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S=50dl 10-0799789

#* 3
AR Ay dvtRol=-EoiE 43 BI'E 53 UNCAR)Y HE24

=3

aeg UNCA 2 ‘;‘? Alxl A eal (4 guond R

R p (°C) () (%) 4 3

1 a PhCH,? z -60 17 51 97 (48)  93(48) 114

2 b 4F-CeHiCHy Z 78 31 50 92(42)  92(48) 79

3 C 4-ChCgHeCH,  Z -60 18 52 97(43)  88(52) 59

4 d 4-BrCgHsCH, 2 78 45 53 979(39) 879(51) o686

5 e 2-Eloldv™ 7z -78 37 50 9447 94(49)" 115

6 f  CHa(CHy)s z -60 72 51 949 (42)  919(49) 78

7 g BnOCH, z 78 22 51 91(44) 89(49) 58

8 h (CHa),CH® z 0 16 59 96 (40) 67 (58) 19

9 iopn z 78 85 46 84(48) 97 (45) 170

10 j  4MeO-GHy  Z 78 25 56 95(43)"  74(56)° 23

11 Kk PhCH, Fmoc -78 46 51 96 (47)  92(50) 93

12 I PhCH, Boc 40 15 59 98 (41) 67 (s6) 22

13 m PhCH; Alloc  -60 15 50 91(45)  91(45) 67

14 N PhCH,CH, Alloc  -60 36 54 96%(41)  819(53) 35

toaAd vlEEA GunH, JH 270 Fo (DHQDRAQN 1059%) 3 H#Hg &

052 WA 1.0 GshH ez 20.0mmol) & A ] dle] wrgof S =t

3 3 % 4o th,—], ece _t;;a cn 41 o -.Z}“H zéyég] A ArEe A A RE /d-

= o9du CgEA s @y, 2 £82 FE TAHS A &

o} ¢ 40mmole] 2a2 ¥Fg& ?536}914 ¢ g2 DHQD-PHN(20% %) & thﬂ

%q.‘ﬂﬂ£05% %:4%&%&. fodd) B E AR gtk R

gl =& awntEay] HAE ALEste] FAH AT
TR, B Avs B wdAse] #tHon £49 /1Y a-ohueate] AxE AT A4H g 2
FPe uFTH Tgo], E wuAEe B gyl J# opedt 4 AP the a4 wl el
A AFE 5 9

o Az, E3(Corey, E.J. et al., Tetrahedron Lett. 1998, 39, 5347-5350; Corey,
E.J. et al., J. Am. Chem. Soc. 1997, 119, 12414-12415; Ooi, T. et al., J. Am. Chem. Soc. 2000, 122,
5228-5229; Ooi, T. et al., J. Am. Chem. Soc. 1999, 121, 6519-6520; O'Donnell, M. J. et al. Tetrahedron
Lett. 1998, 39, 8775-8778; Porter, J.R. et al., J. Am. Chem. Soc. 2000, 122, 2657-2658; Krueger, C. A.
et al., J. Am. Chem. Soc. 1999, 121, 4284-4285; Sigman, M. S. et al., J. Am. Chem. Soc. 1998, 120,
5315-5316; Sigman, M. S. et al., J. Am. Chem. Soc. 1998, 120, 4901-4902; Ishtani, H. et al., Angew.
Chem. Int. Ed. 1998, 37, 3186-3188; Corey, E. J. et al., Org. Lett. 1999, 1, 157-160; Burk, M. J. et
al., J. Am. Chem. Soc. 1998, 120, 657-663; Ferraris, D. et al., J. Am. Chem, Soc. 1998, 120, 4548-
4549; % Fang, X. et al., J. Org. Chem. 1999, 64, 4844-4849)5 FZ3 4 v}, @ K Wiye g
FAol dirHow AMRHE 7] o E 50, &9 Z B (bz 71E BREE o ihs AT, et 24 o-
ofujiske] A xE 98 HdE vE FuiE W TF, TSR Chzdt 22 By A nov|R A5y
ojof dl= 5% HEV|E a7, wpA o R, HlEHZJ ) dE Eo], (DHD)ANT sk 4 AlF 4

ey, & AEAEe SR 238 BHS Foto] a-obv At vt S A Al 19 fraskal At
Al mlaaA Fuf WS HHEY. dAT AP e AEA B RAEAAS Bol=, Aay dERo|=d o
3 Suje Bt SRS S T INCA2)S] $E84 23, A 719 4 7Is& flste] A st
A BEE = g &4 opv|wil fr=EAle) AlxsS AT 22 dEAEAAS A A#E whgk S vy
& A, A7) v golstl A ¢ e V1, AR Aok, Fdvbe st S8 ARSI E &
W, 2 ARviEIdRI 7 Aejd hdd dY 2REES ARG
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S=50d 10-0799789

A7) g Bol, AFAE, HEeUlE, A2ue D bR f7] % T gol o] EFU. Lol
Aol Aol G FolE AR ol AmHA=, o=, Aok, FeAchlols, ohel, Ee
oE E: FEezodes, % woldsEst TRt R/FE A dF Hol, frTEeel=
(organocuprate), #719bel, #7125, 12k (Grignard) A9, 011%3101‘5 MPIE e AP WS =
Astel AFH AAAY 5 vk, Solns EF Jde] Belol awHE 9ol I AIAY
sict.

AR G 71 Bopel M AXHo 3, §7] Aol uhsh go] AAAZYE AAEE FET F At
o4 W)E oulad. ® odwel wyel 488 AWM= A2 HPE B Sol, AEA=, oAz
9, dnase, Az asel=, st=nuelE, FE, @ Fol xadd. wA2Y AdAedls
Ao E, HEUO|E(dE Fof, EHee|E), Fuelols, nartes, gotels Fo £HHL

o)A AHEE AAAA DA, AAAA FAT W g T AGA o8 #AH Az S
At 140 AT uAT. GREe] A9 (LE A9t o)A, ok Ed og s|7h o2HE A4
A Aotk

A1 )" % 7% okl A QA Ho] i, B AHgE Hhsh o], BAT AN Fk A4} 1
© Aut o el AAE AU T 1t A48 an. AAnE 9l ol U, AR, 2
£, Axd, EdERoady, -0, 22 o] XFHY. BUoA AR "AA-FE ' B 9
Aol a7k nE ARG o A AAE AN How ni A48s)E uat, Ag-FE 79 ool o
=, WEA Fol TP

"ol G W Fols AV B AG Rkl QA He] du, B4 wg 2AsIN AAEE F F 9
= aetd 1S gk, Folx 914 )9 el A5E wA B FFE 4§ Fol, A=, €L,
AW W ohyl, W AT W Y] B Fol, BHAE, B edol=, A2uple % ofe B f7] Lol Lol
ELE Y

'Sl Al R Fols AYTe F G A QXS0 far, Folx AVIERY AR 4 £8F F Ut
sety 7% ofv e,

E SFES G /1ERokl A x50 da, 2] oo 1B FAL AT NP hAFA T A
o= Qg W72 A FFES o) at,

"NEe AL FEY s AXHAA 2+ 54 (non-superimposability)S AYE FAE JH|sh= WA,
"H71E"e A dEYY dE AAAE EAE gusty. "Z27|Y EA's 55 FAHSE 7Y 2R
AgE = Qe FAAE A " 7]E Exfolt},

QA AAAE EAS A AL AT TN o5 A wi sle] WA ol HFES
ulgth, 53], eoldElevs Aol vl AAA e AL shke] SFBel g T Al QAloly
AR Svgth, e du, QA AA E F ) ol wud B4 Tastn Azl dal A
o obyl & el Aol WA Aole] wiE

T, "PAAEA TG st vhg A EL tE JhEe gAo| g AA A At 4] vk AAEEY 5
Ak Aol g AAE AN 7= FAHolY. "ol HE] A A (enantioselective) T " 3] Wk A E <]
F Y Thsg oldEl e 5 st AAS FEEtA e sAolth. B ] Wl A= e
EA gAldAA Y F&o] 718 Fuje] FASIA FdE sd oz Ry AdH YA EAY &
of Hla| FAALRE gu|e & TFE T A "dAAEA L Z-FstE" AGE (dE B0, ddHAEAL
2-73t9 e REYGAAEZ o 2-73E)S AN T = Aotk dF So], B vy J)g Eu] F sl
ol FHuls s odE L AEA NEE 7|F Fuj7) fle g9 ee. B E dUe] 5T ol dE] ol gt
e.e. & AFE Ao},

"4 O]*ééiﬂ(reglolsomer)" TS EAAE AUAT dAE Aol Aol sES gnstt. uhet
S A" e AEEY s 5488 AR o)AMY S skl T
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dojgl mpsp gk X7F AbAolal Ry B R'pel g7 obd A, V] A2 teliHENE vkt X7t

Aol Ryol 7] ASIE vhsh Be A%, 27)E BAA 2R Jlw Ao, 55 Ryol £he 3

T, 47 A2 kR EA S debdtk. X7F AdAolal R' el £l A, A7) AL "EEde]E"E e
ok At o, Y] AelMe] aba AxvE ow AgkdE A, A2 "ElestERd" 71E yEhdt. X7}
golil Ry EE Ryl 27t obd A9, 47] 42 "Hedada"s vedch. X7F fela Ryo] #4194
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A 7ldl= wS5A, AEA, ZREA], SA-REA] So] xFEG. "dEE"s Abidd ofs) ¥f AdE 7
Aol estgiolt. webA, dZS dHER ttes 47 AdE -0-94Z, -0-¢Ald, -0-¢71d, -0-
(CH)m=Rg (714, m3I} R 771 s = FrARA o

ko] Me, Et, Ph, Tf, Nf, Ts,

ZRo2RUAYY, pETFAMEY
A ]j 3L
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2Radxd 715 g, EfZdelE, EAY o E, wdd o]
Y EF R FY o] E 9
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= E
FYo|E o2 Bl nYEFQRRE T Yo E oA a 287

Mse=  ZtZ g, o, Hd, EEFoay
Hetd 2z d S Yepdth, 9 7ERoke] BE FEY 77
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o
N

Ao A, Rue T4, ¢4, Ad, &7, ANERLE, HERAEE, ofd e ofdE A Tow

RN

RSN B A

A e dAe 3k Ay 77}
o] o= 7] HoH -Se-<Z, -Se-

i)

e & 7S v, dhAdel A gk
Ad, -Se-271d, H -Se-(CW),~R; & StH=ZHE &=t

.

FARSE A gho] AAd B d7ld el diEA R o] R A, dE Eof &, d7|dolyl, LA deln =,
o7 dotul= | eHAdolwl eydolwl EledAd ) Eledy|d, FtERY X3H AdAYd e d7)d, dAF
A, d)md egzddd 9@ mgzdy|ds 447D = o).
WA 4709 SHEYAS £33 £ = 49, 59, 69 2 79 99 1wy WEE
, UE, F&E, g, olvtE, $AE, EHolE, EorE:, ¥E, vdd, i, vg
S EF33T. 3 FRo HEHZIAE A A7) obF 71E "ol | ZAFo] F ol
= ° A= A7) 7lsE ZF7], 95 5o dEA, 44, gAd, &
1284, olve, YER ¥, ofyl, oJyl, ofuj= ¥ ANUYE, ¥Ay, JI2RY, 1254
O~

A8, dH=E, ez, dxd, AbxdH=, As, ddss, dz=H=, =5 -(CHy), Ry, CFs, (N 52
*

rv
o
2
>~
>
op
il
o
2
=
rlo
(=)

ol

A Aol B s HH AR /e 4 WA 109 38 PE, O% e 59 WA 79 aeE o
s, gr] el PxE 104 ole AHz94E £ged.  Ad2A2Y e dEdd, S&w
= $AE, Ased, A, veEae vgac. o 914

x E]
A, dulsl=, dzde, E= -, R, -CF;, (N oz 284 = .

=2 T 3 =
st 18 (fused ring)"el F 71 o] AlEY 1y (2 B9, AF2IA NEFRAAY, AZF2d7d, o}
L/ e e ZA 1 E)E gudth, HdH AAE B AgHE udE "ty 23 (bridged)" LY E LA
Ak, ZYrtolZFe e ugs A7) 7149 X387 o Eof, g2, 474, dAd, dd, ==,

o, UER, B2, ofvl, oJnl, opr=, IAFYO|E, ¥239, Jt2rd, 7tE8d, Ad, oHZ, e
H2, dxd, Aoz, A, dd3s, sz, Ex (MR, CF; N g2 A8hd 5 o},

o AR MeHRdA S Ba Be pa olefe] qle] dAnef AxE oudth. wibA R SE R dAs
A, ks, 3 B gl

o

B odg s 9s), 3st 94 94 F7]8FE(CAS version, Handbook of Chemistry and Physics, 67th Ed.,
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AL, NagS0= AAZEA7]AL, REstol A s Fste] ofmi o B2 E FA 2.9 (7.0mg, 47% TE)E 7533
g4 @ e de }%6}0% plf 3 olst& AbAgdsteta, Jel=(2x10m) 2 F=e et st
| A7l e e NapS0R A EAY FHEe] opv Ak (5.2mg, 37% FE)S FEBGIT. ofn)
oo ~H 29 ofm Ak o dE o moleko HPLC VAol o&) 27t 93%%} 94%E =AW AT).

AN 4

AUNS AHES ehv] 5-WA-1-ok-3-S & e-2,4-0 29 SEEY 23

Hy
i,
e}
=
il
>~

k]
R
o
ol
ﬁd
jz

1) 0]
O’M\,/\ Ph 20mol% A4 O’Uy"“Ph NHZ
)—N\ + MeOH(0.52eq) — }~N Ph
Nz E1,0, -60°C d "z coowe
AAMS
ELOH Tﬁz
Ph+cooEt

UNCA(Phe-7)(16.3mg, 0.05mmol), (+)-FAYH(3.2mg, 0.0lmmol) L 4A EA}A|(10mg)e] =L T4 o=
(3.5m0)E H7sta, AHE EFES 1567 5 A2 kA7l Fo], -60CE WYZhA]7]aL, olHE F< o
B &N (5% v/v, 21.1x0, 0.026mmole] HEHE)S =G, AAdE ws E3RES 404
AFAIF T, AT whg EE(50u) S T ol 2 (200) ol M 7tekar, A E &4 30 o
AHAIZL Fof, §EFER AEHEE ARSI Ayt A s FAAHG. SWE Adstel A AlAB
GC(HP-5 Z+&, 2000C, 4%, 10°C/minolA 250C= <& 250°C o A 8% EoF fsg) 2 7] 4 72
@0 Z-9, 4:1, AAIPA, 0.7m¢/min, A=220min) 93k g o ~H 29 g oﬂé}zﬂ;ﬂ =ES T
< og oaHEZ o3 & ¢ e wkeh o], 43.8%¢1R 3, A ES] odE
85.6%010 0, EF9t B4 o el o ;L 69,290k, 7] FH o ASI] AdE <l
Ao = AE AT,

==
=
=
o
=
o

i)
N

S
A
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<219>

<220>

<221>

<222>

<223>

<224>

<225>

<226>

<227>

<228>

<229>

<230>

<231>

<232>

S=50d 10-0799789

WAl AL(0.5¢) S 5ml
A715 9. EIES
o, AGES =Fy

2ol 6
a-obu] it N-7F2 5 A] S5 (NCA 3L UNCA) 9] A%

o7 Ay Tof, Zweke] FAE(SF 10mg)S

8ml)
E_g. SIHAIA o FsGiTt. &ulE W Fstel A A A

o] 1;1_]_—2—1 o] Hl

A. NCA
0
0
0 M R
R H])k Cl,CO” ~0CCl, o
OH HN\\<
NH, THF, 50°C

24 THR(8 WA 40ml) =<9 2Am2H(3.0 WA 25.0mmol)e] A ENHo] EYZTAZA(1.0 TH)S 50C°ﬂ/q Egsid
wro] ksl £ &odo] 1ARte|ol A HA = A foll EEagile

EHE) S 458 Ao m g Z3FEel HUbekAlvh. Rbg EFES F 3AE S 50 s
& ERE T B84 BER(EAGE A9)E AFel g8 AAsAT. ARES @420 WA 120m) Foll
o] APE EFES WA WE FA(-200)0] BEsFATE. o] AbEt FAAE WA AHe st JFatel
AN AZRANA BHEE NCAS F581aL, olE F71e] AAdAgle] te Aol A3ttt
B. UNCA
0 :
R ZCI, NMM, THF R
o) 0
HN N
-25°C 1h,
\\<o rt.12h o]

T THF(5.0 WA 25.0m0) T2 2FAlu] NCAC(1.0 W#] 10.0mmol) &¥oj (i, 4 2 ZFogdyd)
FREIEMO|E(1.2 WA 1.3 FF)E -25ColA H7Iskid. THR(1.0 WA 5.0m¢) $¢ N-Wg-m=Z
(NMM)(1.25 WA 1.5 F&)e] §4E& 1580 AA vbg EF=< 824 ez =48k, AdE E3ES
A ZHEQE 25Tl A AAIZ Fof], wa) Ao g JpA AT, WS EEES -25TCE WA, EFE
pH7} oF 30] & wj7}A] HClL(H%AF Foll 4.0 2 AHSA AT, AdE EFES A2 7FAA =
E(NM ol =232 g o|5)S A2 AT E 521(3.0g9) 5 AH&3l N, fellA] ool o3 A A8, F5 THF(2
x20m) 2 AHETE. AFES FFH8, JFRES WA -20TolA TBME/THF/@J&QETH AN A7 kA et
WA PHES FHL AFE dE2AA, gAn] ofn st 2 HE 47 X 86%S] & (E3 g 14
UNCAol that Bt F825 67%%)) & B2 et= INCAZ 53813t

Tl

Az TAAR] SHete

O
Ph
Q
ZPJ\W(
(]
2a

471 A=

tlo

Jgahe SA obu Ao B RE 724 FEE FEIHAT.

m.p. 105-106  C; '"HNMR (400 MHz, CDCL) § 3.28 (dd, J = 14.0 2. 2.4 Hy, [H), 3.47
(dd. 7=14.0 % 55Hz, 1H),4.93 (dd, J=5.5 = 2.4 Hz, 1H), 5.40 (s, 1H), 6.88-6.90 (m,
2H), 7.21-7.26 (m, 3H), 7.41-7.47 (m, 5H); "C NMR (100 MHz, CDCL) § 35.06, 60.95,

69.77,128.22,128.71,128.83,129,10:129.13,129.35,131<92,134310,145.52,149.1&
165.37.
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6]
Q
<233> 2b
<234> A7) AAES ASstE AN onAto 2 BEE 79% &R F5S .
"H NMR (400 MHz, CDCly) § 3.23-3.30 (m, 1H), 3.41-3.49 (m, 1H), 4.89-4.96 (m, 1H),
3.04 (s, 2H), 6.81-6.93 (m, 4H), 7.41-7.48 (m, 5H); "°C NMR (100 Mz, CDCl) & 34.45,
61.09,70.10, 116.36 (d, J = 21.2 Hz), 127.91, 129.01, 129.07, 129.40, 131.30, 134.27,
145.64,149.41, 161.73 (d, J = 246 Hz), 165.50; IR (CHCL) y 1874, 1809, 1743, 1511, 1456
cm‘l;
<235>
<236> HRMS(DCI) (C18H14N05F+NH4+)01] 3k o] 22 m/z 361.12000]a1, A=XE m/z 361.1212T}.
O
@]
O
237> 2¢
<238> A7) BRES ASstE gAln] ol Al o R RE 47% &2 F58QT.
1
HNMR (400 Milz, CDCl3) 83.26 (dd,J=143 2 22 Hz, 11), 3.44 (dd,J=143 22 538
Hz, 1H),4.93 (dd,7=2.2 % 5.8 Hz, 1H), 540 (s, 11), 6.81 (d, J =8.5 Hz, 2H), 7.17 @,
<239>
= 8.5 Hz, 2H), 7.40-7.50 (m, 5H); BC NMR (100 MHz, CDCl3) 6 34.37, 60.69, 69.90,
128.79, 128.86, 129.20, 129.34, 130.44, 130.69, 134.01, 134.31, 145.37, 149.17, 165.18; IR
1362, 1264, 1015, L
240> (CHCls) v 1874, 1809, 1743, 1493, 1456, 1362, 1264, 1015, 960 cm
0
O
Brm/\zé
0
<242> 2d
<243> A7) AARAES FSdhe A olu Ao 2 RE 77% &2 S5
"H NMR (400 MHz, CDCl3)  3.20-3.26 (m, 1H), 3.37-3.45 (m, 1H), 4.88-4.95 (m, 1H),
5.39 (s, 2H), 6.74 (d, T = 8.2 Hz, 2H), 7.32 (d, J = 8.2 Hz, 2H), 7.39-7.47 (m, 5H); 1*C
NMR (100 MHz, CDCI3) 6 34.66, 60.87, 70.15, 122.63, 128.99, 129.06, 129.39, 131.21,
44> 132.48, 134.20, 145.59, 149.33, 165.38; IR (CHCl;) v 1873, 1809, 1744, 1489, 1456 cm";
<245> HRMS(DCI) (CysHyNOsBr +NH, ) oll tl8F o] 2= m/z 421.03990] 1, 222 n/z 421.0386°] t}.
O
W
N\ s ZN\\<O
2e O
<246>
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247>

<248>

<249>

<250>

<251>

<252>

<253>

<254>

<255>

<256>

<257>

<258>

o

$7) ARSI BT opi Ao ZRE 626 FEE 5

By

shelet.

'H NMR (400 MHz, CDCls) § 3.52-3.57 (m, 1H), 3.73-3.78 (m, 1), 4.91-4.93 (m, 1H),
5.40 (d, 7 =12.0 Hz, 1H), 544 (d, T = 12.0 Hz, 1H), 6.68-6.69 (m, 1H), 6.90-6.92 (m, 1H),
7.19-7.20 (m, 1H), 7.38-7.49 (m, SH); *C NMR (100 MHz, CDCL;) § 29.43, 60.93, 69.91,
126.29, 127.71, 128.12, 128.73, 128.90, 129.12, 132.83, 134.17, 145.83, 149.10. 165.41; IR
(CHCl;) v 1874, 1808, 1739, 1519, 1456 cm™;

HRMS(DCI) (CyeHysNOsS+NH, ol thaF o] 2213 m/z 349.08580] i, 22| m/z 349.0844T}

37 B=S eshe BAT] ofm At e R RE 54 TEE TSt

"H NMR (400 MHz, CDCL) § 0.84 (t, J =7.0 Hz, 3H), 1.15-1.36 (m, SH), 1.95-2.18 (m,
2H), 4.71 (dd, J = 6.7 and 3.1 Hz, 1H), 5.29 (d, T =11.9 Hz, 1H), 5.38 (d, J = 11.9 Hz, 11),
7.30-7.42 (m, SH); C NMR (100 MHz, CDCl;) § 13.89, 22.33, 23.01, 28.44, 29.72, 31.22,
59.94, 69.64, 128.39, 128.77, 128.96, 134.02, 146.21, 148.97, 165.88; IR (CHCL) v 2930,
2858, 1871, 1812, 1742, 1498, 1456, 1387, 1304 cm’™;

0
PhH,CO
0
o}
2g

F7) A EE e B ol mAto R RE 61% &R S50

"H NMR (400 MHz, CDCl3) 8 3.83-3.89 (m, 1H), 3.97-4.03 (m, 111), 4.4 (d, T = 12.4 Hz,
1H), 4.51 (d, T = 12.4 Hz, 1H), 4.64-4.70 (m, 1H), 5.25 (s, 2H), 7.17-7.22 (m, 2H), 7.27-
7.39 (m, $H); "C NMR (100 MHz, CDCl3) § 61.14, 65.47, 69.81, 73.59, 127.87, 128.35.
128.54,128.78, 128.98, 129.13, 134.20, 136.72, 146.36, 149.10, 164.73; IR (CHCly) v 1876
1808, 1745, 1496, 1454 cm™;

HRMS(DCI) (CieHyNOGHNH, ol thaF o] £ 213 m/z 373.14000] 3, 222 m/z 373.1409T}

O

ZZPJ\,ng

O
2h
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<259>

<260>

<261>

<262>

<263>

<264>

<265>

<266>

<267>

<268>

<269>

o

A7) ARES deshs B okt o R RE 84 TEE TSI

myp.79-81  C; 'HNMR (400 MHz, CDCly) § 0.95 (d, J = 7.3 Hz, 3H), 1.20 (d, J = 7.3 Hz,
3H), 2.50-2.62 (m, 1H), 4.61 (d, ] =3.7 Hz, 1H), 5.34 (d, ] = 12.2 1z, 1H), 5.38 (d, T=12.2
Hz, 1H), 7.30-7.48 (m, SH); *C NMR. (100 MHz, CDCly) § 15.75, 17.92, 29.94, 61.98,
69.96, 128.51, 129.02, 129.04, 129.18, 134.25, 146.50, 149.44, 164.48.

Ph

371 B=S eshe BAT] ofm At R RE 60% TEE TSt

"HNMR (400 MHz, CDC;) 8 5.16 (d, J = 11.9 Hz, 1H), .25 (d, = 11.9 Hz, 1H), 5.62 (s,
1H), 7.14-7.18 (m, 2H), 7.24-7.46 (m, 8H); *C NMR (100 MHz, CDCly) § 63.38, 69.80,
126.55,128.30, 128.64, 128.86, 129.52, 130.06, 131.48, 133.71, 146.10, 148.39, 163.73: IR
(CHCls) y 1874, 1812, 1746, 1498, 1456, 1354, 1242, 1008 cm”;

HRMS(DCT) (C17H13N05F+NH4+)°1] gk o] X+ m/z 329.1137¢] 3, ASFX & m/z 329.1125%,

371 A e deshe Al okt o RAE 86% TEE TS

"H NMR (400 MHz, CDChy) 6 3.81 (s, 3H), 5.14 (d, T =12.0 Hz, 1H), 5.23 (d, J = 12.0 Hz,
1H), 5.55 (s, 1H), 6.87-6.90 (m, 2H), 7.14-7.22 (m, 4H), 7.27-7.32 (m, 3H); *C NMR (100
MHz, CDCly) § 55.58, 63.20, 69.83, 115.02, 123.65, 128.37, 128.49, 128.78, 128.97,
134.02, 146.43, 148.65, 160.97, 164.46; IR (CHCls) v 1873, 1814, 1749, 1611, 1386, 1515,
1455 em’™;

HRMS(DCI) (CysHyNOGHNH, ol thab o] & 2] m/z 359.12430] 3, 222 n/z 35912270}

O

Ph
FmocN =
2k 9

_31_
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<270>

<L271>

<272>

<273>

274>

<275>
<276>

277>

<278>

<279>

S=<35 10-0799789
47 ARES s AT olvete 2 RE 73% FE FEEAT

'H NMR (400 MHz, CDCL;) 8 3.00-3.16 (m, 2H), 4.34 (t, T = 6.1 Hz, 1H), 4.68 (dd, J = 5.5
and 3.1 Hz, 1H), 4.72-4.84 (m, 2H), 6.80-6.90 (m, 2H), 7.20-7.32 (m, 3H), 7.32-7.40 (m,
2H), 7.40-7.40 (m, 2H), 7.64 (d, J = 7.3 Hz, 1H), 7.70 (d, ] = 7.3 Hz, 111), 7.74-7.84 (mn,
2H); PCNMR (100 MHz, CNCl3) 8 34,74, 46 47, 60.87, 60.56, 120.16, 12023, 124,91,
124.98,127.42, 127,49, 128.18, 128.23,129.12, 129.34, 131.85, 141.33, 141.39, 142.71,
142.77, 145.54, 149.05, 165.25.

O
Ph’/\ﬁ/’qc
BOCNK
22 ©

< o WA -15C &
D Lo d e NCAL615g, 8.45m0l) & THF(23n0) 3] AR theel, $ EHEEWELT 22} 4]
%4/\1711 Boc,0(2.40g, 11.0mmol), 32 (1.38ml, 17.0mmol) 2 31 #F3dfe] FHEAZ 44 &
(0.29)8 A&ste] Hrtstglt. Eeb=as Q8ata, 695 -15CoA Y& o] wastact. 1yt 7
. =5 U595 S A . = —_ =2 = ’ o - Pae)
xM]gﬂh‘sH/ﬂL TAH e F2T F A ) APES F8FE AN ofrlmito RN 63% FEE
4 - AU = =

S5

mp. 101-103  C;'HNMR (400 MHz, CDCl3) 6 1.6

(5, 9H), 3.3 (dd, T = 14.3 and 2.5 Hz, 1H), 352 (4d, 143 and 5.6 Hz, 1H),4.91 (dd, T =56

and 2.5 Hz, 1H), 7.05-7.12 (m, 2H), 7.29-7.37 (m, 38); C NMR (100 MHz, CDCl) §

27.92,35.217, 60.75, 86.02, 128.24,129.13, 129.43, 132.26, 145.76, 147.62, 165.78.

By

47) AES FEIE B obul o RRE 616 FER

skt

'HNMR (400 MHz, CDCl5) § 3.35 (dd,J=142and 2.4 Hi, 1H),
Hz, 1H), 4.83-4.92 (m,

3.55(dd, 14.2 and 5.6
2H), 4.98 (d, 5.6 and 2.4 Hiz, 1H), 5.37-5.55 (m, 2H), 5.95-6.06 (m,
1H), 7.007.12 (m, 2H), 7.22-7.40 (m, 3H); C NMR (100 MHz, CDCL) § 35.16, 60.93,
68.66, 120.51, 128.34, 12921, 129.44, 130.24, 132.02, 145.51, 149.16, 165.34; IR (CHCL)
13032, 1872,1808, 1743, 1497, 1455, 1374, 1266 o™

HRUS(DCT) (CyilNOs#NH, ) ol e % o] €413 m/z 203.11370]1 2, AZ A% m/z 193.11470.

O
Ph
AllocN o

O
2n
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<280>

<281>

<282>

<283>

<284>

<285>

<286>

<287>

<288>

<289>

<290>

471 BAEE

"H NMR (400

o
J
Jm
Qﬂ

10-0799789
& AoEs ghAn oln| Ao 2 RE 64% FEE FEFAT.

MHz, CDCL;) §2.42-2.55 (m, 2H), 2.67-2.84 (m, 2H), 4.70-4.82 (m, 3H),

3.32-5.40 (m, 1H), 5.40-5.50 (m, 1H), 7.14-7.38 (m, 5H); “C NMR (100 MHz, CDClL)

529.74,30.98, 59.31, 68.62, 120.63, 126.79,128.32, 128.77, 130.16, 138.67, 145. 91,
148.87, 165.63; IR (CHCls) y 3028, 2940, 1870, 1808, 1743, 1497, 1455, 1376, 1307 cm™,

s

A 7
SHE-R T HE g-olr| Ak N-FIE2EA] EFE(NCA)L &% Balo] gulzlo] i
7€ ofdl
_L[//< R'OH R ? R,
“r” TOR' + 0
PN\« U PN <
2 ° (R)3 52
P: -_%OC R o H'1H,0
-Alloc
-Fmoc PHN
(54
T4 o o B2 (7.0me) 2] UNCA 2(0.10mmol) 9} 4A Tx}xﬂ(IOmgH EREE 158 S ARelA A
2 Fo, 3o BAE 2R WA A, AHEE Ay 4R e =(0.01lmol)E E ol *47%}@2.
AE EFES F71 58 AHA ] Fof o HZE F9 Uﬂ%% £N(v/v=1/19, 0.052 14% 2] 0.10mmo! <] uﬂ:
S, A= 9 310, 3 0.055mo0l9] NEHES AMEEIA)S ARAR A PR =Ysict. AdE ukE
EFEES 2 XA 156 WA 85AE Tk wkA ek whES o EHZ(IN, 1.0m0) F] HCIR FHEAIFT
15850, HCl 892N, 2.0m)& ¥Hg EFEo] dristar, A48 EFES Aoz 7t2AfY. 7] 4
S Fska, HCl 84N, 2xIn) 22 Astar, A2AANLS0), sFaAT.  FFES HO/THF(v/v:
1/4, 5.0m0) ol A3, Y §e AeolA Al wubA AT, kg, 9L FHAI L, FFHE
S ’ = = = =0
S AHZ(3.0n0)Fol EaAHT. BEE BIES Na(0; & A(IN, 2x3.0m0) 02 FZE3ch. /7] 5
2(1.on) 2 AFet] AN TNaS0), FHske] & 30 EAE $E2 MR- Fle] ol wal o =62

= 2=
R s I

(BX1m) & F=

F5% HC1Z pli7h 3 viwke] & wj7hx] 2 3kAl7]1 3, o ofAlE|o] =
(NaSOy), EFate], & 39 BAE 82 NR-+5 Fe9] o}

0%
o
nd
=
> 0
X
=

Ml 48 SESGT. AER 47 B 2a WA d, WA, k WA el SEEE 26l 4 8HT,

o
3o EAE FER NR-+F Fee BHE opul it dle, ))E FEHAL,

SEEH PEL 9], ARrEaAY] JAE ofvw o 2H 3e, 3] B ohvmAt de, 4§
3 BT e FHAIIL, FolS ) V1% vheh Zol £g9 HCIE )8
bR H dor HIAZ Zo, 77 A FHEEZHYH £5H AFE(LO/THF FolA 243 7}

Mool 12} o8l 2/ 2k (v/v=1/5)S &EFN O Agste] T4 A=vkE 1 (Si0)

RN

>,
¥
|

P~ i Phi~y
(e} 0]
2 (R)-3 (S)2
P -2 7
- R"OH
-Boc R "
-Alioc OR
-Fmoc PHN

R'OH = MeOH, R"OH = EtOH
R'OH = ElOH, R"OH = MeOH ¢1 7 -
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<291>

<292>

<293>

<294>

<295>

<296>
<297>

<298>
<299>

<300>

<301>

<302>

W EEo A% BHIFGOW)S F5 o (200p0) 0l Z71altdch, A E EFES 3085 A2 a
A7) $of] | o Hl 29} ?Ml A7t Ao FYag THAIAT. A4S FFA Fol C = FATUP-5 L
2 200C, 4%, 10C/F o= 250C7HA], 250°C, 8 WX 128). WA ZA] o &h2-S A}838 UNCA 21 2 2j9

% Astel(AEL 9 % 10, F 3), W3 EFE RAFS 75 gl Wt
2 A4R ABET ALY ABEo] svle] vhebd uhsh o] M= A SR,

of e olzH= 59 oldriev] BAIFE ZFFl s FHAAT. obvlwdl 4] AT ev] HFS
HPLC #4100 ols) Z4stalsdl, ot dsigle] Fgahe o282 59 uElev] A3} AR ek Ao
bt

(S)-(N-dAe A7tz d)dd dehd (4a)

aF = (4mmol) WH-g-ol A, 712 HPLC 4] [thol A 7)< 0] Z&, & AF:IPA, 80:20, 0.7m¢/min, A 220nm, t(w|
o] A, olld o 2| 2)=18.47min, t(Vlo]y, o€ o] XEHE)=21 42m1n] of o3 48% w F& B 97% ee (&
AHEZZA)Z APZES WA Y EZA 5350

|}

mp. [a]p=+4.8(c221, AcOH); ( 2%
Mh=+51@lQAdﬂ&:&ﬂ%H£ﬂ)fHNMRM%NmLCDO%4WIEHﬂ
e )063.02-3.24 (m, 2H), 3.62-3.74 (m, 1H), 5.10 (s, 2H), 5.17 (d,J=7.9 Hz, 1H).
7J&T%OmIMﬂJHNMR(4ﬂq ZEpe, 9%) 6 2.92-3.04 (m, 2H), 4.50-4.60 (m,
1H), 4.90-5.04 (m, 2H), 5.70-5.80 (m, 1H); *C NMR (100 MHz, CDCly) 63770, 54.52,
07.16,127.28,128.11, 128.26, 128.34, 128.71, 129.31, 135.38, 136.02, 155.84, 175.89.

(R)-mE-(N-wll A 72 1 d ) 3l d ehu o] o] E(3a)

O

Pr”” ""',/U\orvle

NHZ
3a

471 Ad=S 71E HPLC 24 [thel4l 7lgs 0] Zbsl, S4F:IPA, 80:20, 0.7ml/min, A220nm, t(7}o]

W)=24.78min, t(wo]#)=37.56minlel <]3] S4%¥ 48% ¥ & 2L 93% eeR FA 2URA F53A).
[op =+ 13.9 (¢ 1.60,

MeOH); ( £4, [alp”=-15.6(c 1.02, McOH), $-o] e} ); HNMR (400

MHz, CDCl, 5.5:] 2o 8E )§3.02-3.18 (m, 2H), 3.72 (s, 3H), 4.68 (dd, I =

14.0 and 6.1 Hz, 1H), 5.02-5.14 (m, 2H), 5.21 (br d, J = 7.9 Hz, 1H), 7.02-7.14 (m, 2H),

7.20-7.40 (m, 8H); "THNMR (r}o]u] Zebe], 9)52.92-3.04 (m, 2H), 3.66 (s, 3H),

4.48-4.58 (m, 1H), 4.92-5.02 (m, 2H); “C NMR (100 MHz, CDCl;) § 38.22, 52.28, 54.78,

66.95,127.13, 128.06, 128.17, 128.50, 128.59, 129.24, 135.66, 136.24, 155.60, 171.94.
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<303>

<304>

<305>

<306>

<307>

<308>

<309>

<310>

<311>

<312>

S=50d 10-0799789

& (N-wl A 7k = Bl ) 3 d ek o] o] E(5a)

o)

PhA(U\OEt

NHZ

'H NMR (400 MHz, CDCls, 5.6:1 28}l EHE )5 122, J=7.3 Hz, 3H),
3.04-3.18 (m, 2H), 4.16 (q, 7=7.3 Iz, 2H), 4.64 (4d, T = 14.0 and 6.1 Hz, 1H), 5.10 (s,
2H), 5.25 (d, 1= 7.9 Hz, 1H), 7.06-7.14 (i, 2H), 7.18-7.40 (m, SH); "H NMR ( #}o]v]
ZEhy, Q% )52.92-3.04 (m, 1H), 4.46-4.56 (m, 1H), 4.98-5.06 (m, 21); "*C NMR (100
MHz, CDCl;) §14.05, 38.27, 54.81, 61.46, 66.90, 127.06, 128.05, 128.14, 128.49, 128.52,
129.31, 135.74, 136.26, 155.58, 171.46.

(O-(N-tld A7 2R d)-p-EF e z2od debd (4b)

0

OH
NHZ

4b

471 BAES, (DHQD) AN (10=%)ell o3 Frjel W-go=Ry 7]g HPLC 4 [vheo]d 71&+ D Zd,

AF:TPA, 95:5, 1.0ml/min, A220nm, t(m}o]y], o€ o] ~H|2)=25.98min, t(Ho]A, o& o] A~HE)=17.47mi
nlol &l 426 7 F& 2 92% ee (o8 AHEREA)E WA FPEZA FEFFPT. A7) LS HEE
0.55F & AH&3I AL, RESS 31A17HsQt -78TC Al A WHHAA Y Y, "H& H3k&o] 50%0 Ee3tsitt.

(6o =+ (c 0.92, BtOH); 'H NMR (400 Mifz, CDCl; 3.0:1
2E9 ERE ) 53.00-3.08 (m, 1H), 3.10-3.21 (m, 1H), 4.62-4.70 (m, 1H), 5.06 (4, I
=12.0 Hz, 1H), 5.12 (¢, T = 12,0 Hz, 1H), 5.23-5.28 (m, 1H), 6.90-6.99 (m, 2), 7.01-7.12
(m, 2H), 7.28-7.39 (m, 5H), 8.60 (s, br, 1H); 'HNMR ( eho]s] =ebe), ol2) 5 2.85-2.94

(m, 1H), 3.04-3.14 (m, 1H), 4.44-4.52 (m, 1H), 6.26-6.32 (m, 1H); °C NMR (100 MHz,
CDCly) § 37.18, 54.85, 67.43, 115.74 (d, = 21.3 Hz), 128.44 (d, T = 19.0 Hz), 128.77,
131.02, 131.10, 131.43, 136.19, 156.05, 162.26 (d, J =244 Hz), 176.15.

(R)-HE-(N-tld S A7 2R d)-p-2F e 23 d det vl o] E(3b)

C
s,
e
NHZ
F

3b

)

A7) AAES 7€ HPLC EX[vholAl 7]=a oD Zy, @A IPA, 95:5, 1.0m¢/min, A220nm, t(w o]
A)=29.19min, t(¥}o])=22.49min]ol| 2J3l] 48% 2] T& L 92% ceE WA DFPEZ A F535H.
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<313>
<314>

<315>

<316>

<317>

<318>
<319>

<320>

<321>

10-0799789

o
J
Jm
Qﬂ

folp=- (c 1.21.CHCL);
"H NMR (400 MHz, CDCL, 7411 =ebe) £32 ) 63.00-3.16 (m, 2H), 3.72 (s, 3H),
4.60-4.68 (m, 1), 5.07 (d, 1=12.0 Hz, 1H), 5.11 (d, T = 12.0 Hz, 1H), 5.21-5.28 (m, 1H),
6.91-7.00 (m, 2H), 7.00-7.08 (m, 2H), 7.29-7.40 (m, SH); 'H NMR (mjolv) ZEpe, 43)
§2.90-3.02 (m, 2H), 3.64-3.72 (m, 3H), 4.46-4.55 (m, 1H); C NMR (100 MHz, CDCL) &
37.66, 52.58, 55.01, 67.21, 115.65 (4, T=21.0 Hz), 128.38 (4,7 = 12.9 Hz), 128.74, 130.93,
131.01, 131.65, 136.39, 155.76, 162.22 (d, ] = 244 Hz), 172.00.

g (N-dSA 72 R d)-p-5F e 29 d det vl o] E(5b)

0

OFEt
NHZ

'HNMR (400 MHz, CDCL 5.7:1 . zejs) 292 )5 123 J=7.0 Hz, 3H),
3.00-3.15 (m, 2H), 4.08-4.21 (m, 2H), 4.57-4.65 (m, 1H), 5.07 (d, J = 12.0 iz, 1H), 5.12 (d,
J=12.0 He, 1H), 5.25-5.34 (m, 1H), 6.91-7.00 (m, 2H), 7.00-7.08 (m, 2H), 7.29-7.40 (n,
SH); HNMR (s}o]1j 2ebe], 23§ 2.90-3.02 (m, 2H), 4.45-4.53 (m, 1H); “C NMR
(100 MHz, CDCl3) 6 1428, 37.70, 55.00, 61,75, 67.14, 115.55 (4, T=213H7), 17835 (d, J
=11.4 Hz), 128.71, 130.98, 131.06, 131.71, 136.41, 155.74, 162.18 (d, ] = 244 Hz), 171.52.

(S)-(N-HA A7tz R d)-p-F 2 2o d dehd (4e)

0

OH

NHZ
Cl

A7) AAES, (DHD)AQN (10E%) o] o&f Zvjg wh2o 2 XE 7]2 HPLC &4 [tho] Al 71& o] Zy, 3
AR:TPA,  90:10,  1.0m¢/min, A220nm, t(¥Fo]ly, o€ o AEH E)=21.10min, t(=lo]#], & o]H
2)=24.92min]l 93] 43% 2] & L 97% ee(dE diHEZEA)Z WA THEZA FEIYT. AT

]
o WE 0.559FS AGAATL, WIS 18ATFE -60TAA MWAREY, wg A&l 5ol ET3H

.

=

[a]p =+ 4.1 (c 0.92, EtOI); 'TI NMR (400 Mz,
obHE -d6) 8 3.01 (dd, J = 14.0 and 9.7 Hz, 1H), 3.23 (dd, I = 14.0 and 4.9 Hz, 11), 4.44 -
4.54 (m, 1H), 5.00 (4, J = 12.8 Hz, 1H), 5.04 (4, T = 12.8 Hz, 1H), 5.58 (3, ] = 8.5 Hz, 111),
7.24-7.40 (m, 9H); °C NMR (100 MHz, o} 4| -d6) § 37.42, 55.95, 66.62, 128.49, 128.57,
129.11, 131.89, 132.80, 137.35, 138.11, 156.81, 173.02; IR (KBr) v 3324, 3036, 2936,
1714, 1691, 1534, 1490, 1456, 1420, 1263, 1057cm’’;

HRMS(DCI) (CpHyCINOANH, ) oll T8 o] 222 m/z 334.08460] 1, 222 n/z 334.08560] T}
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<322>

<323>

<324>

<325>

<326>

<327>

<328>

<329>

<330>
<331>

<332>

<333>

SS=50d 10-0799789

(R)-mE-(N-tl A 720 d ) -p-S 2 23 d defy ] o] E(3c)

0O
fopne
NH
Cl

3¢

N

A7 AAES 712 HPLC BA[velAd 7)g= 0] 3, 2FIPA, 90:10, 1.0m¢/min, A220nm, t(w o]
Z)=31.25min, t(W}o]q)=37.17minlel] oJ3] 52% & L 88% ce® WM NHEZA FE5IYT}.

- [olp=-464 (c1.21,
CHCl3); 'H NMR (400 MHz, CDCl; 8.5:1 2B} 238 }53.03 (dd, 14.0 and 6.1
Hz, 1H), 3.12 (dd, T = 14.0 and 5.5 Hz, 1H), 3.72. (s, 3H), 4.64 (m, 1H), 5.06 (d, ] — 12.2
Hz, 1H), 5.12 (d, J = 12.2 Hz, 1H), 5.25 (d, ] = 7.9 Hz, 1H), 7.02 (d, T = 8.5 Hz, 2H), 7.23
(d,7=8.5 Hz, 2H), 7.26-7.40 (m, SH); 'H NMR (=}o]1] 2Ebs, %) 5 2.88-2.98 (m,
2H), 3.67 (br s, 3H), 4.44-4.56 (m, 1H); “C NMR (100 MHz, CDCls) § 37.59, 52.39,
54.63, 67.00, 128.08, 128.23, 128.52, 128.70, 130.58, 133.02, 134.21, 136.13, 15551,

171.67; IR (CHCI5) v 3345, 2956, 2930, 1731, 1715, 1520, 1494, 14371200, 1046 cm’;

HRMS(DCI) (CmeClNO4+NH;)°ﬂ st o] EX]= m/z 348.1003¢]31, A ZHX] = m/z 348.1006°] .

g (N-ddSA7hE R d)-p-S 223 d &ty Ul o] E(5c)

0

OEt

NHZ
Cl

'H NMR (400 MHz, CDCh,6.2:1 2B} EFE )5123(t,J =7.3 Hz, 3H),
3.03 (dd, T =13.7 and 6.1 Hz, 1H),3.12 (dd, ] = 13.7 and 5.8 Hlz, 1), 4.16 {q, J = 73 1,
2H), 4.56-4.66 (m, 1H), 5.07 (d, 7 =12.2 Hz, 1H), 5.12 (4, ] =12.2 Hz, 1H), 5.28 (d, J = 7.9
Hz, 1), 7.03 (d, ] = 8.5 Hz, 2H), 7.18-7.40 (tm, 710); "HNMR (who]d mebsf, 47)8
1.88-2.98 (m, 26, 4.42.4.52 (m, 1H); *C NMR (100 Mz, CDCh) 8 14.08, 37.64, 54.65,
61,61, 66.96, 128.08, 128.21, 128.63, 130.66, 132.96, 134.29, 136.17, 155.51, 171.20.

(S)-(N-HA A 7k 2 W d )-p-H 2 2o d &ehd (4d)

0
| A u\OH
g~ NHZ
4d
271 AP EE, (DHQD)AN(10E%) el oJsf FHvujel wk&o =2y 7|2 HPLC A [vheld 71&% 0] ZH, g

AB:IPA, 80:20,  0.7m¢/min, A220nm, t(wholy, o€ o =¥ 2)=20.06min, t(wo]A], @ o 2¥
2)=24.19min]ell o3 39% 2] FE& B 97% ee(old ol~HZRAE M nPERA F5ETE. 7] wg
& vWEE 0.559FS AHEEAAL, WS 45A1bE R 78T el A WA T Y, uhg A @-go] 53k =Ea}S

c
of

o

n
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S=50dl 10-0799789

[6]p =+ (c 0.92, EtOH); 'H NMR (400 MHz, DMSO-ds)
§2.75-2.83 (m, 1), 2.98-3.07 (m, 1H), 3.34 (s, br,, 1H), 4.13-4.20 (m, 111}, 4.96 (s, 21),
7.197.36 (m, 6H), 7.15 (d, ] = 8.0 Hz, 2H), 7.67 (d, ] = 8.8 Hz, 1H); “C NMR (100 MHz,
DMSO-dg) 5 35.84, 55.24, 65.24, 119.59, 127.46, 127.71, 128.28, 131.00, 131.40, 136,99,
137.36, 155.97, 173.10.

<334>
<335> R) - E-(N-sl A A 720 d)-p-F 2 2 9 d def v o] E(3d)
0
/©/ e SOMe
. ,NHZ
<336> 3d
<337> B71 ARES 71Y HPLC EAl[chell 7]&# 0] Z9d, @AF:IPA, 80:20, 0.7m¢/min, A220nm, t(w ]
A)=27.90min, t(wko]q)=34.17min]ol| 93l 51% &2 F& F 87% ece(dE AAHEZA)E WA AFEZA
TS5
folp=- (c1.21, CHCl),
'IINMR (400 MHz, CDCl; 6.8:1 2E}e] ERE )53.00 (dd,7=13.6and 2.2 Hz,
1H),3.11 (dd, = 13.6 and 1.2 Hz, 1H), 3.71 (5, 3H), 4.60-4.68 (m, 1H), 5.06 (d, J = 12.0
Hz, 1H), 5.11 (d, J =12.0 Hz, 1H), 5.26-5.32 (m, 1H), 6.95 (d, ] = 8.0 Hz, 2H), 7.29-7.40
(m, 7H); 'HNMR (efolu] 2¥je, Q8§ 2.91-3.00 (m, 2), 3.64-3.72 (m, 2H), 4.46-
4.55 (m, 1H); "C NMR (100 MHz, CDC;) § 37.83, 52.61, 54.78, 67.20, 121 31, 12828,
e 128.42,128.72, 131.15, 131.85, 134.94, 136.33, 155.72, 171.86.
<339> old (N-HASA 72 1) -p-F 2= dd dep o] E(5d)
0
(" OEt
NHZ
<340> Br
'HNMR (400 MHz, CDCl3 5.5:1  2E}] E32 )§1.23 (1,7 = 7.0 Hz, 3H),
3.01 (dd, J = 14.0 and 2.2 Hz, 1H), 3.10 (dd, T = 14.0 and 1.8 Hz, 1H), 4.16 (q, T =72 Hz,
2H), 4.58-4.66 (m, 1H), 5.06 (d, ] = 12.0 Hz, 1H), 5.11 (d, J = 12.0 Hz, 1H), 5.25-5.31 (mn,
1H), 6.97 (d, J = 7.6 Hz, 2H), 7.30-7.42 (m, 7H); 'HNMR (r}o]1} @ebe], Q21§ 2.88-
2.96 (m, 2H), 4.45-4.52 (m, 11); *C NMR (100 MHz, CDCl3) 8 14.31, 37.92, 54.81,
61.84,67.18, 121.28, 128.30, 128.43, 128.73, 131.24, 131.80, 135.04, 136.38, 155.72,
als 171.40; IR (CHCly) y 3338, 1732, 1715, 1592, 1515, 1455 cm’™;
<342> HRMS(DCT) (CigHoNOBr+NH, ol T3t o] 223 m/z 406.06540] 31, A2 m/z 406.06530] ).
<343> (S)-(N-Hl A=A 72 1 d )-3-(2-F el d) & ehd (de)
0
WOH
S  NHz
344> ae
<345> g7 A ES, (DHQD)AN(I0E%) el <& Zuly wbgo2RE 7|2 HPLC #4[thelAd 71&9 0D 724, )



S=50d 10-0799789

AF:IPA, 92.3:7.7, 0.8mé/min, A220nm, t(w}oly], o€ o AE|2)=23.12min, t(Wo]#, o€ ofXH
2)=16.42minlol <3l 45% F2] & L 94% ee(ol® o ~HEZEA)E WA uPE2 A S5 A7) wkS
2 WEE 0.559FS AFESlaL, HhSS -78T oA 25413 E S MRFAI AT Y, Hhg A ZEo] 50%0 =SS

*

[e]o =+ 48 (¢ 0.85, CHCL); Lit. (S, 99.8% ee) [a]p =

+54 (¢ 1.00, CHCL); 'H NMR (400 MHz, CDCL; 7.1:1 2t} &2 ) §5335-3.42
(m, 2H), 4.68-4.72 (m, 1H), 5.11 (m, 2H), 5.44-5.48 (m, 1H), 6.79-6.81 (m, 1H), 6.85-6.91
(m, 1H), 7.10-7.15 (m, 1H), 7.29-7.37 (m, 5H), 10.69 (s, br., 1H); "H NMR (=o]y e,

) 8 3.18-3.26 (m, 1H), 3.30-3.38 (m, 1H), 4.47-4.55 (m, 1H), 6.38-6.44 (m, 1H); C

NMR (100 MHz, CDCl;) § 32.16, 54.66, 67.45, 123.19, 127.14, 127.26, 128.28, 128.43,

ag 7
346> 128.71, 136.99, 156.09, 175.84.

<347> (R)-H&-(N-1ld S A 7} 2 18 d)-3-(2-F ol &) L2} L vl ©] E(3e)

(Y o
\ S NHZ

3e
<348>

<349> A7) APES 71" HPLC A [tholA 7|z o] Z¥, @AF:IPA, 90:10, 1.0m¢/min, A220nm, t(= o]
A)=25.94min, t(vFe]19)=20.23minlol oJ3f 49% 2] FE& B 94% ce(o™ oiHlEZRA)R FA o dmAM 5
533t

' Jalp=-49 (¢ 1.30,
CHCL); Lit. (S, 96.5% ee) [wlp = +46 (c 1.00, CHCLy); 'H NMR (400 MHz, CDCL, 6.1:1
2ete EFE ) 53.35-3.37 (m, 2H), 3.74 (s, 3H), 4.64-4.68(m, 1H), 5.11 (s, 2H),
541-5.45(m, 1H), 6.76-6.79(m, 1), 6.89-6.93 (m, 1H), 7.14-7.16 (m, 1H), 7.30-7.39 (m,
SH); 'HNMR (sfoluf 2 ehe], 9% )83.25-3.33 (m, 2H), 3.70 (s, 3H), 4.46-4.56 (m, 1H);
PC NMR (100 MHz, CDCl;) 8 3248, 52.66, 54.82, 67.17, 125.07, 126.95, 127.19, 128.22

2
350> 128.34, 128.68, 136.36, 137.23, 15578, 171.50.

<351> A N-#l A 7k2H d) 3-(2-H el d) et vl o] E(5e)

O

<ii7//\\r/u\OEt
\ S NHZ

'HNMR (400 MHz, CDCl3 7.3:1  28be] 2HE ) 5126 (¢, J=7.0 Hz, 3H),
3.36-3.38 (m, 2H), 4.19 (q, T = 7.0 Hz, 2H), 4.61-4.65 (m, 1H), 5.12 (s, 2H), 5.40-5.44 (m,
1H), 6.76-6.78 (m,1H), 6.89-6.92 (m, 1H), 7.14-7.16 (m, 1H), 7.31-7.38 (m, 5H); ‘I NMR
(mholu] ZEbe, A% )§3.26-3.32 (m, 2H), 4.48-4.56 (m, 1H); *C NMR (100 MHz,
CDClLy) § 14.28, 32.53, 54.82, 61.91, 67.16, 125.02, 127.02, 127.14, 12824, 128.34,
128.69, 136.43, 137.32, 155.79, 171.03; IR (CHCl3) 7 3343, 1732, 1715, 1586, 1514, 1457

-l
cm’;

<352>

<353>

<354> HRMS(DCT) (CpHigNOSSHNH, Yol thah o] 2= m/z 334.11130] 3, AZ2= m/z 334.11230] T},
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<355>

<356>

<357>

<358>

<359>

<360>

<361>

<362>

<363>

<364>

S=50d 10-0799789

(N-l S A 72 8 d ) -2-o} v .= 7} 2 A AH(4f)

o

e

NHZ
4f

271 AAES, (DHD)AWNI0ES) O o] FHuje ¥-go=iE 712 HPLC A [vhol4l 71&% oD Z+, &

AF:IPA, 98.4:1.6, 1.0mé/min, A220nm, t(wWo]A, o€ o~H2)=18.28min, t(vlo]y], ofE o xE|
2)=28 . 54min]lell 938 42% 2] & L 94% ee(d € A AHERX)E T o Ad2A FEFYPT. AV B
HEebE 0.56FFS ARSI AL, RESS -60TCAA 37TAIZFE S WHIAJ AT Y, vHg kg o] 49%0] 3t sitt.

[a]p="+4.1 (¢ 0.80, CHClsy, 'H NMR (400 MHz, CDCl;,
341 ZEw ERE )50.87(,)=67Hz, 3H), 1.14-1.44 (m, SH), 1.62-1.76 (m, 1 1),
1.76-1.96 (m, 1H), 4.35-4.45 (m, 1H), 5.06-5.20 (m, 2H), 5.27 (d, J = 7.9 Hz, 1H), 7.28-
742 (m, SH); 'HNMR (eho] W 2], 2158 4.20-4.30 (m, 1H), 6.20-6.30 (m, 11, 1°C
NMR (160 MHz, CDCl,#l o} 4 2 E}w) § 14.00, 22.49, 25.08, 28.77, 31.50, 3235, 53.73,
67.12, 128.11, 128.23, 128.53, 136.08, 156.02, 177.70; "C NMR (v}o]] 2l 98 )5
| 5427,67.54.

A4

Gl

i)

(N-HA S| 72 1B d ) -2-ofv] =7k T L 2 o] E(3f)

0

NHZ
3f

A7 AAES, 71E HPLC B4 [thelAd 71Z# oD Z5, A IPA, 98.4:1.6, 1.0m¢/min, A220nm, t(w}o]
U])=22.56min, t(™o]#)=32.41min]el 2] 49% ¥2] & 2 91% eeZ A3 A o ATA F53AT.

[alp=-7.9 (c 1.04,
CHCI); '"HNMR (400 MHz, CDCL, 6.1:1  =Ejv] £32 )5 0.87(, J = 6.7 Hz, 3H),
1.18-1.40 (m, 8H), 1.56-1.74 (m, 1H), 1.74-1.88 (m, 1H), 3.74 (s, 35), 4.37 (dd, J = 12.9
and 7.9 Hz, 1H), 5.11 (s, 2H), 5.29 (d, J = 7.9 Hz, 1H), 7.28-7.42 (m, 5H); 'H NMR (vFo]
2, A4 ) 83.67 (s, 3H), 4.18-4.30 (m, 1H), 4.98-5.06 (m, 2E); ’C NMR (100 MHz,
CDCly) 8 13.97, 24.46, 25.06, 28.76, 31.50, 32.63, 52.24, 53.84, 66.92, 128.07, 128.12,
128.48, 136.26, 155.83, 173.10.

o & (N-’lE A7k 2 1 d )-2-of | e 7h = = 2 o] E(5)

0

NHZ
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<365>

<366>

<367>

<368>

<369>

<370>

<371>

<372>

<373>

<374>

<375>

o
J
Jm
Qﬂ

10-0799789

"HNMR (400 MHz, CDCl; 13:1  =ebe 3% )5 0.87 (1, ] = 6.7 Hz, 3H),
1.14-1.44 (m, [1H), 1.56-1.72 (m, 1H), 4.19 (q, T = 6.7 Hz, 2H), 4.35 (dd, J= 12.9 and 7.9
Hz, 1H), 5.11 (s, 2H), 5.28 (d, J = 7.9 Hz, 1H), 7.27-7.42 (m, SH); "H NMR ( u}o] ]
zepo], QR )8 4.96-5.06 (m, 2H); °C NMR (100 MHz, CDCla) § 13.95, 14.14, 2247,
25.01,28.79, 31.52, 32.69, 53.90, 61.30, 66.89, 128.07, 128.12, 128.49, 136,30, 155.82.
172.61; IR (CHCly) y 3346, 2929, 2859, 1732, 1714, 1520, 1455, 1343, 1211, 1046 om”’

HRMS(DCI) (CysHysNOANH, ol @k o] & 23 m/z 322.20180) 3L, A== m/z 322.20160] T}
(S)-(N-wld A7l 2 1 d)p-F 229 d dEld (4g)

0
BnO OH
NHZ
49

A7) AWAAES (DHQD)AQN(10E%) ol o8] Zms W&o 2 HE 7| HPLC A [tho| A 71&= OD+0J Z3, 3
AF:TPA,  80:20, 0.6m¢/min, A220nm, t(vfe]y, o€ o] 2B 2)=50.43min, t(Ho]A, oE o] XH|
2)=44 . 19min]lel 98] 44% 2] & L 91% ee(d € dAHERA)E T o Ad2A FEFYGT. A7) BHEe
WS 0.553FS ARSI AL, RESS 78T dlA 7T2A1 s WHIAJAE Y, vHg H g0 51%0 3t sitt.

[e]o =+ 18.1 (¢ 0.95, EtOH); Lit. (D) [a]p =-17.0 (c
0.35, EtOH); '"H NMR (400 MHz, CDCl3,6.5:1 Zetw 32 )§3.68-3.74 (m, L),
3.91-3.97 (m, 1H), 4.52 (5, 2H), 4.52-4.57 (m, 1H), 5.08-5.16 (m, 2H), 5.66-5.71 (m, 111).
7.247.39 (m, 10H), 10.10 (s, br,, 1H); 'H NMR (v}o]u] =Ebe], 5 53.81-3.89 (m,
1H),4.38-4.43 (m, 1H), 6.11-6.17 (m, 1H); *C NMR (100 MHz, CDCl,) § 54.37, 67.42,
69.67,73.66, 127.90, 128.14, 128.31, 128.43, 128.68, 128.74, 136.26, 137.33, 156.37,
175.43.

R)-WE-(N-AZ A 72 R d)p-F 2 29 d e} d(3g)

A7 APES 719 HPLC &4 [gold 7|29 0] Z&, 2 IPA, 85:15, 1.0m¢/min, A220nm, t(™o]
X1)=33 32min, t(vFo]H)=38.49minlol <]&] 49% w2 T& L 89% ee(od A 2EH|Z2A)E WA TYPEZA

[ap=-9.0 (c1.45,
CHCL); 'H NMR. (400 MHz, CDCLy) § 3.68-3.72 (m, 1H), 3.75 (s, 311), 3.87-3.91(m, 1H),
447 (d,7=12.0 Hz, 1H), 4.48-4.52 (m, 1H), 4.54 (d, J = 12.0 Hz, 1H), 5.12 (s, 2H), 5.63-
5.67(m, 1H), 7.23-7.39 (m, 10H), “C NMR (100 MHz, CDCly) § 52.75, 54.60, 67.23
69.93,73.47,127.80, 128.06, 128.28, 128.37, 128.63, 128.72, 136.43, 137.63, 156.19,
170.99; IR (CHCL) y 3344, 1732, 1715, 1586, 1515, 1454 em™;

HRMS(DCT) (C17H19NO4S+NH4+)°ﬂ gk o] 2X]= m/z 344.14980] 31, ASFX & m/z 344.1505%.
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<376>

<377>

<378>

<379>

<380>

<381>

<382>
<383>

<384>

<385>

<386>

S=50d 10-0799789

A (N-1d %A 7k 2R d)p-S 2 23 d dehd (52)

O

BnO/\HJ\OEt
NHZ

"I NMR (400 MHz, CDCly) § 1.24 (t, J = 7.0 Hz, 3H), 3.70 (dd, J = 9.2 and 2.8 Hz,
1H), 3.89 (dd, J = 8.8 aud 2.8 Hz, 1H), 4.20 (q, ) = 7.0 Hz, 2H), 4.45-4.56 (m, 21), 4.43-
4.5 (m, 1H), 5,12 (s, 2H), 5.64-5.68 (m, 1H), 7.23-7.38 (m, 10 H); °C NMR (100 MHz,
CDCl3) 8 14.31, 54.64, 61.84, 67.17, 70.02, 73.45, 127.78, 128.02, 128.26, 128.34, 128.60,
128.71, 136.48, 137.67, 156.19, 170.46.

()-(N-Hd 2 A7} =1 J) 22 (4h)

')
OH

NHZ

4h
A7) BAES, (DHQD)-PHN(20E%) o] 93] Zmx vr<o 2 X 712 HPLC &4 [tho] A 7]23 AS 2 O] 29,
A IPA, 90:10, 0.8mé/min, A220nm, t(Ho]#], & o AHZ)=17.26min, t(v}o]y, & ofxH
2)=19.49min]ol 23] 40% 2] & L 96% ee(oE d2HEZA)ZE WA FFEZA FE53190. A7) HkS
< WEE 0.89F S AMESla, WSS 0T olA 22A17Hs¢E mREAIFE Y, ¥hg A 3-go] 59%¢ LEeskgit.

[o]p=-0.62 (c 143, EIOH); ( &3, [a]p” =+1.5(c 5.0,
EOH), S-olvE o ); 'HNMR (400 MHz, CDCl;, 4:1  2eld & )50.93 (d,
7=6.7 Hz, 3H), 1.01 (d, ] = 6.7 Hz, 3H), 2.12-2.32 (m, 1H), 4.36 (dd, J = 8.5 and 4.3 Hz,
1H), 5.12 (s, 2H), 5.29 (br d, ] = 8.5 Hz, 1H), 7.26-7.42 (m, 5H), 9.20-10.20 (br, 1H); '
NMR (mholu] ZEpe | A3)54.14-4.24 (m, 1H), 5.15 (s, 2H), 6.18 (brd, J = 8.5 Hz, 1H);
BCNMR (100 MHz, CDCl) & 17.31, 18.99, 31.00, 58.81, 67.20, 128.14, 128.24,128 54,
136.08, 156.35, 177.05.

e (R)-(N-9ld S 7k 2 1 d )@k 2] o] E(3h)

J. X
""'(U\OMe

NHZ
3h

A7 AARAES 71E HPLC &4 [go)A 7122 AS 2 0] Z5, 2k IPA, 9:1, 0.8m¢/min, A220nm, t(w}o]
U)=24.08min, t(™o]*)=25.92min]ol 2J3l] 58% 2] & % 67% eeZ WA UFEZA S5

[alp=+
11.1 (c 1.40, MeOH); (&9, [a]p™=-18.9 (¢ 1.0, MeOH), S-dltelon ) 'H
NMR (400 MHz, CDCly, 7:1 2B Z3% 1§0.96 (d, J = 7.3 Hz, 3H), 2.06-2.20 (m,
1H), 3.73 (s, 3H), 4.31 (dd, T = 8.5 and 4.9 Hz, 1H), 5.11 (s, 2H), 5.32 (br dd, J = 8.5 Hz,
1H), 7.28-7.40 (m, 5H); 'HNMR (v}o]y] 2ebel, 235 3.68(s, 3H), 4.10-4.20 (m, 1H);
BC NMR (100 MHz, CDCls) § 17.48, 18.87, 31.23, 52.06, 58.97, 66.97, 128.07, 128.12,
128.47, 136.21, 156.17, 172.49.
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<387>

<388>

<389>

<390>

<391>

<392>

<393>
<394>

<395>
<396>

<397>

<398>

o
J
Jm
Qﬂ

10-0799789

& (N-1l 4 A 7k =2 B d ) k2] o] o] E(5h)

(0]

NHZ

' NMR (400 MHz, CDCs) § 0.89 (d, J = 7.3 Hz, 3H), 0.97 (d, ] - 6.7 11z, 3H),
1.28 (t, J = 7.3 Hz, 3H), 2.04-2.22 (m, 1H), 421 (q, 7.3 Hz, 2H), 4.29 (dd, J= 8.5 and 4.3
Hz, 1H), 5.11 (s, 3H), 5.31 (br d, J = 8.5 Hz, 1H), 7.28-7.42 (m, SH); “C NMR (100 MHz,
CDCLy) § 14.16, 17.43, 18.88, 31.29, 58.95, 61.18, 66.94, 128.08, 128.12, 128.48, 136.26,
156.18, 171.97.

(S)-(N-wld A7k 2R d)#d 2240 (41)

Q

Ph OH

NHZ

4i
A7 AA4ES, (DHQD)AN(10E%D) ] o3 FHvjd wkgo=2iE 7|2 HPLC 4 [HA2=2R,DAI-0 1 974
Zr=d, &4k IPA, 90:10, 1.0mé/min, A220nm, t(wle]y, W' o] 28] 2)=16.69min, t(Wo]A, HE o2H
2)=24.76min]ol 23] 45% E7] F& L 84% ee(o¥ dAHEZEZAZ WM DFHEZA FE559T. A7) ve
& o EE 0.559S AFEE P, WSS 78Tl 164 7S wHkA AT Y, vS Ask& o] 46%0] =2E
t}.

[6]p=+95.6 (c0.79, 95%EtOH); ( =@, [ul
=+ 1164 (c 1.0, 95% BIOH), S-ol+el 2] ); 'H NMR (400 MHz, CDCly) 8 5.06 (s,
2H), 5.18 (d, J = 8.5 Hz, 1H), 7.24-7.44 (m, 10H), 8.15 (d, T = 8.5 Hz, 1H); °C NMR (100

% 7o) gast 22y ), 136.92, 137.10, 155.87, 172.08.

R)-E-(N-H AL A 72 R )3 d FE A o] E(3])

O

Pho.. OEt

NHZ
3i

A7) APZES 7] HPLC 24 [HX2R,RDAA-01 94 238, &2k IPA, 90:10, 1.0m¢/min, A220om, t(wo]
A)=14.04min, t(v}o]4)=22.80min]oll ]3] 45% ®2] =& L 97% eeZ WA uHEZA =53

[alo = -93.1 (c 0.95, CHCL); 'H NMR (400 MHz,CDCL 511 zeje] 232 )8120(,

T=17.3 Hz, 3H), 4.04-4.24 (m, 2H), 5.06 (d, J = 12.2 Hz, 1H), 5.12 (4, = 12.2 Hz, 1H),
5.36 (d,1="7.3 Hz, 1H), 5.87 (d, ] = 7.3 Hz, 1H), 7.25-7.44 (m, 10H); 'H NMR ( #}o]1]
2k, 4R ) 85.18-5.30 (m, 1H), 5.68-5.76 (m, 1H), 7.08-7.20 (m, 2H); *C NMR (100
MHz, CDC1:) 8 13,06 5707, 61 01, 67,02 127.07,128.15 (.

LAy 120010 (UL, 2CS\), 128.88, 136.14,
136.77, 155.32, 170.76.
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<399>

<400>

<401>

<402>

<403>
<404>

<405>

<406>

<407>

<408>

<409>

<410>

S=50d 10-0799789

HE(N-HZ A 7L 2R ) s d A v o] E

O

Ph OMe

NHZ

'HNMR (400 MHz, CDCl3 5:1  2Epvl 232 )53.72 (s, 3H), 5.07 (d, T =82
Hz, 1H), 5.12 (d, 7= 8.2 Hz, IH), 5.38 (d, ] = 7.3 Hz, 1H), 5.85 (4, J = 7.3 Hz, 1H), 7.25
7.38 (m, 10H); 'HNMR (rfo]yf =ebe, Q=) 53,66 (s, 3H), 5.20-5.28 (m, 1H), 5.64-
5.74 (m, 1H), 7.06-7.18 (m, 2H); °C NMR (100 MHz, CDCl;) § 52.79, 57.90, 67.11,
121.12, 128.15, 128.19, 128.51, 128.58, 128.95, 136.10, 136.57, 15531, 171.26.

()-(N-wlAd A7l 2 d)p-E 229 ddeld (4))

MeQO. o
OH

NHZ
4j

o
N

A ES (DHQD) AQN(10E%) o] oaf Zvje wh$o 2RE ]2 HPLC B4 [thol4l 7|29 oD + 3lo]H 2
, AAFIIPA, 96.8:3.2, 1.0m¢/min, A220nm, t(vwlo]y, W& o 28] 2)=52.49min, t(Wo]A, WE o 2¥
)=61.61min]ol 23] 41% H7 $& 2 95% ce(d 8 o ~HEZRA)Z WA TP ZA 55490, A7) WS
WS 0.559 %S AFEsF3 L, vHE-& -78T oAl 854175t WRAIFHH Y, RES-o] 56%2] ¥k-g A ZhH-& o)A
ATk,

o

o rlo [ my

e}
ﬂ

[o]p =+105 (¢ 1.14, CHCl); 'H NMR
(400 MHz, CDCly, 1.9:1  =ejr] £32 )5 3.71(s, 3H), 5.03 (5, 2H), 5.28-5.33 (m,
1H), 5.97-6.02 (m, 1H), 6.79-0.85 (m, 2H), 7.17-7.33 (m, 711, 8.76 (5, br,, 1H); "4 NMR
(vtolvl 2'bel, 43)83.75 (5, 3H), 4.93-5.08 (m, 2H), 5.15-5.20 (m, 1H), 6.97-7.04 (m,
2H), 7.59-7.64 (m, 1H); *C NMR (100 MHz, CDCls) § 55.36, 57.38, 67.35, 114.46,
127.74,128.24, 128 31, 128.37, 128.62, 136.07, 155.80, 159.85, 174.73; *C NMR (}o]]
FERE, A ) 857.95,67.67,114.29, 129.27, 135.07, 156.92, 159.73, 173.92; IR

(CHCl3) y 3348, 1732, 1715, 1611, 1586, 1513, 1455 cm™;
HRMS(DCI) (CyHyNOs+H Yol 8+ o] %= m/z 316.11850] 1L, AZX= n/z 316.11730]c}.

R)-mE-(N-"l A 720 d )p-S Z 29 d dehd (3))

MEO\© o :
""-Hkoa

NHZ
3

A7) AARES 71E HPLC 22 [tho) A 712 0D + sfolH A 2, &AF:IPA, 96.8:3.2, 1.0m¢/min, A 220nm,
t(H o] A )=43.45min, t(7}o]q)=48.95min]loll 2]8] 55% ¥7] F& % 74% ee®R FM o AdRZA F53AT.
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<411>

<412>

<413>

<414>

<415>

<416>

<417>

<418>

<419>

<420>

S=50d 10-0799789

[0]p=-68 (c1.61, CHCL); 'H NMR (400 MHz, CDCl; 7.5:1 2o ZFE )5
1.19 (t, 1 =7.4 Hz, 3H), 3.77 (s, 3H), 4.08-4.23 (m, 2H), 5.06 (d, T = 12.4 Hz, 1H), 5.11 (d,
J=124Hz, 1H), 5.28-5.31 (m, 1H), 5.87-5.90 (m, 1H), 6.86 (d, ] = 8.4 Hz, 2H), 7.24-7.36
(m, 7H); '"H NMR (=Fo]u] 2Epef, 9% )§5.13-5.18 (m, 1H), 5.57-5.63 (m, 1H), 7.13-
7.19 (m, 1H); *C NMR (100 MHz, CDCl;) & 14.11, 55.37, 57.54, 61.92, 67.12, 114.38,
128.28, 128.50, 128.62, 128.97, 136.33, 155.49, 159.79, 171.16; IR (CHCls) y 3334, 1732,
1715, 1612, 1587, 1514, 1455 co’™;

HRMS(DCT) (CigHoNOsH )oll & o] X3 m/z 344.14980] 31, 2Z33= n/z 344.1501¢},
AE(N-ld S A 72 Rl )p-F 22y d dehd (5))

MeO
0

OMe
NHZ

'HNMR (400 MHz, CDCl; 6.8:1 ~ Zebel E3E ) §3.69 (s, 3H), 3.76 (5, 3H),
5.04 (4, 7=122 He, 1H), 5.10 (4, T = 12.2 Hz, 1H), 5.29-5.34 (m, 1H), 5.88-5.91 (m, 1H),
6.86 (d, J = 8.4 Hz, 2H), 7.24-7.36 (m, 7H); "HNMR (#lo]u 2Ehe], 2525 3.60-3.66
(m, 3H), 5.14 5.20 (m, 1H), 5.68-5.74 (1, 1H), 7.13-7.19 (u, 1H); "'C NMR (100 Mz,
CDCly) § 52.84, 55.38, 57.47, 67.16, 114.45, 128.28, 128.55, 128.62, 128.76, 136.29,
155.49, 159.87, 171.68; IR (CHCly) 7 3357, 1732, 1714, 1613, 1586, 1514, 1452 cm™;

HRMS(DCT) (CyaiNOs+ ol & o] &3 m/z 330.13410]31, 2Z33= n/z 330.1131¢},
(S)N-(9-FF 22 d vl S 7F2 2 d) ¥ d &ehd (4k)

0

Ph OH
NHFmoc
4k

o
N
iy

AJES, (DHD)ANI0ZH)A o8] Fuje wsomye 7|2 WPLC ¥4 [thold 712= oD 2%, o
g

:IPA, 80:20, 1.0m¢/min, A254nm, t(=o]A, ol o ~E| 2)=27.48min, t(wlo]y, o& o] X¥]
)=17.22min]ol 3] 47% w2l & L 96% ee(oE A AH|ZERZA)Z WA nPERAM =553, Y] ks
el

1 O
wehE 0.55FF& ARESlaL, W ~T8C M 46A17HESE MNEAIF T Y, WhE A &Eo] 5%l ek

ot [u 2

[e]p =~ 35.2 (¢ 1.27, DMF); (Literature, [o]p™° = - 37 (¢
1.0,DMF), s-oldg oo ); 'HNMR (400 MHz, o}HE-d6, 6:1  ZEbe] £FE )5
3.04 (dd,J = 14.0 and 9.5 Hz, 1H), 3.25 (dd, ] = 14.0 and 4.9 Hz, 1H), 4.15-4.24 (m, 1H),
4.24-4.34 (m, 1H), 4.49-4.57 (m, 1H), 6.72 (d, ] = 7.9 Hz, 1H), 7.19-7.26 (m, 1H), 7.26-
7.36 (m, 5H), 7.36-7.44 (m, 2H), 7.58-7.70 (m, 2H), 7.85 (d, ] = 7.9 Hz, 2H); 'H NMR
(sfolu ZEe, 94)3§2.86-2.96 (m, 1H), 3.10-3.18 (m, 1H), 4.40-4.49 (m, 1H), 6.08-
6.18 (m, 1H); *C NMR (100 MHz, o-4 & -d6) § 38.13, 47.89, 56.16, 67.11, 120.72,
126.08, 126.14, 127.40, 127.87, 128.45, 129.13, 130.14, 138.40, 142.02, 144.94, 156.74,
173.29.

_45_



<421>

<422>

<423>

<424>

<425>

<426>

<427>

<428>

<429>

<430>

<431>

S=50d 10-0799789

R)-HE-N-(-FFddrEA 721 d)Fd & o] E(3k)

O

S,

Ph OMe

NHFmoc
3k

A7 AEES 71E HPLC A [delAd 71 0 Z4, F2k:IPA, 80:20, 1.0m¢/min, A254nm, t(#]e]
A1)=24.91min, t(PFe]19)=19.70min]ell &3l 50% ] & %L 92% ee(cld oZHEZA)Z N TP EZA
TS5l
[olp =-33.1 (c 1.50,
CHCly); 'H NMR (400 MHz, CDCl, 6:1 2} 25% ) §3.08-3.20 (m, 2H), 3.72 (s,
3H), 4.12-4.24 (m, 1H), 4.28-4.38 (m, 1H), 4.38-4.54 (in, 1H), 4.67 (dd, J = 14.0 and 6.1
Hz, 1H), 5.26 (d, ] = 8.5 Hz, 11), 7.04-7.14 (m, 2H), 7.20-7.35 (m, 5H), 7.35-7.44 (m, 2H),
7.49-7.60 (m, 2H), 7.76 (4, T = 7.3 Hz, 2H); "M NMR (=fo]u] 2 e, o13)52.82-2.90

(m, 2H), 3.66 (3, 3H), 4.02-4.08 (m, 1H), 4.88-4.98 (m, 1H), 6.95-7.02 (m, 2H); C NMR
(100 MHz, CDCl3) § 38.19, 47.12, 52.34, 54.73, 66.90, 119.96, 125.02, 125.08. 127.03,
127.14,127.69, 128.59, 129.27, 135.66, 141.28, 143.70, 155.50, 171.90.

e N-(9-ZF e dvEAIFI2 R d)d d &l o] E(5k)
0

Ph Ot
NHFmoc

"HNMR (400 MHz, CDCL, 5.6:1  2eju] 3% )8 1.25(t,J=7.3 Hz. 3H),
3.05-3.18 (m, 2H), 4.08-4.26 (m, 3H), 4.30-4.40 (m, 1H), 4.40-4.52 (m, 1H), 5.28 (d, J =
7.9 Hz, 1H), 7.06-7.16 (m, 2H), 7.22-7.37 (m, SH), 7.37-7.46 (m, 21), 7.50-7.62 (m, 2H).
7.77(d,J =73 Hz, 2H); 'THNMR ( #tolu] b, 4% §2.82-2.92 (m, 21), 4.89-1.99
(m, 1H), 6.97-7.04 (m, 2H); *C NMR (100 MHz, CDCls) § 14.09, 38.29, 47.13, 54.76,
61.54, 66.90, 119.97, 125.05, 127.04, 127.70, 128.54, 129.37, 135.76, 141.29, 143.73,
155.51, 171.46.

(S)-(N-t-F-g LA 7t2 R d)Fd el d(4])

O

Ph OH

NHBoc

41
71 AR ES, (DHQD)AQNC20&E%) el o8] Zwije Wk o 2 RE] 7|8 HPLC 4] [vhel A 71 0D R 0J Z4,
AAFIPA,  99:1, 0.8mé/min, A220mnm, t(wloly, ol¥& ol AH2)=27.73min, t(Wo]A, & oxH
2)=33.26min]el 23 41% £2] T& Z 98% ee(ol€d ol ~HEZZA)E WA uFPEBZA F53GTH. 7] wbE
< WEE 1.09%S AFESIYlE, WS -40ToA 15AIEEF wHHAIFEY, wkE d 3] 59%o
=gttt 7] WS 5% HOAc(2m) 2 FHAI AL, 7] T2 0.2N HC1(2 X 1m) 2 A H 3k, Zgstala &5
A7, HO/THE (v/v: 1/4)9] E3HE Foll &al|A17]a, whA] A2oA wA| AT, &ujE 7hehstol Al AlA

S A E2(10me) Foll §3MAI7], IN Na,CO3(3m) & F&3}

80,2 AxA71aL, oAFA71aL, gl FFHAA WY e 2s MY ufderAM 55

ol
o
3
2
Ju

=g
=
#skaL, 5 Na

0o
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<432>

<433>

<434>

<435>

<436>

<437>

<438>

<439>

<440>

<441>

<442>

S=50d 10-0799789

Avk. 971Ae A4 AS plrt 4 vnto] = wj7hA] 0.5N HC1E AHF 318 3o o el oAl Hl o] E(3x4ml) & F
=sta, SgE FEES 75 NapS02 A 7|3, #1713, JAF3tlA sHAIA S WA AP E2A

[a)p=-42(c0.91, AcOH);
( 24 ,[alp=-4.0(c4.0, AcOH), S-olel = )'HNMR (400 MHz, CDCly, 2:1

REH ERE )8149 (s OH), 3.00-328 (m, 2H) 4,54 470 &, 1115, 4.58 (&, T -

Ty 141), T.70 \\,

1S

(=2

Hz, 1H), 7.12-7.40 (m, 5H), 7.70-8.70 (br, 1H); "H NMR (z}o]v] 285, 9% )8 1.30 (s,
9H), 2.84-3.00 (m, 1H), 4.34-4.50 (m, 1H), 6.30-6.42 (m, 1H); °C NMR (100 MHz,
CDCls, o)A ZE}=))§28.26, 37.79, 54.28, 80.29, 127.07, 128.58, 129.37, 135.82,
155.37, 176.46; *C NMR (=}o]v] 2ele] | o= )§28.03,39.06, 56.03, 81.52, 136.34,
156.24.

R)-"E-(N-t-F & LA 7= md) s d ey o] E(31)

O
PR (’lL\Cﬂwe

Boc

wZ

A7) APZES 7] HPLC B4 [tholAl 712w oD 2 0J 2, &2k IPA, 99:1, 0.8m¢/min, A220nm, t(wo]
?<1)=36 73min, t(7}o])=50.30min]ol &l 56% 2] F& L 67% ee(dE oAHIEZERZA)E WA 7 E T A

[alp=-27.7(c
1.11, CHCLy); 'H NMR (400 MHz, CDCl; 5.4:1. =eb] 232 )5 1.42 (s, 9H), 3.00-
3.18 (m, 2H), 3.72 (s, 3H), 4.59 (dd, ] = 14.0 and 6.1 Hz, 1H), 4.97 (d, T = 7.3 Hz, 1H), 7.12
(d, J="7.3 Hz, 2H), 7.20-7.36 (m, 3H); "I NMR (s}o]u] 2Ebe, A% )5 2.88-3.00 (m,
2H), 4.36-4.46 (m, 1H), 4.64-4.74 (m, 1H); *C NMR (100 MHz, CDCl3) § 28.22, 38.27,
52.10, 54.37,79.82, 126.94, 128,47, 129.22, 135.97, 155.02, 172.29.

g (N-t-FeeA7tErd)dddg o] E(5])
0
Ph OEt
NHBoc

"HNMR (400 MHz, CDCL; 5.6:1 2wl 82 )§1.23 (1, ] =6.7 Hz. 3H).
1.42 (s, 9H), 3.00-3.16 (m, 2H), 4.16 (q, T = 6.7 Hz, 2H), 4.56 (dd, T = 13.4 and 6.1 Hz,
1H),4.98 (d,1=7.3 Hz, 1H), 7.14 (d, ] = 7.3 Hz, 2H), 7.20-7.36 (1, 3H); 'HNMR ( =}o] 1]
=ebe, A% )§2.88-3.00 (m, 2H), 4.30-4.44 (m, 1H), 4.64-4.76 (m, 1H); “C NMR (100

MHz, CDCls) 6 14.08, 28.28, 38.39, 54.43, 61.29, 79.80, 126.94, 128.46, 129.34, 136.08,
155.07, 171.85.
(S)-(N-gg2 A7tz 1w d)Hd gdabd (4m)

0

Ph OH
NHAlloc
4m
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<443>

<444>

<445>

<446>

<447>

<448>

<449>

<450>

<451>

<452>

<453>

<454>

271 A ES ) (DHQD)AQN(10E%) e o8] Zwg Hrs o=z
AL IPA,  97:3, 1.0ml/min, A220nm, t(Ho]A],

o o=

S=50d 10-0799789

FE 71" HPLC A [cho]Al 712 AS & 0D 24,
od o] A8 2)=39.29min, t(m}lo]y, o€ o]~

2)=45.34nin]o] ©)8) 45% B2 F& D 91% ce(ol W o iElZ2A)Z WA DHEA F5AAT. A7) B
o HlErE 0.559 % AEEGT, WS 60T 15AHESE AMAI AT, W Agol 5190 =R

lalp=+29.5(c0.77, CHCL), ( %% ,[alp=+35.8(c1.0,
CHCL), S-olvelos )'HNMR (400 MHz, CDCL, 5:1  ZE £FE  )53.06-3.28
(m, 2H), 4.48-4.64 (m, 2H), 4.64-4.76 (m, 1H), 5.10-5.36 (mn, 3H), 5.83-5.96 (m, 1H), 7.18
(d, J=7.3 Hz, 2H), 7.22-7.40 (m, 3H), 7.60-7.80 (br, 1H); 'HNMR (r}o]1f ZEpw], =)
$2.92-3.06 (m, 1H), 4.40-4.48 (m, 1H), 5.74-5.83 (m, 1H); PC NMR (100 MHz, CDCL) §
37.70, 54.48, 66.00, 117.99, 127.26, 128.69, 129.30, 132.39, 135.43, 155.74, 176.39; *C

NMR (vlo]v] 2Eb, A4 )6 55.55, 66.40.
R)-HE-(N-gE A 7t2 R d)d d Ly vl o] E(3m)

O

S,

Ph OMe

NHAlloc
3m

A7 ARES 718 HPLC B4 [dold 7]Z= oD 2,
)=28.74min, t(™o]#])=36.38min]el &l 44% ¥
A=

&2k IPA, 98.6:1.4, 1.0mé/min, A220nm, t(w}o]
& 2 91% ece(el® AAHERZA)Z FA QAZA 5

[ulp ~ - 43.6 {c 0.97,
CHCL); ( 2@ ,[o]p=+43.3(c0.8, CHCly), S-olvel o e ) 'HNMR (400 MHz,
CDCL;) & 3.00-3.18 (m, 2H), 3.72 (s, 3H), 4.56 (d, T = 5.5 Hz, 2H), 4.65 (dd, J = 14.0 and
6.1 Hz, 1H), 5.14-5.34 (m, 3H), 5.80-5.96 (m, 1H), 7.12 (d, J = 7.3 Hz, 2H), 7.20-7.36 (m,

38H); *C NMR (100 MHz, CDCly) § 38.21, 52.26, 54.70, 65.76, 117.75, 127.11, 128.58,

129.21, 132.56, 135.69, 155.47, 171.98.
A (N-¢E A 72 Hd) s d dek v o] E(5m)

O

Ph OEt
NHAlloc

E NMR (400 MBz, CDCl5) 3 1.23 (t,J = 7.0 Hz, 3H), 3.00-3.18 (m, 2H), 4.17 (g, ]
= 7.0 Hz, 2H), 4.56 (d, 1 = 5.5 Hz, 2H), 4.63 (dd, J = 13.6 and 6.3 Hz, 1H), 5.16-5.34 (m,
3H), 7.14 (d, J = 7.8 Hz, 2H), 7.20-7.36 (1, 3H); °C NMR (100 MHz, CDCly) 814.05,
3829, 54.73, 6142, 65.72, 117.73, 127.06, 128.52, 129.29, 132.61, 13577, 155.46, 171.51.

(- EA 72 R d) S 3 d Sebd (4n)

0

Ph
OoH

NHAlloc
4n
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<455>

<456>

<457>

<458>

<459>

<460>

<461>

<462>

<463>

<464>

<465>

S=50dl 10-0799789

471 B4E5, (DHD)ANC10=%) el el Zwje nkgo=iE 7|2 HPLC &4 [vho]ld 7124 0] Zd, 3

AF:TPACTFA, 96:4:0.1, 1.0m¢/min, A254nm, t(w}e])=23.55min, t(®©]#])=27.96minlol &3} 41% & +&
9 96% eeR FA 2UBAM FEEFAT. 7] S WEE 0.60FH S AFE3I AL, vEES 60Tl A 36417
e WRIAIZE Y, 93 3ol 53%l =E3ltt.
[d]p = +22.7 (¢ 0.67, CHCLy); "H'NMR (400 MHz, CDCl;, 3:1  28he] £ )5 1.96-
2.10 (m, 1H), 2.16-2.30 (m, 1H), 2.64-2.80 (m, 2H), 4.38-4.48 (m, 1H), 4.59 (d, J = 5.5 Hz,
2H), 5.18-5.28 (m, 1H), 5.28-5.40 (m, 2H), 5.82-5.98 (m, 1H), 7.12-7.24 (m, 3H), 7.24-7.34
(m, 2H), 7.60-8.60 (br, 1H); "H NMR (#ho]u] Zebr], 4%)54.23-4.33 (m, 1H), 6.44-
6.54 (m, 1H); *C NMR (100 MHz, CDCl, 0] 4 2 E}=) § 31.51, 33.95, 53.44, 66.05,
118.03, 126.25, 128.39, 128.52, 132.42, 140.36, 155.95, 176.97; *C NMR ( vlo]1f e}
Q) §53.61, 66.54; IR (CHCls) v 3319, 3027, 2932, 1714, 1698, 1538, 1198, 1155,
1410, 1337 cm™.

HE (N-¢E A 72 B ) 5 2o d gk o] E(3n)

0

Pt
! OMe

NHAlloc
3n

471 BRES 71 HPLC ®A1[J.T.#le]A DNBPG(o]4) + #A2=(R,R)-W3-01, 34F:IPA, 98:2, 0.75me
/min, A220mm, t(#o]#])=39.80min, t(¥}o]11)=38.21minlell ]3] 54% #&] F& L 81% eeR T 9 A FA
FESAT.

[0]o=-317 (¢ 0.97, CHCL); 'INMR (400 MHz, CDCl;, 6.3:]  Ze}o 282 )5

1.92-2.04 (m, 1H), 2.12-2.24 (m, 1H), 2.62-2.74 (m, 2H), 3.72 (s, 3H), 4.36-4.46 (m, 1H),

4.59(d,J=5.5 Hz, 2H), 5.18-5.38 (m, 3H), 5.85-6.00 (m, 1H), 7.15-7.23 (m, 3H), 7.25-

7.32 (m, 2H); 'THNMR (#holv] 29, 2%)§4.24-434 (m, 1H), 5.10-5.18 (m, 1H); °C

NMR (100 MHz, CDCl3) § 31.48, 34.21, 52.36, 53.53, 65.83, 117.83, 126.18, 128.36,

128.46, 132.57, 140.53, 155.72, 172.79;IR(1) = w)y 3334, 3028, 2953, 1731, 1715, 1520,

1498, 1455, 1335 em™.

N (N-LH A 72 B ) 5 2o d debd] o] E(5n)

0

h
P OEt

NHAlloc

'HNMR (400 MEz, CDCls, 6.8:1 255l £32 )5 1.28 (t,J = 7.3 Hz, 3H),
1.92-2.04 (m, 1H), 2.12-2.24 (m, 1H), 2.60-2.75 (m, 2L), 4.18 (q, J = 7.3 Hz, 2H), 4.35-
445 (m, 1H), 4.59 (d, = 5.5 Hz, 2H), 5.18-5.26 (m, 1H), 5.26-5.40 (m, 2H), 5.85-5.98 (m,
1H), 7.13-7.24 (m, 3H), 7.24-7.32 (i, 2H); 'HNMR (v}o]v] £, 27)5§4.23-4.33
(m, 1H), 5.10-5.18 (m, 1H); *C NMR (100 MHz, CDCl5) 8 14.14, 31.47, 34.34, 53.63,

61.47, 65.79, 117.79, 126.15, 128.36, 128.46, 132.60, 140.67, 155.72, 17228 IRV ER) y
3340, 3025, 2980, 1731, 1715, 1522, 1498, 1455, 1374 cm”™.
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o
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OEt
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OB
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(0]
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S
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