.45 (d, J = 2.8 Hz, 1H),
6.64-6.70 (m, 2H), 6.76 (d, J = 2 Hz, 1H), 7.07 (d, J = 8.8 Hz, 1H) - %
#MEHPLCHE 4 © /A% : MeOH (0.1% DEA) > & 4F : OJ-H 250x4.6 mm
5um > Rt: 595788 -

21
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.
o]
]
OH OMs /
21A 21B

21C

Cl Q ?H
e, (— OO D —
Y0 e

000 oo X
LE2ABREHF A ML EWISBFT it Z B E A& W21AR
® BELEWI18AK &K ° LC-MS (m/z): 235 [M+1]" ; 'H-NMR (DMSO-dq,
400 MHz) ¥ E& 1% : § (ppm) 2.99 (t, J = 6.8 Hz, 2H), 3.11 (s, 3H),
4.41 (t, J= 7.2 Hz, 2H), 7.32-7.39 (m, 4H) -
LEYANICEERAMHEEMISCRE ZEFFER{EE&%21B
REILESYISBK S - LC-MS (m/z): 268 [M+1]"; '"H-NMR (CDCl,,
400 MHz) ¥ EH &% : § (ppm) 2.10-2.13 (m, 2H), 2.56-2.78 (m, 7H),
2.90-2.94 (m, 1H), 3.03-3.06 (m, 1H), 3.70 (s, 3H), 7.12-7.14 (m, 2H),
7.23-7.25 (m, 2H) -

o {EEY2IDEERAH B LEMSCREZERFEREEY21CA
BILESYSBER AR - LC-MS (m/z): 254 [M+1]"; 1H-NMR (DMSO-ds,
400 MHz): § (ppm) 1.95-2.00 (m, 2H), 2.67-2.69 (m, 1H), 2.77-2.85 (m,
6H), 2.90-2.97 (m, 2H), 7.26-7.27 (m, 2H), 7.33-7.35 (m, 2H) -

ILEWA KA FFEERASt &I 2 2 ERLEE 921D
RELEYWIBRERK -

{E&#21. LC-MS (m/z): 514 [M+1]"; "H-NMR (MeOD, 400 MHz)
EFEEHE : 5 (ppm) 1.79 (m, 4H), 1.88 (m, 2H), 2.33 (m, 1H), 2.56-

2.77 (m, 14H), 4.17 (s, 5H), 4.78 (d, J = 2.8 Hz, 1H), 6.78 (m, 2H), 6.85
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(s, 1H), 7.21 (m, 2H), 7.27 (m, 2H) - ¥ 2 #HPLC{& & » %% : EtOH
(0.1% DEA) » % # : OZ-H 250x4.6 mm 5 um » Rt : 11.4443 & o

L& #121F. LC-MS (m/z): 514 [M+1]*; 'H-NMR (MeOD, 400
MHz) ¥ B #& : 6 (ppm) 1.78 (m, SH), 2.03 (m, 1H), 2.55-2.87 (m,
15H), 4.18 (s, 5H), 4.75 (d, J = 3.6 Hz, 1H), 6.77 (m, 2H), 6.85 (s, 1H),
7.19 -(m, 2H), 7.25 (m, 2H) - ¥} 2 #HPLC{& 4 » Y% © EtOH (0.1%
DEA) » &4 : OZ-H 250x4.6 mm 5 pm » Rt : 11.6443 58

HH22
P I\
224 s

5A

ooy —
=N OH
228

()

N” oH N" oH
- °© . 0
o

(0]
22 22D

(0 o
~ ¢)
CrO= T
0
22C

16 & ¥5A(990 mg » 6 mmol) ~ 2-F MHLIE (600 mg > 6 mmol)
NN-Z ZHEWN-2-F(2.3 g > 18 mmol) A N-FF B 0L 0% U f{ (20 mL) & 2R,
EMEISOCTHEAE2 h- RIEREVH KR HHEZBEZB 150
mLx3)ZEHY - ZEY KRk - KB eREzrE > BR % - HYELW
BEREEN(ZBIE/GHE > 1%ZE10% vv)4it - B2y
22A - LC-MS (m/z): 207 [M+1]* ;: '"H-NMR (CDCl,, 400 MHz) T S5 45 %
& : & (ppm) 2.19-2.25 (m, 2H), 3.12-3.16 (m, 1H), 3.39-3.43 (m, 1H),
3.52-3.54 (m, 1H), 3.59-3.70 (m, SH), 6.28 (d, J = 8.8 Hz, 1H), 6.46-
6.49 (m, 1H), 7.34-7.39 (m, 1H), 8.07-8.08 (d, J = 4.8 Hz, 1H) »

{EE#22BEHRAH HILEYSCARrll Z B ERLLEYW22AK
L& WSBR AR - LC-MS (m/z): 193 [M+1]" -

EEP2R2R22DFEHRAHHEEY I 2 EFFERLLEY22B
REBEILEWIBEER -
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{E&#22. LC-MS (m/z): 453 [M+1]* ; '"H-NMR (MeOD, 400 MHz)
FEREHIE - 6 (ppm) 1.72-1.73 (m, 4H), 2.06-2.07 (m, 2H), 2.54-2.70
(m, 6H), 3.07-3.10 (m, 2H), 3.30-3.32 (m, 1H), 3.48 -3.50 (m, 2H), 4.08-
4.15 (m, 5H), 4.68 (d, J = 2.8 Hz 1H), 6.36-6.38 (m, 1H), 6.47-6.48 (m,
1H), 6.64-6.77 (m, 2H), 6.77 (s, 1H), 7.41-7.43 (m, 1H), 7.89-8.00 (m,
1H) - ¥ Z ¥ HPLC&R & @ A Kl - IPA (0.1% DEA) » E : OJ-H
250%x4.6 mm 5 um » Rt : 3.6457¢8 -

{E&¥22D. LC-MS (m/z): 453 [M+1]"; 'H-NMR (MeOD, 400
MHz) F & & © 6 (ppm) 1.72-1.73 (m, 4H), 1.83-1.86 (m, 1H), 2.07-
2.08 (m, 1H), 2.56-2.71 (m, 6H), 3.00-3.04 (m, 1H), 3.25-3.46 (m, 4H),
4.11-4.18 (m, 5H), 4.68 (d, J = 2.8 Hz 1H), 6.35-6.37 (m, 1H), 6.44-6.47
(m, 1H), 6.65-6.72 (m, 2H), 6.78 (s, 1H), 7.38-7.42 (m, 1H), 7.86-7.88
(m, 1H) - ¥ 2 M HPLC&# : % : IPA (0.1% DEA) - &4 : OJ-H
250%4.6 mm 5 pm ° Rt : 6.1847 %% -

HHl23
®

N~ oH

OO T T —

23A

N° OH
‘\/KC[CI
NH; OJ\
P

Q OH . (N—> OH
A Cl ~ Cl
o] (o]
23 238

IEEY23 R 23BEHBEAM LS ZEFFEA FEYPKR
BILEWIBRERK -

{E&4)23. LC-MS (m/z): 520 [M+1]* ; 'H-NMR (CDCl;, 400 MHz)
FEHSHIE 6 (ppm)1.32-1.35 (m, 6H), 2.10 (m, 6H), 2.89-2.99 (m,
4H), 3.17-3.30 (m, 4H), 3.64-3.75 (m, 3H), 4.44-4.48 (m, 2H), 4.91 (s,
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1H), 6.41 (d, J = 8.8 Hz, 2H), 6.82 (d, J = 8.4 Hz, 1H), 7.08 (d,J = 8.4
Hz, 1H), 7.13 (d, J = 8.8 Hz, 2h), 7.38 (s, 1H), 7.52 (s, 1H), 11.33 (s,
1H) ; % 2 ¥ HPLCH& {4 : 5% : MeOH (0.5% DEA) » &K : OJ-H
250x4.6 mm 5 pm » Rt : 3.3647%& -

{b& #23B. LC-MS (m/z): 520 [M+1]"; 'H-NMR (CDCl,, 400
MHz) ¥ B8 &% : 6 (ppm) 1.36-1.37 (m, 6H), 1.79 (m, 4H), 1.98-2.06
(m, 1H), 2.10-2.13 (m, 1H), 2.64-2.70 (m, 4H), 2.85-2.87 (m, 2H), 2.91-
2.96 (m, 1H), 3.18-3.24 (m, 1H), 3.31-3.42 (m, 3H), 4.18-4.23 (m, 1H),
4.47-4.53 (m, 1H), 4.98 (d, J = 2.4 Hz, 1H), 6.20 (d, J = 7.6 Hz, 1H),
6.45 (d, J = 9.2 Hz, 2H), 6.83 (d, J = 8.4 Hz, 1H), 7.06 (dd, J = 8.4, 2.0
Hz, 1H), 7.15 (d, J = 8.8 Hz, 1H), 7.36 (d, J = 2.0 Hz, 1H); $2 &
HPLC{&E G : /A%l © MeOH (0.5% DEA): EfF : OJ-H 250%x4.6 mm 5
um > Rt @ 5.14457 5 o

H 24
Q oH
~ (0]
COOH 0
1A 24A 24B

®

Q OH N~ OM
Y Sas el YR ase

L&A R A ST LS WIBRT I 2 12 5 E A 1-8-4- B K A
B1-5-4-BE RS - LC-MS m/z: 208 [M-1]"; '"H-NMR (DMSO-ds,
400 MHz)F ER 1% : 6 (ppm) 2.12-2.22 (m, 2H), 3.18-3.48 (m, 5H),
6.51-6.55 (m, 2H), 6.99-7.03 (m, 2H), 12.45 (s, 1H) -

L&A 24CHH R A HILEMTRAi 2 R FEREEY24A
REELEWIBRERK °
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154 #124. LC-MS (m/z): 470 [M+1]* ; 'H-NMR (MeOD, 400 MHz)
FEEEMUE 5 (ppm) 1.84 (m, 4H), 2.05-2.17 (m, 2H), 2.76-2.84 (m,
SH), 2.87-2.97 (m, 2H), 3.17-3.36 (m, 4H), 4.15 (m, 4H), 4.26-4.29 (m,
1H), 4.77-4.78 (d, J = 3.2 Hz, 1H), 6.47-6.51 (m, 2H), 6.73-6.77 (m,
2H), 6.86-6.92 (m, 3H) - Hf E ¥ HPLCKR & - B & : EtOH (0.1%
DEA) » &4t © OJ-H (250x4.6 mm 5 um) » Rt © 2.62434% -

{E & #24C. LC-MS (m/z): 470 [M+1]" ;: 'H-NMR (MeOD, 400
MHz) F ZE5EE : 6 (ppm) 1.73 (m, 1H), 2.03 (m, 4H), 2.10-2.18 (m,
1H), 3.09-3.11 (m, 4H), 3.16-3.39 (m, 7H), 4.20 (s, 4H), 4.40-4.25 (m,
1H), 4.79-4.80 (d, J = 2.4 Hz, 1H), 6.48-6.51 (m, 2H), 6.76-6.91 (m,
SH) - % 2 f HPLC{& ¢+ » % %l : EtOH (0.1% DEA) » & # : OI-H
(250%x4.6 mm S pm) » Rt 3.947¢% -

B H25

OH

& N
ol -
: j _ cn«@’“ NH j _—
RH, o o]
o} F
D 25A

ILEM2S R 2SBEHRASTELEMIFTR 2 BFER FEYDR
BEHREYMARERK -

{E&#125. LC-MS (m/z): 500 [M+1]" ; "H-NMR (CDCls, 400 MHz)
FER/HE 5 (ppm) 2.07-2.20 (m, 4H), 2.62-2.67 (m, 1H), 2.71-2.75
(m, 1H), 2.84-2.88 (m, 1H), 3.05-3.13 (m, 1H), 3.20-3.29 (m, 2H), 3.31-
3.43 (m, 4H), 4.00-4.04 (m, 1H), 4.20-4.26 (m, 4H), 4.71 (s, 1H), 6.49
(d, J = 8 Hz, 2H), 6.71 (t, J = 12 Hz, 2H), 7.12 (d, J = 8 Hz, 2H) - %}
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MHPLCHRH - /A% : MeOH (0.5% DEA) » B+:AS-H 250%4.6 mm 5
um > Rt: 7.0547 88 -

£ & #25B. LC-MS (m/z): 500 [M+1]"; 'H-NMR (CDCls, 400
MHz) ¥ E4 &% : 6 (ppm) 1.71-1.91 (m, 4H), 2.01-2.19 (m, 2H), 2.38-
2.46 (m, 1H), 2.56-2.63 (m, 1H), 3.06-3.24 (m, 3H),3.35-3.56 (m, 4H),
4.20-4.27 (m, 5H), 4.79 (s, 1H), 6.50 (d, J = 8 Hz, 2H), 6.77 (d, J = 8
Hz,2H), 7.12 (d, J = 8 Hz, 2H) ; $ Z M HPLC&{ > 5B : MeOH
(0.5% DEA) » % AS-H 250%4.6 mm 5 um » Rt : 5.52534% -
B 5126

N° OH
_ —— Boc—N ¥ j
HN o Boc” N 0 /\:l\r NH 0
o)
1A 26A 26B

N’ OH N oH

: (o) Ny K/\@[Oj

WO T —— O m U

0 (o}
26C 26

FOC T EIE&%1A(S75 mg 5 mmo)R (S ml)/K(10 mL)
h > 355 3% B %R INa,C05(636 mg » 6 mmol) ~ Boc,O(1.1 g» 5 mmol)
F2SCTHEHFEEYI he ZFLUBHREZHMER - KEADCM(20
mLx2)ZHY » 481 M HCIFE{E » FIDCM(20 mLx3)ZH - S 2 F /S
MK NGB B R%E » FEEE%26A - LC-MS (m/z): 214 [M-
11" ; '"H-NMR (CDCl;, 400 MHz) T E &% : 6 (ppm) 1.39 (s, 9H),
1.96-1.98 (m, 2H), 3.00-3.02 (m, 1H), 3.25 -3.28 (m, 4H), 12.48 (s,
1H) -

A& ¥26A(430 mg > 2 mmol) - FRIA(556 mg > 2 mmol) -
EDCI.HCI(576 mg ® 3 mmol) ;x HOBt(405 mg > 3 mmol)[A DMF(10 mL)
1 Z B & H A I DIPEA(774 mg > 6 mmol) - 7E25C TR EW16
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he \REVIRINMZBEZEE(S0 mL) » AI/K(50 mLx3)k B8/K (50 mLx1)7%E
B BREEmAKMEBAGZE HLEWEYEBESREERER
(MeOH/DCM - 7% v/v) &1L » F E{L& ¥ 26B - LC-MS (m/z): 476
[M+1]"; '"H-NMR (CDCl;, 400 MHz) ¥ Z 4 &% : 6 (ppm) 1.44 (m,
9H), 1.80 (s, 4H), 2.01 (m, 2H), 2.69 (m, 6H), 3.30 (m, 5H), 4.19 (s,
1H), 4.24 (m, 4H), 4.94 (s, 1H), 6.01 (m, 1H), 6.78 (m, 3H) -

[F1L & #)26B(400 mg > 0.84 mmol) RDCM(5 ml)H Z /& & B A0
TFA(0.8 mL) > 7£25C T#E#3 h- FANEt@L - BB% - BR(tE
#)26C - LC-MS (m/z): 376 [M+1]" -

AL &% 26C(380 mg > 1 mmol) IR T HI(200 mg > 2 mmol) ¥
DCM(5 ml) & MeOH(1 mL)H 2 ¥ & o % il NaBH(OAc)3(640 mg » 3
mmol) - FE25C THHEES® h > RINH,0HQ2 mL)E/K(5 ml) -
DCM(20 mLx3)ZH - @R &YW AN LB £ B (100 mL) - A K (20
mLx3) ~ §#/K (20 mLx1)%E Mk - H&EEMKRBENEZIE - HEDK S #
RIHPLC4i 1t » B E{L&#26 - LC-MS (m/z): 458 [M+1]"; '"H-NMR
(CDCls;, 400 MHz) ¥ ER & : 6 (ppm) 1.15 (m, 6H), 1.33 (m, 2H),
1.95 (m, 9H), 3.11 (m, 12H), 4.12 (s, 4H), 4.67 (m, 1H), 6.70 (m, 3H),
® 7.74 (m, 1H), 10.19 (m, 2H)

B o027
O wﬁ : G on
Q ?H/ N N%é{-%\zo _— F’( > N/J\n/rilH l \/N OA
’é“"z g /A ° N o]
0] o]
o 27A 278

OO Clas 008 Tl
[o}
a 21¢
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£30C THEHE#0(200 mg » 0.72 mmol)* CH,C1,(20 mL)th >~
AR P RIAE S #24A300 mg » 1.44 mmol) - EDCL.HCI(275 mg >
1.44 mmol) &z HOBt(194 mg * 1.44 mmol) - FEAH B E B T K EE
G5 ho HANaHCO; 8 /K AR (10 mL)2EHE > K KR L S &5
R BEBE - ZEER BFSE®YEHEHED
TLC(MeOH/CH,Cl; » 10% v/v)&i{k » BE{EE¥27A - LC-MS (m/z):
660 [M+1]"
51L& #)27A(150 mg » 0.23 mmol) A THF(5S ml)th 2 3% 4R
LiOH(1 MZ& * 0.46 mL > 0.46 mmol) - 7£30°C T K FEE S YIE
®o HEEM1 NGBS A/KE4 mL)FE > EFZ8ZEQO
mLx3)ZEH - EHZAREBEEKRBENGZREBEE  RBEREE
% HEEYEHE MR HE HPLC(OA BIMeOH(0.1%DEA) » & HEIC
4.6x150 mm > 5 um)sr & - |EMEEW2TRALEW2TC - HREEY
27, LC-MS (m/z):469 [M+1]"; '"H-NMR (CDCl;, 400 MHz)¥ B 45 %
i% : 6 (ppm) 0.76-0.81 (m, 4H), 1.72-1.75 (m, 4H), 2.01-2.10 (m, 1H),
2.17-2.22 (m, 1H), 2.59-2.67 (m, 4H), 2.80 (dd, J= 13.2, 4.4 Hz, 1H),
2.93 (dd, J= 13.2, 4.4 Hz, 1H), 2.95-2.96 (m, 1H), 3.18-3.20 (m, 1H),
2.25-3.28 (m, 2H), 3.35-3.38 (m, 1H), 4.15-4.20 (m, 2H), 5.04 (d, J =
2.8 Hz, 1H), 6.40 (d, J = 8.0 Hz, 1H), 6.47-6.51 (m, 2H), 6.75 (d, J = 8.8
Hz, 1H), 6.92-6.96 (m, 2H), 7.53 (dd, J= 8.4, 2.4 Hz, 1H), 8.20 (d, J =
2.4 Hz, 1H) - W™ {E&27C : LC-MS (m/z):469 [M+1]*; 'H-NMR
(CDCl;, 400 MHz) ¥ ZE 4 & : 6 (ppm) 0.73-0.81 (m, 4H), 1.78-2.00
(m, 4H), 2.01-2.19 (m, 2H), 2.64-2.69 (m, 4H), 2.79-2.92 (m, 2H), 2.93-
2.98 (m, 1H), 3.18-3.24 (m, 1H), 3.31-3.38 (m, 3H), 4.13-4.21 (m, 2H),
5.03 (d, J = 3.2 Hz, 1H), 6.37 (d, J = 7.6 Hz, 1H), 6.46-6.49 (m, 2H),
6.71 (d, J = 8.8 Hz, 1H), 6.91-6.96 (m, 2H), 7.52 (dd, J= 8.8, 2.4 Hz,
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1H), 8.17 (d, J = 2.4 Hz, 1H) -
H 5128

COOMe
r}‘COOMe NS NO— —_—
HN |

I =

HCI C
SA 28A

-~ S on
Ng_N-/~COOH _ - o

288 28C

(3 o (P o
ARG O T
| ° 280
[2,5-Z@MEE(L.S g 10 mmo) AL &E#)5A(2 g 12 mmol)j?
DMF(20 mL)$ Z & &% ) RxHK,C0O3(4.2 g 30 mmol) - 7£90°C T &
HESYRE EEVCVYBEREN(ZHZE/GHE > 10%E
50% v/v)4i{k » B E{EE&¥28A - LC-MS (m/z): 241 [M+1]"; 'H-NMR
(CDCl;, 400 MHz) ¥ EH &4 : 6 (ppm) 2.24 (m, 2H), 3.14 (m, 1H),
3.37 (m, 1H), 3.61 (m, 2H), 3.65 (s, 3H), 6.21 (d, J = 9.2 Hz, 1H), 7.33
(d, J = 8.8 Hz, 1H), 8.01 (s, 1H) o
® {LE28BREE KAt (L EYSCARI 2 BFERILEY28AR
EEEVSBRER  ERZLE—-FSHACNANT —H 8 - LC-MS
(m/z): 227 [M+1]" o
fbE Y285 28DEH KAt L a2 2 FERIL&¥28B
KEEEWIBRERK ©
{t& #728. LC-MS (m/z): 487 [M+1]" ; '"H-NMR (CDCl;, 400 MHz)
FEEHE : 5 (ppm) 1.78 (m, 4H), 2.18 (m, 2H), 2.66 (m, 4H), 2.84
(m, 2H), 2.96 (m, 1H), 3.58 (m, 4H), 4.24 (m, 5H), 4.95 (s, 1H), 6.10
(m, 1H), 6.29 (s, 1H), 6.85 (m, 3H), 7.39 (m, 1H), 8.07 (s, 1H) ; %2
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HPLC{& {4 » 358 : EtOH (0.5% DEA) > &4k : OZ-H 250%x4.6 mm 5
um > Rt. : 3134748 -

{E & #728D. LC-MS (m/z): 487 [M+1]"; 'H-NMR (CDCls, 400
MHz) X B4 #l& : 6 (ppm) 1.83 (m, 4H), 2.08 (m, 2H), 2.78 (m, 4H),
2.91 (m, 2H), 2.98 (m, 1H), 3.58 (m, 4H), 4.24 (m, 5H), 4.95 (s, 1H),
6.10 (m, 1H), 6.29 (s, 1H), 6.85 (m, 3H), 7.39 (m, 1H), 8.07 (s, 1H) » %
M HPLCE: » 5%l : EtOH (0.5% DEA) » &%k : OZ-H 250%x4.6 mm
Sum > Rt.: 4.4857 4% o

B H129
®

N~ OH

FaTeUas i
NH - "
Cl = 0
o
29A

N OH
%x
NH, S
J

Q (?)H Q (?)H
OO Tl 0O T
(o] 0
29 29B

IEE¥29 R 29BEHRAS M LaIFF Rz BFERATEYIN
BEPREYARERK - |

{E&#729. LC-MS (m/z): 487 [M+1]" : '"H-NMR (MeOD, 400 MHz)
FERFHIE 5 (ppm) 1.30 (d, J = 5.6 Hz, 6H), 1.81-1.83 (m, 4H), 2.11-
2.18 (m, 2H), 2.60-2.66 (m, 4H), 2.68-2.72 (m, 2H), 2.83-2.94 (m, 1H),
3.07-3.14 (m, 1H), 3.19-3.25 (m, 1H), 3.33-3.37 (m, 2H), 4.26-4.30 (m,
1H), 4.90 (d, J = 2.8 Hz, 1H), 5.12-5.18 (m, 1H), 6.48 (d, J = 9.2 Hz,
2H), 6.66 (d, J = 8.4 Hz, 1H), 7.11 (d, J = 8.8 Hz, 2H), 7.64 (dd, J = 8.8,
2.4 Hz, 1H), 8.10 (d, J = 2.4 Hz, 1H) - ¥ Z M HPLC{E 4 - B H :
MeOH (0.5% DEA) » % # : AD-H 250%x4.6 mm 5 pm » Rt : 3.1843 4% -

{E&#29B. LC-MS (m/z): 487 [M+1]"; 'H-NMR (MeOD, 400
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MHz)E B & : 6 (ppm) 1.31 (d, J = 6.0 Hz, 6H), 1.81-1.83 (m, 4H),
1.87-1.93 (m, 1H), 2.11-2.19 (m, 1H), 2.60-2.68 (m, 4H), 2.72-2.81 (m,
2H), 3.08-3.15 (m, 1H), 3.21-3.26 (m, 2H), 3.33-3.40 (m, 2H), 4.26-4.30
(m, 1H), 4.90 (d, J = 2.8 Hz, 1H), 5.14-5.20 (m, 1H), 6.48 (d, J = 9.2
Hz, 2H), 6.68 (d, J = 8.4 Hz, 1H), 7.11 (d, J = 9.2 Hz, 2H), 7.66 (dd, J =
8.8, 2.4 Hz, 1H), 8.10 (d, J = 2.0 Hz, 1H) - ${ 2 # HPLCE & » 358 :

MeOH (0.5% DEA) » %4k : AD-H 250x4.6 mm 5 pm * Rt © 6.1643 4%

H B30

N N

D Q.
° O T —— e CO)

LSRR RAHHILEYIBRE I EFFERA TR RIEEY

26CH & UG -4H- IR -4- B (L& ¥5AK A K o LC-MS (m/z): 432

[M+1]*; '"H-NMR (MeOD, 400 MHz) ¥ E &% : 6 (ppm) 0.89-0.955

(m, 3H), 1.32-1.38 (m, 2H), 1.57-1.63 (m, 2H), 1.87-2.35 (m, 6H), 3.03-

3.14 (m, 6H), 3.24-3.82 (m, 7H), 4.15 (d, J = 8.1 Hz, 4H), 4.36-4.46 (m,
1H), 4.73 (d, J = 2.8 Hz, 1H), 6.74-6.87 (m, 3H)

@ EHis . A

N~ OH
N °

OH :
N
Loy | O
NH, /o o
J

3A
N OH N~ OH
N = N >
LA OO T
F’Q—D\r Ao F ,,n,NH Ao
o] o]
31 31B

CEVBIRIIBERFRASHEEMIFRZEFERTEYIR
EEMUARE PHEBARLEEWIBREK -
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£ &4%31. LC-MS (m/z): 471 [M+1]" ; 'H-NMR (MeOD, 400 MHz)
FTEHEHE § (ppm) 1.30 (d, J = 6.4 Hz, 6H), 1.81-1.83 (m, 4H), 2.11-
2.17 (m, 2H), 2.62-2.70 (m, 4H), 2.75-2.85 (m, 2H), 2.90-2.94 (m, 1H),
3.07-3.14 (m, 1H), 3.20-3.29 (m, 2H), 3.34-3.36 (m, 1H), 4.27-4.31 (m,
1H), 4.91 (d, J = 2.8 Hz, 1H), 5.13-5.20 (m, 1H), 6.49-6.52 (m, 2H),
6.67 (d, J = 8.4 Hz, 1H), 6.89-6.93 (m, 2H), 7.65 (dd, J = 8.4, 2.4 Hz,
1H), 8.11 (d, J = 2.4 Hz, 1H) - ¥ 2 HHPLC&#: » 78] : MeOH (0.1%
DEA) > E#f ¢ IC 250x4.6 mm 5 um > Rt : 2.4443 4% -

{E&#31B. LC-MS (m/z): 471 [M+1]"; 'H-NMR (MeOD, 400
MHz)+ ZEFF#& § (ppm) 1.32 (d, J = 6.0 Hz, 6H), 1.82-1.84 (m, 4H),
1.86-1.91 (m, 1H), 2.12-2.20 (m, 2H), 2.63-2.71 (m, 4H), 2.77-2.83 (m,
2H), 3.08-3.15 (m, 1H), 3.21-3.25 (m, 2H), 3.35-3.37 (m, 1H), 4.27-4.31
(m, 1H), 4.90 (d, J = 2.8 Hz, 1H), 5.15-5.21 (m, 1H), 6.48-6.52 (m, 2H),
6.68 (d, J = 8.8 Hz, 1H), 6.88-6.92(m, 2H), 7.66 (dd, J = 8.4, 2.4 Hz,
1H), 8.10 (d, J = 2.4 Hz, 1H) - ¥ E ¥HPLCE & > A%l : MeOH (0.1%
DEA) » &%F : OJ-H 250x4.6 mm 5 pm > Rt : 6.5157§% -

HHI32

N° OH
Loy OO —
NH, o o]
R 24A

Q ?H Cl
OO LT 00 ﬁ@c e

LEMN2RNAFZFHRASHILEYWIREZEFRER YR
EEY24AREBPHEHBARICEWIBRER -
{E&%)32. LC-MS (m/z): 545 [M+1]" ; '"H-NMR (CDCl;, 400 MHz)
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FTERBHE 5 (ppm) 1.72 (m, 4H), 1.79-1.87 (m, 2H), 1.97-2.19 (m,
4H), 2.60-2.67 (m, 4H), 2.79-2.84 (m, 1H), 2.90-2.97 (m, 2H), 3.15-3.24
(m, 3H), 3.34-3.39 (m, 1H), 3.55-3.60 (m, 2H), 3.97-4.03 (m, 2H), 4.17-
4.22 (m, 1H), 4.45-4.51 (m, 1H), 5.00 (d, J = 2.4 Hz, 1H), 6.35 (d, J =
7.6 Hz, 1H), 6.48 (dd, J = 8.8, 4.4 Hz, 2H), 6.86 (d, J = 8.4 Hz, 1H),
6.92-6.97 (m, 2H), 7.08 (dd, J = 8.4, 2.0 Hz, 1H), 7.41 (d, J = 2.0 Hz,
1H) - 3 Z 4 HPLC{&E & » A% : MeOH (0.5% DEA) > Ef : OJ-H
250x4.6 mm S um » Rt : 3.17457 8% -

(L& ¥32A. LC-MS (m/z): 545 [M+1]" ; '"H-NMR (CDCl;, 400
MHz) ¥ S8 &£ : 6 (ppm) 1.70 (m, 4H), 1.87-1.97 (m, 6H), 2.21 (m,
1H), 2.88 (m, 2H), 3.22 (m, 2H), 3.41-3.47 (m, 4H), 3.69 (m, 4H), 3.87
(m, 2H), 4.41-4.49 (m, 2H), 4.82 (s, 1H), 6.82 (m, 1H), 6.98 (m, 3H),
7.15 (m, 3H), 7.33 (m, 1H), 7.80 (s, 1H), 10.31 (s, 1H) - ¥ Z 4 HPLC{&
% > &% : MeOH (0.5% DEA) » & fF¥ : OJ-H 250x4.6 mm 5 um * Rt :
5295788 o

B 4133
.

N” OH Ny
; SN + m——@' OH ———
' 0
18

NHz S No~cr,
Q

Q. Q.

N N

(_)H QH
Y . =N Y : SN
CI’(_;_>VN fle | AN + CI—Q’NO-, Ple I AN
0~ "CF, "n/ 0~ "CFy
0 (o}
33 33A

IEEYIBRIBAZEFASIHLEaWIFK 2 2FFE A PR
BOEYARER -

{5&433. LC-MS (m/z): 527 [M+1]* ; 'H-NMR (MeOD, 400 MHz)
FERMIE 6 (ppm) 1.82-1.85 (m, 4H), 2.11-2.15 (m, 2H), 2.66-2.71

C185766A.docx - 165 -



1655185

(m, 5H), 2.79-2.86 (m, 2H), 2.92-2.95 (m, 1H), 3.07-3.15 (m, 1H), 3.20-
3.26 (m, 1H), 3.35-3.37 (m, 1H), 4.29-4.33 (m, 1H), 4.80 (q, J = 8.8 Hz,
2H), 4.95 (d, J = 2.8 Hz, 1H), 6.48 (d, J = 8.8 Hz, 2H), 6.83 (d, J = 8.8
Hz, 1H), 7.13 (d, J = 9.2 Hz, 2H), 7.75 (dd, J = 8.8, 2.4 Hz, 1H), 8.17
(d, J = 2.4 Hz, 1H) - ¥ Z 4 HPLC& {4 » 5% : MeOH (0.1% DEA) -
it 0 0OZ-H 250x4.6 mm S pm » Rt : 3.2543 4% -

{E& #33A. LC-MS (m/z): 527 [M+1]"; 'H-NMR (MeOD, 400
MHz) ¥ B4 FH & : 6 (ppm) 1.82-1.90 (m, 5H), 2.11-2.15 (m, 1H), 2.63-
2.70 (m, 4H), 2.77-2.81 (m, 2H), 3.07-3.15 (m, 1H), 3.21-3.25 (m, 1H),
3.35-3.38 (m, 2H), 4.28-4.32 (m, 1H), 4.80-4.84 (m, 2H), 4.94 (d, J =
3.2 Hz, 1H), 6.48 (d, J = 8.8 Hz, 2H), 6.85 (d, J = 8.8 Hz, 1H), 7.11 (d,
J = 8.8 Hz, 2H), 7.76 (dd, J = 8.8, 2.4 Hz, 1H), 8.16 (d, J = 2.0 Hz,
1H) - ¥ 2 4 HPLC{& 4 » %5 B : MeOH (0.1% DEA) » & #k : OJ-H
250x4.6 mm 5 pm » Rt : 10.0553 8% -

H B34
K)\Ck * F“@—NOH(OH
H I =N
NHZ = O/\CF3 0
Q 24A
(D o R
TaTeua s BIG Feha et
F NH = O/\CF;, F "l,erH = O/\CF;,
0 o}
34 34A

IEEY34 R 34AEHR A L eI 2 BFFRATHEYOR
IEED24ARBE FRIBARIEEWIBER S -

{E&¥)34. LC-MS (m/z): 511 [M+1]" ; '"H-NMR (MeOD, 400 MHz)
T T MIE 5 (ppm) 1.81-1.84 (m, 4H), 2.10-2.15 (m, 2H), 2.63-2.67
(m, 4H), 2.75-2.83 (m, 2H), 2.90-2.94 (m, 1H), 3.06-3.14 (m, 1H), 3.19-
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3.21 (m, 1H), 3.23-3.29 (m, 2H), 4.27-4.31 (m, 1H), 4.79 (q, J = 8.8 Hz,
2H), 4.95 (d, J = 2.8 Hz, 1H), 6.48-6.51 (m, 2H), 6.83 (d, J = 8.4 Hz,
1H), 6.89-6.93 (m, 2H), 7.74 (dd, J = 8.4, 2.4 Hz, 1H), 8.16 (d, J = 2.4
Hz, 1H) - ¥ Z 4 HPLCE & > 58| : MeOH (0.5% DEA) » &# : OJ-H
250%x4.6 mm S um » Rt : 2.96578F -

{E & ¥34A. LC-MS (m/z): 511 [M+1]"; '"H-NMR (MeOD, 400
MHz) ¥ S5 #l : 6 (ppm) 1.80-1.83 (m, 4H), 1.84-1.89 (m, 1H), 2.09-
2.14 (m, 1H), 2.62-2.66 (m, 4H), 2.74-2.79 (m, 2H), 3.06-3.14 (m, 1H),
3.20-3.24(m, 2H), 3.33-3.38 (m, 2H), 4.27-4.31 (m, 1H), 4.81-4.86 (m,
2H), 4.94 (d, J = 2.8 Hz, 1H), 6.48-6.51 (m, 2H), 6.85(d, J = 8.4 Hz,
1H), 6.87-6.92 (m, 2H), 7.75 (dd, J = 8.4, 2.4 Hz, 1H), 8.16 (d, J = 2.0
Hz, 1H) - ¥ £ HPLCE 4 » 75 % © MeOH (0.5% DEA) » %&# : OJ-H
250%4.6 mm 5 um » Rt 5. 7347 4%

B B35

N OH
A Oj + F’Q’NO\W/OH _—
NH, o 0
c F 24A

()

N OH N” OH
. o A 0
O UL 00, 5 T
F’Q’ a\"fNH 0 FQ N 0
Y F o] F
35 35A

IEEVIISKISAHEBERAS LTI 2 EFFERTEYCR
EEY2UHARBPHBARILEMIBR SR -

{E&4)35. LC-MS (m/z): 488 [M+1]* ; '"H-NMR (CDCl,, 400 MHz)
TERHMIE 6 (ppm) 1.92-1.96 (m, 1H), 2.07 (m, 4H), 2.17-2.20 (m,
1H), 3.07-3.54 (m, 12H), 4.25-4.29 (m, 5H), 4.84-4.87 (m, 1H), 6.46-
6.49 (m, 2H), 6.63-6.70 (m, 3H), 6.91-6.96 (m, 2H) - ¥} 22 % HPLC{&
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# > %57 : MeOH (0.1% DEA) » %4 : OJ-H (250x4.6 mm 5 pm) -
R.t.: 2424788 -

£ &% 35A. LC-MS (m/z): 488 [M+1]" : 'H-NMR (CDCl;, 400
MHz) ¥ EH i 6 (ppm) 1.60 (m, 1H), 2.09 (m, SH), 3.09-3.62 (m,
12H) 4.23 (s, 4H), 4.33 (m, 1H), 4.83-4.85 (m, 1H), 6.43-6.47 (m, 2H),
6.62-6.67 (m, 2H), 6.87-6.94 (m, 3H) o ¥f 2 { HPLCI& 4 » B8
MeOH (0.1% DEA) > &H: : OJ-H (250x4.6 mm 5 pm) » R.t. : 4.424}

#
EHI36
)
0 S [ s :]/\ko/
g —_— O[N/>_NH2 OIN/>—' —_— |N/>—N
36A 36B 36C 36D
o Q oH
)
OI:%N(:RLOH . O/\\N?/NOW(';‘H o] S
368 © s

()

N° OH
¥

Q oH
. K/\C[o , . k/\©:o
OO UL OO UL
36 ° 0366

¥ {E &Y 36A(3 g 30.6 mmol) * §iff(4.62 g 61.1 mmol)
1,(7.76 g 30.6 mmol)Z ) ESMEI120C THHERRE - KREREESYW S
A ANIEK(50 mL) 0 HBEHEEWOS h BEAZK 2SO
mLx3)Z H - 7K /& | I Na,CO; g 1k > AADCM(50 mLx3)ZEEY » 4K &K
il nEs e BBy > SF{EE&%36B « LC-MS (m/z): 155 [M+1]"; 'H
NMR (CDCl,;, 400 MHz) X B &% : 6 (ppm) 1.79 (m, 4H), 2.53 (m,
4H), 4.88 (br, 2H) -

FO0C TEI&E¥36B(460 mg » 3 mmol) &z p-TsOH(1.55 g+ 9
mmol) ¥ MeCN(20 mL)® 7 B & & A~ 1 KI(1.3 g » 7.8 mmol) &
NaNO;(414 mg > 6 mmol)[A/K(3 mL)F Z 5% - HEE R TRHEME
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BREVIRKR - FIEEY T AR IINa,SO:88 f1 /K% #K (20 mL) & NaHCO;48
/KK (20 mL) » BBRIEESYIA LB ZB(30 mLx3)ZHY » &K MAKHR
Besizie HESREEEBM(ZB ZE/EHME > 0-20% v/v)4iqk -
BE{E&%36C - LC-MS (m/z): 266 [M+1]"; '"H NMR (CDCl,, 400
MHz) ¥ EH#& : 5 (ppm) 1.83 (m, 4H), 2.75 (m, 2H), 2.80 (m, 2H) -

LEY36DEHRKRAS HWLEWIBFM ZEFEREEY3I6CH
B1-8-4-HFERKE R - LC-MS (m/z): 267 [M+1]": '"H NMR (CDCl;,
400 MHz) ¥ B4 &% : 6 (ppm) 1.80 (m, 4H), 2.29 (m, 2H), 2.59 (s,
4H), 3.21 (m, 1H), 3.47 (m, 1H), 3.56 (m, 1H), 3.68 (m, 2H), 3.70 (s,
3H) -

LEVIEXE B RS HLEYWSCRiZEFFERILEY36DR
BEALEYSBERERK  LC-MS (m/z): 253 [M+1]" -

{EE36 K 36GH B AT HIL S Z B FFE RIS Y36E
RELEWIBRERK -

{E&#36. LC-MS (m/z): 513 [M+1]"; '"H NMR (CDCl;, 400 MHz)
FEEHUE 6 (ppm) 1.78 (m, 8H), 2.16 (m, 3H), 2.58 (m, 6H), 2.83
(m, 2H), 2.93 (m, 1H), 3.48 (m, 5H), 4.17 (m, 1H), 4.25 (s, 4H), 4.93 (d,
0, . Hz, 1H), 6.05 (d, J = 7.6 Hz, 1H), 6.74 (m, 1H), 6.83 (m, 2H) -

W& M HPLCR4 » 7%l : EtOH (0.5% DEA) > &#f : OJ-H 250%4.6
mm 5 um » Rt : 438474§% -

L& #36G. LC-MS (m/z): 513 [M+1]": 'H NMR (CDCl;, 400
MHz) T B4 & © 6 (ppm) 1.78 (m, 8H), 2.11 (m, 3H), 2.57 (m, 6H),
2.81 (m, 2H), 2.92 (m, 1H), 3.41 (m, 5H), 4.20 (m, 1H), 4.24 (s, 4H),
4.93 (d, J = 2.8 Hz, 1H), 5.96 (d, J = 7.2 Hz, 1H), 6.75 (m, 1H), 6.83
(m, 2H) - ¥ HHPLCEE# » %% © EtOH (0.5% DEA) » &# : 0J-H
250%4.6 mm 5 pm > Rt : 6.72 min o
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H 37

Ci N OH
HN \©\ k/\@[
\j\IfOH —_ OH_’ \%(NH ]
0

37A 78

& Y3TB#E R A 8t L & ¥ 1BF7 it ZEFT:&*@FH{EA%NAR |
BLEWIAK S K - LC-MS (m/z): 210 [M-1] -

IEEYITHERAMHCEMIFRZEFEREEYWITBRE
L& W1BR S - LC-MS (m/z): 472 [M+H]* ; 'H-NMR (CD;0OD, 400
MHz) ¥ B45#1& : 6 (ppm) 2.01 (m, 4H), 3.16 (m, 2H), 3.32 (m, 4H),
3.40 (m, 3H), 3.69 (m, 2H), 4.17 (m, 4H), 4.46 (m, 1H), 4.80 (s, 1H),
5.43 (m, 2H), 6.79 (m, 3H), 7.15 (m, 2H) *
5138

N OH
o A o}
Cl Q H j
NH
\@ — c:—@—NH 0— NH o
NH, Ho Cl o
38A 38B 38

3B Ix-1,3- " B (124 mg > 0.78 mmol) ~ EDCI(227 mg » 1.18
mmol) ~ HOBt(161 mg > 1.18 mmol) * {E & #38A(100 mg * 0.78 mmol)
RDCM(Q20 mL)F ZIBEWEZE R THEMERERER - EARNMAKZE  BRE
PIFDCM(50 mLx2)ZLHY » FIEE7K (50 mL)ZEH » & Na,SO8z0% - BB
4% 0 1S54 {52 %38B - LC-MS (m/z): 268 [M+1]" -

L&Y ERANBEEEYIRAK 2 EFERLESYISBRE
E&Y1IBR &S - LC-MS (m/z): 528 [M+1]"; 'H NMR (CDCls;, 400
MHz) ¥ 45814 6 (ppm) 2.14 (m, 8H), 2.92 (m, 5H), 3.13 (s, 1H),
3.74 (m, 3H), 4.11 (s, 4H), 4.59 (m, 1H), 4.86 (m, 1H), 6.77 (s, 2H),
6.86 (s, 1H), 7.23 (s, 2H), 7.51 (m, 2H), 7.63 (d, J = 8.0 Hz, 0.5H), 7.96
(d, J = 8.0 Hz, 0.5H), 9.25 (s, 0.5H), 9.58 (s, 0.5H), 11.61(s, 0.5 H),
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11.78 (s, 0.5 H) «

B 139
5 o (e DLH
O O C" e /
. ®

390

® ENRE T R(ESY39A(1.26 g 10 mmol) K 4-EHHK(3.57 g
15 mmol) R Et;N(30 mL)H 7 F & AR IIPd(OAC),(38 mg » 3%) - 1£90
CTHEEENHARESY24 h- BEEWAANEER  BE  BHEE
- HEBPBEEBT(CEPLR/GH » 50% v BELE
#39BR39B' Y SR E W o LC-MS (m/z): 237 [M+1]" -

EFHRE T E{EE%39BK39B'(200 mg » 0.85 mmol)*MeOH(20
mL)H 7 B R IIPU/C(10 mg » 5%) » FE25C T RESUWRE -
HBRLEZRE - -AKWEE  AZBZBEQ0 mLx3)ZFEREY -
EHZAREEE KNLSOEZBAEEZRE  SEEEMLELEY
39C - LC-MS (m/z): 239 [M+1]"

L& Y3IIDFEHFE AT H(EEYWSCRit 2 R FEE BE&%39CHt
BTIEEYISBUAMEBE)R G » HRZLELHNAR T —S$ 8B+ - LC-MS
(m/z): 225 [M+1]" »

LEMEERAHEEWIRZEFFERLEYIIDRE
{E&#IBHK AR - LC-MS (m/z): 485 [M+1]*; '"H NMR (CDCl,, 400
MHz)* 255 & : 6 (ppm) 1.54-1.73 (m, 4H), 1.90-1.97 (m, 6H), 2.65-

2.71 (m, 1H), 2.86-2.98 (m, 3H), 3.18 (s, 1H), 3.54 (s, 1H), 3.74 (s, 2H),
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4.19 (s, 4H), 4.39 (s, 1H), 4.88(s, 1H), 6.75-6.85(m, 3H), 7.08-7.16 (m,
2H), 7.22 (d, J = 8 Hz, 2H), 7.34 (s, 1H),11.68 (s, 1H) «
BEHi40

Q0 — — "

SOR
“ o

408
N
A
0D
N~ OH
ok:/:\©:o
oo LY
4

0

40A 40C

COOH
40E

11L& 440A(14.10 g > 90.38 mmol)AEtOH(100 mL)th 2 35 %
A INaBH4(3.43 g~ 90.83 mmol) - EZ 8 THHESY2 h- BRE&Y
B ZB:(300 mL)FRRE » FKREEKER - LMK Na,SOLF7 R B 7
% 158/ &%40B - LCMS (m/z): 159 [M+1]* ; '"H-NMR (CDCl;, 400
MHz) ¥ BEH & © 6 (ppm) 4.89 (s, 2H), 7.46-7.49 (m. 3H), 7.81-7.86
(m, 4H) -

RHEE%)40B(6.00 g 37.97 mmol)R JRHBr(200 mL)5 Z B &%)
FEIOC TRHRER - EEYRA LB BRI mL)FFE - H/KKEKE
W HEWEEREN(Z8ZE/ERE - 5% vkl BEksy @
40C - LCMS (m/z): 221 [M+1]" > '"H-NMR (CDCl;, 400 MHz) ¥ 3 4% &%
K : & (ppm) 4.67 (s, 2H), 7.48-7.52 (m. 3H), 7.80-7.85 (m, 4H) -

F£-10C T Rt & ¥)40C(550 mg » 2.50 mmol) f% IR 7 i B & (502
mg > 7.50 mmol) ? & /K THF(S ml) Z B K F B AN &ELDAZ
THF(3.75 mL > 7.50 mmol » 2 M) » B % EE0C TS he HEK
AW AZBZEE(S50 mL)FME > BAKREKER BEEWEBERE
T(ZBE Z B/ A mEE - 10% viv)&iqL - /BELEY40D - LCMS (m/z):
208 [M+1]" > '"H-NMR (CDCl;, 400 MHz)¥ E55#41& : § (ppm) 0.99-
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1.02 (m, 2H), 1.30-1.33 (m, 2H), 2.99 (s, 2H), 7.40 (d, J = 10.2 Hz, 1H),
7.46-7.50 (m, 2H), 7.72 (s, 1H), 7.82-7.84 (m, 3H) -

ANiN{E&¥40D(400 mg » 1.93 mmol) &z NaOH(4.00 g » 100 mmol)
M EtOH/H,0(1/5 mL)th Z 8 &Y) > F100C TR HRKR - B1& A /EHCI
WEFEESI ZEpH=1 - HZB Z8(200 mL)#H%E » F/KREKERK  &fF
7KNa,SO8 % » B 72 % » B E{E&Y40E - LCMS (m/z): 225 [M-1] -
'"H-NMR (CDCl;, 400 MHz)* B4 (& : 6 (ppm) 0.91-0.94 (m, 2H),
1.37-1.40 (m, 2H), 3.15 (s, 2H), 7.37-7.47 (m, 3H), 7.66 (s, 1H), 7.74-
7.80 (m, 3H) -

IbEWAERHERASH HILEWIFT K 2 EFER LS YWIERLE
L&Y IBERERL - LCMS (m/z): 487 [M+1]*» 'H NMR (CDCl;, 400
MHz) ¥ B #i& : 6 (ppm) 0.82-0.91 (m, 2H), 1.17-1.25 (m, 2H), 1.57-
1.78 (m, 4H), 2.99 (br s, 1H), 2.51 (br s, 1H), 2.99-3.21 (m, 4H), 3.47
(br s, 1H), 4.06 (br s, 2H), 4.21 (s, SH), 4.77 (s, 1H), 6.52 (d, J = 10.3
Hz, 1H), 6.66 (d, J = 8.0 Hz, 1H), 6.74 (s, 1H), 6.80 (d,.J = 7.6 Hz, 1H),
7.40-7.50 (m, 3H), 7.75-7.80 (m, 4H) -

B 41
=

7£-78 C—F?‘ﬁfﬁ{%w—f\_ﬁfbA*@“A(SOO mg > 2.97 mmol)j}
THF(30 mL)d 7 /&R F 7R in-BuLi(1.42 mL > 3.56 mmol) - B 141§ H
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F£-78°C T##1 h - & DMF(434 mg - 5.94 mmol)RIIEREYF HIE
ISCTEEHE—/INE - KIEYAEMNLCIER - S8% > BiHEH
BIOK e » B MK Na,SOM 0% » BFEHWBERBN(CHKRIE/E
SH20% viv)ai{k - 5 F{E&%41B - 'H-NMR (CDCl;, 400 MHz) ¥ ZF 4
#& : 6 (ppm) 7.47 (dd, J = 2.0, 8.8 Hz, 1H), 7.83 (d, J = 8.8 Hz, 1H),
7.93(d, J = 2.0 Hz, 1H), 7.97 (s, 1H), 10.11 (s, 1H) -

FO0°C THEN, T E1L& ¥ 41B(500 mg » 2.54 mmol)R EtOH(10 mL)
2 BB PR IINaBH(97 mg > 2.54 mmol) HFE25C F##1 h - KJE
YIAK(0 mLZK - REWHAZEBZBE(50 mLx3)EHE - K&HZAE
P B K R - MK Na,S0 80 0% » HRW - BEEE&W4IC -
'"H-NMR (CDCls, 400 MHz) ¥ BH & : 6 (ppm) 2.00 (br s, 1H), 4.93
(s, 2H), 7.15 (s, 1H), 7.27 (dd, J = 2.4, 8.8 Hz, 1H), 7.71(m, 2H) -

FEOTC T a1t &#)41C(5.83 g 29.7 mmol)[X ZEE(100 mL)F Z3F
W PR IIPBrs(6.71 mL)FA50 mLZ Bt 2 /AR - £0C TR & Y2
he K EWEAK-/K(G0 mL)d » BSRES YA ZEE (100 mLx3)ZE
- etz AkE M KR EKER  HEHEKNa,SOF21E - HEWL
EWMADRE— S WLHBANRKEZ T—2 8 - (E&#41D. '"H-NMR
(DMSO-dg, 400 MHz) ¥ EH &% : 6 (ppm) 5.10 (s, 2H), 7.41 (dd, J =
2.0, 8.8 Hz, 1H), 7.53 (s, 1H), 7.94 (s, 1H), 8.00 (d, J = 8.8 Hz, 1H) -

E{L&#41D(5.12 g 19.6 mmol)Y CHCI3(60 mL)oh 7 £E & f 7%
S R JINaCN(1.45 g » 29.5 mmol) ~ KOH(275 mg > 4.91 mmol) - n-
BusNHSO4(1.68 g 4.91 mmol) kK 7K(60 mLYZR&EY » F25C T —/N
% BRERESYNAZLCRERIB0TE - BESWASAE SRR
DCMEE K 2 i /K #H FEDCM(100 mLx3)XEEY o 484 ff 2 7 1 #8 F K
REEKER  BHEMAKNaSOH % BREEWEBERBN(ZBRZE/
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FH 0 20% v/iv)4i{k 0 B F L& ¥ 41E - 'H-NMR (DMSO-d;, 400
MHz) T ER B4 : 6 (ppm) 4.46 (s, 2H), 7.41 (m, 2H), 7.96 (s, 1H),
8.01 (d, J = 8.8 Hz, 1H) -

FOC TERRIRE TEHEEW4ENS g 7.25 mmol) i & K
DMF(30 mL)™ 2 /A% 7R fINaH(60% » 870 mg > 21.74 mmol) » 7£30
CTHHINDER  EOCTERRMI2-ZRZ 5 (1.88 g 21.74
mmol) » B EEMARE2SCEHERK - KEWA1 M HCLE
B HRZBZE(100 mLx3)ZEH - ZIMYWAKREAKER » BRE
JKN2,S0.521% - HEVEHYBERRN(ZBZE/AH > 20% v/v)
aiqk > BFELE&Y41F - '"H-.NMR (DMSO-ds, 400 MHz) ¥ ERE Bk ¢ 8
(ppm) 1.65 (m, 2H), 1.95 (m, 2H), 7.40 (dd, J = 2.0, 8.8 Hz, 1H), 7.43
(s, 1H), 7.89 (s, 1H), 8.00 (d, J = 8.4 Hz, 1H) »

E/EE¥41F(570 mg > 2.75 mmol){A/K(30 mL)s 2 & 48 & IR i
NaOH(3 g > 75 mmol) - £ [E)i THHEEWREK - ERER > SHE
ARHCIEREIpHES - BIE B A/KAERK » BREZE > BI{EEW41G -
'H-NMR (DMSO-ds, 400 MHz) T E 4 #1& : 6 (ppm) 1.42 (m, 2H), 1.65
(m, 2H), 7.26 (s, 1H), 7.33 (dd, J = 1.6, 8.4 Hz, 1H), 7.81 (s, 1H), 7.91
® (d, J= 8.4 Hz, 1H) 12.80 (br s, 1H) o

LEMNEERAH Y CEWIFRRZEFERLLEWICRE
EE&IBR & - LCMS: 513 [M+1]"; '"H-NMR (DMSO-ds, 400 MHz)
EEEHIE 5 (ppm) 1.16 (m, 2H), 1.38 (m, 2H), 1.65 (m, 4H), 2.21
(m, 1H), 2.61 (m, 3H), 2.66 (m, 1H), 3.89 (m, 1H), 4.23 (m, 5H), 4.70
(s, 1H), 5.53 (s, 1H), 6.47 (d, J = 8.4 Hz, 1H), 6.60 (d, J = 8.4 Hz, 1H),
6.63 (s, 1H), 6.73 (d, J = 8.0 Hz, 1H), 7.34 (s, 1H), 7.40 (d, J = 8.4 Hz,
1H), 7.90 (s, 1H), 8.00 (d, J = 8.4 Hz, 1H) »

EHHl42
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7 ér ¥

BALEY42A(2.5 g 13.7 mmol) ~ FEZHZE (.35 mL > 12.5
mmol) + FALERE=ZE (285 mg > 1.25 mmol) ZK,CO;3(5.18 g -
37.5 mmol)ADMSO(60 mL) Z B IFKAEIC THEN, FIBHEBRE - R
EYVIHZBEZB5(100 mL)FFE > HEZFE—FL41Z25C - HHCIKAE
RO MAMEBREYS > ELACCERALRER - BABHZRERSO0
T8 HERNBSE - oEEAHE HAK(50 mLx3) & 8/K(200 mL)
ok 0 B IKNaSO 2 8% - HR%E > B2 H L& %42B - LC-MS
(m/z): 276 [M+1]" -

E{E&#)42B(2.75 g > 10 mmol)ADMSO(50 mL) e ik & iR A
NaCl(820 mg > 14 mmol) > A B SWIMEE110CEIFEIS ho fEE
RS 225C BMRFH & HHKE (00 mL) & /K(SO mL)iFE -
TrEEE AR ROKA - KA Z & HE (00 mL)ER - BEREHZHHE
7K (200 mL) R BE/K (100 mL)5EHk @ &2 MK Na,SO.520% » BB »
B (LS 42C - LC-MS (m/z): 204 [M+1]" - '"H-NMR (CDCls, 400
MHz) ¥ ZE5 3% : § (ppm) 3.837 (s, 2H), 7.384 (d, J = 9.6 MHz, 1H),
7.384 (d, J = 8.0 MHz, 1H), 7.625 (t, J = 8.0 MHz, 1H) -

FOC TEILE42C(1 g 5 mmol) A THF(20 mL)H Z & ik
INaH(60% + 0.6 g * 15 mmol) » B REEWEOC THRHSTE B
AIIE1,2-2R Z%E(2.8 g0 15 mmol) ZTHF(2 mL) - \BE#EOC T
B2 hEEERTEEENICh - HEHBMIMKA mL)ZRERKE#ZE
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RYE o RFTISHEIRL AN 2B Z85(50 mL)$ B A/K(15 mL)ZEHE » &%
7K Na,SOEZ 8k - HRME > BRI (L& ¥42D - LC-MS (m/z): 230
[M+1]"

BIEE&42D(1 g 4 mmol)ANaOH/KBE W (3 M+ 20 mL)$ >~ &
FRIMEAZERZFEIS h HEELAZEZER - T/ ARAHCIK
AR M) Z2pH=38 F £ B ZB5(50 mLx3)Z A » &K #&KNa,SO,8Z
B HEW SI{L&%42E - LC-MS (m/z): 249 [M+1]": '"H-NMR
(CDCls, 400 MHz) F BEH #1& : 0 (ppm) 1.282 (q, J = 4.0 MHz, 2H),

® 1.780 (q, J = 4.0 MHz,2H), 7.310 (d, J=9.6MHz,1H), 7.380 ~ 7.415
(m,3H) -

ILEVREERAHELEWIEZEFERLEMRERE
{EEMIBE AR - LC-MS (m/z): 509 [M+1]"; '"H-NMR (CDCl,, 400
MHz)F EH #& : § (ppm) 0.971~1.078 (m, 2H), 1.601 (m, 2H), 1.856
(m, 4H), 2.813 (m, 4H), 2.954 (m, 2H), 4.113 (m, 1H), 4.252
(s,4H),4.916 (s,1H), 5.712 (d, J = 6.8 MHz,1H),6.535 (m,1H), 6.600 (d,
J = 2 MHz,1H), 6.730(d, J = 8.4 MHz,1H), 7.380 (m, 1H), 7.451 (m,
2H) -

® w13
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e ] 0 — —
CbzHN j
ChzHR
43A

438

0 o

N~ OH

NH,
43C

%) 0
43D
H (Nj OH

ey Oﬁ@j} W ¥ehase

43E

LEVBBRELRAHE PEYAIFAZEFERLEEW3AR
BILIEIE A & 5% o LC-MS (ESI) m/z: 427 [M+H]"; '"H-NMR (CDCl,,
400 MHz) 6 (ppm) 1.42-1.47 (m, 2H), 1.60-1.63 (m, 4H), 2.45-2.60 (m,
4H), 4.09-4.13 (m, 1H), 4.25 (s, 4H), 4.88-4.89 (m, 1H), 5.05-5.06 (m,
2H), 6.76-6.82 (m, 1H), 6.82-6.84 (m, 2H), 7.29-7.37 (m, 5H) -

ILEYCE MM HPEYERL 2 BFFERLLEYW43BRE
hRIYETR & © LC-MS (ESI) m/z: 293 [M+H]"; 'H-NMR (CDCls,
400 MHz) ¢ (ppm) 1.43 (s, 2H), 1.56-1.60 (m, 4H), 2.37-2.45 (m, 6H),
3.20 (s, 1H), 4.26 (s, 4H), 4.54 (d, J = 3.2 Hz, 1H), 6.80-6.85 (m, 3H) -

LEMBRABEEHRAHHLEMIFRZEFFER{LEW43C
REPRWAKREHK

{E&#743. LC-MS (ESI) m/z: 500 [M+H]" ; '"H-NMR (MeOD, 400
MHz) ¢ (ppm) 1.46-1.47 (m, 2H), 1.58-1.61 (m, 4H), 2.08-2.19 (m, 2H),
2.49-2.52 (m, 4H), 2.98-3.02 (m, 1H), 3.06-3.10 (m, 1H), 3.18-3.24 ’(.m,
1H), 3.36-3.41 (m, 1H), 4.17-4.21 (m, 4H), 4.26-4.30 (m, 1H), 4.80 (d, J
= 2.8 Hz, 1H), 6.49 (d, J = 9.2 Hz, 2H), 6.78 (d, J = 1.2 Hz, 2H), 6.87
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(s, 1H), 7.13(d, J = 8.8 Hz, 2H) - ¥ Z - HPLC{& {4 - ;5% : MeOH

(0.1% DEA) » &4 : OJ-H (250%x4.6 mm 5 pm) > Rt : 2.8743 %% -
{E&¥)43E. LC-MS (ESI) m/z: 500 [M+H]* ; '"H-NMR (MeOD, 400

MHz) 6 (ppm) 1.49-1.94 (m, 7H), 2.12-2.17 (m, 1H), 2.90-3.22 (m, SH),
3.35-3.50 (m, 5H), 3.80-3.83 (m, 1H), 4.22 (s, 4H), 4.49-4.53 (m, 1H),
4.81 (d, J = 3.2 Hz, 1H), 6.50 (d, J = 8.8 Hz, 2H), 6.81-6.84 (m, 2H),
6.94 (s, 1H), 7.12(d, J = 8.8 Hz, 2H) - ¥ Z M- HPLC{& & » B H -
MeOH (0.1% DEA) » % f¥ : OJ-H (250x4.6 mm 5 pm) » Rt : 4.943 4% o

® B 544 | (j ~

OH N~ OH

W00 ) WO
ChzHN ————= ChaHN o T MK, o
F

4B

N QH (Nj (:)H
A O A o)

{EEW4ARABEHR B H R EMAIRAFRTM Z 7 FE A F

HYC8 - (EEWBAR AR P EIYWAS - WLIRIE R P EYWAIKE
® ;.

{E&%144A. LC-MS (ESI) m/z: 445 [M+H]" -

{E&¥44B » HREE - S AN EHFEANR T —F 8 - LC-MS
(ESI) m/z: 311 [M+H]" -

IEEMUCRUMEHRAHHLEMIR 2 EFERLEEY43B
REPE WAL EHK

{t& #)44C. LC-MS (ESI) m/z: 518 [M+H]" ; 'H-NMR (CDCl,, 400
MHz) : 6 (ppm) 1.43 (s, 1H), 1.88 (s, SH), 2.03 (s, 1H), 2.12 (s, 2H),
2.98-3.07 (m, 3H), 3.18-3.30 (m, 3H), 3.40-3.50 (m, 2H), 3.69 (s, 1H),
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4.23 (s, 5SH), 4.50 (s, 1H), 4.79 (s, 1H), 6.44 (d, J = 8 Hz, 2H), 6.66-6.71
(m, 2H), 7.14 (d, J = 8 Hz, 2H), 7.78 (s, 1H), 10.78 (s, 1H) -

{E&#744. LC-MS (ESI) m/z: 518 [M+H]" ; '"H-NMR (CDCls, 400
MHz) 6 (ppm) 1.40 (s, 1H), 1.85 (s, 4H), 1.98 (s, 2H), 2.14 (s, 1H), 2.61
(s, 1H), 3.06 (s, 2H), 3.23-3.37 (m, 4H), 3.50 (s, 2H), 3.68 (s, 1H), 4.22-
4.26 (s, 4H), 4.52 (s, lH), 4.79 (s, 1H), 6.47 (d, J = 8 Hz, 2H), 6.65-6.71
(m, 2H), 7.14 (d, J = 8 Hz, 2H), 7.78 (s, 1H), 10.69 (s, 1H) »

HHl45

N° OH
NH, o S
R 1B

N~ O N

H O ?H
OO CC o 00 TS

45A

EEASRASAHEHTRAHE a2 EFER TRYRA
BHEYMAEKREK -

L& #)45. LC-MS (ESI) m/z: 562 [M+H]" : '"H-NMR (CDCl;, 400
MHz) & (ppm) 1.78-1.87 (m, 6H), 1.96-2.01 (m, 2H), 2.07-2.20 (m, 2H),
2.67-2.70 (m, 4H), 2.83-2.87 (m, 1H), 2.93-2.97 (m, 2H), 3.16-3.38 (m,
4H), 3.55-3.61 (m, 2H), 3.97-4.02 (m, 2H), 4.19-4.23 (m, 1H), 4.46-4.51
(m, 1H), 5.00 (d, J = 2.4 Hz, 1H), 6.30 (d, J = 8.0 Hz, 1H), 6.45 (d, J =
8.8 Hz, 2H), 6.85 (d, J = 8.8 Hz, 1H), 7.07 (dd, J = 8.0, 2.0 Hz, 1H),
7.16 (d, J = 9.2 Hz, 2H), 7.41 (d, J = 2.0 Hz, 1H) ; ¥ 2 ¥ HPLCHE 4 -
7% : MeOH (0.1% DEA) > %4 : OZ-H (250x4.6 mm 5 pm) - Rt :
4.0457 5% -

{L&#45A. LC-MS (ESI) m/z: 562 [M+H]* ; "H-NMR (CDCl,, 400

MHz) 6 (ppm) 1.77 (m, 3H), 1.88-1.96 (m, 2H), 2.02-2.10 (m, 4H), 2.92-
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2.03 (m, 3H), 3.22-3.24 (m, 3H), 3.36-3.38 (m, 2H), 3.56-4.10 (m, 8H),
4.47-4.52 (m, 2H), 4.93 (s, 1H), 6.52 (d, J = 8.8 Hz, 2H), 6.87 (d, J =
8.4 Hz, 1H), 7.12-7.17 (m, 3H), 7.40 (s, 1H), 7.55 (d, J = 7.6 Hz, 1H),
11.08 (s, 1H) ; ¥ 2 M HPLCE & » 5% : MeOH (0.1% DEA) » &4k
AD-H (250%4.6 mm 5 pm) » Rt : 5.6543 4% -

HBl46
® o
o — OO0 —
.

F,@—@Emjj Jrazenase
e w8

L& Y46 K 46BFEH R RSt B L&MW1l 2 & A E&%43C
F2AARB P MARALEWIBRERK

{E&%146. LC-MS (ESI) m/z: 484 [M+H]" ;: '"H-NMR (MeOD, 400
MHz) 6 (ppm) 1.48-1.52 (m, 2H), 1.59-1.62 (m, 4H), 2.05-2.17 (m, 2H),
2.47-2.62 (m, 6H), 3.00-3.02 (m, 1H), 3.09-3.24 (m, 1H), 3.31-3.38 (m,
@ 21D, 4.18-4.21 (m, 4H), 4.22-4.23 (m, 1H), 4.80 (d, J = 3.2 Hz, 1H),
6.51-6.54 (m, 2H), 6.77-6.78 (m, 2H), 6.90-6.95 (m, 3H) - ¥ % {4 HPLC
& > % : MeOH (0.1% DEA) > % #:0J-H (250x4.6 mm 5 pm)
Rt: 2.71434% -

{E&%)46B. LC-MS (ESI) m/z: 484 [M+H]" ; 'H-NMR (MeOD, 400
MHz) 6 (ppm) 1.37-1.38 (m, 2H), 1.50-1.53 (m, 4H), 1.83-1.89 (m, 1H),
2.01-2.09 (m, 1H), 2.46-2.52 (m, 6H), 3.08-3.25 (m, 5H), 4.08-4.09 (m,
4H), 4.18-4.21 (m, 1H), 4.67 (d, J = 3.6 Hz, 1H), 6.38-6.41 (m, 2H),
6.67-6.68 (m, 2H), 6.75-6.82 (m, 3H) - ¥ Z M HPLC{E & > & H :
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MeOH (0.1% DEA) » &£ 0J-H (250x4.6 mm 5 pm) > Rt : 4.4453 8% -
547

RO0 T OO

<>

*_’F O\gﬁm F J s O..,mo]
47 47B

LEMITRAIBEERAHBLEMIFREZEFERPREYDRE
EEY4BRE T HWARIEEWIBRERK -

{E& %47, LC-MS (ESI) m/z: 506 [M+H]" ; '"H-NMR (MeOD, 400
MHz) § (ppm) 2.03-2.21 (m, 4H), 2.59-2.69 (m, 2H), 2.72-2.88 (m, 1H),
3.01-3.11 (m, 1H), 3.23-3.32 (m, 5H), 3.37-3.45 (m, 2H), 3.97-4.09 (m,
SH), 4.67 (s, 1H), 6.61 (s, 1H), 6.68-6.72 (m, 2H), 6.97 (d, J = 8.4 Hz,
1H), 7.04-7.09 (m, 1H), 7.24 (d, J = 8.8 Hz, 1H), 7.58 (d, J = 8.8 Hz,
2H) -

(& ¥47B. LC-MS (ESI) m/z: 506 [M+H]" ; 'H-NMR (MeOD, 400
MHz) & (ppm) 1.84-2.15 (m, 4H), 2.53-2.67 (m, 2H), 3.04-3.07 (m, 1H),
3.24-3.35 (m, 6H), 3.40-3.43 (m, 2H), 3.93-3.97 (m, 1H), 4.17 (s, 1H),
6.62 (s, 1H), 6.61-6.70 (m, 3H), 6.97 (d, J = 9.2 Hz, 1H), 7.02-7.07 (m,
1H), 7.23 (d, J = 9.2 Hz, 1H), 7.52-7.57 (m, 2H) *

B pl48

C185766A.docx -182-

o



1655185

Q QH
Crivg - e —
228 c F
(J (>

N QH N C:)H
0 F o) F
48 48A

IEEYS R ABARE RSt LG TR ZEFFER PHEAYCK
EEP22BRE FRAVARILEYTBRE K
{E&¥748. LC-MS (ESI) m/z: 471 [M+H]" ; '"H-NMR (MeOD, 400
® MHz) 6 (ppm) 1.70-1.76 (m, 4H), 2.10-2.20 (m, 2H), 2.52-2.68 (m, 6H),
3.02-3.04 (m, 2H), 3.28-3.31 (m, 1H), 3.47 -3.48 (m, 2H), 4.13-4.16 (m,
SH), 4.47 (d, J = 2.4 Hz, 1H), 6.35-6.37 (m, 1H), 6.46-6.49 (m, 1H),
6.59-6.64 (m, 2H), 7.41-7.43 (m, 1H), 7.88-7.89 (m, 1H) - ¥ Z ¢ HPLC
f6& % » Y5 IPA (0.1% DEA) » &4 : OD-H 250x4.6 mm 5 um » Rt :
7334788 -
b4 % 48A. LC-MS (ESI) m/z: 471 [M+H]"; 'H-NMR (MeOD,
400 MHz) 6 (ppm) 1.68-1.72 (m, 4H), 1.78-1.87 (m, 1H), 2.02-2.12 (m,
@ (H), 2.47-2.65 (m, 6H), 3.01--3.03 (m, 1H), 3.25-3.47 (m, 4H), 4.12-
4.15 (m, SH), 4.67 (d, J = 3.2 Hz, 1H), 6.34-6.36 (m, 1H), 6.45-6.47 (m,
1H), 6.59-6.64 (m, 2H), 7.39-7.40 (m, 1H), 7.86-7.87 (m, 1H) - ¥ &4
HPLC{& 4 » /A% : IPA (0.1% DEA)» & ¥ : OD-H 250x4.6 mm 5
um - Rt 8.3347 4%
B 149
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Q OH
oLy 00, —
NHy o COOH
S c 1B

Q (?)H Q ?H
49 49A

EEMAIRAIAFEHER At L G WIFT ik 2 2 F A P RS
BEPHEYARE -

{L&449. LC-MS (ESI) m/z: 575 [M+H]" ; '"H-NMR (MEOD, 400
MHz) § (ppm) 2.04-2.22 (m, 10H), 2.51-2.55 (m, 1H), 2.85 (s, 2H), 2.88 (@
(s, 1H), 3.10-3.30 (m, 7H), 3.32-3.76 (m, 7H), 4.56-4.59 (m, 1H), 4.71
(m, 1H), 6.48-6.52(m, 2H), 7.05-7.07 (d, J = 8.4 Hz, 1H), 7.14-7.18 (m,
2H), 7.30-7.33 (m, 1H), 7.57-7.59 (m, 1H) ; 3 EZMHHPLC{E & » B :
MeOH (0.5% DEA) > %4t : AD-H (250x4.6 mm 5 pm) > Rt : 2.39%}
w e

{L&¥149A. LC-MS (ESI) m/z: 575 [M+H]": 'H-NMR (MEOD,
400 MHz) 6 (ppm) 1.64-1.65 (m, 1H), 2.02-2.19 (m, 9H), 2.89 (s, 1H),
2.91 (s, 2H), 3.12-3.30 (m, 6H), 3.30-3.74 (m, 8H), 4.53-4.56 (m, 1H),
4.80 (m, 1H), 4.91 (d, J = 2.0 Hz, 1H), 6.47-6.49 (d, J = 8.8 Hz, 2H),
7.10-7.15 (m, 2H), 7.32-7.35 (m, 1H), 7.53-7.55 (m, 1H) ; ¥} 2 #HPLC
ffkf4 - /A% : MeOH (0.5% DEA) » &4 : AD-H (250%4.6 mm 5 pm) >
Rt: 3.8247 8% -

B BI50
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£
N~ OH y MOH

Q C?)H Q ?H
L0 LT o0, 2 TO

EEYSORSOAEHR A HLEWIFMRK 2 EFER PRI YRK
LEN4BRE PRIVARILEMIBRERK
(L& %#750. LC-MS (ESI) m/z: 596 [M+H]" : '"H-NMR (CDCl;, 400
@ MH2) & (ppm) 1.72 (m, 4H), 1.77-1.85 (m, 2H), 1.92-1.99 (m, 2H), 2.11-
2.25 (m, 2H), 2.63-2.71 (m, 4H), 2.83-2.87 (m, 1H), 2.94-3.01 (m, 2H),
3.30-3.42 (m, 3H), 3.48-3.57 (m, 3H), 3.95-4.01 (m, 2H), 4.21-4.26 (m,
1H), 4.41-4.46 (m, 1H), 5.01 (d, J = 2.4 Hz, 1H), 6.35 (d, J = 8.0 Hz,
1H), 6.77 (d, J = 2.4 Hz, 1H), 6.84 (d, J = 8.4 Hz, 1H), 7.00 (dd, J = 8.8,
2.0 Hz, 1H), 7.09 (dd, J = 8.8, 2.4 Hz, 1H), 7.14-7.19 (m, 1H), 7.31 (dd, -
J =10.0, 2.4 Hz, 1H), 7.44 (d, J = 2.0 Hz, 1H), 7.62-7.66 (m, 2H) ; ¥
W HPLCIR 4 » %% © EC%(0.1% DEA): EtOH (0.1% DEA) =
70:30 » &£ (0Z-H 250%4.6 mm 5 pum) » Rt © 7.2243 4% -
® {E&%50A. LC-MS (ESI) m/z: 596 [M+H]" ;: '"H-NMR (CDCl,, 400
MHz) & (ppm) 1.80 (m, 6H), 1.93-2.00 (m, 2H), 2.05-2.11 (m, 1H), 2.17-
2.23 (m, 1H), 2.65-2.75 (m, 4H), 2.86-2.92 (m, 2H), 2.99-2.03 (m, 1H),
3.31-3.37 (m, 1H), 3.43-3.59 (m, 5H), 3.96-4.02 (m, 2H), 4.21-4.25 (m,
1H), 4.39-4.44 (m, 1H), 4.99 (d, J = 2.8 Hz, 1H), 6.35 (d, J = 8.0 Hz,
1H), 6.76-6.79 (m, 2H), 7.00 (dd, J = 9.2, 2.4 Hz, 1H), 7.07 (dd, J = 8.4.
2.0 Hz, 1H), 7.13-7.18 (m, 1H), 7.31 (dd, J = 10.0, 2.4 Hz, 1H), 7.38 (d,
J = 2.0 Hz, 1H), 7.59-7.65 (m, 2H) ; ¥ 2 M HPLCE# » B H : FOE
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(0.1% DEA): EtOH (0.1% DEA) = 70:30 » &£ (0Z-H 250%x4.6 mm 5
um) > Rt : 82747 §F -

Z #4151 .
()

N OH
Y + CI‘O’ND\WOH
NH, o o)
M 1B

N N

D w D
oA LI K o O L
o 0]
51 5

1A

EEYSIRSIAEHR A HEEWIFT K ZEFER FRYM
RE P AR ERK -

{E&#¥51. LC-MS (ESI) m/z: 512 [M+H]" ; '"H-NMR (DMSO-d,,
400 MHz) J (ppm) 1.16 (s, 3H), 1.28 (s, 3H), 1.76-1.81 (m, 6H), 2.11-
2.19 (m, 2H), 2.59-2.88 (m, 6H), 2.95-2.99 (m, 1H), 2.97-2.99 (m, 1H),
3.06-3.13 (m, 1H), 3.20-3.34 (m, 4H), 4.26-4.31 (m, 1H), 4.81 (s, 1H),
6.47 (d J = 9.2 Hz, 2H), 6.68 (d J = 8.8 Hz, 1H), 7.14-7.13 (m, 4H) - ¥
# f: HPLC& {4 » A %IMeOH (0.1% DEA) » % 0J-H (250x4.6 mm 5
um) > Rt : 2,785y 4% o

{E&951A. LC-MS (ESI) m/z: 512 [M+H]" ; '"H-NMR (DMSO-dq,
400 MHz) 6 (ppm) 1.21 (s, 6H), 1.69-1.72 (m, 6H), 1.82-1.87 (m, 1H),
2.03-2.10 (m, 1H), 2.49-2.69 (m, 6H), 3.00-3.06 (m, 1H), 3.13-3.17 (m,
2H), 3.22-3.28 (m, 4H), 4.17-4.22 (m, 1H), 4.70 (s, 1H), 6.40 (d, J = 8.8
Hz, 2H), 6.57 (d, J = 8.8 Hz, 1H), 6.95-7.03 (m, 4H) - % 2 ¥ HPLC{X
> BB MeOH (0.1% DEA) > % 4£0J-H (250x4.6 mm 5 pm) > Rt :
3.4957 8% -
H Bl52
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IEEYSLRSAFE RS YILEWIFRK Z EFFERALEEY14B
EHEYMCARBLEEMIBR FRIMAREHK
{E&#)52. LC-MS (ESI) m/z: 538 [M+H]" ; '"H-NMR (MeOD, 400
@ MH2) 6 (ppm) 1.72 (s, 4H), 2.01-2.17 (m, 2H), 2.50-2.64 (m, SH), 2.83-
2.86 (m, 1H), 3.01-3.09 (m, 1H), 3.34-3.42 (m, 4H), 4.05-4.17 (m, SH),
4.71 (s, 1H), 6.60-6.70 (m, 3H), 6.95 (d J = 8.4 Hz, 1H), 7.02-7.06 (m,
1H), 7.20-7.23 (m, 1H), 7.54-7.58 (m, 2H) ; ¥ 2 M HPLCIE & » 38
MeOH (0.1% DEA) » &k AD-H (4.6x250 mm 5 pm) * Rt : 6.6343 5%
{L&#52A. LC-MS (ESI) m/z: 538 [M+H]'; 'H-NMR (MeOD,
400 MHz) & (ppm) 1.71 (s, 4H), 1.85-1.90 (m, 1H), 1.92-2.15 (m, 1H),
2.48-2.65 (m, 6H), 3.00-3.08 (m, 1H), 3.29-3.39 (m, 4H), 4.14 (s, SH),
4.67 (s, 1H), 6.59-6.67 (m, 3H), 6.93 (d, J = 8.4 Hz, 1H), 6.99-7.04 (m,
1H), 7.18 (d, J = 8.0 Hz, 1H), 7.19-7.53 (m, 2H) ; ¥ 22 - HPLC{& &
%% : MeOH (0.1% DEA) » % AD-H (4.6x250 mm 5 um) » Rt © 13.47
THE -
B B53
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4 . 5 N
s Br @ °

53A 538

5 o
O 53C

N Q N~ OH

O OH

{E&¥)53B ~ SINSIDFEHRASTHILEWIBRIEEMIFF 22
FFERLEYS3ARSIBREI-R-4-BERLEWIBREK -

{E&%)53B. LC-MS (ESI) m/z: 248 [M+H]" ;: '"H-NMR (DMSO-d,,
400 MHz) 6 (ppm) 2.05-2.15 (m, 2H), 2.87-2.95 (m, 1H), 2.23-2.29 (m,
2H), 2.38-2.41 (m, 2H), 6.67-6.69 (m, 1H), 6.97 (d, J = 2 Hz, 1H), 7.19-
7.24 (m, 2H) 7.60-7.63 (m, 1H) -

{E & #53. LC-MS (ESI) m/z: 508 [M+H]"; 'H-NMR (MeOD, 400
MHz) J (ppm) 1.70 (s, 4H), 1.85-1.90 (m, 1H), 2.06-2.09 (m, 1H), 2.25-
2.66 (m, 6H), 2.98-3.02 (m, 1H), 3.20-3.21 (m, 4H), 4.09 (s, 4H), 4.15-
4.18 (m, 1H), 4.67 (d, J = 3.2 Hz, 1H), 6.58-6.61 (m, 1H), 6.66-6.69 (m,
2H), 6.77 (d, J = 1.6 Hz, 2H), 6.85 (d, J = 1.2 Hz, 2H), 6.99-7.02 (m,
2H), 7.48-7.50 (m, 1H) - ¥ Z 4 HPLC{& & » A H : MeOH (0.5%
DEA) » % AS-H (250%4.6 mm 5 pm) » Rt : 5.584 & -

1 & ¥)53D. LC-MS (ESI) m/z: 508 [M+H]": 'H-NMR (MeOD,
400 MHz) 6 (ppm) 1.91-2.12 (rﬁ, 6H), 2.59-2.63 (m, 1H), 3.04-3.14 (m,
3H), 3.32-3.38 (m, 4H), 3.46-3.59 (m, 2H), 3.67-3.74 (m, 1H), 4.07-4.17
(m, 4H), 4.38-4.42 (m, 1H), 4.76 (d, J = 2.4 Hz, 1H), 6.63-6.65 (m, 1H),
6.75-6.78 (m, 2H), 6.87-6.89 (m, 2H), 7.05-7.06 (m, 2H), 7.53-7.55 (m,
1H) - ¥ 2 % HPLC& {4 » A %l : MeOH (0.5% DEA) » & ¥f AS-H
(250%4.6 mm 5 um) » Rt : 6.8547 %% -

H 154
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Q OH
O,ND\(O . v\C[CI .
=N OH NH, o/A
228 E
2 o 0
H cl K/‘\@Cl
: + N\ :
QN/J\«’NH e Q'NO"@’”” e
0
54 54A

LESARS4AFEEHERAS T EEYTMA ZEFERILE%22B
EHEYMERBLEMIBREPHEMAKRERK -
{E&¥154. LC-MS (ESI) m/z: 485 [M+H]" ; '"H-NMR (MeOD, 400
® MHz) 6 (ppm) 0.56-0.60 (m, 4H), 1.92-2.08 (m, 4H), 2.10-2.37 (m, 2H),
2.90-3.00 (m, 1H), 3.01-3.20 (m, 3H), 3.32-3.74(m, 9H), 4.45 (d, J = 2.8
Hz 1H), 6.78-6.81 (m, 1H), 6.84-6.87 (m, 1H), 7.21-7.22 (m, 2H), 7.39
(s, 1H), 7.79-7.80 (m, 1H), 7.88-7.92 (m, 1H) ¥ 2 4 HPLC{EH: » &
B : IPA (0.5% DEA): &4 : OZ-H 250%4.6 mm 5 pm > Rt : 3.884%
{E&¥)54A. LC-MS (ESI) m/z: 485 [M+H]'; 'H-NMR (MeOD,
400 MHz) § (ppm) 0.60-0.72 (m, 4H), 1.64-1.80 (m, 5H), 2.00-2.10 (m,
@ 1H), 2.51-2.73 (m, 6H), 3.01-3.08 (m, 1H), 3.25-3.32 (m, 2H), 3.36-
3.47(m, 2H), 3.73-3.76 (m, 1H), 4.18-4.19 (m, 1H), 4.76 (d, J = 2.8 Hz
1H), 6.34-6.36 (m, 1H), 6.44-6.47 (m, 1H), 7.15-7.16 (m, 1H), 7.21-7.22
(m, 1H),7.30 (s, 1H), 7.37-7.39 (m, 1H), 7.86-7.87 (m, 1H) - $f &4
HPLC& & » &8 : IPA (0.5% DEA) &4 : OZ-H 250%4.6 mm 5
um > Rt : 5.2547%& -
B 555
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OO Qe T

EEVISSKSSBEEHRAHHILEYIBAR R EFERLEY
26C & 1H-E31-2(3H)-FI R & 1L &Y 5A K U & -4H- Ik g -4-F 5K & B

{E&#155. LC-MS (ESI) m/z: 492 [M+H]" ; '"H-NMR (CDCl;, 400
MHz) § (ppm) 2.02 (m, 4H), 2.28 (m, 2H), 3.21 (m, 10H), 3.76 (m, 6H),
4.18 (m, 4H), 4.48 (m, 1H), 4.81 (m, 1H), 6.79 (m, 3H), 7.20 (m, 4H),
7.90-11.44 (m, 2H) ; ¥ 2 MHPLC& 4 > 357 : EtOH (0.5% DEA) » &
FEIC (150%4.6 mm 5 ym) * Rt : 4.9747 88 -

{E&#)55B. LC-MS (ESI) m/z: 492 [M+H]* ; 'H-NMR (CDCl;, 400
MHz) 6 (ppm) 1.58 (m, 1H), 1.95 (m, 5H), 3.17 (m, 11H), 3.70 (m, 5H),
4.09 (m, 4H), 4.41 (m, 1H), 4.73 (m, 1H), 6.71 (m, 3H), 7.11 (m, 4H),
7.73-11.59 (m, 2H) - ¥ 2 HHPLC& {4 » S5 : EtOH (0.5% DEA) » &
FEIC (150%4.6 mm 5 pm) » Rt : 5.8457 8% -

B 4156
NQBr —_— N/;>>Br —_— Q OH ———
i §6A D_0563

Q oH o N OH Q OH
; 2 o A o
NQNWOJ —_— NQ»NWOJ N NQNOMK@?\@O]
5 = = i§
>—o >—d 0 >0 0
56D 56 56E

IBAEE(1.5 g 25.8 mmol) L& #156A(3.0 g > 17.2 mmol)}R N-
' 813%-2-”&[:”@”%@3(20 mL)EPZ/thD%EP AEANEeE=TE 2§ (2.9 g’
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25.8 mmol)Z MU &L (25 mL) » BB RS EE A TEERRE
THEHEOS h- BREHEAZEZE(GSO mL) R AHEL(50 mL)ME » AK
(30 mL)R& EE/K (30 mL)%E K - KMKFBEMEE RS AEAVES
RELER(EHME » 100% v/v)4iM - B E{LEY)56B - LC-MS: (m/z)
216 [M+2]* ; 'H-NMR (DMSO-d,, 400 MHz) 6 (ppm) 0.66-0.69 (m, 2H),
0.75-0.78 (m, 2H), 4.19-4.22 (m, 1H), 7.16 (m, 1H), 7.26-7.28 (m, 1H),
8.11-8.12 (d, J = 5.2 Hz,1H) -

L& 456C - 56 S6E5 i #f F 8t ML & W 1B R 157 it 7 32 e 8 A

® EEMS56BRS6CRE 1-K-4-AFERALEMIBER A K -

{E&#56C. LC-MS (ESI) m/z: 249 [M+H]" ; '"H-NMR (DMSO-d,,
400 MHz) 6 (ppm) 0.84-0.91 (m, 4H), 2.19-2.30 (m, 2H), 3.53-3.73 (m,
5H), 4.31 (s, 1H), 6.27-6.78 (m, 2H), 7.80-8.15 (m, 1H), 12.72-12.95 (m,
1H) -

{E&#156. LC-MS (ESI) m/z: 509 [M+H]*: 'H-NMR (CDCl,, 400
MHz) ¢ (ppm) 0.73-0.77 (m, 4H), 1.78-1.79 (m, 4H), 2.16-2.20 (m, 2H),
2.64-2.69 (m, 4H), 2.87-2.92 (m, 2H), 3.20-3.29 (m, 2H), 3.37-3.41 (m,
2H), 4.12-4.14 (m, 2H), 4.23-4.26 (m, 4H), 4.97-4.98 (m, 1H), 5.79 (s,

® 1H), 6.09-6.11 (m, 2H), 6.77-6.86 (m, 3H), 7.87-7.89 (m, 1H) - $f & 4
HPLC& {4 » A8 : IE2%E(0.1% DEA) : EtOH (0.1% DEA) = 30:70 &
£ AD-H (4.6x250 mm 5 um) > Rt @ 7.5443 % -

L& #)56E. LC-MS (ESI) m/z: 509 [M+H]" ; '"H-NMR (CDCl;, 400
MHz) 6 (ppm) 0.71-0.75 (m, 4H), 1.79-1.80 (m, 4H), 2.00-2.14 (m, 2H),
2.67-2.75 (m, 4H), 2.87-2.95 (m, 2H), 3.24-3.47 (m, 4H), 4.06-4.12 (m,
2H), 4.20-4.23 (m, 4H), 4.94-4.94 (m, 1H), 5.77-5.79 (m, 1H), 6.08-6.22
(m, 2H), 6.76-6.84 (m, 3H), 7.85-7.87 (m, 1H) - ¥f & HPLCIE & » &
Bl : EC % (0.1% DEA) : EtOH (0.1% DEA) = 30:70 %4 AD-H
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(4.6x250 mm S um) > Rt: 26.19%7 8% -

57 .
Oreoon | L2
C,U A -

288 E
Q OH Q OH
=N K./:\C[C' =N ‘\/\@C'
cv{_/)’ N%NH o/A u{}' N@ g/ﬂH OA
57 57A

ILEYISTRSTARERAM B EEDIFRAZEFERE%28B
EHEMERELLESWIBR T REMAKREHK
{b&%)57. LC-MS (ESI) m/z: 519 [M+H]" ; 'H-NMR (CDCls, 400

MHz) é (ppm) 0.81-0.85 (m, 4H), 1.72-1.74 (m, 5H), 2.21-2.23 (m, 2H),
2.61-2.65 (m, 4H), 2.72-2.73 (m, 2H), 2.93-2.96 (m, 1H), 3.40-3.52 (m,
4H), 3.72-3.73 (m, 1H), 4.10-4.13 (m, 1H), 4.75 (d, J = 4.8 Hz, 1H),
6.15-6.18 (m, 1H), 6.26 (d, J = 8.8 Hz, 1H), 7.21-7.23 (m, 3H), 7.26 (s,
1H), 7.43-7.44 (m, 1H), 7.94 (s, 1H) : ¥ Z ¥ HPLCI& M » & H :
MeOH (0.5% DEA) » B4 0J-H (4.6x250 mm 5 pm) » Rt : 4.2443§% -
(L& #5TA. LC-MS (ESI) m/z: 519 [M+H]" ; 'H-NMR (CDCl,, 400 @

MHz) ¢ (ppm) 0.83-0.85 (m, 4H), 1.77-1.79 (m, 5H), 2.16-2.18 (m, 2H),
2.56-2.59 (m, 4H), 2.68-2.71 (m, 2H), 2.93-2.94 (m, 1H), 3.40-3.57 (m,
4H), 3.76-3.77 (m, 1H), 4.11-4.13 (m, 1H), 4.73 (d, J = 4.8 Hz, 1H),
6.11-6.15 (m, 1H), 6.30 (d, J = 8.8 Hz, 1H), 7.24-7.24 (m, 3H), 7.26 (s,
1H), 7.36-7.37 (m, 1H), 8.02 (s, 1H) ; ® ZE M HPLCI& & » BH
MeOH (0.1% DEA) » & f£ AS-H (4.6x250 mm 5 pm) > Rt : 4.9043 4% -
B HIs8
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FU&——>A\O©/&—’ A\O)NQNO\OWOH
(), ()

N OH

A\"ﬁ@w%@ A\ﬁavﬁj

58D

L& YIS8BFREH R ASH L&Y S6BRTil 2 127 (F A{E & #58AR
HALEYS6AKR S o LC-MS: (m/z) 216 [M+2]" -

IE&¥S8C ~ S8 S8DFEHKBHHLEWMIBRIFM ZEFE
RIEES8BRSSCRE1-R-4- A RIEEMIBRERK °

{t&#)58C. LC-MS (ESI) m/z: 249 [M+H]" ; "H-NMR (DMSO-ds,
400 MHz) 6 (ppm) 0.62-0.72 (m, 4H), 2.14-2.19 (m, 2H), 3.16-3.27 (m,
3H), 3.36-3.42 (m, 2H), 4.07 (s, 1H), 6.51-6.90 (m, 2H), 7.12-7.14 (m,
1H) -

{E&%)58. LC-MS (ESI) m/z: 509 [M+H]" ; 'H-NMR (CDCl;, 400
MHz) J (ppm) 0.72-0.76 (m, 4H), 1.73-1.75 (m, 4H), 2.13-2.18 (m, 2H),
2.60-2.67 (m, 4H), 2.84-2.86 (m, 2H), 2.92-2.96 (m, 1H), 3.16-3.18 (m,
1H), 3.24-3.25 (m, 2H), 3.34-3.37 (m, 1H), 4.04-4.07 (m, 1H), 4.15-4.18

| (m, 1H), 4.22-4.24 (m, 4H), 4.95-4.96 (m, 1H), 6.25-6.27 (m, 1H), 6.69-
6.74 (m, 2H), 6.80-6.85 (m, 2H), 6.92-6.95 (m, 1H), 7.571-7.578 (m,
1H) - ¥ & 4 HPLC{E 4 » & % : MeOH (0.5% DEA) % #f OJ-H
(4.6x250 mm 5 pm) * Rt : 3.584) 4% -

{E& #)58D. LC-MS (ESI) m/z: 509 [M+H]* ; '"H-NMR (CDCl,, 400
MHz) 6 (ppm) 0.84-0.88 (m, 4H), 1.91-2.21 (m, 6H), 2.83-2.97 (m, 2H),
3.01-3.27 (m, 4H), 3.33-3.46 (m, 2H), 3.57-3.67 (m, 3H), 4.03-4.05 (m,
1H), 4.16-4.22 (m, 4H), 4.46-4.54 (m, 1H), 4.78-4.82 (m, 1H), 6.73-6.86
(m, 3H), 7.10-7.17 (m, 1H), 7.29-7.32 (m, 1H), 7.59-7.70 (m, 2H),
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11.07-11.19 (m, 1H) - $ZE ¥ HPLC{E#4 » A% - MeOH (0.5% DEA)
EfEOJ-H (4.6x250 mm 5 pm) » Rt : 4.25435% -

B H59

IEEMSIHHRASHHELEMIFA 2 EFER TR TR SR
MIRZEFPHEYWARLEEWIBE &K - LC-MS (ESI) m/z: 534
[M+H]" ; '"H-NMR (MeOD, 400 MHz) 6 (ppm) 2.02-2.06 (m, 6H), 2.15-
2.19 (m, 1H), 2.92-2.99 (m, 1H), 3.10-3.26 (m, 5H), 3.31-3.35 (m, 1H),
3.68-3.71 (m, 3H), 4.46-4.50 (m, 2H), 4.62-4.69 (m, 2H), 4.92-4.99 (m,
2H), 5.11-5.12 (m, 1H), 6.38-6.41 (d, J = 9.2 Hz, 1H), 6.57-6.60 (d, J =
8.4 Hz, 1H), 7.11-7.14 (m, 2H), 7.26-7.45 (m, 1H), 7.44-7.45 (d, J = 2.0
Hz, 1H), 8.07-8.09 (d, J = 9.6 Hz, 1H) -

= #4160
Q OH

Q oH ' Q oH
m—@‘ Naﬁfm.o/\/h{j ) c"QNO"'1moNND
) cl 0 cl
60 60A

LEY60R60ARE HER At L& 2 EFER PR UR
ZRZEFEMARIEEMIBR G -

154 %760. LC-MS (ESI) m/z: 561 [M+H]" - 'H-NMR (MeOD, 400
MHz) 6 (ppm) 1.77-1.78 (m, 4H), 2.05-2.12 (m, 4H), 2.58-2.62 (m, 4H),
2.71-2.84 (m, 4H), 3.01-3.07 (m, 1H), 3.14-3.19 (m, 1H), 3.25-3.31 (m,
3H), 3.39 (t, J = 7.2 Hz, 4H), 3.94 (t, J = 5.6 Hz, 2H), 4.20-4.25 (m,
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1H), 4.82 (d, J = 2.4 Hz, 1H), 6.44 (d, J = 8.8 Hz, 2H), 6.86 (d, J = 8.8
Hz, 1H), 7.08 (d, J = 9.2 Hz, 2H), 7.15 (dd, J = 8.4, 2.0 Hz, 1H), 7.41
(d, J = 1.6 Hz, 1H) - W2 M HPLCIEA » 58 : EC5(0.1% DEA) :
EtOH (0.1% DEA) = 30:70 » & & IA (4.6x250 mm 5 pm) > Rt : 6.414}
o
{E&#60A. LC-MS (ESI) m/z: 561 [M+H]' - 'H-NMR (MeOD,
400 MHz) 6 (ppm) 1.75-1.77 (m, 4H), 1.81-1.86 (m, 1H), 2.07-2.12 (m,
3H), 2.55-2.61 (m, 4H), 2.68-2.70 (m, 2H), 2.84 (t, J = 4.8 Hz, 2H),
® 3.02-3.09 (m, 1H), 3.16-3.20 (m, 2H), 3.27-3.30 (m, 3H), 3.39 (t, J = 6.8
Hz, 4H), 3.99 (t, J = 5.2 Hz, 2H), 4.20-4.21 (m, 1H), 4.81 (d, J = 2.0 Hz,
1H), 6.43 (d, J = 8.4 Hz, 2H), 6.91 (d, J = 8.4 Hz, 1H), 7.06 (d, J = 8.4
Hz, 2H), 7.17 (d, J = 7.8 Hz, 1H), 7.38 (s, 1H) » ¥ 2 % HPLCIE{ » &
Bl : IE%2(0.1% DEA) : EtOH (0.1% DEA) = 30:70 » K0 IA
(4.6x250 mm 5 pm) » Rt : 10.69%5)§&

H 61
®

N” oH
d 0
O A0
oL — T AT
N Br N-N Y 0
° / | \
61A 618 61C

N Q N" OH

O OH
D 00T
— PO 05
\ \
61

61D

{tE%61B - 61K 61DFE MR A S HE&WIBR 1Tk 2 2R
IEE61AKGIBRE(LEWIARIBRE K °
{E& % 61B. LC-MS (ESI) m/z: 246 [M+H]" ; '"H-NMR (DMSO-dq,

400 MHz) & (ppm) 2.17-2.25 (m, 2H), 3.20-3.24 (m, 1H), 3.32-3.41 (m,
2H), 3.47-3.56 (m, 2H), 3.89 (s, 3H), 6.43 (s, 1H), 6.58 (dd, J, = 9.6 Hz,

C185766A.docx -195-



1655185

J,=12.0 Hz, 1H), 7.50 (d, J = 9.6 Hz, 1H), 7.76 (d, J = 2.0 Hz, 1H) -

{E&%761. LC-MS (ESI) m/z: 506 [M+H]": '"H-NMR (MeOD, 400
MHz) ¢ (ppm) 1.85-1.86 (m, 4H), 1.94-2.01 (m, 1H), 2.20-2.25 (m, 1H),
2.68-2.83 (m, 6H), 3.14-3.31 (m, 1H), 3.37-3.41 (m, 1H), 3.48-3.50 (m,
2H), 3.91 (s, 1H), 4.22 (s, 1H), 4.28-4.31 (m, 1H), 4.79 (d, J = 3.2 Hz,
1H), 6.32 (s, 1H), 6.62 (dd, J, = 8.8 Hz, J, = 2.0 Hz, 1H), 6.76-6.83 (m,
2H), 6.89 (d, J = 2.0 Hz, 1H), 7.51 (d, J = 8.8 Hz, 1H), 7.75 (d, J = 0.8
Hz, 1H) -

{E&%761D. LC-MS (ESI) m/z: 506 [M+H]*; 'H-NMR (MeOD,
400 MHz) ¢ (ppm) 1.93-1.98 (m, 4H), 2.20-2.23 (m, 2H), 2.88-2.92 (m,
1H), 2.90-3.19 (m, 8H), 3.31-3.34 (m, 1H), 3.45-3.50 (m, 2H), 3.95 (s,
3H), 4.09-4.15 (m, 4H), 4.38-4.42 (m, 1H), 4.82 (d, J = 2.8 Hz, 1H),
6.28 (s, 1H), 6.62 (dd, J, = 8.8 Hz, J, = 2.0 Hz, 1H), 6.81-6.90 (m, 3H),
7.53 (d, J = 8.8 Hz, 1H), 7.76 (d, J = 0.8 Hz, 1H) -

# 162 -
0 (0 o
o o0 C\\;/\QOL

L

fb&eiE R At WL EWMIFT ZEFERATEYLKZAE
dRMAR{EEYIBR SRR « LC-MS (ESI) m/z: 502 [M+H]" : 'H-
NMR (MeOD, 400 MHz) § (ppm) 2.01-2.10 (m, 6H), 2.82-2.84 (m, 1H),
3.10-3.18 (m, 5H), 3.21-3.27 (m, 1H), 3.45-3.46 (m, 1H), 3.53-3.70 (m,
4H), 3.87-3.96 (m, 1H), 4.58-4.64 (m, 1H), 4.72-4.74 (m, 2H), 4.97-4.98
(m, 1H), 5.29-5.34 (m, 1H), 6.38-6.43 (m, 2H), 7.04-7.08 (m, 2H), 7.17-
7.26 (m, 1H), 8.29-8.34 (m, 1H), 8.49 (s, 1H) °
EHl63
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{EE63AK63IBRE -8 -4- A RILEWIBRERK -

{E&%)63B. LC-MS (ESI) m/z: 261 [M+H]" ; '"H-NMR (CDCl;, 400
MHz) 6 (ppm) 2.05-2.15 (m, 3H), 2.53 (s, 3H), 2.62 (s, 2H), 2.81-2.97
(m, 4H), 3.35-3.37 (m, 2H), 3.75-3.81 (m, 2H), 6.17 (s, 1H), 6.37-6.39
(m, 1H), 7.85-6.89 (m, 1H) -

{E&#763. LC-MS (ESI) m/z: 521 [M+H]" ; 'H-NMR (MeOD, 400
MHz) 6 (ppm) 2.03-2.20 (m, 6H), 2.68-2.72 (m, 1H), 3.05 (s, 4H), 3.14-
3.25 (m, 5H), 3.32-3.33 (m, 3H), 3.36-3.37 (m, 1H), 3.56-3.62 (m, 1H),
3.67-3.81 (m, 3H), 4.19-4.30 (m, 5H), 4.47-4.52 (m, 2H), 4.84 (d, J =
2.8 Hz, 1H), 6.28-6.29 (m, 1H), 6.55-6.58 (m, 1H), 6.82-6.92 (m, 3H),
7.09-7.11 (m, 1H) « ¥ Z ¥HPLCHE# » A% : MeOH (0.5% DEA) » &
FAD-H (250%x4.6 mm 5 um) » Rt : 2.56%3 8 -

L& ¥ 63D. LC-MS (ESI) m/z: 521 [M+H]'; 'H-NMR (MeOD,
400 MHz) 6 (ppm) 1.74-1.79 (m, 1H), 2.02-2.18 (m, 5H), 2.98-3.02 (s,
4H), 3.14-3.20 (m, 6H), 3.35-3.44 (m, 4H), 3.54-3.75 (m, 4H), 4.22-4.26
(m, 5H), 4.43-4.51 (m, 2H), 4.81 (d, J = 2.4 Hz, 1H), 6.30 (s, 1H), 6.54-
6.56 (m, 1H), 6.78-6.94 (m, 3H), 7.05-7.08 (m, 1H) - ¥ Z ¥ HPLC{&
{4 » S| © MeOH (0.5% DEA) » % #FAD-H (250%4.6 mm 5 pm) * Rt :
6.784) 4% - |
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H Bl64

07— 00 PO

4
548 6
EE4BRGAFEH R A B EEWIBRIFTM 2B FFEHLE
YI64AR 64BR L 1-8-4- B ¥ R AL W 1BR AR -
{E&%164B. LC-MS (ESI) m/z: 276 [M+H]" ; '"H-NMR (DMSO-d,,
400 MHz) 6 (ppm) 1.21 (s, 6H), 1.90 (t, J = 6.8 Hz, 2H), 1.94-2.08 (m,
2H), 2.66 (t, J = 6.8 Hz, 2H), 3.07-3.27 (m, 5H), 6.18-6.27 (m, 2H), 6.49
(d, J=8.8 Hz, 1H) -
1E&%)64. LC-MS (ESI) m/z: 536 [M+H]" ;: '"H-NMR (MeOD, 400
MHz) 6 (ppm) 1.32-1.35 (m, 6H), 1.83 (s, 2H), 2.16-2.41 (m, 6H), 2.83
(m, 2H), 3.21 (s, 3H), 3.40-3.46 (m, 2H), 3.58-3.69 (m, 5H), 3.80-3.91
(m, 1H), 3.88-4.10 (m, 4H), 4.19-4.55 (m, 1H), 4.83 (s, 1H), 6.76-7.30

(m, 6H) -
E‘@J«SS@
on ®
N | ?H M N c?)H
(AU s Al B G4 s P

ftEeSERRAM M LEMIFRZEFFERATHYGRIARE
HEMARIEEMIBERE K - LC-MS (ESI) m/z: 502 [M+H]*; 'H-
NMR (CDCl;, 400 MHz) § (ppm) 0.75-0.81 (m, 4H), 1.99-2.25 (m, 6H),
2.89-3.31 (m, 7H), 3.62 (m, 1H), 3.69-3.77 (m, 3H), 4.45 (s, 1H), 4.95
(s, LH), 6.44 (d, J = 8.8 Hz, 2H), 6.98 (d, J = 8.0 Hz, 1H), 7.09-7.23 (m,
4H), 7.56 (s, 1H), 11.55 (s, 1H) -
B 66
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OH N™ OH

cl cl
o O— 5 —
CbzHN /A N CbzHN A
O H O
E6 43A 66A
) (D o
N~ OH : Cl
Ci H
H - CI’O'NOWNH A
NH, A O
0 o}
668 66

IEEYAXEEHRAH U PHYAIFTR I EFFERATHEHYER
LEMBARB FEWASK LR IERE K « LC-MS (ESI) m/z: 459
[M+H]*

{EEY66BFHHEX A H AV ERM 2 B EREEW6ARE
TEIVMETREGHK > HEREE—-FSHLENEFEANRT —H B - LC-MS
(ESI) m/z: 325 [M+H]" -

LE6FERAH L eI 2 EFFEHIEEY66BE F
MYZREBEFRAWARIEEGEWIBEK &K - LC-MS (ESI) m/z: 532.1
[M+H]" ; 'H-NMR (MeOD, 400 MHz) 6 (ppm) 0.55-0.83 (m, 4H), 1.53-
1.59 (m, 1H), 1.71-1.74 (m, 1H), 1.84-1.85 (m, 1H), 1.87-1.98 (m, 4H),
2.05-2.21 (m, 2H), 2.54 (m, 1H), 2.94-3.32 (m, 6H), 3.46-3.54 (m, 3H),
3.72-3.88 (m, 2H), 4.58-4.63 (m, 1H), 6.44 (d, J = 8.8 Hz, 2H), 7.12 (d,
J=9.2 Hz, 2H), 7.33 (s, 2H), 7.53 (s, 1H)

B file7

o0 — .‘
OOH

O;A@L/A FO-Q. or;m St
{E& #1678 « 675 67CH i % A &t BHL & W 1B R 1Ff it 2 12 ¥ (5
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EE¥67A ~ 6TBR TR ERE 1-R-4-B%E - (LS WIBR HRIMAK
B e

{E&#67B. LC-MS (ESI) m/z: 242 [M+H]" ; 'H-NMR (CDCl;, 400
MHz) ¢ (ppm) 2.17-2.20 (m, 2H), 2.98-3.02 (m, 1H), 3.25-3.30 (m, 1H),
3.39-3.52 (m, 3H), 6.65 (s, 1H), 6.90-6.92 (m, 1H), 6.96-7.00 (m, 1H),
7.15-7.19 (m, 1H), 7.47-7.55 (m, 3H) -

{£&%767. LC-MS (ESI) m/z: 534 [M+H]" ; '"H-NMR (MeOD, 400

MHz) § (ppm) 0.44-0.55 (m, 4H), 1.78-1.82 (m, 4H), 2.00-2.03 (m, 2H),
2.11-2.13 (m, 2H), 2.63-2.71 (m, 4H), 2.77-2.81 (m, 3H), 3.01-3.05 (m, ®
1H), 3.24-3.36 (m, 3H), 3.49-3.51 (m, 1H), 4.24-4.25 (m, 1H), 4.80 (d, J
= 2.0 Hz, 1H), 6.62 (s, 1H), 6.85-6.88 (m, 1H), 7.00-7.04 (m, 1H), 7.08-
7.14 (m, 2H), 7.19-7.23 (m, 1H), 7.37 (s, 1H), 7.53-7.57 (m, 3H) - $f &
MEHPLC&E f# » A %H @ E= 48 (0.1% DEA) : EtOH (0.1% DEA) =
30:70 » EFETA-H 250%x4.6 mm 5 um) » Rt : 4.884y %% o

{L&%767C. LC-MS (ESI) m/z: 534 [M+H]"; 'H-NMR (MeOD,
400 MHz) 6 (ppm) 0.60-0.67 (m, 4H), 1.70-1.72 (m, 4H), 1.87-2.19 (m,
2H), 2.47-2.62 (m, 4H), 2.64-2.67 (m, 2H), 3.01-3.08 (m, 1H), 3.27-3.40
(m, 4H), 3.65-3.70 (m, 1H), 4.14-4.21 (m, 1H), 4.76 (d, J = 2.8 Hz, 1H), o
6.63 (s, 1H), 6.88-6.90 (m, 1H), 7.00-7.04 (m, 1H), 7.14-7.20 (m, 3H),
7.30 (s, 1H), 7.47-7.56 (m, 3H) - ¥ E M HPLCIEMHE - BH : FOk
(0.1% DEA) : EtOH (0.1% DEA) = 40:60 » %+ 0Z-H 250%4.6 mm 5
um) > Rt : 11.5757%& o
E 68
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{EEY168B ~ 68K 68CH HER St HLEWIBRIFM 227 H
{E57)68A - 68BK FRIVCHE1-R-4-HK - (LEWIBR FREIAK
BH -

{E&¥)68B. LC-MS (ESI) m/z: 242 [M+H]" ; '"H-NMR (MeOD, 400
MHz) J (ppm) 2.24-2.27 (m, 2H), 3.09-3.12 (m, 1H), 3.54-3.80 (m, 4H),
6.85-6.87 (d, J = 9.6 Hz, 1H), 7.21-7.27 (t, 1H), 7.52-7.56 (t, 1H), 7.62
(d, J=9.6 Hz, 1H), 7.68 (d, J = 9.6 Hz, 1H), 7.99 (d, J = 9.6 Hz, 1H) »

{E&%768. LC-MS (ESI) m/z: 521 [M+H]" ; 'H-NMR (MeOD, 400
MHz) § (ppm) 1.76-1.79 (m, 4H), 2.07-2.15 (m, 2H), 2.57-2.79 (m, 6H),
3.06-3.21 (m, 2H), 3.43-3.49 (m, 1H), 3.65-3.72 (m, 2H), 4.09-4.18 (m,
5H), 4.68 (d, J = 2.8 Hz, 1H), 6.61-6.73 (m, 3H), 7.09-7.11 (m, 1H),
7.41-7.42 (m, 1H), 7.53-7.59 (m, 2H), 7.86 (d, J = 9.2 Hz, 1H) - ¥ &%
HPLC{& 4 » A%l : MeOH (0.1% DEA) » % AS-H 250x4.6 mm 5
um > Rt 4374748 -

{E&#68C. LC-MS (ESI) m/z: 521 [M+H]"; 'H-NMR (MeOD,
400 MHz) J (ppm) 1.79-1.81 (m, 4H), 1.97-2.05 (m, 1H), 2.11-2.23 (m,
1H), 2.55-2.80 (m, 7H), 3.15-3.19 (m, 1H), 3.56-3.78 (m, 5H), 4.23-4.27
(m, 5H), 4.78 (d, J = 2.8 Hz, 1H), 6.71-6.84 (m, 3H), 7.16-7.20 (m, 1H),
7.48-7.52 (m, 1H), 7.61-7.67 (m, 2H), 7.93 (d, J = 9.2 Hz, 1H) - &4
HPLCE# » %l © MeOH (0.1% DEA) » & AS-H 250x4.6 mm 5
pm > Rt : 4.5534% o
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EPHEYGRELEYWIBR FHMWAKRERE -

1E&#769. LC-MS (ESI) m/z: 486 [M+H]" ; '"H-NMR (CDCl;, 400
MHz) 6 (ppm) 0.78-0.82 (m, 4H), 1.82-1.87 (m, 3H), 2.02-2.19 (m, 4H),
2.85-3.36 (m, 1H), 3.75-3.78 (m, 1H), 4.26-4.28 (m, 1H), 5.06 (d, J =
2.8 Hz, 1H), 6.45-6.48 (m, 2H), 6.51-6.52 (m, 1H), 6.92-6.99 (m, 3H),
7.10-7.13 (dd, J = 12.4, 2.0 Hz, 1H), 7.19 (t, J = 8.4 Hz, 1H) ; ¥ &
HPLC{& 4 » /A%l : MeOH (0.5% DEA) » %&£ OJ-H 250x4.6 mm 5
pum > Rt : 2.6243 8% -

{E&¥)69A. LC-MS (ESI) m/z: 486 [M+H]" ; '"H-NMR (MEOD,
400 MHz) 6 (ppm) 0.69-0.83 (m, 4H), 1.64-1.69 (m, 1H), 2.02-2.15 (m,
5H), 3.14-3.24 (m, SH), 3.36-3.87 (m, 7H), 4.52-4.55 (m, 1H), 4.89 (d, J
= 2.8 Hz, 1H), 6.60 (m, 2H), 6.92-6.95 (m, 2H), 7.16-7.23 (m, 2H), 7.33
(t, J = 8.8 Hz, 1H) ; ¥ 2 ¥ HPLC{& {4 » 5% : MeOH (0.5% DEA) » &
FEOJ-H 250x4.6 mm 5 pm » Rt : 4.62434%
HHI70
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{E&%)70. LC-MS (ESI) m/z: 502 [M+H]" ; '"H-NMR (MeOD, 400
® MHz) 6 (ppm) 1.69-1.78 (m, 4H), 1.99-2.22 (m, 2H), 2.61-2.70 (m, 4H),
2.75-2.77 (m, 2H), 2.91-2.93 (m, 1H), 3.02-3.03 (m, 1H), 3.25-3.28 (m,
1H), 3.38-3.44 (m, 2H), 4.03-4.10 (m, 4H), 4.20-4.21 (m, 1H), 4.72 (d, J
= 2.8 Hz, 1H), 6.64 (s, 1H), 6.69-6.73 (m, 2H), 6.81 (s, 1H), 6.89-6.92
(m, 1H), 7.01-7.04 (m, 1H), 7.19-7.23 (m, 1H), 7.51-7.59 (m, 3H) - ¥f &
MEHPLC& & » &%l : MeOH (0.1% DEA) » & 4EIC-H 250x4.6 mm 5
pum > Rt 4.9 min o

&% T0A. LC-MS (ESI) m/z: 502 [M+H]*; 'H-NMR (MeOD,
400 MHz) 6 (ppm) 1.69-1.76 (m, 4H), 1.88-2.18 (m, 2H), 2.61-2.71 (m,
4H), 2.74-2.76 (m, 2H), 3.03-3.07 (m, 1H), 3.25-3.32 (m, 2H), 3.39-3.41
(m, 2H), 4.09-4.11 (m, 4H), 4.19-4.20 (m, 1H), 4.69 (d, J = 3.6 Hz, 1H),
6.63 (s, 1H), 6.66-6.73 (m, 2H), 6.79 (s, 1H), 6.87-6.90 (m, 1H), 6.99-
7.03 (m, 1H), 7.16-7.21 (m, 1H), 7.47-7.56 (m, 3H) - ¥ 2 £ HPLC{&
& » 5%l : MeOH (0.1% DEA) > % #£1C-H 250%4.6 mm 5 pum * Rt:
7.09457 8 -
BT
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0 o]
Br/(:f(:: Bfm Br” : :O:<

T1A 71B 7C

N OH
A o
N N RH j
OH — ° __ .

(o}

o] o o

71D 7T1E

Q OH Q OH
() n’ 0
0 0 0 °
71 71F

L&Y T1A(4.50 g » 20.93 mmol) ~ FREH(12.14 g > 0.209 mol) %
MERZOE (1.51 g 20.93 mmol)A B (50 mL)F > 5K ES0C T# 16
he HEYBSREREN(CHB LB/ HME > 0%E8% v/v)E(L &
L& ¥ 71B - 'TH-NMR (CDCl;, 400 MHz) 6 (ppm) 1.46 (s, 6H), 2.71
(s, 2H), 7.10-7.14 (m, 2H), 27.72 (d, J = 8.4 Hz, 1H) ¢

L&Y 71B(3.80 g > 5.90 mmol) &z TES(5 ml)JATFA(5S mD)F 7 &
SYHEIOC THMHLI h - HEWRBRSRBRELEW (2K ZE/GHE -
0%ZE 5% viv)@i{L » B &% 71C - '"H-NMR (CDCl;, 400 MHz) §
(ppm) 1.32 (s, 6H), 1.79 (t, J = 6.8 Hz, 2H), 2.71 (t, J = 6.8 Hz, 2H),
6.91-6.95 (m, 3H) °

{EETID » MMETIFFEHRA St EEWIBRIFTK Z 25 {FE R
LEMTICEKTIDAE1-R-4-BE R(EEWIBEREHK

{E&#)71D. LC-MS (ESI) m/z: 276 [M+H]* ; 'H-NMR (CDCl,, 400
MHz) ¢ (ppm) 1.32 (s, 6H), 1.77 (t, J = 6.8 Hz, 2H), 2.26-2.30 (m, 2H),
2.68 (t, J = 6.8 Hz, 2H), 3.20-3.39 (m, 3H), 3.50-3.53 (m, 2H), 6.04 (s,
1H), 6.15 (d, J = 8.4 Hz, 1H), 6.91 (d, J = 8.4 Hz, 1H) ¢

{E&%)71. LC-MS (ESI) m/z: 536 [M+H]"; 'H-NMR (CDCl;, 400
MHz) 6 (ppm) 1.32 (s, 6H), 1.78 (t, J = 6.0 Hz, 2H), 2.09 (s, 4H), 2.23-
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2.30 (m, 2H), 2.73 (s, 2H), 2.87-2.97 (m, 2H), 3.11-3.23 (m, 3H), 3.31
(s, 1H), 3.49 (s, 2H), 3.66-3.79 (m, 4H), 4.11-4.23 (m, 4H), 4.48 (s, 1H),
4.86 (s, 1H), 6.51-6.59 (m, 2H), 6.72-6.80 (m, 2H), 6.91 (s, 1H), 7.01-
7.04 (m, 1H), 7.71 (d, J = 8.8 Hz, 1H), 11.03 (s, 1H) ; ¥ Z 4 HPLC{E
## » ¥ EIEtOH (0.1% DEA) » &4+ 0Z-H (250x4.6 mm 5 pm) » RT !
49457 %% -

{E& ¥ T1F. LC-MS (ESI) m/z: 536 [M+H]* ; 'H-NMR (CDCl;, 400
MHz) 6 (ppm) 1.32 (s, 6H), 1.78 (t, J = 6.0 Hz, 2H), 1.98-2.08 (m, 5H),
2.25-2.33 (m, 1H), 2.73 (s, 2H), 2.91-2.99 (m, 3H), 3.16 (s, 1H), 3.28 (s,
1H), 3.42-3.50 (m, 2H), 3.64-3.84 (m, 5H), 4.21 (s, 4H), 4.50 (s, 1H),
4.86 (s, 1H), 6.64-6.70 (m, 2H), 6.81 (s, 2H), 6.90 (s, 1H), 7.04 (d, J =
8.8 Hz, 1H), 7.80 (s, 1H), 10.89 (s, 1H) ; 2 M HPLCE{# » BB EtOH
(0.1% DEA) » = 0Z-H (250x4.6 mm 5 um) » RT : 6.114y %% -

HH72

N" OH
NN = ;
Z N 0
0O
B 72A

68
= e 0 = A o}
A OFE T - (0T
o 0o
72 72B

ILeW2 R T2BEHRAS &I 2 EFEMR{LS768B
RELEWIBREK -

{E&#)72. LC-MS (ESI) m/z: 503 [M+H]" ; '"H-NMR (MeOD, 400
MHz) § (ppm) 1.94 (m, 2H), 2.05 (m, 2H), 2.20 (m, 1H), 2.30 (m, 1H),
3.08 (m, 2H), 3.22 (m, 2H), 3.31-3.34 (m, 1H), 3.49-3.51 (m, 1H), 3.64
(m, 3H), 3.77-3.84 (m, 3H), 4.00-4.02 (m, 2H), 4.08-4.12 (m, 1H), 4.38-
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4.41 (m, 1H), 4.71 (m, 1H), 6.68-6.71 (m, 1H), 6.79-6.82 (m, 1H), 6.97-
7.09 (m, 1H), 7.45 (t, J = 7.6 Hz, 1H), 7.72 (t, J = 7.6 Hz, 1H), 7.82 (d,
J = 7.6 Hz, 2H), 8.29-8.35 (m, 1H) ; ¥ E 4 HPLCI&& » BH : Tk
(0.1% DEA) : EtOH (0.1% DEA) = 10: 90 > #& #£ (S, S)-Whelk-O1
(250%4.6 mm 5 um) » Rt : 7.1993 5% -

{E& %) 72B. LC-MS (ESI) m/z: 503 [M+H]" ; 'H-NMR (MeOD, 400
MHz) 6 (ppm) 1.76-1.81 (m, 1H), 1.92-1.94 (m, 2H), 2.04 (m, 2H), 2.24-
2.26 (m, 1H), 3.05-3.10 (m, 2H), 3.27-3.33 (m, 2H), 3.44-3.54 (m, 2H),
3.62-3.74 (m, 4H), 3.88 (m, 1H), 4.12 (s, 4H), 4.42 (m, 1H), 4.72 (d, J =
3.2 Hz, 1H), 6.69 (d, J = 8.0 Hz, 1H), 6.77-6.79 (m, 1H), 6.87 (s, 1H),
7.03 (m, 1H), 7.42 (1, J = 7.8 Hz, 1H), 7.69 (t, J = 7.8 Hz, 1H), 7.78 (d,
J =72 Hz, 2H), 8.23-8.25 (m, 1H) ; Y2 HHPLCI&4E » AH : FCOE
(0.1% DEA) : EtOH (0.1% DEA) = 10: 90 » & # (S, S)-Whelk-0O1
(250%4.6 mm 5 pm) > Rt : 8.564 5% o

TH73 ~
&
N OH i MOH N" OH .
ASLIE A LA &

EEMDBREERAM M EEMIFF 2 EFERTEYFRZAE
P RIMARIESIBEREGEK - LC-MS (ESI) m/z: 504 [M+H]" : 'H-
NMR (MeOD, 400 MHz) é (ppm) 0.57-0.81 (m, 4H), 2.05-2.08 (m, 1H),
2.18-2.43 (m, 1H), 2.42-2.62 (m, 3H), 3.08-3.32 (m, 4H), 3.45-3.50 (m,
1H), 3.65-3.60 (m, 1H), 3.69-3.72 (m, 1H), 4.16-4.37 (m, 5H), 4.89 (d, J
= 2.4 Hz, 1H), 6.42 (d, J = 8.8 Hz, 2H), 7.11 (d, J = 8.8 Hz, 2H), 7.25
(s, 2H), 7.50 (d, J = 0.8 Hz, 1H) -
BH174
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:z ¢ N(jo 18 )
Q OH Q OH
m@' Naj;;\?\@ * CIO N@-.,mg

{EEWTARTIAFEEHFR At B EEWIFAR 2 B FER P EYRA
B REYARERK -
{£&¥)74. LC-MS (ESI) m/z: 547 [M+H]" ; '"H-NMR (MeOD, 400
® MHz) § (ppm) 1.83 (s, 4H), 2.04-2.20 (m, 2H), 2.60-2.70 (m, 4H), 2.76-
2.83 (m, 3H), 2.85-2.89 (m, 4H), 2.92-2.98 (m, 1H), 3.06-3.11 (m, 2H),
3.31-3.38 (m, 1H), 3.82 (t, J = 10.4 Hz, 4H), 4.27-4.31 (m, 1H), 4.88-
4.91 (m, 1H), 6.50 (d J = 9.2 Hz, 2H), 7.02 (d J = 8.4 Hz, 1H), 7.12-7.14
(m, 2H), 7.23-7.25 (m, 1H), 7.46 (s, 1H); ¥ EWHPLCHE# » A HE
MeOH (0.5% DEA) » B AD-H 250%4.6 mm 5 um * RT : 3.4843 4% -
{E &%) 74A. LC-MS (ESI) m/z: 547 [M+H]": 'H-NMR (MeOD,
400 MHz) 6 (ppm) 1.76-1.84 (m, 5H), 2.08-2.15 (m, 1H), 2.55-2.72 (m,
@ 6H), 2.94-2.97 (m, 4H), 3.03-3.09 (m, 1H), 3.16-3.19 (m, 2H), 3.26-3.31
(m, 2H), 3.78-3.80 (m, 4H), 4.21-4.25 (m, 1H), 4.83 (s, 1H), 6.43 (d J =
8.8 Hz, 2H), 7.01-7.07 (m, 3H), 7.19-7.21 (m, 1H), 7.40 (s, 1H) ; ¥ %
P HPLCE 4 » BB MeOH (0.5% DEA) » & f£ AD-H 250x4.6 mm 5
um > RT : 5.454534% o
B H75
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75A 758 75C 75D
G on G on
— Q’O\(’i‘“ A Q @

L& TISB(1.5 g 6.82 mmo) R =T E#(1.53 g 13.64
mmol) 5 DMSO(20 mL)§ Z & & iR i1k & ¥ 75A(662 mg > 6.82
mmol) - FE100C T I K ER &Y 6/NBF o H L &AL & 8K B K
(100 mL)Z % B M Z B Z 8 (80 mLx3)Z L - FH#48 A & L szeafnK
AB(100 mLx5)5% 8k » KMKRERINEZE > BEH RS - HEYAE
B/ 2B 2B QO:D)BEELW B EREE N At BEEE&®T5C - LC-
MS (ESI) m/z: 298 [M+H]"

{EEPT5D ~ ISR TSEFEHER FA et B L& WIBR 1A 4 > 2 5 B
L& T5C -~ TSDR PHEVERB(EEYIA - IBR P REWARERK -

{E&¥175D. LC-MS m/z: 283 [M-H]" ; '"H-NMR (CDCl;, 400 MHz)
J (ppm) 8.23 (dd, J = 4.9, 1.5 Hz, 1H), 7.66 (ddd, J = 8.4, 7.2, 2.0 Hz,
1H), 7.22 (t, J = 8.1 Hz, 1H), 6.98 (ddd, J = 7.1, 5.0, 0.7 Hz, 1H), 6.86
(d, J = 8.3 Hz, 1H), 6.47-6.37 (m, 2H), 6.33 (t, J = 2.2 Hz, 1H), 3.55 (d,
J = 7.3 Hz, 2H), 3.48-3.26 (m, 2H), 3.20 (p, J = 7.4 Hz, 1H), 2.36-2.21
(m, 2H), 2.07 (s, 1H) -

1E&9)75. LC-MS (ESI) m/z: 577 [M+H]" ; 'H-NMR (MeOD, 400
MHz) § (ppm) 8.16 (dd, J = 5.1, 1.4 Hz, 1H), 7.84-7.76 (m, 1H), 7.40 (d,
J = 1.9 Hz, 1H), 7.3-7.17 (m, 3H), 7.11 (dd, J = 6.8, 5.5 Hz, 1H), 6.87
(d, J = 8.4 Hz, 1H), 6.43 (dd, J = 8.2, 2.1 Hz, 1H), 6.37-6.32 (m, 1H),
6.30 (t, J = 2.2 Hz, 1H), 4.87 (s, 1H), 4.29 (s, 1H), 3.77 (dd, J = 7.5, 4.4
Hz, 2H), 3.41-3.34 (m, 2H), 3.27-3.20 (m, 1H), 3.10 (m, 2H), 2.9-2.63
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(m, 8H), 2.17-2.09 (m, 2H), 1.85 (s, 4H), 0.77-0.61 (m, 4H) - %} 2 1
HPLCH&{F » B8 : IEC2(0.1% DEA): EtOH (0.1% DEA) = 60:40 >
BFEIC 4.6x250 mm 5 um » Rt @ 8.51247¢& o

{E& ¥ 75E. LC-MS (ESI) m/z: 577 [M+H]" ; '"H-NMR (MeOD, 400
MHz) § (ppm) 8.18-8.12 (m, 1H), 7.84-7.73 (m, 1H), 7.40 (d, J = 1.9 Hz,
1H), 7.35-7.16 (m, 3H), 7.10 (dd, J = 6.8, 5.5 Hz, 1H), 6.85 (d, J = 8.4
Hz, 1H), 6.42 (d, J = 8.6 Hz, 1H), 6.33 (d, J = 8.0 Hz, 1H), 6.27 (d, J =
2.2 Hz, 1H), 4.86 (d, J = 2.8 Hz, 1H), 4.28 (s, 1H), 3.89-3.78 (m, 1H),
3.39-3.36 (m, 1H), 3.24 (m, 2H), 3.15-3.04 (m, 2H), 2.85-2.53 (m, 6H),
12.22-2.11 (m, 1H), 1.83 (s, 3H), 0.84-0.59 (m, 4H) - ¥ ZE ¥ HPLC{E
# - BH C ECKE(0.1% DEA): EtOH (0.1% DEA) = 60:40 » &4F1C
4.6x250 mm 5 pm » Rt : 21.1804% % o

EHI76
C"(Q:E)\Br - CI‘(/st?\NO_{ )

C@
S Br

N~ OH

N P o
IQ C\W J — IQO"FU:] : J'\/SQOTmJ

£-78°C THILDA(7.8 mL > 15.5 mmol) /AU & Bk (10 mL)dh ;&
ST EREAINE1LEYT6A3.0 g 14.1 mmol)Z VI FIKE(5 ml)
HESRRETHEAERSY! h- £-78C THRARFINE MR
(5.5 mL > 56.6 mmol)R ULk (15 mL)P 2 EEYMF » BELRR
S THEEREESYIS h- HE&#H ARG mL)EZER > BER
> FAADCM(100 mL=2)ZHY » A37K(30 mL) & 887K (30 mL)E Mk » K&
KB AEZ R RS EEVBSREERBT(GHE > 100% v/vV)&
it > BE{&¥76B - '"H-NMR (DMSO-d,;, 400 MHz) & (ppm) 7.55-
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7.58 (m, 2H), 7.72-7.74 (d, J = 8.0 Hz, 1H), 8.27 (m, 1H) -
fe&%76C ~ T6E K 763 i £ F $1 ¥HL & W 1B R 1R it > 12 e &5 F
L& T6BRT6CREILEWIARIBR AR -
{E&%76C. LC-MS (ESI) m/z: 282 [M+H]" ; '"H-NMR (DMSO-dj,
400 MHz) 6 (ppm) 0.62-0.72 (m, 4H), 2.14-2.19 (m, 2H), 3.16-3.27 (m

b

3H), 3.36-3.42 (m, 2H), 4.07 (s, 1H), 6.51-6.90 (m, 2H), 7.12-7.14 (m,
1H) -

{E&#)76E. LC-MS (ESI) m/z: 542 [M+H]" ; '"H-NMR (MeOD, 400
MHz) § (ppm) 1.97-2.29 (m, 6H), 2.65-2.69 (m, 1H), 3.11-3.30 (m, 4H),
3.32-3.64 (m, 4H), 3.71-3.85 (m, 2H), 4.14-4.27 (m, 4H), 4.48-4.56 (m,
1H), 4.86 (m, 1H), 6.68-6.70 (m, 1H), 6.83-6.85 (m, 2H), 6.89-6.91 (m,
1H), 6.97-6.98 (m, 1H), 7.07-7.08 (m, 1H), 7.51-7.53 (m, 1H), 8.02-8.05
(m, 1H) - ¥ Z M4 HPLCHE {4 » A% : MeOH (0.1% DEA) % f:OJ-H
(4.6x250 mm 5 um) * Rt : 6.2097 8 -

{E&#)76. LC-MS (ESI) m/z: 542 [M+H]' ; '"H-NMR (MeOD, 400
MHz) 6 (ppm) 1.75-1.83 (m, 1H), 2.01-2.09 (m, 2H), 2.16-2.22 (m, 3H),
3.11-3.30 (m, 4H), 3.37-3.62 (m, 4H), 3.69-3.81 (m, 2H), 4.19-4.25 (m,
4H), 4.45-4.53 (m, 1H), 4.82-4.83 (m, 1H), 6.65-6.72 (m, 1H), 6.79-6.81
(m, 1H), 6.81-6.88 (m, 2H), 6.94-6.97 (m, 1H), 7.04 (m, 1H), 7.48-7.50
(m, 1H), 8.01-8.05 (m, 1H) - $¥fZ ¥ HPLC{&{ » 5% : MeOH (0.1%
DEA) %&£ 0J-H (4.6x250 mm 5 pm) » Rt : 4.0253 4% -

BHI77
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Ly L QJ) O

0
77A

DNDOH

“ﬁj
| m;—

5T ZEEeEfE77A(0.99 g0 10 mmol)* THF(50 mL)d 7 35 7% iR
mAESEEE - RIEREWAEOC TR hEERBH2h BEMAZEE
@ iumr - RERSWREAFTER  BE > BFTHF(S0 mLx2)%k
W BBRAB)EHFERNT—HE -
L&Y 7TBF THF(150 mL)d 2 78R PRt &%) A8(880 mg -
2 mmol) - E55C THEKTEYIS/NG - ERBTEREE - B
VI 2B ZBa(50 mLx3)ZKE - XY A EEK (50 mL)J%E ik B 4% i B 8R4
BRR - MBEBTZZAE  SEEEY  HEVEYBEREER(Z
B ZB/m B 0 200 E60% v/iv)4iih - BELSHT77C - LC-MS (ESI)
m/z: 309 [M+H]" -
® [ &E#77C(150 mg > 0.487 mmol) X HEE-d,(5.0 mL)$ Z &K
FIRINEKESEELE(10 mg 5.0 mmol) - fEE R T 8K EY 24
he EREBTREBE - BEBYATHF(50 mLx3)ZKE - A&
BeshEzie - MRB TARSE > SEEEY - HEYWLEWTIDER
AN T—4 8 o LC-MS (ESI) m/z: 283 [M+H]" -
LEHTTHEEERRAHELLEYIRRZEFERECEWTIDRE
H AR SR - LC-MS (ESI) m/z: 486 [M+H]"; 'H-NMR (CDCls,
400 MHz) ¢ (ppm) 7.16 (d, J = 8.8 Hz, 2 H), 6.85-6.75 (m, 3 H), 6.45 (d,
J = 8.8 Hz, 2 H), 6.21 (m, 1 H), 4.98-4.95 (m, 5 H), 3.4-3.2 (m, 4 H),
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2.98-2.89 (m, 3 H), 2.17-2.14 (m, 2 H), 1.80 (d, J = 10.4 Hz, 4 H) -
HH78

& @ o )
ij . CI_Q_NCHO’OH —_— c|-®' N%moj

ILEI8FEHFRASt U EEWIFEZEFEATHAYBRIAE
PRAMARIEEWMIBE S K - LC-MS (ESI) m/z: 472 [M+H]" ; 'H-
NMR (MeOD, 400 MHz) & (ppm) 2.07-2.24 (m, 2H), 2.39-2.44 (m, 1H),
2.57-2.71 (m, 2H), 3.12-3.24 (m, 1H), 3.31-3.32 (m, 1H), 3.33-3.35 (m,
2H), 3.45-3.48 (m, 1H), 3.54-3.58 (m, 1H), 4.19-4.28 (m, 9H), 4.81 (d,J @
= 2.8 Hz, 1H), 6.48-6.50 (m, 2H), 6.80-6.86 (m, 2H), 6.92 (s, 1H), 7.13-

7.16 (m, 2H) -

BH79
&

N OH

< on ‘\/\©:o

79A

<>

N OH

(N> C;)H o} A 0.
— OTF?CEOJ . N@.,(F\@[O]

IEEWTIRTIBEHFE A L a2 EFERAFEYBRK
EEWI4BRE FRIMARIEEYIBRE K -

{E&¥79. LC-MS (ESI) m/z: 506 [M+H]" ; "TH-NMR (MeOD, 400
MHz) 6 (ppm) 2.08-2.11 (m, 2H), 2.54-2.60 (m, 3H), 2.89-2.98 (m, 2H),
3.16-3.22 (m, 6H), 3.30-3.37 (m, 2H), 3.96-4.07 (m, 5H), 4.63 (d, J =
2.8 Hz, 1H), 6.64-6.78 (m, 4H), 6.90-6.92 (m, 1H), 7.01-7.05 (m, 1H),
7.18-7.21 (m, 1H), 7.51-7.53 (m, 2H) - ¥ 2 4 HPLC » & % : MeOH
(0.1% DEA) » &£ 0J-H (250x4.6 mm 5 pm) > Rt : 3.5743 5% o
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{E&#)79B. LC-MS (ESI) m/z: 506 [M+H]" ; '"H-NMR (MeOD, 400
MHz) 6 (ppm) 1.79-1.84 (m, 1H), 2.19-2.23 (m, 1H), 2.37-2.44 (s, 1H),
2.57-2.62 (m, 1H), 3.17-3.19 (m, 1H), 3.33-3.57 (m, 6H), 4.11-4.32 (m,
9H), 4.80 (d, J = 3.2 Hz, 1H), 6.79-6.94 (m, 3H), 7.08-7.17 (m, 2H),
7.32-7.35 (m, 1H), 7.66-7.68 (m, 1H) - ¥ Z 4+ HPLC{&# » AW :
MeOH (0.1% DEA) » £ 0J-H (250%4.6 mm 5 pm) » Rt : 7.04%>§& -

E 180 )
CO— Q0" — Q0" — oyt

80D

® (P o

80E

80G

FE0C THEIEEY80A(1.32 g 10 mmol)F Ac,O(10 mL)H 2 35 1%
o E AR JIHNO;(3.15 g » 50 mmol)AAc,0(1 mL)tf ZE W - IR&
WIFE2SC T2 h HZEKE > AZBZB(50 mLx2)ZH - FAbx g

@ EAEEFIKE R (50 mLx2) KoK (50 mLx1)5E 30k » &% i /K 57 BL Sh Bz %
i ERVEBESREREEN(CBRZE/GmE > 0-18% v/v)41L -
B E{L&%)80B - '"H-NMR (CDCl;, 400 MHz) & (ppm) 1.84 (m, 4H),
2.85 (m, 4H), 7.18 (d, J = 8.0 Hz, 1H), 7.91 (m, 2H) -

#1E&%80B(10 g 56.5 mmol) » Pd/C(10% » 0.7g)AMeOH(100
mL)FZRERSYHELCTHEL TRBERKE - BEESYUBRKREE
Bl - RERR  EFMEBRBRVEVEBEZRETIEN(ZKRZE/GHH
Bt » 15% v/v)4i{t - 18 B {5 & ¥ 80C - LC-MS (ESI) m/z: 148
[M+H]" ; '"H-NMR (CDCl;, 400 MHz) 6 (ppm) 1.66 (m, 4H), 2.58 (m,
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4H), 3.38 (br, 2H), 6.35 (d, J = 2.4 Hz, 1H), 6.39 (m, 1H), 6.78 (d, J =
8.0 Hz, 1H) -

¥ (L& 480C(1 g 6.8 mmol) » 2-THET “B— FE( g 6.3
mmol) Z R S ¥ FE180C THHRE - BEEMEWRBERELEMN(Z
B% 2 Be/ 4o HEE - 60% v/v)&i{k » /FEMLE 80D - LC-MS (ESI) m/z:
274 [M+H]"; '"H-NMR (CDCl;, 400 MHz) § (ppm) 1.76 (m, 4H), 2.73
(m, 4H), 2.83 (m, 2H), 3.31 (m, 1H), 3.77 (s, 3H), 3.97 (m, 1H), 4.06
(m, 1H), 7.05 (d, J = 8.4 Hz, 1H), 7.24 (m, 2H) -

@& #80D(770 mg > 2.8 mmol)A THF(50 mL)H 7 75 /& i il
BH;(1 MPTHF9 > 5.1 mL » 5.1 mmol) - JE&¥7E60°C T##3 hE A
MeOH(5 ml)F 7K (50 mL);& R - J2 4584 ¥ L i2k THF » F§DCM(50
mLx3)ZLHY » MK EL SRR EEVWBSREREEN (LB Z 8/
Ao B 0 0-20% v/v)gi{L B E{E & S0E - LC-MS (ESI) m/z: 260
[M+H]* ; '"H-NMR (CDCls, 400 MHz) é (ppm) 1.76 (m, 4H), 2.27 (m,
2H), 2.73 (m, 4H), 3.18 (m, 1H), 3.36 (m, 2H), 3.51 (m, 2H), 3.72 (s,
3H), 6.29 (d, J = 2.4 Hz, 1H), 6.38 (m, sH), 6.92 (d, J = 8.0 Hz, 1H) -

(L& ¥80E(470 mg > 1.8 mmol)ATHF(10 mL)f& 7/K(2 mL)H >
AR P ARNILIOH/K(87 mg » 3.6 mmol) - EEWE2ST THHERR
HMA1 M HCIEE{E - FIDCM(20 mLx3)ZLHY » 4% /K 4 BE SRz % BB
4 > B F{E&Y80F - LC-MS (ESI) m/z: 246 [M+H]" -

L& Y180 5 80HFE % H ¢t B S W 1FT il Z 12 5 (£ Fi 1L & ) 80F
RE(LSYIBREH -

{L&#)80. LC-MS (ESI) m/z: 506 [M+H]" ; 'H-NMR (MeOD, 400
MHz) ¢ (ppm) 1.79 (s, SH), 2.02-2.32 (m, 5H), 2.74 (m, 4H), 3.20 (m,
3H), 3.45-3.80 (m, 8H), 4.21 (s, 4H), 4.50 (m, 1H), 4.82 (d, J = 3.2 Hz,
1H), 6.79-7.07 (m, 6H) « ¥f 3 - HPLC{& & » A B : MeOH (0.1%
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DEA) > %&£+ AS-H 250x4.6 mm 5 pm » Rt : 4.1253§F -

{E& ¥ 80H. LC-MS (ESI) m/z: 506 [M+H]": 'H-NMR (MeOD,
400 MHz) 6 (ppm) 1.70 (m, 4H), 1.92-2.27 (m, 6H), 2.65 (m, 4H), 2.78
(m, 1H), 3.06 (m, 1H), 3.23-3.66 (m, 8H), 3.78-3.96 (m, 4H), 4.38 (m,
1H), 4.72 (d, J = 3.2 Hz, 1H), 6.64-7.03 (m, 6H) - ¥ Z ¥ HPLCHE#: »
2 © MeOH (0.1% DEA) » & 4FAS-H 250x4.6 mm 5 um » Rt : 4.854%
7

B 5181
O

N

¢ " o — oot — o

LEYBIAFRHR A LB EFERILEYWTAR
PRI Z6REF -8 -4-HEREEMIAKRE K  LC-MS (ESI) m/z: 242
[M+H]"

LI EEHEAH B eI ZEFERILEYSIARY
FMCRBEEWIBREFHEMWARER - LC-MS (ESI) m/z: 520
[M+H]" ; '"H-NMR (MeOD, 400 MHz) é (ppm) 1.72-1.78 (m, 4H), 1.97-

@ 2.13 (m, 2H), 2.57-2.65 (m, 4H), 2.72-2.74 (m, 2H), 2.85-2.87 (m, 1H),
3.02-3.06 (m, 1H), 3.27-3.28 (m, 1H), 3.37-3.42 (m, 2H), 4.04-4.19 (m,
5H), 4.71 (d, J = 2.4 Hz, 1H), 6.62-6.64 (m, 2H), 6.67-6.70 (m, 1H),
6.88-6.91 (m, 1H), 7.02-7.04 (m, 1H), 7.19-7.21 (m, 1H), 7.53-7.58 (m,
3H) - ¥ Z M HPLC{E{# » Bl : MeOH (0.1% DEA) » % ¥ OJ-H
250%4.6 mm 5 um) * Rt : 5.4447 & -

H 582
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7\ 7\
fl ‘ “m — p®¥° * N;—}'O\ﬁ
Hel ol oL~
828 82C
(P o
. O
/4 \ H
DA ¢mj
HO 0
82D 82
(P o
sBeoe
T Ny—N =
N ., NH
p I ©
(o]
82E

1 4-8-2,6- — B E L 0E (82A ¢ 400 mg 0 2.42 mmol) - &
5A(400 mg  2.83 mmol) & = ZfZ (708 mg > 7.01 mmol)? Z B (6 mL)
PZREWHEISOC RS h- RIEERSYRHKEE > BRAZB LG
(150 mLx3)ZLHY - ZXHU A KM > KRR BRENRZLE - B > AW R
SREREN(ZBZE/AHME 0 10%250% vVt B3{EESY
82B K 82C B &%) - LC-MS (ESI) m/z: 235 [M+H]" -

L&Y 82DHEHF A L& YMSCARilZ B FERE&Y82BR
82C RSB LS YWSBERE K - LC-MS (ESI) m/z: 221 [M+H]*

IEE 2R EREHE A WGl BFERLE&EY82D
RELEWTBRERK

{E&%782. LC-MS (ESI) m/z: 481 [M+H]" ; 'H-NMR (MeOD, 400

MHz) 6 (ppm) 1.91-1.93 (m, 2H), 2.03-2.08 (m, 2H), 2.10-2.19 (m, 1H),
2.36 (s, 3H), 2.44 (s, 3H), 2.81-2.85 (m, 1H), 3.08-3.12 (m, 3H), 3.31-
3.37 (m, 2H), 3.44-3.53 (m, 3H), 3.54-5.69 (m, 2H), 4.02-4.13 (m, 4H),
4.39-4.41 (m, 1H), 4.71 (d, J = 2.8 Hz, 1H), 6.25-6.26 (m, 1H), 6.42-
6.43 (m, 1H), 6.71-6.73 (m, 1H), 6.78-6.79 (m, 1H), 6.82-6.84 (m,
1H) - H Z M HPLC & » A% : MeOD (0.1% DEA) » & £ AD-H
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250x4.6 mm S um » Rt : 2.81478& -

& ¥82E. LC-MS (ESI) m/z: 481 [M+H]" ; 'H-NMR (MeOD, 400
MHz) & (ppm) 1.61-1.75 (m, 1H), 1.85-1.93 (m, 2H), 2.00-2.08 (m, 2H),
2.10-2.15 (m, 1H), 2.36 (s, 3H), 2.37 (s, 3H), 3.04-3.12 (m, 3H), 3.31-
3.67 (m, 8H), 4.11 (s, 4H), 4.38-4.39 (m, 1H), 4.70 (d, J = 2.8 Hz, 1H),
6.37 (brs, 2H), 6.67-6.69 (m, 1H), 6.75-6.77 (m, 1H), 6.83-6.84 (m,
1H) - ¥ Z M HPLCE & » B E| : MeOD (0.1% DEA) » & ¥ AD-H
250x4.6 mm 5 um » Rt : 5.03457 8 o

= 583
® o

N" OH

Oy 0

N Ns
[ D\ EN/ N o
U7
N Br %O
83A 838

N

"o & o
— PO T O O

{EEY)83B - 83K 83IDFE BT HILEWIBRIFT I Z 12 B (E

EEY83AKSIBRE-E-4-AKXKRIEEWIBR S

PS {E&#83B. LC-MS (ESI) m/z: 244 [M+H]" ; 'H-NMR (MeOD, 400
MHz) 6 (ppm) 2.19-2.28 (m, 2H), 3.20-3.24 (m, 1H), 3.43-3.49 (m, 2H),
3.60-3.65 (m, 2H), 6.80 (d, J = 2.0 Hz, 1H), 7.35 (dd, J = 2.4, 9.2 Hz,
1H), 7.85 (d, J = 9.2 Hz, 1H), 8.50 (d, J = 1.6 Hz, 1H), 8.67 (d, J = 2.0
Hz, 1H) -

{54 #783. LC-MS (ESI) m/z: 504 [M+H]" ; '"H-NMR (MeOD, 400
MHz) 6 (ppm) 1.98-2.05 (m, 2H), 2.14-2.19 (m, 3H), 2.28-2.33 (m, 1H),
2.94-3.01 (m, 1H), 3.16-3.24 (m, 3H), 3.43-3.47 (m, 2H), 3.55-3.67 (m,
4H), 3.75-3.79 (m, 1H), 4.06-4.12 (m, 3H), 4.25-4.29 (m, 1H), 4.45-4.50
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(m, 1H), 4.81 (d, J = 2.4 Hz, 1H), 6.79-6.88 (m, 3H), 6.93 (d, J = 2.0
Hz, 1H), 7.35-7.38 (m, 1H), 7.90 (d, J = 9.6 Hz, 1H), 8.51 (d, J = 2.0
Hz, 1H), 8.63 (d, J = 2.4 Hz, 1H) ; ¥ Z 4 HPLC{EH » X8 : FOL
(0.1% DEA) : EtOH (0.1% DEA) = 65:35 » & 4£0J-H (4.6x250 mm 5
um) > Rt : 7.8443 4% -

{E&%83D. LC-MS (ESI) m/z: 504 [M+H]": '"H-NMR (MeOD,
400 MHz)  (ppm) 1.76-1.84 (m, 1H), 1.97-2.02 (m, 2H), 2.11-2.15 (m,
2H), 2.20-2.26 (m, 1H), 3.13-3.23 (m, 3H), 3.31-3.37 (m, 1H), 3.39-3.48
(m, 2H), 3.51-3.57 (m, 2H), 3.61-3.65 (m, 2H), 3.73-3.78 (m, 1H), 4.19
(s, 4H), 4.44-4.49 (m, 1H), 4.79 (d, J = 2.8 Hz, 1H), 6.77 (d, J = 8.0 Hz,
2H), 6.84 (dd, J = 1.6, 8.4 Hz, 1H), 7.38-7.41 (m, 1H), 7.87 (d, J = 9.2
Hz, 1H), 8.50 (d, J = 2.4 Hz, 1H), 8.57 (d, J = 2.4 Hz, 1H); $f&#4
HPLC& {4 » A% : IET1E(0.1% DEA) : EtOH (0.1% DEA) = 65:35 >
BHEOJ-H (4.6x250 mm 5 pm) » Rt @ 11.3243 8% -

T 184
& o 6 on
O* —, OWVQA C\mA

(L84 S4AFEH R At L eIt 2 EFFE A& Y14B
FAEYMEREILEMIBR FRIYARERK -

{t&484. LC-MS (ESI) m/z: 552 [M+H]" ; '"H-NMR (MeOD, 400
MHz) & (ppm) 0.46-0.57 (m, 4H), 1.72 (s, 4H), 1.98-2.17 (m, 2H), 2.49-
2.60 (m, 4H), 2.68-2.69 (m, 2H), 2.75-2.79 (m, 1H), 2.98-3.06 (m, 1H),
3.20-3.24 (m, 1H), 3.25-3.36 (m, 2H), 3.52-3.58 (m, 1H), 4.20-4.24 (m,
1H), 4.80 (s, 1H), 6.66 (s, 1H), 6.90-6.94 (m, 1H), 7.01-7.06 (m, 1H),
7.11 (s, 2H), 7.20 (d J = 8.8 Hz, 1H), 7.37 (s, 1H), 7.55 (d, J = 8.8 Hz,
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1H), 7.60-7.64 (m, 1H) ; ¥f 22 HPLCI& £ » % %l : MeOH (0.5%
DEA) > & fERegisCell (4.6x250 mm 5 pm) » RT : 4.7843 % -

{t& ¥ 84A. LC-MS (ESI) m/z: 552 [M+H]"; '"H-NMR (MeOD,
400 MHz) 6 (ppm) 0.57-0.67 (m, 4H), 1.70 (s, 4H), 1.71-1.86 (m, 1H),
2.05-2.15 (m, 1H), 2.48-2.65 (m, 6H), 2.99-3.07 (m, 1H), 3.22-3.28 (m,
2H), 3.34-3.37 (m, 2H), 3.66-3.71 (m, 1H), 4.13-4.18 (m, 1H), 4.74 (d, J
= 4.8 Hz, 1H), 6.66 (s, 1H), 6.90-6.92 (m, 1H), 6.97-7.02 (m, 1H), 7.10-
7.19 (m, 3H), 7.28 (s, 1H), 7.48-7.52 (m, 2H) ; ¥ ZE HHPLCEHE » &
| : MeOH (0.5% DEA) > & #£0J-H (4.6x250 mm 5 um) > RT : 5.995%
B 585

Vo e

LEYSSERHBFEAHBLLEYWTIFi 2 EFERALEWSIAR T
AYDABELLEYMTBRPEWAREG K - LC-MS (ESI) m/z: 506
[M+H]" ; '"H-NMR (MeOD, 400 MHz) § (ppm) 2.01-2.13 (m, 4H), 2.78-

@ 233 (m, 3H), 3.03-3.05 (m, 1H), 3.25-3.28 (m, 1H), 3.40-3.46 (m, 6H),
4.02-4.10 (m, 5H), 4.65 (d, J = 2.4 Hz, 1H), 6.61-6.63 (m, 2H), 6.67-
6.71 (m, 1H), 6.87-6.90 (m, 1H), 7.02-7.04 (m, 1H), 7.19-7.23 (m, 1H),
7.53-7.58 (m, 3H) o ¥} Z = HPLC{& /4 » 358 : MeOH (0.1% DEA) » &
FEAS-H 250%4.6 mm 5 pm > Rt : 3.5443 4 -

EH Hl86

o QH (N> ?H
D"(OH : EIELOA — @TW“A

81A
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EEVIS6HEERAHHILEMIREZEFERILEMSIAR$
EMFAELEMIBRIEWARE K o LC-MS (ESI) m/z: 520
[M+H]" ; 'H-NMR (MeOD, 400 MHz) § (ppm) 0.46-0.56 (m, 4H), 2.01-
2.14 (m, 4H), 2.60-2.71 (m, 2H), 2.81-2.83 (m, 1H), 3.00-3.04 (m, 1H),
3.26-3.37 (m, 7TH), 3.51-3.53 (m, 1H), 4.01-4.02 (m, 1H), 4.72 (d, J =
2.4 Hz, 1H), 6.62 (s, 1H), 6.86-6.89 (m, 1H), 7.00-7.04 (m, 1H), 7.10
(m, 2H), 7.20-7.21 (m, 1H), 7.35 (s, 1H), 7.53-7.57 (m, 3H) - & E M4
HPLC{&# > A%l : MeOH (0.1% DEA) > & # 0Z-H 250x4.6 mm 5
um - Rt 525548 -

o
H 5187
Q OH Q OH
By 00

IEEM8IEEHR AN HCEMIFTRZEFERA TR IR VRS
L& TBR PRIMAK S K - LC-MS (ESI) m/z: 550 [M+H]" ; 'H-
NMR (MeOD, 400 MHz) ¢ (ppm) 1.31 (s, 3H), 1.34 (s, 3H), 2.01-2.09
(m, 3H), 2.16-2.21 (m, 3H), 2.60-2.65 (m, 1H), 3.07-3.15 (m, 1H), 3.17-

3.22 (m, 3H), 3.25-3.27 (m, 2H), 3.46-3.50 (m, 1H), 3.56-3.62 (m, 1H), @
3.66-3.68 (m, 1H), 3.76-3.77 (m, 3H), 4.49-4.52 (m, 1H), 4.88 (d, J =

2.4 Hz, 1H), 6.46 (d, J = 8.8 Hz, 1H), 6.96 (d, J = 8.0 Hz, 1H), 7.12 (d,

J = 8.8 Hz, 2H), 7.26 (dd, J = 2.4, 8.4 Hz, 1H), 7.51 (d, J = 2.4 Hz,

1H)

=g/ kT
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F poel e
CR— 1Y, oo

®

_— a\fﬁl § aﬁ@o
1L & ¥)88B - 88 % 88D 1 % A # $ (L& 1 1B R 157 it 2 42 Fe 15
(L& 88A R 88BLE 1- B -4- B K RLEWIBREHL -
{E&#788B. LC-MS (ESI) m/z: 294 [M+H]" ; 'H-NMR (DMSO-dj,
@ 400 MHz) § (ppm) 2.08-2.22 (m, 2H), 3.10-3.17 (m, 1H), 3.50-3.62 (m,
1H), 3.64-3.73 (m, 2H), 7.42-7.50 (m, 2H), 7.67-7.79 (m, 1H), 7.79 (d, J
= 8.0 Hz, 1H), 8.12-8.15 (m, 1H) -

{5 %188. LC-MS (ESI) m/z: 554 [M+H]+ ; 'TH-NMR (CD;0D, 400
MHz) 6 (ppm) 1.80 (s, 4H), 2.11-2.17 (m, 2H), 2.58-2.80 (m, 6H), 3.03-
3.11 (m, 1H), 3.25-3.29 (m, 1H), 3.41-3.47 (m, 1H), 3.51-3.58 (m, 2H),
4.06-4.10 (m, 4H), 4.25-4.29 (m, 1H), 4.81 (s, 1H), 6.72-6.87 (m, 3H),
7.33-7.40 (m, 2H), 7.49 (d, J = 9.6 Hz, 1H), 7.72 (d, J = 8.8 Hz, 1H),
8.22-8.26 (m, 1H) - HE M HPLC{E{# » 5| : MeOH (0.1% DEA) » &
F£ : OJ-H (250x4.6 mm 5 pm) » Rt : 4.4543 4% -

L& ¥)88D. LC-MS (ESI) m/z: 554 [M+H]"; '"H-NMR (CD,0D,
400 MHz) § (ppm) 1.80 (s, 4H), 1.94-2.03 (m, 1H), 2.17-2.25 (m, 1H),
2.58-2.80 (m, 6H), 3.03-3.11 (m, 1H), 3.42-3.65 (m, 4H), 4.17 (s, 4H),
4.24-4.29 (m, 1H), 4.79 (s, 1H), 6.70-6.85 (m, 3H), 7.33-7.40 (m, 2H),
7.48 (d, J = 9.6 Hz, 1H), 7.71 (d, J = 8.8 Hz, 1H), 8.20-8.24 (m, 1H) »
WEMHPLCEME » /A% : MeOH (0.1% DEA) » 4 : OJ-H (250%4.6
mm 5 um) > Rt ! 6.8293§%F -
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B 5189
00" — 00" O
89A 898

+
| | O-COZMe O~co,H
Cl cl

89D

5 @ﬂiﬂ—mﬁ @ﬁ@ﬂ

89F

<>

N OH

O

89G

616 & ¥ 89A(3.77 g » 15 mmol) & TEA(2.27 g » 22.5 mmol)}}
DMF(100 mL)H Z 35 7" JIDPPA(5.47 g > 22.5 mmol) - 7E25C T &
RSP he IRIIKEBO mL) » BE100C THIEUES?2 h- EEZE
P FE RS ERDMF - IRk YA T £ Z 85 (300 mL) R & 0 bk %
F (200 mL)$ - BAERYSE +IBIE - rEEA A - A/K(Q200 mL) R
7K(200 mL)ZE ik » B MKEREZSARZ IR - HAE » BSELE&89B - LC-
MS (ESI) m/z: 222 [M+H]"; 'H-NMR (DMSO-d;, 400 MHz) & (ppm)
5.55 (s, 2H), 6.83 (s, 1H), 6.99 (d, J = 8.8 Hz, 1H), 7.36 (dd, J = 8.8, 1.6
Hz, 1H), 7.47 (d, J = 8.4 Hz, 1H), 7.59 (d, J = 8.8 Hz, 1H), 7.87 (s,
1H) o

£0C TiE1L&#89B(2.04 g+ 9.19 mmol)*6 N HCI(20 mL)H >~
AR AN JINaNO2(698 mg > 10.1 mmol)R/K(10 mL)H ZIERK - 7=
ETFHEHESY] ho BEIRMCuCI(4.55 g 46 mmol)¥6 N HCI(10
mL)FZHER - EERETHRHEESYS h F/KQ00 mL)IFE - AR Z
Fe Z B (150 mLx3)ZHY - 1% E A /K (150 mLx3) K& B /K (150 mLx1)%
Mo BN E R HEWBSRESERENCEME > 100%
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vivV)Gi{t > BE{EE%89C - '"H-NMR (DMSO-ds, 400 MHz) 6 (ppm)
7.60 (d, J = 8.8 Hz, 1H), 7.71 (d, J = 8.8 Hz, 1H), 7.90 (d, J = 8.8 Hz,
1H), 7.97 (d, J = 8.8 Hz, 1H), 8.11 (s, 1H), 8.28 (s, 1H) -
#1E & #89C(605 mg » 2.5 mmol) ~ LI UE-3-FHEZ R 5 (355 mg »
2.75 mmol) » Pd(OAc),(56 mg > 0.25 mmol) ~ XantPhos(145 mg > 0.25
mmol) & CsCO;5(1.22 g 3.75 mmol)* ZIE (30 mL)F Y B &YW E &K
18 h- Z%&1% » FEAEEYMEBZINR/KGOmL)P » FZE ZE (100 mL)
ZH - HEEKREEAGEE - ZE{BBE  HEYEVEZREREE
P M(ZEEZB/AHE > 8% viv)#ML » BE{LEY8ID - LC-MS (ESI)
m/z: 290 [M+H]"; 'H-NMR (CDCl;, 400 MHz) ¢ (ppm) 2.31-2.37 (m,
2H), 3.22-3.30 (m, 1H), 3.42-3.56 (m, 2H), 3.62-3.69 (m, 2H), 3.74 (s,
3H), 6.72 (d, J = 2.0 Hz, 1H), 6.98 (dd, J = 8.8, 2.4 Hz, 1H), 7.28 (dd, J
= 8.8, 2.0 Hz, 1H), 7.54-7.65 (m, 3H) o
{EEBIERE IR A ML EYSChHt 2 B FFE A& 8IDM
BHLEYSBE SR o LC-MS (ESI) m/z: 276 [M+H]" -
IEEYI8IKBIGHEBRAMLEVMIFTR ZEFER PHYDE
IEEYSIERE P WARIEESWIBEERK -
® {E&#789. LC-MS (ESI) m/z: 540 [M+H]"; 'H-NMR (CDCl;, 400
MHz) § (ppm) 2.10-2.21 (m, 4H), 2.82-2.86 (m, 2H), 2.95-3.01 (m, 2H),
3.25-3.52 (m, 8H), 4.02 (s, 1H), 4.22 (s, 4H), 4.92 (s, 1H), 6.21 (d, J =
7.6 Hz, 1H), 6.63 (s, 1H), 6.74 (m, 2H), 6.97 (dd, J = 9.2, 2.0 Hz, 1H),
7.29 (dd, J = 8.8, 2.0 Hz, 1H), 7.58-7.65 (m, 3H) ; ¥ Z 4 HPLC& & >
B MeOH (0.1% DEA) » &4t : OJ-H (250x4.6 mm 5 pm) » Rt :
3.445% 4% -
{E&¥)89G. LC-MS (ESI) m/z: 540 [M+H]*; '"H-NMR (CD;O0D,

400 MHz) & (ppm) 1.75-1.83 (m, 1H), 2.16-2.24 (m, 11H, 2.38-2.45 (m,
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1H), 2.56-2.63 (m, 1H), 3.14-3.20 (m, 1H), 3.35-3.57 (m, 6H), 4.16-4.35
(m, 9H), 4.79 (d, J = 2.4 Hz, 1H), 6.75-6.81 (m, 3H), 7.04 (d, J = 8.8
Hz, 1H), 7.25 (dd, J = 8.8, 2.4 Hz, 1H), 7.57-7.65 (m, 3H), 8.01 (d, J =
9.6 Hz, 1H) ; %2 M HPLCHE {4 » 758 : MeOH (0.1% DEA) » &k
OJ-H (250%x4.6 mm 5 pm) » Rt : 6.2053 §& o

B 5190

N
A N\ = N\ |\ A
| —_— —— LA, OH — .
P ~
NZNF N /Br Q"Q
o]
90A

@Cg“@o CQON“@J

E£85C T EfL&E#90A(1.0 g > 7.69 mo)[X ZB& (8 mL)F ZF R P
A JOINaOAc(1.26 g » 15.38 mmol) LA K& (0.43 mL > 8.46 mmol) [} Z. &
QCmlLyF AR - FESSTTHHESYIN/NE - 2alZ2 =0 Hi
B HHZTRERER  HBHMEWRBIREEEBNEH/ZEL
B > 30% v/v)&li{b > 183 B {5 & ¥ 90B o LC-MS (ESI) m/z: 209
[M+H]* ; '"H-NMR (CDCls, 400 MHz) 6 (ppm) 7.70 (dd, J = 4.0, 8.8 Hz,
1H), 8.43 (d, J = 8.4 Hz, 1H), 8.63 (d, J = 2.4 Hz, 1H), 7.45 (t, J = 2.4
Hz, 1H)

{E&I0C - IO IDEHFEBH HLEWMIBRIFTE ZEFFE
L&Y 90BRIOCHE I-F-4-MERILEWIBREK -

{E&#190C. LC-MS (ESI) m/z: 244 [M+H]"

{E&#790. LC-MS (ESI) m/z: 504 [M+H]" ; 'H-NMR (MeOD, 400
MHz) & (ppm) 2.00-2.02 (m, 2H), 2.13-2.21 (m, 3H), 2.29-2.37 (m, 1H),
3.11-3.22 (m, 3H), 3.39-3.43 (m, 1H), 3.50-3.55 (m, 2H), 3.61-3.67 (m,
3H), 4.00-4.05 (m, 2H), 4.14-4.19 (m, 2H), 4.44-4.47 (m, 1H), 4.77 (d, J
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= 2.8 Hz, 1H), 6.75 (d, J = 8.4 Hz, 1H), 6.86-6.88 (m, 2H), 7.00 (d, J =
2.0 Hz, 1H), 7.67-7.70 (m, 1H), 8.15 (d, J = 10.0 Hz, 1H), 8.78-8.80 (m,
3H) ; B2 M HPLCIE & » %8| © MeOH (0.1% DEA) » % & RegisCell
(4.6x250 mm 5 pm) » Rt : 4.5343 4% o
{E&490D. LC-MS (ESI) m/z: 504 [M+H]'; '"H-NMR (MeOD,
400 MHz) 6 (ppm) 1.80-1.82 (m, 2H), 2.00-2.10 (m, 4H), 2.25-2.27 (m,
1H), 3.14-3.40 (m, 5H), 3.57-3.73 (m, 4H), 4.18 (s, 4H), 4.46-4.48 (m,
1H), 4.80 (m, 1H), 6.77-7.00 (m, 4H), 7.65 (m, 1H), 8.77 (m, 3H) ; %2
‘ HHPLCHEH » B % : MeOH (0.1% DEA) @ & ¥ RegisCell (4.6x250
mm 5 um) » Rt ! 5.6347 5% -
B 191

Q (:)H
OH e
(/D\ * HD‘(OH — ¢ r\,'3-(0 - [Q NO\(K'H o/A
s Br (0] @ I S fo) cl
91A 26 91B 91

EEMIBRIVEHRBSHELEWIBRIFA ZEFERILLE
YI1A - FRAYIZ6 - (LEWIIBRFRAMERE-E-4- K - LEY
1A ~ 1B FREIPARER -

® {£&#791B. LC-MS (ESI) m/z: 248 [M+H]" ; '"H-NMR (MeOD, 400
MHz) 6 (ppm) 2.27-2.31 (m, 2H), 3.13-3.17 (m, 1H), 3.32-3.56 (m, 4H),
6.72-6.75 (m, 1H), 6.99 (s, 1H), 7.09-7.14 (m, 2H), 7.59-7.61 (m, 1H) -

{E&4%91. LC-MS (ESI) m/z: 540 [M+H]" ; '"H-NMR (MeOD, 400
MHz) § (ppm) 0.50-0.68 (m, 4H), 2.05-2.28 (m, 6H), 2.62-2.66 (m, 1H),
3.13-3.25 (m, 4H), 3.39-3.63 (m, 6H), 3.79-3.87 (m, 1H), 4.55-4.60 (m,
1H), 4.93 (d, J = 2.8 Hz, 1H), 6.69-6.71 (m, 1H), 6.96 (s, 1H), 7.17 (s,
2H), 7.25-7.27 (m, 2H), 7.53 (s, 1H), 7.63-7.65 (m, 1H) o

B 5192
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0 ®

N O N Q

H
H :
cl S v c 0
3 9. " —\ N NH
NH, o s COzH (o]
o]
R 91B 92

tEYNREHRAMHLEWIFRZEFEREEYWIIBRE T
EYRABLEWIBEFPEYARE K - LC-MS (ESI) m/z: 584
[M+H]" ; '"H-NMR (MeOD, 400 MHz) 6 (ppm) 1.57-1.72 (m, 2H), 1.84-
1.89 (m, 2H), 2.03-2.29 (m, 7H), 2.65-2.69 (m, 1H), 3.12-3.29 (m, 3H),
3.36-3.52 (m, 5H), 3.61-3.89 (m, 5H), 4.40-4.47 (m, 1H), 4.55-4.59 (m,
1H), 4.91 (s, 1H), 6.76 (d, J = 8.8 Hz, 1H), 6.98 (d, J = 8.4 Hz, 1H),
7.03 (s, 1H), 7.19 (s, 2H), 7.27 (dd, J = 8.4, 2.0 Hz, 1H), 7.56 (d, J = 2.0
Hz, 1H), 7.65 (d, J = 8.8 Hz, 1H)

E#93

OH

Q OH o N0 o
C@/ij”__, @,N%moj : d}O@ﬁH F J

8 93A

IEEI3RIBARHRKM S LSV 225 FH{L &Y 80F
KPR CRELSWIBR T REIMAKRE K -

(L& #793. LC-MS (ESI) m/z: 524 [M+H]" ; 'H-NMR (MeOD, 400
MHz) 6 (ppm) 1.79 (m, 4H), 2.05-2.22 (m, 6H), 2.62-2.76 (m, SH), 3.11-
3.29 (m, 5H), 3.37-3.49 (m, 2H), 3.56-3.62 (m, 1H), 3.68-3.81 (m, 2H),
4.18 (m, 4H), 4.49 (m, 1H), 4.83 (d, J = 2.4 Hz, 1H), 6.35 (d, J = 2.0
Hz, 1H), 6.44 (m, 1H), 6.75 (s, 1H), 6.82 (m, 1H), 6.90 (d, J = 8.0 Hz,
1H) - B ZE 4 HPLC{E# » BBl © MeOH (0.5% DEA) » & #£ AD-H
(250%x4.6 mm 5 um) » Rt 3.7457§F o

(L& #93A. LC-MS (ESI) m/z: 524 [M+H]'; 'H-NMR (MeOD,
400 MHz) & (ppm) 1.79 (m, 5H), 2.02-2.32 (m, 5H), 2.73 (m, 4H), 3.18
(m, 2H), 3.42-3.77 (m, 8H), 4.25 (s, 4H), 4.50 (m, 1H), 4.81 (d, J = 2.4

C185766A docx -226 -



1655185

Hz, 1H), 6.79-7.07 (m, 5H) - B EZMHPLCEEHE » 5% : MeOH (0.5%
DEA) » %5 AD-H (250x4.6 mm 5 pm) » Rt : 6.1843§& -
H 5194

N Q

()
Q 1 COH . gH Cl
Soro oo™ Qo elo

IEEYMIFEHRAS HEEMIFTR 2 EBFERLEEY8IAR T
HAYRABZFLEDIBRPEAYWAKRERK o LC-MS (ESI) m/z: 578
[M+H]" ; 'H-NMR (CD;0D, 400 MHz) § (ppm) 1.55-1.68 (m, 2H), 1.79-

@ (35 (m, 2H), 2.04-2.31 (m, 6H), 2.73-2.77 (m, 1H), 3.19-3.26 (m, 2H),
3.36-3.54 (m, 6H), 3.62-3.88 (m, 6H), 4.37-4.41 (m, 1H), 4.56-4.60 (m,
1H), 4.93 (s, 1H), 6.99 (dd, J = 14.4, 4.4 Hz, 2H), 7.15-7.17 (m, 1H),
7.28-7.34 (m, 2H), 7.57 (d, J = 2.0 Hz, 1H), 7.66-7.73 (m, 3H) -

H 195 .
FB'* HNHCI o: FN%OH T F N/\j\;ﬁf\@o/&

{EEWISARISHEARAH HILEWIBRIFFM ZEFFERLEE
® Y14A - FEYZ6 - (LEWISARFTHIMFREI-H-4-K - L&Y
1A~ IBR P REIAREK -
{E&%95A. LC-MS (ESI) m/z: 260 [M+H]" ; 'H-NMR (DMSO-dy,
400 MHz) § (ppm) 2.14-2.30 (m, 2H), 3.20-3.27 (m, 1H), 3.33-3.44 (m,
2H), 3.49-3.58 (m, 2H), 6.84 (s, 1H), 7.09 (d, J = 8.8 Hz, 1H), 7.21-7.27
(m, 1H), 7.48 (d, J = 8.8 Hz, 1H), 7.67-7.73 (m, 2H), 12.50 (s, 1H) *
{E & #195. LC-MS (ESI) m/z: 538 [M+H]" ; '"H-NMR (CD;0D, 400
MHz) § (ppm) 0.48-0.69 (m, 4H), 2.07-2.15 (m, 1H), 2.23-2.30 (m, 1H),
2.40-2.49 (m, 1H), 2.56-2.66 (m, 2H), 3.10-3.18 (m, 1H), 3.31-3.38 (m,
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2H), 3.42-3.62 (m, 4H), 4.16-4.42 (m, 5H), 4.92 (s, 1H), 6.73 (s, 1H),
6.98-7.01 (m, 1H), 7.13-7.19 (m, 1H), 7.25 (s, 2H), 7.32 (d, J = 10.0 Hz,
1H), 7.56 (s, 1H), 7.65 (d, J = 9.2 Hz, 1H), 7.73-7.77 (m, 1H), 8.03 (d, J
= 10.0 Hz, 1H) o

B 5196
6 on

HN H
O o —— A ~Oi A UL 2
OH 0
HCI 4
o 0 o]
Z6 96A

{EEI6A K I6FE HER F ST HHE &M IBR1Fr it ~ B FF (B 1-4.-

4-BZE ~ PRYZ6 - (EEYIAR FTEMERFI-8-4- K - (&Y
A IBRPHEIARERK -

&1 96A. LC-MS (ESI) m/z: 208 [M-H]" ; 'H-NMR (CD;O0D,
400 MHz): & (ppm) 2.25-2.32 (m, 2H), 3.20-3.36 (m, 3H), 3.47-3.49 (m,
2H), 6.54-6.57 (m, 2H), 6.90-6.94 (m, 2H) -

L& #196. LC-MS (ESI) m/z: 502 [M+H]" ; 'H-NMR (CD;0D, 400
MHz) 6 (ppm) 0.69-0.79 (m, 4H), 2.08-2.15 (m, 6H), 2.51-2.52 (m, 1H),
3.12-3.24 (m, 6H), 3.48-3.82 (m, 5H), 4.53-4.56 (m, 1H), 4.93-4.94 (m,
1H), 6.56 (m, 2H), 6.94 (m, 2H), 7.30 (m, 2H), 7.53 (m, 1H) - % 24
HPLC{& {4 » 75| : MeOH (0.1% DEA) » &# : OZ-H 250%x4.6 mm 5
um o Rt: 431556 -

TH97
()

(@D\« K/\@O—’EQO\N:AQ] EQC\NNH

EEMITRIICEBHRAS L EWIFRR 2 EFER{L&EY53B
KPEDCRBZILSDIBR PRVAREK -

C185766A.docx -228-



1655185

L& #797. LC-MS (ESI) m/z: 526 [M+H]" ; '"H-NMR (CD;0D, 400
MHz) § (ppm) 2.04-2.26 (m, 6H), 2.67-2.71 (m, 1H), 3.17-3.19 (m, 3H),
3.35-3.44 (m, 4H), 3.48-3.61 (m, 3H), 4.17-4.30 (m, 4H), 4.51-4.53 (m,
1H), 4.84 (d, J = 2.8 Hz, 1H), 6.73-6.86 (m, 3H), 7.00 (d, J = 1.6 Hz,
1H), 7.17-7.18 (m, 2H), 7.64-7.66 (m, 1H) - S ZEHPLCRHE » BF| :
E2%E(0.1% DEA): EtOH (0.1% DEA) = 10:90 » &+ : (S, S)-Whelk-
01 250%x4.6 mm 5 pum) * Rt : 8.2647 8% o

{E&#97C. LC-MS (ESI) m/z: 526 [M+H]"; 'H-NMR (CD,OD,
400 MHz) & (ppm) 1.73-1.86 (m, 6H), 2.08-2.12 (m, 1H), 2.57-2.63 (m,
SH), 3.01-3.07 (m, 1H), 3.22-3.34 (m, 4H), 4.15 (s, SH), 4.68 (d, J = 2.8
Hz, 1H), 6.60-6.61 (m, 3H), 6.86 (d, J = 2.0 Hz, 1H), 7.01-7.03 (m, 2H),
7.48-7.50 (m, 1H) o %2 ¥ HPLC{& & » 38| : EC£2(0.1% DEA):
EtOH (0.1% DEA) = 10:90 > &4 : (S, S)-Whelk-01 250%x4.6 mm 5
um) » Rt : 12.87434% -

B 5198
O 4

0, o
Ot — (OG0 LA

IEEMISKISAREB A B LEaWIFT Z EF{FE RA{ESY80F
EPEIYMERSE-8-4-HF - (ESWIBR S EAK SR -
& #798. LC-MS (ESI) m/z: 538 [M+H]* ; '"H-NMR (CD,OD, 400

o~
o]
F

MHz) 5 (ppm) 0.61-0.75 (m, 4H), 2.81 (m, 4H), 2.06-2.34 (m, 6H), 2.65-
2.79 (m, 5H), 3.19-3.28 (m, 4H), 3.45-3.81 (m, 8H), 4.53-4.57 (m, 1H),
6.65 (m, 2H), 7.01 (d, J = 8.0 Hz, 1H), 7.29 (m, 2H), 7.49 (s, 1H) - ¥ &
MHPLCE % » 358 : IEC%2(0.1% DEA) : EtOH (0.1% DEA) = 90 :
10 > % 4F 1 IC (250x4.6 mm 5 pm) » Rt : 11.7453 & o
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L& #198A. LC-MS (ESI) m/z: 538 [M+H]"; '"H-NMR (CD,OD,
400 MHz) 6 (ppm) 0.70-0.83 (m, 4H), 1.66-1.79 (m, 5H), 2.03-2.29 (m,
5H), 2.72-2.76 (m, 4H), 3.19-3.28 (m, 5H), 3.43-3.84 (m, 8H), 4.52-4.56
(m, 1H), 6.75-6.81 (m, 2H), 7.03 (d, J = 8.4 Hz, 1H), 7.34 (m, 2H), 7.49
(d, J = 1.2 Hz, 1H) - $E M HPLCI&{: » FH : IEC$52(0.1% DEA) :
EtOH (0.1% DEA) = 90 : 10 & : IC (250x4.6 mm 5 pm) > Rt :
14,5143 48 -
E 599
| ()
Cl N N QH
cl N m _ K:/Uo
TR, — T — A0
N cl N J
99A

COOH
99B 99C

O -

N

N (:)H (_)H
\/’\@[O \/C[O
N N + - N z
—_— / NH j / O‘., NH j
cn‘-d'}' /\ij o C,‘dN\r I o
(o} [o}
99 99D

{EEY)99B - 99K 99IDFE H X A st BHE S W IB R 1P it > 12 ¢ (&
{EEWIIAKIIBREL-B-4-HMERIEEWIBRERK -

L& %99B. LC-MS m/z: 275 [M-H]" ; '"H-NMR (DMSO-d;, 400
MHz) & (ppm) 1.96-2.14 (m, 2H), 2.67-2.71 (m, 1H), 3.43-3.54 (m, 4H),
3.65-3.69 (m, 1H), 6.85-6.88 (m, 1H), 7.41-7.44 (m, 1H), 7.48-7.50 (m,
1H), 7.73 (m, 1H), 7.91-7.93 (m, 1H) -

{E&#99. LC-MS (ESI) m/z: 537 [M+H]" ; 'H-NMR (CD,0D, 400
MHz) ¢ (ppm) 1.96-2.23 (m, 4H), 2.31-2.44 (m, 2H), 3.11-3.23 (m, 2H),
3.32-3.40 (m, 2H), 3.42-3.45 (m, 1H), 3.56-3.62 (t, J = 12.0 Hz, 1H),
3.65-3.77 (m, 3H), 3.83-3.96 (m, 2H), 4.00-4.22 (m, 4H), 4.48-4.50 (m,
1H), 4.80 (s, 1H), 6.77-6.82 (m, 1H), 6.91-6.92 (m, 2H), 7.11-7.20 (m,
1H), 7.81-7.83 (m, 1H), 7.90-7.93 (m, 1H), 8.00-8.03 (m, 1H), 8.36-8.39
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(m, 1H) : ¥ 2 HPLCHEE# » 358 : IET %E(0.1% DEA):EtOH (0.1%
DEA) = 10:90 » & #F : OZ-H (250x4.6 mm 5 pm)) » Rt : 4.6453 & o
{£&#)99D. LC-MS (ESI) m/z: 537 [M+H] ; 'H-NMR (CD;OD,
400 MHz) ¢ (ppm) 1.87-1.88 (m, 1H), 2.03-2.15 (m, 4H), 2.34-2.36 (m,
1H), 3.19-3.30 (m, 2H), 3.32-3.45 (m, 2H), 3.57-3.61 (m, 3H), 3.63-3.85
(m, 4H), 3.98-4.01 (m, 1H), 4.23 (s, 4H), 4.50-4.53 (m, 1H), 4.82-4.83
(m, 1H), 6.80-6.82 (m, 1H), 6.87-6.90 (m, 1H), 6.97 (m, 1H), 7.20-7.22
(m, 1H), 7.77-7.80 (m, 1H), 7.88-7.90 (m, 1H), 7.96-7.97 (m, 1H), 8.29-
® 8.32 (m, 1H); %2 ¥ HPLCHE# » 5% : IF C42(0.1% DEA):EtOH
(0.1% DEA) = 10:90 » &4 : OZ-H (250x4.6 mm 5 pm)) » Rt : 6.265)
¥ o

B 1100

COOH

mQ __m@h;%moﬂ
1040 100
IEEI00EH R A HEEWIFF 2 EFEBLEY104AK

FRMERBEEMIBR P REWAREH °

® {E&%7100. LC-MS (ESI) m/z: 569 [M+H]"; 'H-NMR (CD,O0D,
400 MHz) ¢ (ppm) 0.58-0.76 (m, 4H), 2.04-2.40 (m, 6H), 3.19-3.26 (m,
4H), 3.47-3.50 (m, 1H), 3.60-3.70 (m, 2H), 3.72-3.85 (m, 3H), 3.85-3.89
(m, 2H), 4.55-4.59 (m, 1H), 4.89 (m, 1H), 6.98-7.11 (m, 1H), 7.27-7.33
(m, 2H), 7.52 (s, 1H), 7.80-7.83 (m, 1H), 7.88-7.90 (m, 1H), 8.01-8.02
(m, 1H), 8.35-8.38 (m, 1H) ; ¥ 2 #HPLC > A% : MeOH (0.5% DEA)
Bk 0 AS-H (4.6x250 mm 5 pm) > Rt : 4.48434& -
HH101
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76A 26 101A
N OH
Oy (s
———
NH 0
[o] Cl

EEMI0NARI0IEHFR A HESWIBRIF MR Z 2 F &R
EYT6A -~ FREMZLZ6 - (LEYI0NAK F AR E 1-E-4-8%K -~ {£&
YI1A ~ 1IBR P RIIARER -

{4 #)101A. LC-MS (ESI) m/z: 282 [M+H]*; 'H-NMR (DMSO-
ds, 400 MHz) & (ppm) 1.94-1.99 (m, 1H), 2.10-2.15 (m, 1H), 2.64-2.67
(m, 1H), 3.16-3.29 (m, 3H), 3.41-3.44 (m, 1H), 6.62-6.65 (dd, J = 9.2,
2.4 Hz, 1H), 6.87 (d, J = 1.6 Hz, 1H), 7.22 (s, 1H), 7.49-7.51 (d, J = 8.8
Hz, 1H) -

{E&4%101. LC-MS (ESI) m/z: 618 [M+H]*; 'H-NMR (CD;O0D,
400 MHz) 6 (ppm) 1.58-1.76 (m, 2H), 1.87-1.95 (m, 2H), 2.05-2.21 (m,
6H), 2.49 (m, 1H), 2.99 (m, 1H), 3.21-3.32 (m, 4H), 3.32-3.47 (m, 4H),
3.71-3.93 (m, 5H), 4.42-4.54 (m, 3H), 6.62-6.65 (dd, J = 9.2, 2.4 Hz,
1H), 6.77 (d, J = 2.4 Hz, 1H), 7.07 (s, 1H), 7.09 (s, 1H), 7.34(dd, J =
8.4, 2.4 Hz, 1H), 7.45 (d, J = 2.0 Hz, 1H), 7.50 (d, J = 8.8 Hz, 1H) -
EHi102

Q OH FN) ?H

102

IEEINEEERAH eI 2 EFFERIEYISAK T
MM VRABLEWIBR TR YAKRERK - LC-MS (ESI) m/z: 584
[M+H]" ; '"H-NMR (CD;0D, 400 MHz) & (ppm) 1.22 (s, 3H), 1.25 (s,

3H), 2.00-2.03 (m, 2H), 2.12-2.25 (m, 4H), 2.76-2.80 (m, 1H), 3.14-3.24
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(m, 3H), 3.32-3.49 (m, 4H), 3.57-3.79 (m, SH), 4.50-4.53 (m, 1H), 4.88
(s, 1H), 6.78 (d, J = 1.6 Hz, 1H), 6.95 (d, J = 8.8 Hz, 1H), 7.01 (d, J =
9.2 Hz, 1H), 7.10-7.15 (m, 1H), 7.25-7.31 (m, 2H), 7.53 (d, J = 2.0 Hz,
1H), 7.64-7.69 (m, 1H) -

EHHI103
COOH O :

Br Br (N—S 1 9“
“m A
cl ct Cl ==

N

103A 1038 103C 103D 103

&% 103A4.5 g > 21.8 mmol) ~ {E & ¥ 103B(3.43 g » 21.8
mmol) }z K,C05(7.5 g » 54.4 mmol)/ADMF(18 mL)H 7 R &¥IE150C
TH¥IS b RERSYWAKER  BAZKZEA150 mLx3)ZEH -
ZEYIR KGO mL)EM - KHBENEZR > B BEWBIREH
B (ZEBZE/EHE - 5S%E20% v/v)4i1{L » BF{L&%103C - LC-
MS (ESI) m/z: 283.0 [M+H]*:; 'H-NMR (CDCl;, 400 MHz) § (ppm)
6.90-6.97 (m, 2H), 7.08-7.10 (m, 1H), 7.18-7.30 (m, 2H), 7.64-7.68 (m,
LH), 8.07-8.08 (m, 1H) =

{E&103D 1035 HR At W& WIBRI1FT M 2 2 7 A1k

@ s103c FHEWZ6 - LEWIBDR T HIHERE - B -4-HF -
EY1A - IBR FEYAKREHK -

{£&%7103D. LC-MS (ESI) m/z: 319.1 [M+H]" -

{E& #7103, LC-MS (ESI) m/z: 611.2 [M+H]*: '"H-NMR (CD;0D,
400 MHz) § (ppm) 0.57-0.76 (m, 4H), 2.04-2.20 (m, 6H), 2.56-2.60 (m,
1H), 3.11-3.30 (m, 6H), 3.50-3.51 (m, 1H), 3.58-3.73 (m, 4H), 4.50-4.55
(m, 1H), 6.36-6.41 (m, 2H), 6.89 (d, J = 8.4 Hz, 1H), 7.09-7.12 (m, 1H),
7.25-7.28 (m, 3H), 7.48 (s, 1H), 7.82-7.83 (m, 1H), 8.08-8.11 (m, 2H) -
EHl104
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cl N OH
NS :
o
NN T ;
- N7 N - 7 NN NH
N el =N °
COOH c 0 F
99A 104A 104

IEE104A K 10435 HER St ¥ME S W IBR1FT it 2 2 F {# A 1k
EY99A - T EWZ6 - (EEWIMAR FRIMCREL-&-4-8% - &
1A - 1BR FREIMAKERK -

{E& #1044, LC-MS m/z: 275 [M-H]"; '"H-NMR (DMSO-dj, 400
MHz) 6 (ppm) 1.97-2.13 (m, 2H), 2.68-2.71 (m, 1H), 3.42-3.54 (m, 4H),
3.65-3.67 (m, 1H), 6.85-6.88 (m, 1H), 7.42-7.44 (m, 1H), 7.48-7.50 (m,
1H), 7.73 (m, 1H), 7.91-7.93 (m, 1H) o

{E&#)104. LC-MS (ESI) m/z: 555 [M+H]' ; '"H-NMR (CD;O0D,
400 MHz) 6 (ppm) 2.02-2.17 (m, 4H), 2.32-2.39 (m, 2H), 3.14-3.30 (m,
2H), 3.31-3.36 (m, 2H), 3.43-3.47 (m, 1H), 3.58-3.64 (m, 1H), 3.70-3.76
(m, 3H), 3.88-3.97 (m, 2H), 4.13-4.30 (m, 4H), 4.48-4.50 (m, 1H), 4.51
(s, 1H), 6.75 (s, 1H), 6.83-6.85 (m, 1H), 7.09-7.18 (m, 1H), 7.80-7.83
(m, 1H), 7.90-7.92 (m, 1H), 8.00 (s, 1H), 8.37-8.39 (m, 1H) o ¥ 2 4
HPLC{& {4 » 7% : MeOH (0.5% DEA) %&#: : AS-H (4.6x250 mm S
um) > Rt : 6.1543 5% o

EH1105
COOH Q (;_)H ]
Q00— P
“ 103D -~ 105

{EEWI0SERRASHBIEEWIFFR 2B FEREEWI03DE
TPHEMCARBLEDIBR FEYAR G - LC-MS (ESI) m/z: 597.2
[M+H]" : '"H-NMR (CD;0D, 400 MHz) 6 (ppm) 2.03-2.20 (m, 6H), 2.60-

2.67 (m, 1H), 3.14-3.32 (m, 4H), 3.34-3.48 (m, 3H), 3.57-3.81 (m, 3H),
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4.11-4.20 (m, 4H), 4.45-4.52 (m, 1H), 4.81 (d, J = 2.0 Hz, 1H), 6.40-
6.47 (m, 2H), 6.75-6.79 (m, 2H), 6.90 (d, J = 8.4 Hz, 1H), 7.10-7.13 (m,
1H), 7.27 (d, J = 8.8 Hz, 1H), 7.82-7.84 (m, 1H), 8.11-8.13 (m, 2H) -

B 106

N

O@LO—«@)

106A 1068 106

1EE¥106B5 10635 HIRX st L& WIBRIFTIL ZEFER L
EY106A ~ FRIYZ6KALEY106BE -5 -4-BF - (LEWIAKIB
® op -
{E&¥#7106B. LC-MS (ESI) m/z: 243 [M+H]* ; '"H-NMR (DMSO-ds,
400 MHz) 6 (ppm) 2.06-2.12 (m, 1H), 2.18-2.23 (m, 1H), 2.83-2.87 (m,
1H), 3.29-3.59 (m, 4H), 6.75 (d, J = 2.0 Hz, 1H), 7.04-7.09 (m, 2H),
7.71 (d, J = 8.8 Hz, 1H), 8.04 (d, /= 7.2 Hz, 1H), 8.61-8.63 (m, 1H) -
{E&#106. LC-MS (ESI) m/z: 503 [M+H]"; '"H-NMR (CD,0D,
400 MHz) 6 (ppm) 2.06-2.37 (m, 6H), 3.07-3.29 (m, 4H), 3.43-3.79 (m,
7H), 3.98-4.15 (m, 4H), 4.49-4.53 (m, 1H), 4.83 (d, J = 2.8 Hz, 1H),
@ 6.76 (d, 7 = 1.2 Hz, 1H), 6.83 (d, J = 8.0 Hz, 1H), 6.90-6.94 (m, 2H),
7.33 (d, J = 9.2 Hz, 1H), 7.49 (t, J = 7.2 Hz, 1H), 8.06 (d, J = 9.2 Hz,
1H), 8.69 (d, J = 5.6 Hz, 1H), 8.74 (d, J = 8.0 Hz, 1H) -

B 107
(),

N

KA@’\}/ Py —*fawvﬁ

EEMIVTHBERAHHEEYIREZBFERLLEYSIAR S
RV EBFLESHIBE FRHRYWAKRERK - LC-MS (ESI) m/z: 566
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[M+H]* ; '"H-NMR (CD;0D, 400 MHz) ¢ (ppm) 1.22 (s, 3H), 1.25 (s,
3H), 2.00-2.05 (m, 2H), 2.10-2.26 (m, 4H), 2.79-2.83 (m, 1H), 3.14-3.25
(m, 3H), 3.32-3.38 (m, 1H), 3.41-3.51 (m, 3H), 3.57-3.62 (m, 1H), 3.66-
3.71 (m, 3H), 3.75-3.79 (m, 1H), 4.50-4.55 (m, 1H), 4.87 (s, 1H), 6.94-
6.97 (m, 2H), 7.10-7.14 (m, 1H), 7.25-7.31 (m, 2H), 7.52 (d, J = 1.6 Hz,
1H), 7.62-7.68 (m, 3H) -

5108

Q‘(OH (N> ?H (o} Cl S (N> ?H e}

IEEWI8E R AH LI 2 EFFEHLELESYWI01A K
PR YDRBLLEDIBE FE AR ERK - LC-MS (ESI) m/z: 546
[M+H]" ; 'H-NMR (CD,0D, 400 MHz) & (ppm) 2.10-2.13 (m, 1H), 2.23-
2.26 (m, 1H), 2.39-2.47 (m, 1H), 2.60-2.68 (m, 2H), 3.13-3.17 (m, 1H),
3.37-3.50 (m, 3H), 3.55-3.59 (m, 1H), 4.16-4.36 (m, 10H), 4.82 (d, J =
2.0 Hz, 1H), 6.68 (d, J = 8.2 Hz, 1H), 6.75 (s, 1H), 6.82-6.86 (m, 2H),
7.06 (s, 1H), 7.51 (d, J = 8.8 Hz, 1H), 8.00 (d, J = 9.6 Hz, 1H) -

HH109
OH Cl-_-S A
S m + A _— \ N /A
0 NH2 NH
o~ o OOy o
101A E 109

LEWIEHFERSHEeYIF K 2 EFERLEEYW101A K
TEMERSLEWIBRFREWAKRERK - LC-MS (ESI) m/z: 546
[M+H]" ; '"H-NMR (CD;OD, 400 MHz)  (ppm) 0.54-0.55 (m, 1H), 0.68-
0.72 (m, 3H), 2.03-2.25 (m, 6H), 2.52-2.56 (m, 1H), 3.11-3.28 (m, 5H),
3.37-3.38 (m, 1H), 3.48-3.52 (m, 1H), 3.60-3.72 (m, 3H), 3.81-3.86 (m,
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1H), 4.56-4.61 (m, 1H), 4.94 (d, J = 2.4 Hz, 1H), 6.63-6.66 (dd, J = 8.8,
1.6 Hz, 1H), 6.79 (s, 1H), 7.06 (s, 1H), 7.26 (s, 2H), 7.50 (d, J = 8.4 Hz,
1H), 7.55 (s, 1H), 8.09 (d, J = 9.6 Hz, 1H) »

BH110

COOH

5

N

CL 0. X
+ k/\@O
0" N H j
ct NH; o}
A

103D

Q OH
: o
cw@‘"moj
N
= 110

LEYNERFAHSEEwIFRZEFERLEEY103DK
® ZLEWMIBEK S K - LC-MS (ESI) m/z: 579.2 [M+H]" ; '"H-NMR
(CD50D, 400 MHz) 6 (ppm) 2.03-2.21 (m, 6H), 2.64-2.69 (m, 1H), 3.12-
3.26 (m, 4H), 3.31-3.37 (m, 2H), 3.45-3.49 (m, 1H), 3.57-3.82 (m, 3H),
4.05-4.08 (m, 2H), 4.10-4.20 (m, 2H), 4.45-4.53 (m, 1H), 4.82 (d, J =
2.4 Hz, 1H), 6.40 (d, J = 2.8 Hz, 1H), 6.44-6.48 (m, 1H), 6.74 (d, J = 8.4
Hz, 1H), 6.82-6.85 (m, 1H), 6.90 (d, J = 8.4 Hz, 1H), 6.93 (d, J = 2.0
Hz, 1H), 7.12-7.14 (m, 1H), 7.28 (d, J = 8.8 Hz, 1H), 7.83-7.85 (m, 1H),
8.03-8.14 (m, 2H) °

H o111
. N" © Q OH

()., :
moH A o Ci~_S : (o}
P RO — O T
F 0 F
[of

100A m

LEYWMELHRAHECEDIFAZEFFERLELEWI01AK
TREIYPCABLEDIBR FEYARERK - LC-MS (ESI) m/z: 560
[M+H]" : '"H-NMR (CD;0D, 400 MHz) é (ppm) 2.02-2.28 (m, 6H), 2.63-
2.67 (m, 1H), 3.14-3.27 (m, 3H), 3.39-3.81 (m, 6H), 4.16-7.27 (m, 4H),
4.49-4.52 (m, 1H), 4.85 (d, J = 2.0 Hz, 1H), 6.69 (dd, J = 8.8, 2.4 Hz,
1H), 6.77 (s, 1H), 6.82-6.87 (m, 2H), 7.52 (d, J = 8.8 Hz, 1H), 8.07 (d, J
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=9.6 Hz, 1H) -
B pi112
7 7 Y
CI—< >—OH " cn/EN\/”\cn y OO N & —
1124 128 12c

O H

N OH
ASSUHINIIY asen Qe
o M- R ol ) °

EEWINCERKAMBHLLEMINBCHFILZEFERILEY
N2A K 112BFE120C TR B L& 103A K 103BE 150°C T R & -
LC-MS (ESI) m/z: 240 [M+H]" -

fEEWIN2DRI2FEHR At HEEWIBRIFFM 2 B & Bt
E#112C ~ HEYZ6 - (EEWMI2DE FEIMEREZF1-K-4-83% - (&
EY1A - IBR P EYARE K -

{E&¥112D. LC-MS (ESI) m/z: 319 [M+H]" ; '"H-NMR (CD;0D,
400 MHz) ¢ (ppm) 1.91-2.08 (m, 1H), 2.18-2.21 (m, 2H), 3.08-3.12 (m,
1H), 3.51-3.57 (m, 3H), 6.00-6.02 (m, 1H), 6.13-6.15 (m, 1H), 7.08-7.11
(m, 2H), 7.34-7.36 (m, 2H), 7.46-7.49 (m, 1H) -

{E&#¥1112. LC-MS (ESI) m/z: 611 [M+H]"; 'H-NMR (CD;OD,
400 MHz) & (ppm) 0.65-0.77 (m, 4H), 2.04-2.17 (m, 6H), 2.82-2.86 (m,
1H), 3.08-3.26 (m, 4H), 3.46-3.51 (m, 3H), 3.57-3.75 (m, 4H), 4.50-4.53
(m, 1H), 4.88 (d, J = 2.4 Hz, 1H), 6.04-6.12 (m, 2H), 7.12-7.14 (m, 1H),
7.24-7.26 (m, 2H), 7.37-7.39 (m, 2H), 7.45(s, 1H), 7.52-7.54 (m, 1H) -

BH113
C"O_O/_: N%OH - CI‘O— Q'N%moj

112D 113
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EEWIBEHRABSHELEWIFAZEFFERAILEY112DK
BS®WIBXK & « LC-MS (BSI) m/z: 579 [M+H]" : 'H-NMR
(CD;0D, 400 MHz) 6 (ppm) 2.00-2.17 (m, 6H), 2.96-3.22 (m, 5H), 3.47-
3.56 (m, 4H), 3.66-3.75 (m, 2H), 4.17-4.20 (m, 4H), 4.44-4.48 (m, 1H),
4.80 (d, J = 2.8 Hz, 1H), 6.03-6.05 (m, 1H), 6.16-6.18 (m, 1H), 6.73-
6.91 (m, 3H), 7.13-7.15 (m, 2H), 7.38-7.40 (m, 2H), 7.54-7.58 (m,
1H) -

EH114

60 o
: o
az QO L
u—@—o - o /@«o " 0 F
0
1120 : 114

{EEN4ERRHAS a2 EBFREFERALEWI12D K
PEIMCRELEYMIBR PEMARERK » LC-MS (ESI) m/z: 597
[M+H]" ; '"H-NMR (CD;0D, 400 MHz) & (ppm) 2.02-2.18 (m, 6H), 2.87-
3.23 (m, 5H), 3.45-3.76 (m, 6H), 4.22-4.26 (m, 4H), 4.44-4.49 (m, 1H),
4.80 (d, J = 2.4 Hz, 1H), 6.03-6.05 (m, 1H), 6.13-6.15 (m, 1H), 6.75-
6.79 (m, 2H), 7.11-7.13 (m, 2H), 7.36-7.39 (m, 2H), 7.50-7.56 (m,

® .
B H115

e
Lo LA, =y —
ClI” "N” "¢ F—@-O
115A 1128 1158

N~ OH

av Q**m A
< > N o — <>_O’N 0 ¢l °
115

115C

{EEISBEHFEAHEHIEEWI03CHRit 2 EFERILEEY
115A7F120C FARZ (LS 103ATE150C TR S « LC-MS (ESI) m/z:
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224 [M+H]" ; 'H-NMR (CD;0D, 400 MHz): é (ppm) 6.76-6.78 (m, 1H),
7.01-7.05 (m, SH), 7.65-7.67 (m, 1H) o |

LEMNSCRISEEFHAS EEEWIBRIF T ZEFHERHL
BY)115B ~ FRIYMZ6 - (EEWMINSCRFREYERE1-§-4-H1% - £S
YI1A « 1BR AR S - |

 {E&%115C. LC-MS (ESI) m/z: 303 [M+H]" : 'H-NMR (CD;OD,

400 MHz): ¢ (ppm) 1.85-2.16 (m, 3H), 2.90-2.97 (m, 1H), 3.42-3.52 (m,
3H), 5.89-5.91 (m, 1H), 6.06-6.08 (m, 1H), 7.02-7.06 (m, 4H), 7.38-7.40
(m, 1H) -

{&¥115. LC-MS (ESI) m/z: 595 [M+H]'; 'H-NMR (CD;O0D,
400 MHz): 6 (ppm) 0.62-0.78 (m, 4H), 2.00-2.20 (m, 6H), 2.80-2.84 (m,
1H), 3.06-3.28 (m, 4H), 3.43-3.50 (m, 3H), 3.68-3.78 (m, 4H), 4.49-4.55
(m, 1H), 4.88 (d, J = 2.8 Hz, 1H), 5.98-5.60 (m, 2H), 6.08-6.10 (m, 1H),
7.13-7.15 (m, 4H), 7.26-7.27 (m, 2H), 7.45-7.52 (m, 2H) -

T HI116
()

7N\ g [ )N my
F@%'Z G}r”_—’FQQC\:{ '

LEVUNGERRAS LML ZBFEREEMISCR
PEYCREILEWIBRE T RWAKEGHK - LC-MS (ESI) m/z: 581
[M+H]" : '"H-NMR (CD;0OD, 400 MHz): 6 (ppm) 2.02-2.19 (m, 6H),
2.94-2.98 (m, 1H), 3.13-3.23 (m, 3H), 3.36-3.76 (m, 7H), 4.22-4.26 (m,
4H), 4.47-4.51 (m, IH), 4.80 (d, J = 2.4 Hz, 1H), 5.95-5.97 (m, 1H),
6.19-6.21 (m, 1H), 6.75-6.81 (m, 2H), 7.15-7.18 (m, 4H), 7.56-7.60 (m,
1H) -
H'HI117
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LEMNTEERAHEEEWIFAZEFERLELEWISARF
RZTRELCEEWIBR FRIWAKREG L - LC-MS (ESI) m/z: 568
[M+H]* ; '"H-NMR (CD;OD, 400 MHz): § (ppm) 2.04-2.28 (m, 6H),
2.60-2.62 (m, 1H), 3.11-3.25 (m, 3H), 3.34-3.82 (m, 7H), 4.48-4.71 (m,
4H), 4.82-4.86 (m, 1H), 4.94-4.99 (m, 2H), 6.50 (d, J = 8.0 Hz, 1H),
7.03 (d, J = 8.8 Hz, 1H), 7.16-7.38 (m, 4H), 7.63-7.82 (m, 3H) -

@ 5118

o QL —
P4
HO Br N0 Br

118A 1038 1188
cl a N OH
~y N {}C\\( A
~/"0 — N
OH Oo 0 Cl
o] —
118C 118

IEEMISBEER A B EEYWIBCRAZEFERLLEY
118AREF LS YI03AKR &L - LC-MS (ESI) m/z: 284 [M+H]"; 'H-
NMR (CDCl;, 400 MHz): ¢ (ppm) 6.88 (d, J = 8.4 Hz, 1H), 6.96-7.01
(m, 2H), 7.36-7.40 (m, 2H), 7.63-7.67 (m, 1H), 8.11 (d, J = 4.8 Hz,
1H) -

ILE#W8CR NS Rt B L &EWIBRI1FT I 2 12 7 {F A 1t
SYI118B ~ fRENZ6 - (EEWNSCR FPHEMERE1-8-4- K - (£&
1A ~ 1IBR P EIYARE K °

L& ¥118C. LC-MS (ESI) m/z: 319 [M+H]*; '"H-NMR (CDCl,,
400 MHz): 6 (ppm) 1.94-2.09 (m, 2H), 2.71-2.79 (m, 1H), 3.25-3.32 (m,
2H), 3.42-3.47 (m, 1H), 3.57-3.61 (m, 1H), 6.46-6.49 (m, 1H), 6.56 (d, J
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= 2.4 Hz, 1H), 6.99-7.01 (m, 1H), 7.11-7.14 (m, 1H), 7.26 (d, J = 8.4
Hz, 1H) 7.82-7.86 (m, 1H), 8.15-8.16 (m, 1H) -

{E&%)118. LC-MS (ESI) m/z: 611 [M+H]" ; '"H-NMR (DMSO-d,
400 MHz): ¢ (ppm) 0.58-0.61 (m, 2H), 0.72-0.76 (m, 2H), 1.83-2.03 (m,
7H), 2.81-2.85 (m, 1H), 3.01-3.30 (m, 5H), 3.35-3.46 (m, 3H), 3.49-3.56
(m, 2H), 3.77-3.82 (m, 1H), 4.32-4.38 (m, 1H), 4.76 (d, J = 2.0 Hz, 1H),
6.56-6.62 (m, 2H), 7.01 (d, J = 8.4 Hz, 1H), 7.12-7.15 (m, 1H), 7.22-
7.36 (m, 4H), 7.84-7.88 (m, 1H), 7.96-7.98 (m, 1H), 8.15-8.17 (m, 1H),
9.29 (m, 1H) -

BHI119
Qo

& O;ACEJ

EEVNIFHRAH B LEWIFRR 2 EFEREESYWIISCR
ZLEWMIBR & K - LC-MS (ESI) m/z: 563 [M+H]" : 'H-NMR

Az
=N
F-@-O 3

118C

(CD;0D, 400 MHz): 6 (ppm) 2.01-2.20 (m, 6H), 2.96-3.00 (m, 1H),
3.11-3.21 (m, 3H), 3.33-3.76 (m, 7H), 4.18-4.25 (m, 4H), 4.45-4.48 (m,

1H), 4.81 (d, J = 2.4 Hz, 1H), 5.97-5.99 (m, 1H), 6.17-6.20 (m, 1H), o
6.74-6.91 (m, 3H), 7.15-7.17 (m, 4H), 7.55-7.59 (m, 1H) -

HHI120

N° OH

oy —

120A 1208

FEZE R N EFREYZ6(1.00 g 8.70 mmol) K b% ik & 84 (1.46 g
17.39 mmol)A ZIE{E (10 mLY)R/K(1 mL)F ZEEY R IRINFEHER
120A(1.22 g» 8.70 mmol) - FEE T ESY] h» B AHCUKEAR
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(6 N> 1 mL)FEZEpH 1 - BREWH KK mLFFRUK K E R - B
EEE R > B3 &%120B - LC-MS (ESI) m/z: 220 [M+H]": 'H
NMR (DMSO-ds, 400 MHz): 6 (ppm) 1.94-2.20 (m, 2H), 3.03-3.16 (m,
1H), 3.44-3.70 (m, 4H), 7.43-7.52 (m, 5H), 12.59 (s, 1H) »

{EE1205E Bk A st WL & 1P it ZﬁFﬁﬁ%fbA%HOB&
TEYMCREBFLEDIBRPREYWAREH - LC-MS (ESI) m/z: 498
[M+H]" ; '"H-NMR (CD;0D, 400 MHz): 6 (ppm) 1.81 (s, 4H), 2.00-2.17
(m, 2H), 2.60-2.77 (m, 6H), 2.96-3.10 (m, 1H), 3.34-3.77 (m, 4H), 4.04-

PS 4.33 (m, SH), 4.69-4.78 (m, 1H), 6.58-6.74 (m, 2H), 7.44-7.52 (m,
5H)

HH121
()

3N Coor—d a*v@

1208

fteamR2IERRASH( SRR 2 EFEHAESY120B
BEEEWIBRK & B o LC-MS (ESI) m/z: 480 [M+H]* ; 'H-NMR
(CD;0D, 400 MHz): 6 (ppm) 1.84 (s, 4H), 2.00-2.17 (m, 2H), 2.63-2.82
@ (m, 6H), 2.96-3.13 (m, 1H), 3.34-3.79 (m, 4H), 4.00-4.32 (m, SH), 4.69-
4.79 (m, 1H), 6.56-6.90 (m, 3H), 7.43-7.52 (m, SH)

HEH122
OMs OH (N> oH
Cbzmo/tlo ——— ozl O/C/O —_—
Cl o
T6 1224
W o

S o

122B

EEVIRARBRAHE TPHDAIFTEZEFFEREOREBT K
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K P I TO = Mh 0% 0E K P I #) A8ZK & K - LC-MS (ESI) m/z: 447
[M+H]" -

4bA¢%122B%ﬂEE&Fﬁ€+¥‘j¢F£%Eﬁﬁ LB ERTREEY
122ARE P RIYETR & - LC-MS (ESI) m/z: 313 [M+H]*; 'H NMR
(CD;0D, 400 MHz): 6 (ppm) 2.21-2.59 (m, 2H), 2.45-2.65 (m, 2H),
3.11-3.20 (m, 3H), 3.96-4.03 (m, 2H), 4.69-4.71 (m, 2H), 4.97 (m, 2H),
5.12-5.13 (m, 2H), 6.41-6.43 (m, 1H), 7.14-7.29 (m, 2H) -

fEEMI22EEEASEIEEMIFE 2 EFERLELEYI22BR
ISAK B FTRIWARILEESWIBR 4 K - LC-MS (ESI) m/z: 554
[M+H]" ; '"H-NMR (CD;OD, 400 MHz): § (ppm) 2.13-2.14 (m, 1H),
2.29-2.63 (m, 4H), 3.15-3.21 (m, 1H), 3.41-3.60 (m, 6H), 4.18-4.84 (m,
9H), 4.95-4.98 (m, 1H), 6.50 (d, J = 8.8 Hz, 1H), 7.02-7.06 (m, 1H),
7.20-7.83 (m, 7H) o
BHl123

——a i
BrNBr

123A 123B 123C

123D

4-E B MEE(123A > 3 g 21.4 mmol) ~ 2,6- R EE(123B »
3 g 21.4 mmol) » Pd(PPh3)4(247 mg > 2.14 mmol) 5 Na,CO3(6.8 g °
64.2 mmol)A B % (96 mL) - Z B (48 mL) K /K (96 mL)H 7 8 &WFE S0
CTHEHEIRNE KERSYWHEKGO mL)EHE AR 28 28 (150
mLx3)ZHY - ZERY K (50 mL)%E ik » &K MKRBENEZIE » BE > B
MYBSRBEREEN(ZBRIE/GHE > 1%ZE5% v/v)4d{k > B2t
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&%)123C - LC-MS (ESI) m/z: 252 [M+H]" ;
IEEMI2IDRIIEHKXAH BLEWIBRIFFM ZEFEHE
&%)123C - PRAYZ6RALEWI23DRE1-&-4-8K - EEYWIAKIB
KE R
{E&#123D. LC-MS (ESI) m/z: 287 [M+H]*: 'H-NMR (CDCl;,
400 MHz): § (ppm) 2.31-2.38 (m, 2H), 3.23-3.29 (m, 1H), 3.56-3.61 (m,
1H), 3.68-3.75 (m, 1H), 3.82-3.89 (m, 2H), 6.32 (d, 1H), 7.00 (d, 1H),
7.08-7.12 (m, 2H), 7.50-7.53 (m, 1H), 7.99-8.03 (m, 2H) -
® {E&#123. LC-MS (ESI) m/z: 547 [M+H]":; '"H-NMR (CD;OD,
400 MHz): J (ppm) 1.82-1.84 (m, 4H), 2.16-2.21 (m, 2H), 2.63-2.78 (m,
6H), 3.11-3.28 (m, 2H), 3.45-3.48 (m, 1H), 3.66-3.76 (m, 2H), 4.16-4.27
(m, 5H), 4.80 (d, J = 3.2 Hz, 1H), 6.40 (d, J = 8 Hz, 1H), 6.77-7.88 (m,
3H), 7.06 (d, J = 7.2 Hz, 1H), 7.14-7.18 (m, 2H), 7.54-7.58 (m, 1H),
8.06-8.10 (m, 2H) -
HHl124

@ﬁg g:*@?\@)

. 123D

ftENR4FEHRBSH B LaWIFR 2 BFERACEY123DR
TRIYCABLEYWIBR PREMAKE K - LC-MS (ESI) m/z: 565
[M+H]* ; '"H-NMR (CD;OD, 400 MHz): § (ppm) 1.82-1.84 (m, 4H),
2.16-2.20 (m, 2H), 2.63-2.79 (m, 6H), 3.13-3.22 (m, 2H), 3.46-3.48 (m,
1H), 3.66-3.76 (m, 2H), 4.20-4.26 (m, SH), 4.80 (d, J = 2.4 Hz, 1H),
6.39 (d, J = 8 Hz, 1H), 6.71-6.79 (m, 2H), 7.05 (d, J = 7.2 Hz, 1H),
7.13-7.18 (m, 2H), 7.54-7.58 (m, 1H), 8.06-8.10 (m, 2H) «
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5 Br Br ~ Br
OO — O
N N
N h
125A 1258 125C
OH N (?)H o
N {0~ N7 ;
N N o
/ / o} F
125B 125D 125

0T FE{E&¥125A(4.92 g » 25.0 mmol) A THF(300 mL) 27 3%
A HANIINaH(1.10 g » 27.5 mmol) - FEHIRE THHERES KL b B
BREOC TARMBARE(5.32 g 37.5 mmol) - RFREYEIEFAR
ZE B2 v BRAKERIEEZREG - BB KHEALREC
SHBE(80 mLx2)ZEH - EHAEHE » KEKRBMNEZERESE - H
EVEVEBESREREN(CEZE/AME - 10% vv)4t - F5Eb
& M125B R L& "125C « HR{EE&125B : LC-MS (ESI) m/z: 211
[M+H]" ; 'H-NMR (CDCls, 400 MHz): 6 (ppm) 4.06 (s, 3H), 7.26-7.28
(m, 1H), 7.44-7.48 (m, 1H), 7.86-7.87 (m, 1H), 7.91 (s, 1H) - HR{L&
#1125C : LC-MS (ESI) m/z: 211 [M+H]"; '"H-NMR (CDCl;, 400 MHz)
6 (ppm) 4.20 (s, 3H), 7.31-7.34 (m, 1H), 7.56-7.58 (m, 1H), 7.79-7.80
(m, 1H), 7.84 (s, 1H) o

{EEW12SD K125 HEkA St W& WIBRI1FT It 2 2 F{# A1t
Y1258 ~ FRIYZ6 - {LEW12SDRE P EYCHAF1-8-4-H%K - (&
EY1A - IBR R EYIAK S -

{4 %7125D. LC-MS (ESI) m/z: 246 [M+H]" -

{E& % 125. LC-MS (m/z) 524 [M+H]': 'H-NMR (CDCl;, 400
MHz): 6 (ppm) 2.10 (s, 4H), 2.44 (s, 2H), 3.01-3.02 (m, 2H), 3.17-3.21
(m, 1H), 3.41-3.46 (m, 2H), 3.75-3.83 (m, 7 H), 4.02-4.03 (m, 3H), 4.17
(s, 3H), 4.53-4.54 (m, 1H), 4.84 (s, 1H), 6.69 (s, 2H), 7.46-7.59 (m, 2H),
7.83 (s, 1H), 8.03 (s, 1H), 10.58 (brs, 1H) o
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H 126

6 o
: Q}OH. Ki@oﬂ—g\r LA

k& V12685 6 5 F 3 L & W 1T it 2 12 F5 8 R (L & % 123D
CHMERE L SYMIBRDEMARS R « LC-MS (ESD) m/z: 579
[M+H]* ;: '"H-NMR (CD;OD, 400 MHz): & (ppm) 0.54-0.58 (m, 4H),
1.74-1.76 (m, 4H), 2.04-2.09 (m, 2H), 2.57-2.74 (m, 6H), 3.00-3.12 (m,
2H), 3.34-3.36 (m, 1H), 3.53-3.61 (m, 3H), 4.19-4.20 (m, 1H), 4.77 (d, J
= 2.4 Hz, 1H), 6.26 (d, J = 8 Hz, 1H), 6.94 (d, J = 7.2 Hz, 1H), 7.03-
7.07 (m, 2H), 7.14 (s, 2H), 7.31 (s, 1H), 7.42-7.45 (m, 1H), 7.95-7.99
(m, 2H) ; ¥ 2 M HPLCI&/E » 758 © MeOH (0.1% DEA) » &4 : OJ-H
250%4.6 mm, 5 pm) > Rt : 5.6543 4%

B 127
()

N

o & o

/ Cl (o] Cl

125D E 127

® LEWITER A HELEIE s EREERILSYWI25DRE
T RAMERBLEWIBR PEIWAKR S K - LC-MS (ESI) m/z: 538
[M+H]" ; '"H-NMR (CDCls, 400 MHz): § (ppm) 0.73-0.77 (m, 4H), 2.06-
2.11 (m, 7H), 3.09-3.37 (m, 10H), 3.66-3.67 (m, 1H), 4.01 (s, 3H), 4.42-
4.45 (m, 1H), 5.18-5.19 (m, 1H), 6.69-6.70 (m, 1H), 6.86-6.89 (m, 1H),
7.05-7.08 (m, 1H), 7.17-7.18 (m, 2H), 7.26-7.28 (m, 1H), 7.43 (s, 1H),

7.82 (s, 1H) -
E 128
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Br Br
F F
QO — O —
F HO ¢}
Cl Cl

128A 1288 128C
COOH
[ ; rNj OH
N T
F :
sWe gl SAC VR
0 o &
0]
cl FO -
128D 128

EEYN28CHEHRAS HIEEWIBCHRARAZEFEFRILLEY
128A K 128BRE L& #103A K 103BK & 5 « LC-MS (ESI) m/z: 301.0
[M+H]" -

It & 128D R 128 HHER St WL & WIBR 1R it 2 F2 Fp 1L
EY128C ~ T RYZ6 - (LEWMI2D R FEMERE 1-E-4-8 % - 1k
EYIA -~ 1BR P EYARERK

{L&#7128D. LC-MS (ESI) m/z: 334.0 [M-H]" ¢

{L&¥/128. LC-MS (ESI) m/z: 628.2 [M+H]* ; '"H-NMR (CD,0D,
400 MHz): 6 (ppm) 0.57-0.77 (m, 4H), 2.02-2.19 (m, 6H), 2.56-2.59 (m,
1H), 3.11-3.30 (m, 6H), 3.48-3.51 (m, 1H), 3.58-3.73 (m, 4H), 4.50-4.55
(m, 1H), 4.89 (d, J = 2.4 Hz, 1H), 6.18 (d, J = 2.8 Hz, 1H), 6.31 (dd, J =
8.8, 3.2 Hz,, 1H), 6.88-6.91 (m, 2H), 7.03-7.07 (m, 2H), 7.23-7.26 (m,
3H), 7.47 (s, 1H), 8.10 (d, J = 2.8 Hz, 1H) -

HH129

N -

G on "o
g e — 3O P

120B

ILEMI9RE R B Y EEMIFTR 2 EFERLLEWI120BR
TEHMERBTIEEWIBR PHEWAK S K - LC-MS (ESI) m/z: 512
[M+H]" ; "H-NMR (CD;0D, 400 MHz): § (ppm) 0.67-0.81 (m, 4H), 1.81

(s, 4H), 2.01-2.17 (m, 2H), 2.59-2.75 (m, 6H), 2.98-3.11 (m, 1H), 3.38-
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3.58 (m, 3H), 3.62-3.85 (m, 2H), 4.16-4.28 (m, 1H), 4.80 (d, J = 30.4
Hz, 1H), 7.11-7.35 (m, 3H), 7.37-7.51 (m, SH) o

5130
O Q OH F

N OH F
LD 00 C0)
K 120
EEMBERERSHLEYIRZEFERPREAYZREKR
FEEWIBE FREIYMAKR SR - LC-MS (ESI) m/z: 504 [M+H]"; 'H
NMR (CD;0D, 400 MHz): § (ppm) 1.97-2.17 (m, 6H), 2.57-2.61 (m,
1H), 2.93-3.00 (m, 1H), 3.17-3.25 (m, 5H), 3.34-3.40 (m, 1H), 3.65-3.76
(m, 3H), 4.14-4.26 (m, 4H), 4.46-4.75 (m, 1H), 4.76 (d, J = 9.2 Hz, 1H),
6.42 (d, J = 9.2 Hz, 2H), 6.63 (d, J = 10.4 Hz, 1H), 6.88 (t, J = 8.8 Hz,
1H), 7.10 (d, J = 8.8 Hz, 2H), 8.16 (d, J = 9.6 Hz, 1H) -

B #1131
Ci Z Cl
Br/OiOH ' CI/ENj\ Br/(D:OJl\/Nj\
1318 131C
().

. Q‘OQ %OH ——ijf O*K/\@\
EEYBICEHRASHIEEWIBCHRRZEFERIEEY
131A K 131BENMPH (L &5 %7103A K 103BEDMFF 2K & % - LC-
MS (ESI) m/z: 298 [M+H]" ; '"H-NMR (CDCl;, 400 MHz): & (ppm) 2.42

131A

(s, 3H), 6.67 (d, J = 8.4 Hz, 1H), 6.90 (d, J = 7.2 Hz, 1H), 7.29 (d, J =

9.2 Hz, 1H), 7.33 (d, J = 7.2 Hz, 2H), 7.60 (t, J = 8.0 Hz, 1H) ¢
IEEWBIDRBIFEHR A HEEWIBRIF I Z 2 F & Bk

SYI131C > R EML6 - EEWIIDE FRMERE1-8-4-% + {k
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E1A - IBE P REIIARE K

{£&%)131D. LC-MS (ESI) m/z: 333 [M+H]"

{E&#)131. LC-MS (ESI) m/z: 625 [M+H]" ; 'H-NMR (DMSO-d,,
400 MHz): 6 (ppm) 0.68-0.70 (m, 2H), 0.82-0.83 (m, 2H), 1.65 (d, J =
7.2 Hz, 6H), 1.90-1.93 (m, 2H), 2.02-2.05 (m, 2H), 3.14-3.24 (m, 2H),
3.5.-3.59 (m, 4H), 3.93-3.97 (m, 1H), 4.57-4.60 (m, 1H), 4.92 (d, J = 2.4
Hz, 1H), 5.02-5.09 (m, 1H), 7.36 (dd, J = 8.8, 2.0 Hz, 1H), 7.42 (d, J =
8.8 Hz, 1H), 7.45 (d, J = 1.6 Hz, 1H), 7.81 (d, J = 8.4 Hz, 2H), 7.85 (d,
J = 8.4 Hz, 2H), 7.93 (dd, J = 8.8, 1.6 Hz, 1H), 8.16 (d, J = 9.2 Hz, 2H),
9.54 (s, 1H), 9.84 (s, 1H) -

Br n Br. N/ Br. N
\C(/\,/N \El’/N * \©;/”_
132A 1328 132¢
N OH
A o
B / N 3 j
r N N NH
N ——— I OH — . o
4 Ney \ 0 F
o N-N
\ . \
1328 132D 132

EKaLATRZ{EE7132A(10 g 50.8 mmol)Z THF(50 mL)
BRI AL (60% R EEYE > 2.2 g+ 55.8 mmol) - =8 TR
Y3008 - EER T ARMBAREREG.74 mL > 76.1 mmol) - £ E I}
THHEKERSY] h AEEEEMNKERG mLZREAZEZ
B5(100 mLx3)ZH - & Hf Z F R EHB/K(200 mL)ZEHk - &4 K17 B
MERHRE SWEBESREREN(ZBZE/AHE > 10%230%
vivgift > JREMLEPMI2BRIEESH132C - HRIEE132B © LC-
MS (ESI) m/z: 211 [M+H]"; '"H-NMR (DMSO-d,, 400 MHz): ¢ (ppm)
4.04 (s, 3H), 7.26 (dd, J = 8.8, 2.0 Hz, 1H), 7.72 (d, J = 8.4 Hz, 1H),
7.99 (s, 1H), 8.08 (d, J = 0.8 Hz, 1H) - ¥ (L& 132C : LC-MS (ESI)

CI85766A docx -250 -



1655185

m/z: 211 [M+H]" : '"H-NMR (DMSO-ds;, 400 MHz): 6 (ppm) 4.17 (s,
3H), 7.13 (dd, J = 8.8, 2.0 Hz, 1H), 7.69 (d, J = 8.8 Hz, 1H), 7.85 (s,
1H), 8.41 (s, 1H) °
IEEWI32D KINEHR A HIEEWIBRIFM ZEFFRE
EY132B ~ FRAYZ6 - (EEWINDR FEHCREI-F-4-K - L
SYI1A - IBEFEWARERK -
{E&¥7132D. LC-MS (ESI) m/z: 246 [M+H]" ; 'H-NMR (DMSO-
ds, 400 MHz): 6 (ppm) 2.18-2.29 (m, 2H), 3.35-3.60 (m, SH), 3.90 (s,
P 3H), 6.43 (s, 1H), 6.58 (d, J = 8.8 Hz, 1H), 7.50 (d, J = 8.4 Hz, 1H),
7.79 (s, 1H), 12.53 (s, 1H) -
{E& %132, LC-MS (ESI) m/z: 524 [M+H]"; '"H-NMR (DMSO-dj,
400 MHz): 6 (ppm) 1.84-2.16 (m, 6H), 2.63-2.67 (m, 1H), 3.08-3.43 (m,
8H), 3.55-3.59 (m, 2H), 3.92 (m, 3H), 4.14-4.38 (m, 5H), 4.72 (d, J =
2.0 Hz, 1H), 6.28 (s, 1H), 6.51 (dd, J = 8.8, 1.6 Hz, 1H), 6.73 (s, 1H),
6.85 (dd, J = 11.6, 1.6 Hz, 1H), 7.53 (d, J = 8.8 Hz, 1H), 7.79 (s, 1H),
8.02 (d, J = 10.0 Hz, 1H), 9.24 (brs, 1H) -
#1133
® 5 &,
v on i
N V\QA — KQ O*KAQA
LEVIBELERAS YU EEaWIRAZ EFFER{EEYWI32DE
PEVERBLEYIBRPREYWAREHK - LC-MS (ESI) m/z: 538
[M+H]" ; '"H-NMR (CD;OD, 400 MHz): § (ppm) 0.55-0.73 (m, 4H),
2.03-2.28 (m, 6H), 2.62-2.66 (m, 1H), 3.17-3.31 (m, 3H), 3.40-3.69 (m,
7H), 3.78-3.84 (m, 1H), 4.08 (s, 3H), 4.56-4.58 (m, 1H), 4.96 (d, J = 2.8
Hz, 1H), 6.72 (d, J = 9.2 Hz, 1H), 7.27 (s, 2H), 7.36 (s, 1H), 7.58 (s,
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1H), 7.64 (d, J = 8.8 Hz, 1H), 8.10 (s, 1H) ¢

EH134
O (N>(:)H
N OH A o}
\ 132D D F N 134

EEDB4FELARAH B LW 2 BFFERA{LEYWI32DE
TRDABIEEWIBRFEMWAKRE K - LC-MS (ESI) m/z: 510
[M+H]* ; '"H-NMR (CD;0OD, 400 MHz): & (ppm) 2.15-2.19 (m, 1H),
2.29-2.34 (m, 1H), 2.42-2.48 (m, 1H), 2.58-2.65 (m, 1H), 2.75-2.79 (m,
1H), 3.19-3.23 (m, 1H), 3.43-3.62 (m, 5H), 3.98-4.34 (m, 12H), 4.84 (d,
J = 2.4 Hz, 1H), 6.71 (s, 1H), 6.84 (d, J = 9.2 Hz, 1H), 6.91 (dd, J =
11.6, 1.6 Hz, 1H), 7.35 (s, 1H), 7.71 (d, J = 8.8 Hz, 1H), 8.28 (s, 1H) -

B #1135
() ()

N" oH N~ oH

N : H
OH + N J< — N = /l<
0 c 0 c
z N 135

IEEI3SERRAMHLEMIFAZERERPRIYZENS
BIBE FTRIYMAK SR - LC-MS (ESI) m/z: 534 [M+H]" ; 'H-NMR
(CD50D, 400 MHz): 6 (ppm) 1.28 (s, 9H), 1.88-2.10 (m, 6H), 2.51 (t, J ¢
= 8.8 Hz, 1H), 2.98-3.17 (m, 6H), 3.39-3.42 (m, 1H), 3.49-3.59 (m, 2H),
3.66-3.72 (m, 1H), 4.40-4.47 (m, 1H), 4.78 (s, 1H), 6.37 (d, J = 9.2 Hz,
2H), 7.01 (d, J = 9.2 Hz, 3H), 7.13 (d, J = 8.8 Hz, 1H), 7.45 (s, 1H),

8.00 (d, J=9.6 Hz, 1H) -

HH136
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ND\(“
B Qo . °
— —— O
HO Br %) Br O/
136A 1368 136C

o
cl NO}(\\{H\Q\OA
s

ML &%136A(2.0 g 9.71 mmol) BRI 42 (4.75 g » 29.1 mmol)
FANMP(30 mL) 7 7% i & 748 JO B¢ B% $6(6.33 mg > 19.4 mmol) » £150
CTHEERTHERESYRE - RAEER%E  KRESWHHEAKASO

® mL)$ H A Z 8 Z B (100 mLx2)ZH - & 6f Z B #HE A /K (10 mLx3)&
HK(10 mL)ZE#k » KM EMNGZE  BEAREE  SEELESE
Y o MEYKYBESEEREW(ZK LT/ G HE » 5% v/v)dit » B
F{L&%136B - LC-MS (ESI) m/z: 289 [M+H]" ; 'H-NMR (CDCl;, 400
MHz): § (ppm) 1.37-1.42 (m, 3H), 1.53-1.56 (m, 1H), 1.63-1.68 (m, 2H),
1.82-1.85 (m, 2H), 1.93-1.96 (m, 2H), 4.27-4.33 (m, 1H), 7.01 (dd, J =
8.4, 2.4 Hz, 1H), 7.07 (d, J = 2.4 Hz, 1H), 7.21 (d, J = 8.4 Hz, 1H) -

{E&136C K 1365 R X A ¢t ¥ EWIBR1FT Il 2 12 7 (£ A {E
S¥136B ~ FRYZ6 - (LEMICR TP EMWERE1-G-4-8F - {E
EY1A - IBR P RIYARERK -

{E&#7136C. LC-MS (ESI) m/z: 324 [M+H]"; 'H-NMR (DMSO-
ds, 400 MHz): ¢ (ppm) 1.33-1.38 (m, 3H), 1.47-1.52 (m, 3H), 1.70-1.73
(m, 2H), 1.83-1.87 (m, 2H), 2.10-2.15 (m, 2H), 3.03-3.06 (m, 1H), 3.18-
3.25 (m, 2H), 3.36-3.38 (m, 2H), 4.40-4.44 (m, 1H), 6.09 (dd, J = 8.8,
2.4 Hz, 1H), 6.21 (d, J = 2.8 Hz, 1H), 7.10 (d, J = 9.2 Hz, 1H) -

{E&#136. LC-MS (ESI) m/z: 616 [M+H]"; 'H-NMR (DMSO-ds,
400 MHz): 6 (ppm) 0.53-0.56 (m, 1H), 0.59-0.74 (m, 3H), 1.34-1.36 (m,
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3H), 1.52-1.58 (m, 3H), 1.76-2.13 (m, 10H), 2.56-2.60 (m, 1H), 3.04-
3.23 (m, 6H), 3.42-3.74 (m, SH), 4.31-4.35 (m, 1H), 4.45-4.48 (m, 1H),
4.85 (d, J = 2.0 Hz, 1H), 6.01-6.04 (m, 1H), 6.11 (s, 1H), 7.04 (d, J =
8.4 Hz, 1H), 7.20 (s, 2H), 7.44 (s, 1H) -

" 51137
()

N~ OH

137

N C:)H
: o
T j . cn—@’“(j}(orq
NH; 0 o
X ¥4

IS BHRAM eIk 2 EFERATEMLIRE
NDXKEBEELEDIBREPTEHWAKEHK - LC-MS (ESI) m/z: 554
[M+H]" ; 'H-NMR (CD;OD, 400 MHz): 6 (ppm) 2.02-2.18 (m, 6H),
2.56-2.61 (m, 1H), 3.08-3.25 (m, 4H), 3.35-3.79 (m, 6H), 4.17-4.28 (m,
4H), 4.50-4.55 (m, 1H), 4.89 (d, J = 2 Hz, 1H), 6.46-6.48 (m, 2H), 7.12-
7.17 (m, 3H), 7.29 (s, 1H), 8.14 (d, J = 9.6 Hz, 1H) -

B 51138 .
O A, —-0Q —

138A

0 o
O o ol D\WVQA
|

Ba-R-1-8-2-B % (1.83 g 5.79 mmol) ~ (4-% £ )M (810
mg > 5.79 mmol) + Pd(PPh3),(943 mg > 0.82 mmol) & Na,CO5(3.25 g °
30 mmol)E FZE (85 mL)k H,0(19 mL)f Z B EMERRA THEI00CT
BH16 h- RKEREMANEZE  HEHWELBE - BRAK
(S0 mL)iR# - HH ZBE Z B (150 mLx2)Z HY - FAHCIK A& (1 N)E& (L
KEZpH 3HRH ZB Z B (100 mLx2)ZFEH - & 6 Z FHE B K (50
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mLx2)F7 BB /K (150 mL)EME » K\E/KREINEZE - HBESE » 53L&
#7138A - [M+H]" ; 'H-NMR (CDCl;, 400 MHz): & (ppm) 7.10-7.15 (m,
2H), 7.33 (d, J = 8.4 Hz, 1H), 7.37-7.42 (m, 3H), 7.46 (d, J = 2.4 Hz,
1H) -
EEI138BR1ISFE HFE AN HIEEWIBRIFM Z 2 FF At
SY)138A - PRIYZ6 - (LEWIISBR PHEMERT1I-&-4-%E - P
E¥1A -~ 1BR P REIYAKREGHK -
(E&#7138C. LC-MS (ESI) m/z: 320.1 [M+H]"
® (L& #7138. LC-MS (ESI) m/z: 612.3 [M+H]* ; '"H-NMR (CD,0D,
400 MHz): & (ppm) 0.57-0.73 (m, 4H), 2.02-2.23 (m, 6H), 2.62 (dd, J =
9.6, 7.2 Hz, 1H), 3.13-3.27 (m, 4H), 3.34-3.37 (m, 2H), 3.48-3.52 (m,
1H), 3.59-3.66 (m, 4H), 4.52-4.55 (m, 1H), 4.90 (d, J = 2.0 Hz, 1H),
6.45-6.49 (m, 2H), 7.13-7.18 (m, 2H), 7.24-7.28 (m, 3H), 7.42-7.49 (m,
2H), 7.49 (d, J = 1.6 Hz, 1H), 8.11 (d, J = 9.6 Hz, 1H)

B B1139 o
IS ST e PR ¥ [ 5 )
. 139A 1388 © 1?9

EEWMI39BR139FE H R At WL & WIB R 1ATH 2 12 FF {5 F 1k
EY139A - 1 fEYZ6 - {EEWI3IBR P RYERE -8 -4-BL3K -
F¥1A -~ 1IBR FREYAREK -

{E&¥139B. LC-MS (ESI) m/z: 248 [M+H]* ; '"H-NMR (CD;0D,
400 MHz): 6 (ppm) 1.28 (s, 9H), 2.25-2. 27 (m, 2H), 3.22-3.26 (m, 1H),
3.31-3.35 (m, 2H), 3.36-3.54 (m, 2H), 6.53 (d, J = 8.8 Hz, 2H), 7.21 (d,
J = 8.8 Hz, 2H) -

{E&#139. LC-MS (ESI) m/z: 540 [M+H]": 'H-NMR (CD;0D,
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400 MHz): ¢ (ppm) 0.62-0.79 (m, 4H), 1.29 (s, 9H), 2.01-2.13 (m, 3H),
2.14-2.28 (m, 3H), 2.54-2.58 (m, 1H), 3.09-3.28 (m, 3H), 3.48-3.82 (m,
8H), 4.53-4.57 (m, 1H), 4.86 (m, 1H), 6.60 (d, J = 8.4 Hz, 2H), 7.27-
7.35 (m, 4H), 7.52 (s, 1H) o

EHH 140
O Q on
N” OH :'/D o @.N%mo 137

LEY40ERRAS B eIz BFER PR ZR YR
BEEWIBR FRIMAKERK - LC-MS (ESI) m/z: 532 [M+H]"; 'H-
NMR (DMSO-ds, 400 MHz): § (ppm) 1.55-1.70 (m, 1H), 1.72-1.78 (m,
1H), 1.96-2.06 (m, 7H), 2.39-2.40 (m, 2H), 2.48-2.50 (m, 1H), 3.10-3.18
(m, 4H), 3.24-3.26 (m, 2H), 3.39-3.44 (m, 1H), 3.54-3.56 (m, 2H), 4.31-
4.36 (m, 1H), 4.58-4.65 (m, 1H), 4.79-4.80 (m, 1H), 5.99 (brs, 1H),

6.41-6.43 (m, 2H), 6.83-6.85 (m, 1H), 7.16-7.19 (m, 3H), 7.44-7.45 (m,
1H), 8.01-8.03 (m, 1H) -

OH o) 1 al
/@ - /@ \Q —— TBsO” % ,Q
Br cl Br (o] CbzHN o
E1 141A 1418
OH O OH OH
cl K/'UCI
CbzHN o’O CbzHN oJ: >
141C 141D
OMs OH N oH
K/’\C[cn : cl
CbzHN O/Q CbzHN O/E >
141E 141F
) N OH
N" oH \/’\@cn
. c N H D
WD O KL
NH, o i
1416 144
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{EEYI41AFE iR A St B P R E2 P il 2 18 7 (3 AR 3R I e 1K
HIRBREK KSR o LC-MS (ESI) m/z: #& ; 'H-NMR (CDCl;, 400
MHz): 6 (ppm) 1.57-1.91 (m, 8H), 4.74-4.78 (m, 1H), 6.78 (d, J = 12.8
Hz, 1H), 7.28 (dd, J = 11.2, 2.4 Hz, 1H), 7.47 (d, J = 2.4 Hz, 1H) -

{E&#7141B ~ 141C ~ 141D - 141E K 141F 5 £ £ F3 48 FE #h 8 6
HYIAS - A6~ AT - ASRAIFRIL Z B 7 (£ H{L &4 141A - 141B -
141C - 141D K 141ER B 6-38-2,3- G X H b1 4] ZEHBCIH - b
FEIY)AS ~ A6~ ATRASKRSHL ° '

PS {E&¥1141B. LC-MS (ESI) m/z: 532 [M+H]"; 'H-NMR (CDCls,
400 MHz): ¢ (ppm) -0.12 (d, 6H), 0.74 (s, 9H), 1.59-1.69 (m, 2H), 1.82-
2.01 (m, 6H), 3.85-3.97 (m, 2H), 4.88-4.92 (m, 1H), 5.13 (s, 2H), 5.27-
5.31 (m, 1H), 5.90 (d, J = 8.0 Hz, 1H), 6.95 (d, J = 8.4 Hz, 1H), 7.29-
7.37 (m, 5H), 7.82-7.85 (dd, J = 8.8, 2.0 Hz, 1H), 7.99 (d, J = 1.6 Hz,
1H) -

{E&¥7141C. LC-MS (ESI) m/z: 418 [M+H]"; '"H-NMR (CDCl;,
400 MHz): § (ppm) 1.65-1.76 (m, 2H), 1.80-1.90 (m, 4H), 1.96-2.06 (m,
2H), 3.80 (dd, J = 12.0, 5.6 Hz, 1H), 3.93 (dd, J = 11.2, 4.8 Hz, 1H),
5.00-5.03 (m, 1H), 5.11 (s, 2H), 5.23 (t, J = 5.2 Hz, 1H), 7.15 (d, J = 8.8
Hz, 1H), 7.27-7.36 (m, 5H), 7.97 (dd, J = 8.4, 2.0 Hz, 1H), 8.04 (d, J =
2.0 Hz, 1H) -

{E&%7141D. LC-MS (ESI) m/z: 402 [M-OH]" ; '"H-NMR (CD;0D,
400 MHz): 6 (ppm) 1.66-1.96 (m, 8H), 3.48-3.55 (m, 1H), 3.67-3.82 (m,
2H), 4.60 (d, J = 7.2 Hz, 2H), 5.00 (dd, J = 30.8, 12.8 Hz, 2H), 6.82 (d,
J=4.0 Hz, 2H), 7.17-7.34 (m, 5H), 7.41 (d, J = 1.6 Hz, 1H) -

{EEWIMIE » HARBE-FGENEFERART —F B - LC-MS
(ESI) m/z: 480 [M-OH]" -
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{E&#)141F. LC-MS (ESI) m/z: 473 [M+H]" : '"H-NMR (CD,OD,
400 MHz): 6 (ppm) 2.40-2.68 (m, 12H), 3.15-3.46 (m, 6H), 4.57-4.61
(m, 1H), 5.52 (s, 1H), 5.66-5.71 (m, 2H), 5.78 (t, J = 12.8 Hz, 1H), 7.62-
7.90 (m, 2H), 7.97-8.03 (m, 2H), 8.07-8.15 (m, 4H) o

Le141GE B RA S H P EWER I 2 2 F E AL &% 141F K,
EPEVEIREK EAKLE - SHELHNEFART —$ 8 - LC-
MS (ESI) m/z: 339 [M+H]"; '"H-.NMR (CD;OD, 400 MHz): § (ppm)
1.62-2.00 (m, 12H), 2.44-2.75 (m, 6H), 3.02-3.26 (m, 1H), 4.29-4.54 (m,
1H), 4.87-4.90 (m, 1H), 7.03-7.06 (m, 1H), 7.19-7.26 (m, 1H), 7.31-7.37
(m, 1H) -

eV AERRASH eIz EFER TR ZIRES
VIIGR B L EWIBRE PR AK S K - LC-MS (ESI) m/z: 546
[M+H]" ; '"H-NMR (CD;OD, 400 MHz): 6 (ppm) 1.58-2.24 (m, 15H),
2.54-2.58 (m, 1H), 3.08-3.29 (m, 6H), 3.48-3.69 (m, 3H), 3.78-3.84 (m,
1H), 4.51-4.60 (m, 1H), 4.77-4.79 (m, 1H), 6.46 (d, 2H), 6.95 (d, 1H),
7.10-7.15 (m, 2H), 7.22-7.25 (m, 1H), 7.51 (d, J = 2.0 Hz, 1H), 8.08 (d,
J=10.0 Hz, 1H) -
FH142

HO
0

' N QQH '
D9 O G
IEEVINRBRINVEEFHETHAEEWIBRIFT M ZEFERE
GY142A ~ FEMZ6 - (EEW102BR T EIMCRE - R-4-81% - (b
BYI1A - 1IBR F AR ERK -
{b&#7142B. LC-MS (ESI) m/z: 248 [M+H]"; '"H-NMR (CD,O0D,
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400 MHz): § (ppm) 1.28 (s, 9H), 2.25-2. 27 (m, 2H), 3.22-3.26 (m, 1H),
3.31-3.35 (m, 2H), 3.36-3.54 (m, 2H), 6.53 (d, J = 8.8 Hz, 2H), 7.21 (d,

J = 8.8 Hz, 2H) -

{£&#142. LC-MS (ESI) m/z: 526 [M+H]*; ‘H-NMR (CD,OD,
400 MHz): & (ppm) 1.24 (s, 9H), 1.92-2.01 (m, 4H), 2.02-2.12 (m, 1H),
2.13-2.19 (m, 1H), 2.65-2.70 (m, 1H), 3.06-3.26 (m, 7H), 3.29-3.36 (m,
3H), 4.16-4.21 (m, 4H), 4.35-4.41 (m, 1H), 4.77 (d, J = 2.8 Hz, 1H),

6.47 (d, J = 8.4 Hz, 2H), 6.70 (s, 1H), 6.74-6.78 (m, 1H), 7.18 (d, J =
8.4 Hz, 2H) -

HH143
8r. (o] Br. (o]
O — ") — = O —
0 0 CozHi
143A 143B
OH OH OMs OH
o}
CszN ] CszN j CszN 0]
143C 143D 143E
N OH N OH
CbzHN o] NH, o]
143F 143G

N OH
k/-\@()
N : ]
C"Q gﬁr“” 0
o}
143

W 6-1R-23- " K H[bI[LA - EHEBESH Q.07 g 5 mmol) -
NBS(2.1 g’ 12 mmol) 5 AIBN(20 mg)*CCl,(60 mL)t Z B EW1E &
RTENMLIE he HREMAMNEZEREBEIE - A/K(GS0 mLx2)% M8
REEEKMBE IR - BRBEI% > BEBKRYEMENKNE(S0 mL)
THESR T HNaI(3.75 g 25 mmol)—#[E/R3 h - FIREWMAHAE

A B - FRERY A K (100 mL)F5 52 H A — & HT (50 mLx3)3
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BU o FNa;S;037KF (100 mLx2) R BE/K (100 mL)E KA HE - K&
KB SREZ R REBRYEBSRERBRTCEHE » 100% v/v)4
1t » B E{EE#143A - '"H-NMR (CDCl;, 400 MHz): § (ppm) 5.86 (s,
2H), 6.49 (d, J = 8.8 Hz, 1H), 6.76 (d, J = 2.8 Hz, 1H), 6.92 (dd, J = 8.8
2.8 Hz, 1H) -

{E&%)143B ~ 143C - 143D - 143K 143F#5 o 5% A A5 FE # £+ % b
¥ AS ~ A6 ~ A7 - A8K A9FT it 7 #2 /7 {8 FH{L & ¥ 143A - 143B -
143C ~ 143D R 143E B 6-0-2,3- Z G X H b1 4] - EBECE - &
A5 - A6~ ATR A8 &R -

{E&%#)143B. LC-MS (ESI) m/z: 470 [M+H]*; '"H-NMR (CDCls,

b

400 MHz): 6 (ppm) 0.00 (d, J = 2.4 Hz, 6H), 0.85 (s, 9H), 3.97 (d, J =
9.2 Hz, 2H), 5.15 (d, J = 2.8 Hz, 2H), 5.22-5.25 (m, 1H), 6.12 (s, 2H),
6.78 (d, J = 8.0 Hz, 1H), 7.29 (d, J = 2.0 Hz, 1H), 7.39-7.40 (m, SH),
7.60-7.63 (m, 1H) -

{E&#7143C. LC-MS (ESI) m/z: 356 [M+H]"; '"H-NMR (CDCl,,
400 MHz): 6 (ppm) 2.59-2.62 (m, 1H), 3.83-3.89 (m, 1H), 3.97-4.02 (m,
1H), 5.14 (s, 2H), 5.22-5.23 (m, 1H), 5.89-5.91 (m, 2H), 6.05-6.06 (m,
1H), 6.67-6.69 (m, 1H), 7.25-7.25 (m, 1H), 7.33-7.37 (m, 5H), 7.50-7.52
(m, 1H)

{E & #7143D. LC-MS (ESI) m/z: 380 [M+Na]*; 'H-NMR (CDCls,
400 MHz): 6 (ppm) 2.38 (s, 1H), 3.08 (s, 1H), 3.80-3.84 (m, 3H), 4.86
(s, 1H), 5.05 (s, 2H), 5.43-5.44 (m, 1H), 5.86 (s, 2H), 6.55-6.57 (m, 1H),
6.64 (s, 1H), 6.78-6.80 (m, 1H), 7.30-7.39 (m, 5H) »

{E & ¥1143E. LC-MS (ESI) m/z: 418 [M-OH]" -

{E & #7143F. LC-MS (ESI) m/z: 411 [M+H]"; '"H-NMR (CDCl,,

400 MHz): 6 (ppm) 1.77-1.80 (m, 4H), 2.67-2.68 (m, 4H), 2.76-2.80 (m,
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1H), 2.86-2.91 (m, 1H), 3.98 (brs, 1H), 4.89-4.90 (m, 1H), 5.01-5.03 (m,
1H), 5.06 (s, 2H), 5.86 (s, 2H), 6.56 (d, J = 8.0 Hz, 1H), 6.61 (s, 1H),
6.74-6.76 (m, 1H), 7.29-7.39 (m, 5H)
{EEMIGHERRASEFRYERIK 2 EFE A& M143FR
2 ETR SR - LC-MS (ESI) m/z: 277 [M+H]" -
{E&%143G. LC-MS (ESI) m/z: 277 [M+H]"
EEVBERFAMBLELEYWIRMAZEBEFEA RIS
MI3GHRBIEEWIBR D EYWAKR S K - LC-MS (ESI) m/z: 484
® [M+H]" ; '"H-NMR (CD;OD, 400 MHz): 6 (ppm) 2.01-2.29 (m, 6H),
2.72-2.76 (m, 1H), 3.11-3.29 (m, 4H), 3.35-3.41 (m, 2H), 3.46-3.50 (m,
1H), 3.56-3.62 (m, 1H), 3.65-3.70 (m, 1H), 3.78-3.83 (m, 1H), 4.47-4.50
(m, 1H), 4.82 (d, J = 2.4 Hz, 1H), 6.03 (s, 2H), 6.59-6.61 (m, 3H), 6.79
(d, J = 1.6 Hz, 1H), 6.87-6.90 (m, 1H), 7.16-7.18 (m, 2H) -

B 144
N y C7
Choy - | |
. lN/ —_— N 54 N et
r F (o] F
144A 144¢
N OH
N : : °
. (] / N/J\rOH (o]} /Y N%(QH ]
=N =N (0]
—_ °© — 0 F
144D F 144

i 2-08 -3-EMEBE (S g > 26 mmol) ~ 4-F K £ M EE (3.64 g 26
mmol) + Pd(PPh),Cl,(1.8 g 2.6 mmol)EK,CO;(5.0 g 39 mmol)j} =
BE%E(100 mL) /K (10 mL)F Z B EYE80C T2 h- BEVWHZ
B ZBE(200 mL)# % > F7K(100 mLx2)F B87K (100 mL)JEHk - K MK
MBR NGz KR » R > BEXVYEBSRERBN(ZHRZEBE/EHE > 10%
viv)&i it » B E{E& ¥ 144A - LC-MS (ESI) m/z: 208 [M+H]"; 'H-
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NMR (CDCl;, 400 MHz): 6 (ppm) 7.14-7.14 (m, 2H), 7.24 (dd, J, = 4.4
Hz, J, = 8.0 Hz, 1H), 7.71-7.76 (m, 2H), 7.80 (dd, J; = 1.6 Hz, J, = 8.4
Hz, 1H), 8.59 (dd, J; = 1.2 Hz, J, = 4.4 Hz, 1H) -

EZEE TEt&Y144A(4.1 g 19.75 mmol)A = & H §% (80 mL)
FZREVTHEMAIMMCPBA(4.1 g > 23.7 mmol) - §REMEZE
TR h> A& FHE(200 mL)FHFE - FH7K(200 mLx2) K & /K (100
mL)SE#k » EMAKRBEARZIR » Bl BEWBEBRERER (CEZ
BE/EHBE » 50% v/v)@iik > 1§55 &%144B < LC-MS (ESI) m/z: 224
[M+H]" ; '"H-NMR (CDCl;, 400 MHz): 6 (ppm) 7.12-7.16 (m, 3H), 7.33-
7.41 (m, 3H), 8.21 (dd, J, = 1.2 Hz, J, = 7.2 Hz, 1H) -

BB & #1144B(3.3 g » 14.76 mmol)APOCI3(32 mL)H B & W 1E
I35CT##l h- FEZETHBHEZBRPOCL - BBEW BBV
EHFHE(200 mL)H > F/K(100 mLx3) K 87K (100 mL)% M - & KT
Bshazik R BEEWRBEZRELABN(ZBZE/ G HE » 20%
viv)aiit » B EI{L & #144C - LC-MS (ESI) m/z: 242 [M+H]" ; 'H-
NMR (CDCl;, 400 MHz): § (ppm) 7.13-7.18 (m, 2H), 7.25 (d, J = 8.4
Hz, 1H), 7.74-7.77 (m, 3H) -

{EE 144D 5 14435 R IR ST WL & W IB R 1F7 i > #2 5 1 A b
GY144C ~ FTRIYZ6 - L EWI44AD K F R CREE 1-K-4-B3E - (b
YA - 1IBR P AR S K -

{E&%)144D. LC-MS (ESI) m/z: 321 [M+H]": 'H-NMR (DMSO-
ds, 400 MHz): 6 (ppm) 2.12-2.24 (m, 2H), 3.15-3.21 (m, 1H), 3.40-3.48
(m, 2H), 3.55-3.67 (m, 2H), 6.51 (d, J = 8.4 Hz, 1H), 7.26-7.31 (m, 2H),
7.64 (d, J = 8.8 Hz, 1H), 7.73-7.76 (m, 2H), 12.51 (brs, 1H) o

{E&%)144. LC-MS (ESI) m/z: 599 [M+H]" ; '"H-NMR (DMSO-d,

400 MHz): 6 (ppm) 1.82-1.91 (m, 2H), 1.97-2.07 (m, 4H), 2.87-2.92 (m,
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1H), 3.08-3.17 (m, 3H), 3.22-3.59 (m, 7H), 4.16-4.17 (m, 4H), 4.27-4.34
(m, 1H), 4.68-4.69 (m, 1H), 5.97 (brs, 1H), 6.39 (d, J = 8.8 Hz, 1H),
6.71 (s, 1H), 6.77 (d, J = 12.8 Hz, 1H), 7.27-7.32 (m, 2H), 7.68-7.75 (m,
3H), 8.02(d, J = 9.6 Hz, 1H), 9.29 (brs, 1H) o

FH145
Br.
©\SH o] Q\S/A - \Q\SA -
cl cl cl
145A 1458
o} OH 0 OH QH
TBSO™ H :
ChzHN SA——> CbzHN S/A _ Cb’ms AN
Cl cl ¢
145C 145D 145E
Ms OH Q OH
——— bz s/A ——— CozHi sA _—
cl cl
145F 1456

NV\QA~ @O\(

145H

E%%TEStTrﬂz-ﬁﬁﬁﬁﬁﬁéml g * 50 mmol)}$ DMSO(20 mL)
PZBBRFBEDARME=TE#H (6.7 g 60 mmol) - F25C FTWHK
EREMISHE -RAUNLEBARFERAMERBARKA2 g » 100
mmol)Z DMSO(10 mL) - E80C TEER THRHKREREY - EKIE
REMANZEREREZ% » K@ mL)FRFEERERAZBZ
BE(60 mLx3)ZLHY - S fHf 2 A 1M A S K0 mLx2) ik » & MK
MEZER > BIEHRY > SRMEEY HEVEVWBEZBEREFR(E
B4 E - B E LS 145A - LC-MS (m/z) 185 [M+H]*; 'H-NMR
(CDCl;, 400 MHz): 6 (ppm) 0.71-0.75 (m, 2H), 1.11-1.16 (m, 2H), 2.10-
2.16 (m, 1H), 7.05-7.10(m, 1H), 7.23-7.27 (m, 1H), 7.31 (dd, J = 8.0,
1.2 Hz, 1H), 7.55 (dd, J = 8.0, 1.2 Hz, 1H) -
ST T RIEE 145436 g 195.6 mmol)H £ /K — & B §% (600
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mL)$ 7 35 B T Z R R J0Br2(37.6 g0 235 mmol) o fE25C T PE K FE
BE P22/ - /K (200 mL) - &5 (X 5 B 85 (200 mL) R B K
(200 mL)ZEi% » R KIRBHER > BELESE  S8HEY - HE
MEWBSRERLEN (B MBI - B34 #1458 - LC-MS
(m/z) 263 [M+H]" ; '"H-NMR (CDCl;, 400 MHz): 6 (ppm) 0.71-0.75 (m,
2H), 1.12-1.16 (m, 2H), 2.08-2.12 (m, 1H), 7.37 (d, J = 2.0 Hz, 1H),
7.40 (s, 1H), 7.47 (d, J = 2.0 Hz, 1H) -

{E&#7145C ~ 145D ~ 145K - 145F [ 145G £ 0 £ F8 A5 FE 8+ % b
MI¥IAS - A6~ A7 ~ AR AIFT it 7 F2 FF (& F £ & %) 145B ~ 145C -
145D - 145ER 14SFRE6-R-2,3- G EH L[4 - E B ECTE - &
A5 ~ A6~ ATRASK & RE o

{E&#)145C. LC-MS (ESI) m/z: 520 [M+H]*; 'H-NMR (CDCl,,
400 MHz): é (ppm) -0.12 (s, 3H), -0.10 (s, 3H), 0.84 (s, 9H), 0.85-0.86
(m, 2H), 1.20-1.26 (m, 2H), 2.14-2.16 (m, 1H), 3.89-3.96 (m, 2H), 5.13
(s, 2H), 5.30-5.31 (m, 1H), 7.32-7.40 (m, 4H), 7.49 (d, J = 8.4 Hz, 1H),
7.64 (d, J = 8.4 Hz, 1H), 7.81-7.84 (m, 1H), 7.89 (d, J = 2.0 Hz, 1H) -

{E&#)145D. LC-MS (ESI) m/z: 406 [M+H]'; 'H-NMR (CDCls,
400 MHz): ¢ (ppm) 0.74-0.78 (m, 2H), 1.19-1.28 (m, 2H), 2.11-2.16 (m,
1H), 2.74 (s, 1H), 3.87-4.03 (m, 2H), 5.14 (s, 2H), 5.30-5.34 (m, 1H),
6.12 (d, J = 6.8 Hz, 1H), 7.34-7.37 (m, 5H), 7.66 (d, J = 8.0 Hz, 1H),
7.87 (d, J = 8.4 Hz, 1H), 7.93 (s, 1H) «

{E&¥1145E. LC-MS (ESI) m/z: 408 [M+H]*: 'H-NMR (CDCl,,
400 MHz): 6 (ppm) 0.69-0.73 (m, 2H), 1.10-1.15 (m, 2H), 2.08-2.12 (m,
1H), 2.89 (s, 1H), 3.60 (s, 1H), 3.77-3.85 (m, 3H), 4.97-5.01 (m, 3H),
5.53 (d, J = 8.0 Hz, 1H), 7.20-7.24 (m, 2H), 7.26-7.36 (m, 5H), 7.48 (d,
J=28.4 Hz, 1H)

C185766A.docx -264 -



1655185

IEEYI45F » HARKE—-SHAELNEEANR T —FE - LC-MS
(ESI) m/z: 468 [M-OH]" -

{E&¥7145G. LC-MS (ESI) m/z: 461 [M+H]" »

IEEMIASHEHR A H P RYMERLE 2B F{E A& 11456
REPHEYETIREH > HRKE-— S TGLENEFERANT—FE - LC-
MS (ESI) m/z: 327 [M+H]*; '"H-NMR (CDCls, 400 MHz): § (ppm) 0.69-
0.73 (m, 2H), 1.12-1.15 (m, 2H), 1.84-1.88 (m, 2H), 2.11-2.16 (m, 1H),
2.24-2.26 (m, 2H), 3.15-3.27 (m, 2H), 3.45-3.58 (m, 4H), 4.38-4.49 (m,
1H), 4.71 (s, 1H), 7.25-7.36 (m, 2H), 7.48 (m, 1H) o

EEWIASEE A Ytz EFER T ZIRLEES
#145SHRB{EEWIBR T RIAK S K - LC-MS (m/z) 534 [M+H]";
'H-NMR (CD;0D, 400 MHz): 6 (ppm) 0.55-0.57 (m, 2H), 1.08-1.18 (m,
2H), 2.02-2.22 (m, 7H), 2.45-2.50 (m, 1H), 3.07-3.11 (m, 1H), 3.18-3.24
(m, 5H), 3.49-3.53 (m, 1H), 3.60-3.69 (m, 2H), 3.80-3.87 (m, 1H), 4.57-
4.62 (m, 1H), 4.95 (d, J = 2.4 Hz, 1H), 6.44 (d, J = 8.8 Hz, 2H), 7.13 (d,
J = 8.8 Hz, 2H), 7.31 (dd, J = 8.0, 1.6 Hz, 1H), 7.53-7.56 (m, 2H), 8.12
(d, J =10.0 Hz, 1H) « '
¢ HH146

N° 0

3 o
A H
o »O\(on () o o) Nmo A
o - : _— o] o]
NH, O/A
F cl F
144D E 148

IEEVI46E A HEEeWIFTR 2 BFERLE 144D
TEMERZLEEWIBRE FEIWAKRER - LC-MS (ESI) m/z: 613
[M+H]* ; 'H-NMR (DMSO-ds, 400 MHz): & (ppm) 0.57-0.59 (m, 2H),

0.70-0.72 (m, 2H), 1.82-1.91 (m, 2H), 1.98-2.07 (m, 4H), 2.85-2.92 (m,
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1H), 3.08-3.17 (m, 3H), 3.22-3.36 (m, 2H), 3.41-3.56 (m, 5H), 3.70-3.76
(m, 1H), 4.33-4.37 (m, 1H), 4.77-4.78 (m, 1H), 5.98 (brs, 1H), 6.38 (d, J
= 8.8 Hz, 1H), 7.23-7.32 (m, 4H), 7.39 (s, 1H), 7.65 (d, J = 8.4 Hz, 1H),
7.73-7.76 (m, 2H), 8.04(d, J = 9.6 Hz, 1H), 9.36 (brs, 1H)

HHl147
Br cl Br Cl Br cl
TL— O o— L _—
OH o o
147A 1478
OH OH
TBSO/\/U\@[ Cl WCl
CbzHN Cb HN — CbzHN —
Z o/— yd o/——
147C 147D 147E
OMs QH N OH N OH
. k/\c[m . ‘\/’\@a . \/\E:[u
CbzHN o= CbzHN o= NH, o=
147F 1476 147H

N” OH

o mo/\
o Cl
147

F4-5-2- 85 B (5.04 g 24.3 mmol) ADMF(30 mL)th 7 35K o
AN MK2CO5(10.10 g » 72.9 mmol) & 2-5 Z £ - ¥ B 12 4 F5 (4.86 mL >
26.7 mmol) - FEFTBESYIIMBMEOCERFFEINEHANEEE -
RIEBREVIR LB LB (150 mL)MRE B F/K(150 mLx3)% ik - At
MK BN IR BOR%E - 52L& 147A - LC-MS (ESI) m/z: 269
[M+H]" |

1L &Y 147A(6.46 g > 24.1 mmol) A DMF(30 mL)th 2 & 0 3
MEALE(1.94 g 60%WE Y H 73 B » 48.6 mmol) - £ =B TBERE
REVIL6/NR - KIEVMIA 28 Z8 (150 mL)#% B /K (150 mLx3)%
e BRESEAKREWNGZEERE  BSEEE%1478B - LC-MS
(ESI) m/z: f& -
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{L&9147C - 147D ~ 147E ~ 14TF R 147GEE f £ FA A FE M0 31 ¥ b
R A5 « A6~ A7 - A8 A9EF it > 12 FF (i A b & ¥ 147B ~ 147C -
147D - 14TE R 14TF R B 6-58-23- “ G X FH L[4 S HECHE - b
EI#YIAS ~ A6~ ATRRASK SR »
{L&#)147C. LC-MS (ESI) m/z: 490 [M+H]" -
{L& #147D. LC-MS (ESI) m/z: 376 [M+H]" -
{54 #J147E. LC-MS (ESI) m/z: 360 [M-OH]* ; '"H-NMR (CDCl;,
400 MHz): 6 (ppm) 1.62 (s, 1H), 2.37-2.38 (m, 1H), 3.27 (s, 1H), 3.83-
@ 8¢ (m 3H), 4.50 (dd, J = 2.0 Hz, 6.0 Hz, 1H), 4.76 (dd, J = 1.6 Hz,
13.2 Hz, 1H), 5.02 (s, 2H), 5.46 (s, 1H), 6.54-6.59 (m, 1H), 6.98 (d, J =
8.8 Hz, 1H), 7.19-7.22 (m, 1H), 7.27-7.35 (m, SH), 7.44 (s, 1H) -

{EE&EW147F » ARZE— S @M BEERN T —2 B - LC-MS
(ESI) m/z: 438 [M-OH]" -

{L&#)147G. LC-MS (ESI) m/z: 431 [M+H]" -

LEDATHE HRASt B HMYWER 2 BFERLEE%W147G
REFPRYETIREN » HRKE—FS AL EEAR TS - LC-
MS (ESI) m/z: 297 [M+H]" -

EEWIATERRAMBLELEYIFLZEFFERTEYZIELES
MIATHAA B WIBR DRI MAKR S AL o LC-MS (ESI) m/z: 504
[M+H]" ; '"H-NMR (CD,OD, 400 MHz): § (ppm) 2.03-2.21 (m, 6H),

2.56-2.60 (m, 1H), 3.11-3.29 (m, 6H), 3.48-3.51 (m, 1H), 3.60-3.67 (m,
3H), 4.47 (dd, J = 6.0 Hz, 2.0 Hz, 1H), 4.50-4.53 (m, 1H), 4.66 (dd, J =
14.0 Hz, 2.0 Hz, 1H), 4.93-4.94 (m, 1H), 6.44 (d, J = 9.2 Hz, 2H), 6.57-
6.62 (m, 1H), 7.04 (d, J = 8.4 Hz, 1H), 7.10-7.14 (m, 2H), 7.32 (dd, J =
8.4 Hz, 2.0 Hz, 1H), 7.59 (d, J = 1.6 Hz, 1H), 8.13 (d, 1H) «

EH 5148
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(>—-<o O Q OH
F O OH mo A—».:.O—NOWO,‘\?;\Q\O/A

EEWI4SFEEHRBEH B ILEWIFRR 22 FEA PR YI6AR b
HYHA B EEWIBRTREWAK SR - LC-MS (ESI) m/z: 468
[M+H]" ; '"H-NMR (CD;0OD, 400 MHz): § (ppm) 0.57-0.67 (m, 2H),
0.71-0.76 (m, 2H), 1.36-1.39 (m, 1H), 2.02-2.10 (m, 3H), 2.11-2.24 (m,
3H), 2.62-2.66 (m, 1H), 3.10-3.30 (m, 6H), 3.46-3.84 (m, 6H), 4.52-4,
56 (m, 1H), 6.50-6.53 (m, 2H), 6.95 (d, J = 8.8 Hz, 2H), 7.02 (d, J = 8.8
Hz, 1H), 7.35 (d, J = 8.4 Hz, 2H) -

HH149 o
O— OOy — -0 0O

IEEM14IBR 149 R A WL EWIBRIFTM 2 B FFEH L
GYI149A ~ TRIYZ6 ~ [ EWI4IBR FRIHAE1-8-4-8%F - 1L
SY1A - 1B FRIYAREGH -

{E&%#7149B. LC-MS (ESI) m/z: 192 [M+H]" ; 'H-NMR (CD;0D,
400 MHz): 6 (ppm) 2.01-2.07 (m, 2H), 2.88-3.17 (m, 3H), 3.23-3.30 (m,
2H), 6.33-6.41 (m, 3H), 6.91-6.95 (m, 2H) -

{E&%)149. LC-MS (ESI) m/z: 450 [M+H]"; 'H-NMR (CD;0D,
400 MHz): 6 (ppm) 0.49-0.60 (m, 2H), 0.66-0.74 (m, 2H), 1.98-2.09 (m,
2H), 2.18-2.41 (m, 4H), 2.84-2.88 (m, 1H), 3.17-3.32 (m, 3H), 3.46-3.62
(m, 6H), 3.67-3.72 (m, 1H), 3.76-3.84 (m, 1H), 4.51-4.55 (m, 1H), 4.98
(d, J = 2.4 Hz, 1H), 6.99-7.04 (m, 4H), 7.14 (t, J = 7.6 Hz, 1H), 7.33-
7.51 (m, SH) -
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HH150 A
@—N@TOH _ O’Ngﬁ(mz%

EEWIS0FEH A HtewIFK 2 EF ER{ESYW149B K
TEYMERBEESWIBR FREYWAKREG K - LC-MS (ESI) m/z: 484
[M+H]* ;: 'H-NMR (CD;OD, 400 MHz): & (ppm) 0.58-0.64 (m, 2H),
0.65-0.78 (m, 2H), 2.01-2.17 (m, 2H), 2.20-2.40 (m, 4H), 2.80-2.87 (m,
1H), 3.19-3.32 (m, 3H), 3.50-3.54 (m, 1H), 3.55-3.65 (m, 4H), 3.68-3.72
(m, 2H), 4.52-4.56 (m, 1H), 4.93 (d, J = 2.4 Hz, 1H), 7.06 (d, J = 8.0
Hz, 2H), 7.18 (t, J = 7.6 Hz, 1H), 7.29-7.37 (m, 2H), 7.42 (t, J = 8.4 Hz,
2H), 7.48-7.51 (m, 1H) -

T H151

2 o
OOy —— o0 T
LEWISIEERBAHEEEMIMAZEFER TR 149B K
@ TEDGCGREBLEVIBRPHEYMARER - LC-MS (ESI) m/z: 468
[M+H]" ; 'TH-NMR (CD;OD, 400 MHz): § (ppm) 0.61-0.78 (m, 4H),
1.98-2.15 (m, 3H), 2.20-2.27 (m, 3H), 2.61-2.65 (m, 1H), 3.09-3.33 (m,
6H), 3.48-3.61 (m, 2H), 3.63-3.70 (m, 1H), 3.74-3.84 (m, 2H), 4.52-4.56
(m, 1H), 4.91 (d, J = 2.4 Hz, 1H), 6.49-6.55 (m, 2H), 6.63-6.70 (m, 1H),
7.13-7.36 (m, SH) -
B 41152
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NC—@—I —_— NC‘Q'N%(OH .

152A 1528

(>

NCOCL;&;\@OA - Q@.,mo A
152 182

{EE¥152B ~ 152 R 152CHE HER A L& WIBRIFTit Z B F
EREE152A - (EEWISZBRFPHIYMERE1-8-4-88% - &Y
IBR P EYIARESHK -

{E&¥)152B. LC-MS (ESI) m/z: 217 [M+H]" -

{E&#152. LC-MS (ESI) m/z: 509 [M+H]'; '"H-NMR (CD,;OD,
400 MHz): § (ppm) 0.61-0.75 (m, 4H), 1.64-1.73 (m, 4H), 1.82-1.87 (m,
3H), 2.09-2.19 (m, 1H), 2.46-2.52 (m, 5H), 2.70-2.74 (m, 1H), 3.20-3.24
(m, 1H), 3.52-3.54 (m, 1H), 3.74-3.77 (m, 1H), 3.97-3.99 (m, 1H), 4.14-
4.15 (m, 1H), 4.77 (d, J = 2.4 Hz, 1H), 6.35 (d, J = 8.4 Hz, 2H), 7.15-
7.25 (m, 2H), 7.32 (d, J = 8.4 Hz, 2H), 7.38 (s, 1H) - ¥ 2 M HPLCH&
& > A% : MeOH (0.1% NH,OH) > % ¥ : RegisCell (4.6x250 mm, 5
m) - Rt: 3.7638 -

{E&#152C. LC-MS (ESI) m/z: 509 [M+H]"; 'H-NMR (CD;O0D,
400 MHz): 6 (ppm) 0.58-0.72 (m, 4H), 1.72-1.77 (m, 4H), 2.06-2.12 (m,
2H), 2.55-2.62 (m, 4H), 2.70-2.72 (m, 2H), 2.80-2.82 (m, 1H), 3.03-3.07
(m, 1H), 3.24-3.26 (m, 1H), 3.32-3.37 (m, 1H), 3.67-3.69 (m, 1H), 3.67-
3.69 (m, 1H), 4.20-4.21 (m, 1H), 4.84 (d, J = 2.4 Hz, 1H), 6.48 (d, J =
8.4 Hz, 2H), 7.13-7.20 (m, 2H), 7.36 (s, 1H), 7.39 (d, J = 8.4 Hz, 2H) »
¥ & M HPLCIR 4 » BB : MeOH (0.1% NH,OH) » & #F : RegisCell
(4.6x250 mm, 5 um) > Rt : 4,985 4% -
B #1153
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N OH
: (o]
N
- —— L D\KOH ‘QOY““ A
o 0
153A 153B 153

EEMISIBRISIEEHFASHEEESWIBRIFTM ZEFFERAE
ESY153A - P RIYZ6 - (EEWISIBR FEWERE 1-&-4-8F - (&
EY1A - IBR FEYIARERK -

{£& #)153B. LC-MS (ESI) m/z: 206 [M+H]" -

{E&#153. LC-MS (ESI) m/z: 498 [M+H]": '"H-NMR (CD;OD,
400 MHz): 6 (ppm) 0.53-0.68 (m, 4H), 1.73-1.76 (m, 4H), 1.95-2.09 (m,

® 2H), 2.11 (s, 3H), 2.57-2.74 (m, 7H), 2.93-2.97 (m, 1H), 3.06-3.22 (m,
3H), 3.62-3.66 (m, 1H), 4.17-4.21 (m, 1H), 4.77 (d, J = 2.2 Hz, 1H),
6.35 (d, J = 8.4 Hz, 2H), 6.87 (d, J = 8.4 Hz, 2H), 7.10-7.17 (m, 2H),
7.31 (s, 1H) - 82 HPLCIEE » 8] IF 242(0.1%NH,0H) : EtOH
(0.1% NH,OH) » &4k : IA-H (4.6x250 mm, 5 pm) » Rt : 7.255 4% o

FH154
wh_—o" /O"Ow“ . /@('53% -
154A ¢ 164B ¢ 154C
(o] (o]
CN
N SoH D%LI-P/ MPPH
‘ C|/©/ CI/©/ CI/©/
154D 154E 154F

() (>

OH N OH

N

‘ o ; o}

— QW““ A Q@gm A
154 ’

{EEMISABEH R A HLEWIBFRi 2 2 FFE RS Y154A
RELEWIAEK S K o LC-MS (ESI) m/z: 198 [M+H]" ; 'H-NMR

Ci

(CDCl;, 400 MHz): 6 (ppm) 1.69-1.7 (m, 1H), 2.04-2.08 (m, 1H), 2.13-
2.22 (m, 1H), 3.22-3.24 (m, 1H), 3.29-3.33 (m, 1H), 3.44-3.50 (m, 2H),
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4.59-4.61 (m, 1H), 6.46 (d, J = 8.8 Hz, 2H), 7.16 (d, J = 8.8 Hz, 2H) -

HEERTE-BCTHZ ZE-R((G.7 g 44.9 mmo)R —H )z
(30 mL)HF Z &R+ EFEANDMSO(7.2 g 73.4 mmol) - #EEY
E-78C THRH307E - BEZRBRIMIEEY154B(4.3 g 21.8 mmol) -
E-IBCTHRAKERESY?2 h> HFE-18CTH ZZME (16 mL)4E18R
MZREDS - EREEVABEEEAEH2 h- KEESWAKGO
L)% 7 FLFI = S5 45 (100 mL)FR IR - 75 44 /8 i K (50 mL) & B8 7K (50
mL)SE#k - EEKIREEHEZRR - B EEWEBESBREREEN(ZEBZ
Be/AHEBE > 10% v/v)4iqk > B F{E&¥154C - LC-MS (ESI) m/z: 196
[M+H]" ; 'H-NMR (CDCl;, 400 MHz): & (ppm) 2.74 (m, 2H), 3.65-3.68
(m, 4H), 6.58 (d, J = 8.8 Hz, 2H), 7.24 (d, J = 8.8 Hz, 2H) -

4 & #154C(415 mg > 2.12 mmol) A B EE (20 mL)th 2 35 & iR
JOINaCN(251 mg * 4.5 mmol)F Z, #% (255 mg > 4.5 mmol) - FE E;B T8
HRERSYRNK - BREWAKQG mL)MREEHE3I05E - BRZ
i Z.B5 (50 mLx2)ZEY - A& A 7K (50 mL) & B8 7K (50 mL)%G ik - 4% 4%
KB ez > BIRA R - SEMLEWIS4D - HED R K E—5
WAEBNE AR T —25 B - LC-MS (ESI) m/z: 223 [M+H]" -

HIEE?154D(1 g 9.5 mmo) A H B0 mL)F 2 BAREERT
EHCIGRA)AE THH4 h- REWAHKQ mL)ERBERZE 2
(50 mLx2)ZHY - 5% & A 7K (20 mL) kK 87K (20 mL) 7% % » 4% S /K Bl %
MECEE BRERYE  SEM/LEY -  MEWFERSER(FE/K -
0%Z55% vivEW B EHEZERERXER4at > BSE{EE5%154E - LC-
MS (ESI) m/z: 256 [M+H]"; 'H-NMR (CD,OD, 400 MHz): § (ppm)
1.98-2.03 (m, 1H), 2.23-2.31 (m, 1H), 3.34 (d, J = 11.2 Hz, 1H), 3.49-
3.63 (m, 2H), 3.84 (d, J = 12.4 Hz, 1H), 4.8 (s, 3H), 7.13-7.17 (m,
4H)
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{EE Y ISAFFE R At L S WSCARTl 2 2 F 5 AL & 1 154E
REILEYSBEK SR - LC-MS (ESI) m/z: 242 [M+H]" -

ILEMISARISAGHE EHRAH HLEWTIFR 2 BFFEHALEESY
1S4F A CRBEEWIBR PHEMARERK -

{E&¥154. LC-MS (ESI) m/z: 520 [M+H]*: 'H-NMR (CD,0D,
400 MHz): § (ppm) 1.93-2.18 (m, 6H), 3.16-3.28 (m, 3H), 3.36-3.51 (m,
3H), 3.66-3.76 (m, 4H), 4.28 (s, 4H), 4.38-4.41 (m, 1H), 4.80-4.81 (m,
1H), 6.49 (d, J = 8.8 Hz, 2H), 6.77-6.79 (m, 2H), 7.12 (d, J = 8.8 Hz,
2H) - HE M HPLC » B & © EC2 $(0.1% NH,OH) : EtOH (0.1%
NH,OH) =50:50 E#F : IA (4.6x250 mm, 5 pm) * Rt : 8.014>%& -

{E&#)154G. LC-MS (ESI) m/z: 520 [M+H]" ; '"H-NMR (CD;0D,
400 MHz):  (ppm) 2.03-2.18 (m, SH), 2.49-2.57 (m, 1H), 3.02-3.05 (m,
1H), 3.13-3.21 (m, 3H), 3.42-3.53 (m, 3H), 3.67-3.74 (m, 3H), 4.3 (s,
4H), 4.41-4.43 (m, 1H), 4.83-4.84 (m, 1H), 6.48 (d, J = 8.8 Hz, 2H),
6.76-6.81 (m, 2H), 7.15 (d, J = 8.8 hz, 2H) - HZEHHPLC{EH » &
Bl IEC¥%E(0.1% NH,OH) : EtOH (0.1% NH,OH) = 50 : 50 » &4k : IA
(4.6x250 mm, 5 pm) > Rt : 10.9043 %% -
® 51155

()

N OH

Q OH -
OOy (R — 0O

155

ILEYISSEHFRAEEEWIFREZEFER PREYLIEHRK
ZLEEMIBRFEYARER - LC-MS (ESI) m/z: 484 [M+H]"; 'H-
NMR (CD;OD, 400 MHz): § (ppm) 0.53-0.78 (m, 4H), 1.95-2.24 (m,
6H), 2.64 (dd, J = 9.3, 6.7 Hz, 1H), 3.07-3.30 (m, 6H), 3.47-3.69 (m,
4H), 3.76-3.86 (m, 1H), 4.52 (dt, J = 10.4, 2.9 Hz, 1H), 4.92 (d, J = 2.7
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Hz, 1H), 6.48 (d, J = 8.9 Hz, 2H), 7.00 (d, J = 8.7 Hz, 2H), 7.15 (d, J =
8.9 Hz, 2H), 7.34 (d, J = 8.6 Hz, 2H) -

o) MgBr OH O
/\)J\ 0O
T8SO YN ————— TBSO ;
CbzHN | ChzHN CszN o
156A 1568
OH OH OMs OH N” OH
156C 1560 156€

EERTEICTE FRYA4B.0 g 20 mmol)}? #& /K THF(200
mL) 2 3F R TR IUR AL (4- 8 FE)EE (1 MP2-FEMNRkE$ > 100
mL > 100 mmol) - HEZE G THHERER - RSB KER
(100 mL)Z %% H A Z B Z. 85 (200 mLx3)ZHY - 75 #% /8 F % 7K (200 mL)
R KEOKIMENGZE B BEVBEZBEREN(ZB ZE/
FomEE o 10% viv)&iE - BEE &Y 156A - LC-MS (ESI) m/z: 448
[M+H]" ; '"H-NMR (CDCl;, 400 MHz): ¢ (ppm) 0.12 (s, 3H), 0.16 (s,
3H), 0.74 (s, 9H), 3.88-3.98 (m, 2H), 5.13 (s, 2H), 5.30-5.34 (m, 1H),
5.90-5.91 (m, 1H), 7.32-7.37 (m, 5H), 7.45-7.47 (m, 2H), 7.87-7.89 (m,
2H) -

L&) 156B ~ 156C - 156D J 1S6E#E H £ F3 fH FEsth $t ¥ 9
A6~ A7 - A8 A9FF It 2 P2 (E A (L& % 156A -~ 156B - 156C % 156D
B FEIAS - A6~ ATRASKER

{E&#)156B. LC-MS (ESI) m/z: 334 [M+H]"; '"H-NMR (CDCls,
400 MHz): 6 (ppm) 2.54 (t, J = 6.0 Hz, 1H), 3.88-4.05 (m, 2H), 5.15 (s,
2H), 5.32-5.34 (m, 1H), 6.04-6.05 (m, 1H), 7.34-7.36 (m, 5H), 7.47-7.49
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(m, 2H), 7.93-7.95 (m, 2H) -

{E&156C. LC-MS (ESI) m/z: 336 [M+H] ; '"H-NMR (CDCl,,
400 MHz): & (ppm) 2.29 (s, 1H), 3.15 (s, 1H), 3.85-3.86 (m, 3H), 5.02-
5.04 (m, 3H), 5.42 (s, 1H), 7.29-7.35 (m, 9H) -

{E&#7156D. LC-MS (ESI) m/z: 414 [M+H]" -

{E&%156E. LC-MS (ESI) m/z: 389 [M+H]": 'H-NMR (CDCl,,
400 MHz): 6 (ppm) 1.77-1.79 (m, 4H), 2.64-2.66 (m, 4H), 2.81-2.87 (m,
2H), 4.01 (s, 1H), 4.98-5.05 (m, 4H), 7.23-7.24 (m, 2H), 7.29-7.37 (m,
7H) o

{EEI56FF IR A St W P RIMERT Il Z 12 7 (F (L & ¥ 156ER
P ETR &R - LC-MS (ESI) m/z: 255 [M+H]" -

LEYIS6EB XA HEEMIFR 2 EFFERATRMLIELES
W156F R B S TBR DRI WA S o LC-MS (ESI) m/z: 462
[M+H]" ; "H-NMR (DMSO-d,;, 400 MHz): 6 (ppm) 1.87-2.04 (m, 6H),

2.41-2.45 (m, 1H), 3.08-3.53 (m, 10H), 4.38-4.42 (m, 1H), 4.85-4.85 (m,
1H), 6.01 (s, 1H), 6.40 (d, J = 9.2 Hz, 2H), 7.18 (d, J = 8.4 Hz, 2H),
7.38 (s, 4H), 7.98 (d, J = 9.6 Hz, 1H), 9.32 (s, 1H) -

® BT H157
()

N OH

G o _
PO Ly e A O

187

LEMISTEO A EEMIFRZEFERLLEYWINBRE
HYVHABELEYW BRI EWARERK - LC-MS (ESI) m/z: 506
[M+H]* ; '"H-NMR (CD;OD, 400 MHz): 6 (ppm) 0.49-0.69 (m, 4H),
1.95-2.31 (m, 6H), 2.78-2.82 (m, 1H), 3.14-3.28 (m, 3H), 3.34-3.62 (m,
6H), 3.66-3.74 (m, 1H), 3.81-3.87 (m, 1H), 4.53-4.57 (m, 1H), 4.92-4,95

C185766A.docx -275-



1655185

(m, 1H), 6.80 (d, J = 8.8 Hz, 1H), 6.98-7.04 (m, 2H), 7.11 (s, 1H), 7.24
(dd, J = 14.4, 5.2 Hz, 2H), 7.35 (d, J = 8.8 Hz, 2H), 7.70 (d, J = 8.4 Hz,
1H) -

E #1158

<>
<;> OH 1 y QH
PO g s O O

{EEWISSE LA HIE eIk 2 EFERIEEYWIIBE F
EMINBLEYIBRPE AR ERK - LC-MS (ESI) m/z: 492
[M+H]* ; '"H-NMR (CD;OD, 400 MHz): & (ppm) 0.50-0.69 (m, 4H),
2.13-2.21 (m, 1H), 2.26-2.35 (m, 1H), 2.56-2.68 (m, 1H), 2.78-2.82 (m,
1H), 2.80-2.87 (m, 1H), 3.14-3.21 (m, 1H), 3.37-3.50 (m, 4H), 3.53-3.61
(m, 2H), 4.16-4.37 (m, 5H), 4.86-4,91 (m, 1H), 6.80 (d, J = 8.8 Hz, 1H),
6.98-7.04 (m, 2H), 7.11 (s, 1H), 7.24 (dd, J = 15.6, 5.6 Hz, 2H), 7.35 (d,
J = 8.4 Hz, 2H), 7.70 (d, J = 8.8 Hz, 1H) -

B Hl159

oH

“ AW

N QH

Sach &(M@ giatass

189A

IEEISIRISAEH R A BT 2 BFERALLEY
4BE F I EMTBR T RYAKR SR
{E&%1159. LC-MS (ESI) m/z: 504 [M+H]"; 'H-NMR (CD;0D,

400 MHz): & (ppm) 0.46-0.55 (m, 4H), 1.97-2.13 (m, 4H), 2.15-2.26 (m,
2H), 2.92-3.03 (m, 2H), 3.17-3.22 (m, 2H), 3.22-3.34 (m, 5H), 3.46-3.49
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(m, 1H), 3.99-4.01 (m, 1H), 4.70 (d, J = 3.2 Hz, 1H), 6.63-6.64 (m, 1H),
6.86-6.92 (m, 3H), 7.01-7.06 (m, 1H), 7.16-7.22 (m, 3H), 7.53-7.57 (m,
2H) - B E M HPLCEHE - A% : MeOH (0.5% NH,OH) * &% : AD-H
(4.6x250 mm, 5 um) » Rt : 3.2447 8% -

{E&#¥9159A. LC-MS (ESI) m/z: 504 [M+H]"; '"H-NMR (CD,0D,
400 MHz): 6 (ppm) 0.53-0.69 (m, 4H),'1.65-l.70 (m, 1H), 2.01-2.06 (m,
1H), 2.35-2.46 (m, 2H), 3.03-3.07 (m, 1H), 3.19-3.21 (m, 1H), 3.22-3.23
(m, 1H), 3.36-3.47 (m, 4H), 3.61-3.64 (m, 1H), 4.08-4.14 (m, 4H), 4.21-

® 4.24 (m, 1H), 4.76 (d, J = 3.2 Hz, 1H), 6.67-6.68 (m, 1H), 6.90-6.95 (m,
3H), 7.00-7.05 (m, 1H), 7.19-7.24 (m, 3H), 7.50-7.55 (m, 2H) - %2 {4
HPLCE#H » A& - MeOH (0.5% NH4,OH) » £ : AD-H (4.6x250 mm,
5um)- Rt: 8.0157%H -

E #1160

( ) N° OH
N OH %OH K/\©\ F
~ N :

W r4 160

TEEMIOEHR A LA EFER TR ZIEWR
) BLEWMIBE T REIYAR SR - LC-MS (ESI) m/z: 494 [M+H]"; 'H-
NMR (P Ed-ds, 400 MHz): 6 (ppm) 2.09-2.26 (m, 5H), 2.96-2.97 (m,

1H), 3.30-3.52 (m, 6H), 3.80-3.83 (m, 4H), 4.18-4.25 (m, 2H), 4.75-4.82
(m, 1H), 5.17 (d, J = 2.8 Hz, 1H), 6.69-6.70 (m, 1H), 6.93 (t, J = 74.4
Hz, 1H), 7.16 (d, J = 8.4 Hz, 2H), 7.25 (d, J = 8.8 Hz, 2H), 7.46 (d, J =
8.8 Hz, 1H), 7.53 (d, J = 8.8 Hz, 2H) -

EHl161
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Q OH
OO O,
eIl ERBERSHILamIfTi 2 EFFERIEEYI49BE
PEOIWRELEWTBAEFTEYAKRERK - LC-MS (ESI) m/z: 460
[M+H]" ; '"H-NMR (CDCl;, 400 MHz):  (ppm) 1.74-1.76 (m, 4H), 2.04-

\/\©\ F OM

'%JHZ )\

2.16 (m, 3H), 2.60-2.69 (m, 4H), 2.81-2.89 (m, 1H), 2.91-2.99 (m, 2H),
3.21-3.27 (m, 3H), 3.34-3.36 (m, 1H), 4.23-4.24 (m, 1H), 5.07 (d, J =
2.4 Hz, 1H), 6.46 (t, J = 74.0 Hz, 1H), 6.54 (d, J = 8.0 Hz, 2H), 6.73 (t,
J=17.6 Hz, 1H), 7.07 (d, J = 8.8 Hz, 2H), 7.22-7.24 (m, 2H), 7.32 (d, J =

8.4 Hz, 2H) -
EHl162
() W o
F 'D‘/%H. mo A—FO;:\@OA

fEE162E R A LTl 2 EFFERIESYISAR T
FMHRBLEYBE PRI ARKE K - LC-MS (ESI) m/z: 518
[M+H]* ; '"H-NMR (CD;OD, 400 MHz): § (ppm) 0.49-0.64 (m, 4H),
2.03-2.31 (m, 6H), 2.73-2.77 (m, 1H), 3.26-3.31 (m, 3H), 3.32-3.56 (m,
6H), 3.66-3.70 (m, 1H), 3.83-3.86 (m, 1H), 4.54-4.57 (m, 1H), 4.94 (d, J
= 2.0 Hz, 1H), 6.73 (s, 1H), 6.99-7.04 (m, 3H), 7.14-7.19 (m, 1H), 7.32-
7.38 (m, 3H), 7.66-7.73 (m, 2H), 7.97-7.99 (m, 1H) -

EMBE G

DUTHATHERERARZ >R FRAE LR ZIEEY
BHAERNEEZ AN - —REMMERC AT ER TR RE 2SI
ELEMZIEE -
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5r#r1 : GCSEg{E &3 #7

b o7 #7 ZL X Larsen®E A Z W 52 T 2 (J. Lipid Res. 2011, 53,
282) - EEHEEHIHIENRE &Y (Roche)F7E T £ AM-PERFF A EWE G
B ZX B 5L Bl (Thermal Scientific) 8 5 /& T - 2 tb K B B& (Madin-Darby
canine kidney ; MDCK)4H R fa ¥ - (£ Fi BCASY #fr & 4H (Pierce) il iE
EEHERE - H3ITCTHHARERL0 mM MgClL, - 1 mMI i & HE
B2 - 1 mM EGTA - 2 mM NAD - 100 pM UDP-%Z%E ¥ - 10 pM C6-
NBD-i§ i lir (Matreya LLC,Pleasant Gap,PA) ~ 35 pM = i i £ 55 s Bf
B % B2 5 uME £ S (Sigma) 2z 100 mM Tris4E & & (pH 7.5)%1 22.0.001 pM
ZI0 pMZERBREZAXNFABODR2PFERZEEY(REKIE
AR R 100 pL)3E B 607 5u MDCKAH B ARE Y 1 /NBF - {5 F50.1%DMSO
FHREREENHR KREFHRBMIOO phLZBEBREKILEEERE
LC/MSSY#f7 -

R Bl API 4000 = = f B i % (Applied Biosystems °
Concord,Ontario,Canada) #f # <~ Shimadzu 8 = # & H &
(Shimadzu,Japan) &£ & 43 #ff NBD- i Bf i K % & #E S BE i - 4% Waters
Xbridge™ BEH130 C18, 100 mmx4.6 mm i.d > 3.5 pum(Milford, MA,
USA)ETHR OB  BEBHEHBRBLI%HEBVVIZ KR ZES
Ao MEIEERE1.0 mL/min - F)EBENH R20%Z % H£0.4 minfg L
SUETABEFR LT ES0%ZEE - HO04ELS min > EREEMNLAE
BNZ g BMERFNIOV%EZES8.0 min° F£1.5 minAFEZBEERE
20% > H#EF EHE10.0 min - $4E(FHFHE £ 10.0 min - MS/MS{E JI #£
ESIIE# A TH#IT - £15 VZHiEREE TNBD- SR> EEEE 5
m/z 576.36—558.40 - HFE21VIifERE B TH EMISHEE o WEEE S
m/z 738.35—558.40 - FIEME Y ZHBE WA BEY - %50 pLEHK
BELZEsHEBERMELS mLES > BRINI0 pLEFAEYZZ
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BE(100 ng/mlBFER TR UFEEQELR - EREAWAES > BHEXR
13000 rpm T (310 min - 70 pL EEKREL140 uL H,OR & B E A&
BB LVEITLC/MS/MS Sy it B et BI1Cso e /SN &I & 43 Bk -
32t KSe2E N M Z 534

It 73 M7 £ 7Y Gupta®e A\ Z 0 5% 3 17 B X (J.Lipid Res. 2010, 51,
866) - K KS624H FI 7 BB S%FBS > RPMI-1640%2 3% £ b DL 3%10° {F 41
RE/FL/mLERER 12ALARF EEITC THE24 h- Bl WLFIBREZA
NXFEFiE&®w(10 mM+1 mM -~ 0.1 mM -~ 0.01 mM ~ 0.001 mMF
0.0001 mM in DMSO)S,DMSOE N E W EFL &+ BB S - £37C THE
4FE4 ho HEE 100 L& FE 110 pM NBD-fSHEERF - 11% BSA - 5%
FBSK $IIERE 2 A XAt &4 2 RPMI- 1640 B E RN E &AL

HES - E3TCTHEEHMOS h BERHIKAPBS(pH 7.4)% 4

BRI R AG B0 » B S0 pLAPBS+1% Triton X-100F &% - 40 AL A
FEMEEREELS min ' ZHRRMERE 2 FEUEFTLCMSSH -
ERERSENZ N ESREUFEHBCAYMELEANEELERE -
319 BT Z HPLCEE 8 & 77 /A IR F A B 43 A o st B ICs, -
M3 ¢ EPINCI/ADR-Res#ll il 72 47 #r

¥ NCI/ADR-RES#4f fig 7 B 75 10%FBS 22 RPMI-16404% 2% £ b 2 /&
127U (4 10° @ 4R B /FL) o BLAE37°C THEE 24 h e £ A SCER AL
EVEREZA  BRUEESEERLSI A nLEHF5% FBSK 5 BT
OO0 uM -~ 1 yM - 0.1 pM ~ 0.01 pM ~ 0.001 pM0.0001 pM)Z
WAL &Y E0.1% DMSOZ RPMI-164052 5 £ & - f£37C
THEARING  BEAFEAXHEILEMZEH1% BSAKIO
uM C6-NBD-fffi iz 7 RPMI-1640B g & H » HFE3TC THIEHFO.S
INBF o BEE F KA PBS(pH 7.4) R4 M X 0 50 uLAPBS+1%
Trition X-100F[{#% - MM AMRYE ST HEE]LS min - ZRFINER
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Described herein are compounds of Formula I, methods of making such compounds,
pharmaceutical compositions and medicaments containing such compounds, and methods of

using such compounds to treat or prevent diseases or conditions associated with the enzyme

glucosylceramide synthase (GCS).
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