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g e AA] et FAH Wg
o,  wHe olslg F7] 9Astel mEAF AAelE AAI. Tt e Al
A elalaly] Sstel AFHE AY B, Arlde] oJste] 1 wPe] yigo] FYHE 3

rr

[vh&4 1]

HO oS/~
o Y
HG  OH

¥

O
O

D-Ribose
H
s e
OH
‘OH I
FR o O
6 6 PS

™S

+
 a
W\
““OH
5 6
21

AAld 1t (8S,4S,5R)-4,5-(0-0|AZ 2 dit}o]| SA| )-H E-1-d-6-(2-EgvlgddZdoEd)-3-& (334
21) B (35,45,5R)-4,5-(0-oto]aZ 2D HAtto] SA)-PE-1-A-6-yn-3-& (F2] 22)9] A=((8S,4S,5R)-
4,5-(0-Isopropylidenedioxy)-hept-1-en-6-(2-trimethylsilanylethynyl)-3-ol g (3S,4S,5R)-4,5-(0-
Isopropylidenedioxy)-hept-1-en-6-yn-3-0l).

tolAXZEF o}l (26.4 mL, 361.35 mmol)S F<= THF(300 mL)o| ¢ & n-BuLi(EFdoA 70 mL, 2.5 M,
757.25 mmol)& - 78 TolA H7}gk ¥ 308 B¢k muHksISIth. oAl Az LDAE o] TMSCHN, (4kellA

53.2 mL, 2 M, 106.33 mmol)E - 78 TColA Z7}g 3 147 Tk wwkgth. o] & ﬂf& 20 (13.2 g,
70.88 mmol)S 4= THF (55 mL)oll =591 8MS - 78 TolA X713k & 7

3
Bob B swaT. wEel EAE % MICI 84S Wweolel AR F o opAHlelEE $353 o] §7152
AFEE ARG F 5 gS0,E dol ARAZAT o] 89S ABd F FUFHo] e s AYAA 4

A (EtOAc: 3AI=3:1) o7 R ste] 33+2] 21 (2.88 g, 16%) 2 3}3+2] 22 (8.40 g, 65%)S 299 Iz A

s48t4 210 [al ) -3.81° (¢ 28.8, CHCly): H NMR (400 MHz, CDCl5) & 0.00 (s, 9H), 1.32 (s, 3H), 1.54
(s, 3H), 2.30 (d, J
Hz, 1H), 5.09 (dt, J; =10.8, J. = 1.6 Hz, 1H), 5.23 (dt, J;= 17.2, J, = 1.6 Hz, 1H), 5.86 (ddd, J; =

4.8, 1), 3.75 (dd, J; = 8.4, J, = 6.0, 1H), 4.18-4.23 (m, 1H), 4.68 (d, J = 6.0

17.2, J, = 10.8, J; = 5.2 Hz, 1H); C (100 MHz, CDCl;) &6-0.15, 25.92, 27.67, 68.23, 72.07, 80.64,
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94.67, 101.08, 110.90, 116.67, 137.08; HRMS (ESI) Cy3Hs50,Si: 255.1332, (M+H)+I 255.1405.

24.2

speba 220 [al *p -0.45° (¢ 2.2, CHCly); ' NMR (400 MHz, CDCl;) & 1.35 (s, 3H), 1.54 (s, 3H), 2.14
(d, J=4.8Hz, 1H), 2.65 (d, J=2.4 Hz, 1H), 3.98 (dd, J, = 5.6, Jo = 8.4 Hz, 1H), 4.42-4.45 (m, 1H),
4.91 (dd, J; = 6.0, J, = 2.4 Hz, 1H), 5.30 (dt, J, = 10.8, J, = 1.2 Hz, 1H), 5.44 (dt, J, =17.6, J, =

1.2 Hz, 1H), 6.08 (ddd, J, = 17.2, J, = 10.4, J; = 5.2 Hz, 1H); 13C (100 MHz, CDCl3) & 26.10, 27.67,

68.23, 72.12, 76.62, 80.19, 80.42, 111.21, 116.82, 137.43; HRMS (ESI) CjoHuOsNa: 205.0945, (M+Na) -

205.0826.

AAle] 20 (8S,4S,5R)-4,5-(0-olAZ ZFEdt}o| S A )-HE-1

-d-6-(2-E A dEd)-3- (354
21)E ¥ (3S,4S,5R)-4,5-(0-olol Az =g g dit}o] S A )-HE-1-<1

-6-yn-3-& (31844 22)9 #HF.

(35,4S,5R)-4,5-(0-o) A X =g g ditho] & A ) - E-1-<l-6-(2-EF WA et do ] d)-3-& (332 21)S THF
(70 mL)ol =9 & HE#HH -n-dR2y ZFogto|= (THFAA 1M €9, 4 mL, 15.56 mmol)ZS 0 CelA #7}

StaL Ao A 2A17F FF wwkelgith. BhgAS AdF Rt 2 A A} Ag]7hA A#(EtOAc: FA=2:1) 07
Bgsle] (3S,4S,5R)-4,5-(0-cFo) AZ 2 F g dit}o] A )-F E-1-A-6-yn-3-& (3}8H4] 22) (0.94 g, 71%)S F

Aozl dEjE A9l

AAe) 3: (1S,4R,55)-3-90 €l'd-4,5-(0-}o]| A= 2 H ] glt}o]| & A )-4-Ao| E2HE-2(3)-A-1-& (332 12)9
A Z((1S, 4R, 5S)-3-Ethenyl-4,5-(0-isopropylidenedioxy)-4-cyclopent-2(3)-en-1-o0l).

(3S,4S,5R)-4,5-(0-ofol AZ 2 A gl dit}o] & A - E-1-d-6-yn-3-2 (3}8+2] 22)(3 g, 16.46 mmol)S T

CH.CL, (400 mL)oll =91 ¥ 28]~ Zuf (813 mg, 0.987 mmol)E 7F3tich. A7) NS oegdl 712 EA 8}
24A7F ERt Aol A wEsiGith. A7) WS Algto]ES Z4al o HAY] & o g Ao Hate] 4 AL
2 A7 AY(BtOAc: A=2:1) o2 Fe]dlo] (15 4R,58)-3-°l Bl d-4,5-(0-o}o] A = Z I g gt}o] 2 4] )-4-A}
Ol FZHE-2(3)-<-1-& (33t 12)(1.8 g, 60%) S A Fe= ATk

[al™") 22.0° (c 1.8, CHLCL): H NMR (400 Miz, CDCly) & 1.40 (s, 3H), 1.41 (s, 3H), 2.73 (d, J = 9.6
Hz, 1), 4.54-4.61 (m, 1H), 4.75 (pseudo t, J = 5.6 Hz, 1H), 5.14 (d, J = 5.6 Hz, 1), 5.29 (d, J =
10.8 Hz, 1), 5.56-5.61 (m, 1), 5.72-5.76 (m, 1), 6.41 (dd, J, = 17.6, J, = 10.8 Hz, 1M): C (100
MHz, CDCl,) & 26.77, 27.67, 73.37, 77.66, 82.80, 112.77, 119.17, 130.77, 133.52, 142.89; HRMS (ESI)

CoolluO:Na: 205.0945, (M#Na)': 205.0826.
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12 13
HO PivO
V@ ‘OTBDPS v@ OTBDPS —————~
14 15
PivO. PivO. PIVO\/\@
\/\O"’OH - . “oH /
58 o8 e
16 17(a) 17(b)
F F
PivO PivO
N S o)
17(a) —— HO “OH —
6. 0 " 6 _0
P I8

AA e 4: (2R,3S,49)-4-(EE-REro]dddd & A])-1-9 el d-2,3-(0-olo| AZ 2 H ] ¥It}o] S A])-1-Alo| F =2
el (384 13)¢] A Z((2R,3S,4S)-4-(tert-Butyldiphenylsilyloxy)-1-ethenyl-2,3-(0-
isopropylidenedioxy)-1-cyclopentene).

(1S,4R,55)-3-cl ¥l 'd-4,5-(0-cFo] & 2 A 2] ko] S 4] )-4-Ato] FRAE-2(3)-<l-1-2(&3H4]  12)(1.0 g, 5
mmol)S = DMF (15 mL)el =<1 & o]u|th&(0.746 g, 10.98 mmol)d 3} t-F-Erieolzmd e (1.40 nL,
6.03 mmol)< -10 CollA 7}3+ & 1 2

7

& F AHEz a9, o 47158 48 37) gole o3t
@ F ARNERA Qe WAE A7 AA(E0A =91 ) 02 Belehe] (R, 38,49)-4-(E| =~ riol s
2 A)-1-o0 B 92, 3-(0-otol T2 A Wrko] SA))-1-Atel FRARHNA 13) (2.0 g, 00 & F42Y

[a] 'OD 4547 (¢ 2.0, CHClo); I NMR (400 MHz, CDCl3) & 1.09 (s, 9H), 1.40 (s, 3H), 1.47 (s, 3H), 4.42

(pseudo t, J = 5.6 Hz, 1H), 4.57-4.59 (m, 1H), 4.96 (d, J = 6.0 Hz, 1H), 5.23-5.26 (m, 1H), 5.54-5.55
(m, 1H), 5.58-5.60 (m, 1H), 6.38 (dd, J; = 17.6, L = 11.8 Hz, 1H), 7.36-7.46 (m, 6H), 7.73-7.75 (m,

oH), 7.79-7.81 (m, 2H); C NMR (100 MHz, CDCly) d 19.55, 27.05, 27.22, 75.17, 78.64, 82.54, 112.38,
118.55, 127.81, 127.72, 129.84, 129.88. 131.09, 133.55, 134.13, 135.95. 136.21, 142.56; HRMS (ESI)
Collsn0sSiK: 471.2128, (M4K) ' : 471.1759.
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AAld) 5: [(2R,38,49)-4-(HE-FEr}o|d|d A H & A )-2,3-(0-o}o| AZ 2 H g ditho] SA] ) -1-Alo| S22 d | &
2 (384 14) 9] AZ([(2R,3S,4S)-4-(tert-Butyldiphenylsilyloxy)-2,3-(0-isopropylidenedioxy)-1-
cyclopent enelethanol).

(2R,3S,49)-4- (B E-REt}o|fd A H LA )-1-o B d-2,3-(0-olo]| AZ Z Z g dit}o] & A )-1-Alo]| F=HAd (33

21 13)(5 g, 12.37 mmol)S THF (20 mL)ol] =<1 % 9-BBN (THF oA 38 mL, 0.5 M, 18.56 mmol)S

Shal 7] S A2 4 AZF FoF wkEksith. E(50 mL) 3 NaBOs - 4H,0 (2.47 g, 24.7 mm

7het § Ao 15A1ZF wHkeE & Aslgitt. A NS olE oAHO|ER FZ

A & F NgS0,E 2o ARAHY. 7] £9& A7 & gdS R/l
wElstel  [(2R,38,45)-4-(HE-FHTol sl d A §A)-2,3-(0-oto| z 2 g e]dito] &

AD-1-Ate|Z 2o ehL (3}8H2] 14)(4.2, 78 %)< T U] FPYRE A

=
(T
=
olo
12
9

[a]1”?) 431.61° (c 11.8, CHCl.); H NVR (400 MHz, CD,OD) & 1.06 (s, 9H), 1.34 (s, 3H), 1.45 (s, 3H),
2.32-2.38 (m, 2H), 3.64-3.68 (m, 2H), 4.40 (t, J = 5.6 Hz, 1), 4.70 (d, J = 5.6 Hz, 1H), 5.44 (s,
M), 7.36-7.46 (n, 6H), 7.71-7.74 (m, 2H), 7.77-7.80 (m, 2H):; C (100 MHz, CD:OD) & 20.16, 27.18,
97.43, 28.11, 32.49, 61.10, 76.58, 80.13, 85.74, 112.97, 128.65, 128.74, 130.89, 130.93, 131.60,
135.20, 135.39, 136.90, 137.12, 143.66; HRMS (ESD) Collp0:SiK: 471.2128, (M+K)': 471.1759.

AAd 6: 2,2-tjeldE-==25] 244t 2-[(2R,3S,49)-4-(H E-FEr}o|dd A d $4])-2,3-(0-0lo| A== T g
ditho] LA )-Alo]| F2HE-1(5)-od]dE dAHZE (8824 15)9 A= (2,2-Dimethyl-propionic acid 2-
[(2R,3S,4S)-4-(tert-butyldiphenylsilanyloxy)-2,3-(0-isopropylidenedioxy)-cyclopent-1(5)-enyl]-ethyl
ester).

[(2R,3S,45)-4-(H E-FE o] d A& A])-2,3-(0-0olo] A X 2 F gl dit}o] &A] ) -1-Ale]| S 2 |l | &-& (4 0
gm, 9.13 mmol)S CHxCly (50 mL)oll <1 5 DMAP (0.12 gm, 0.91 mmol)3} N, A-t}o]ofo]lAZ2HoE o

mL, 27.39 mmol)& 0CNA AA7]Fstel| 71skal 10 &< wwslgitt. A7) &9 A3t Egudolgd (1.7
mL, 13.69 mmol)E 3] 7hsbar A-2eA 10 AlZFst wnkslgivt, whgoe] NH,Cl & <& 7}abal CHClLE

o] Ao ALE Ag7tA A-(EtOAc: FAk=3:1) o2 1 sle] 2, 2-tlojmed-Z =23 oY 2-[(2R,3S,4S5)-4-
(HE-FdgolddAdetd$2])-2, 3- (&O}out‘ 2 g dtto] L) -Alo] FRAE-1(5)-od]dE o~y (33

(a1, =5.21° (¢ 71.0, CHCLy): H NMR (400 MHz, CDCls) & 1.09 (s, 9H), 1.15 (s. 9H), 1.38 (s, 3H),

1.48 (s, 3H), 2.39-2.57 (m, 2H), 4.12-4.18 (m, 1H), 4.23-4.29 (m, 1H), 4.40 (t, J = 5.6 Hz, 1H), 4.51-
4.54 (m, 1H), 4.68 (d, J =5.6 Hz, 1H), 5.44 (s, 1H), 7.36-7.46 (m, 6H), 7.71-7.75 (m, 2H), 7.78-7.82

(m, 2H); C (100 MHz, CDCly) & 19.48, 26.99, 27.33, 27.82, 27.88, 38.84, 62.12, 75.26, 78.84, 84.70,
112.09, 127.66. 127.77. 129.80, 131.12. 134.16, 134.40, 135.86, 136.15, 141.42, 178.54; HRMS (ESI)
CoHp0s Na: 545.2802, (M4Na)': 545.2703.
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AAd 70 2,2-tholHlEd-Z 2324 2-[(35,4S,5R)-4,5-(0-°| AZ 2 H g dit}o]| S A] )-Alo| EZHE-3-2]- &
dzH 23 16)e] AFE (2,2-Dimethyl-propionic acid 2-[(3S,4S,5R)-4,5-(0-isopropylidenedioxy)-
cyclopent—3-ol]-ethyl ester)

2,2-Tthol W El-Z 2 3] ¢ YA} 2-[(2R, 3S,49)-4-(E] E-F-Elt}o] ¥ 14*@}4%) 2,3-(0-oFo] X Z g g vitto] &
A)-AtelF2AE-1(5)-old ] g o ~H=Z (334 15)(4.2 g, 8.04 mmol)E THF (120 mL)e] =<l
Eﬂﬂgﬂrﬁuﬁ(TWﬂﬁllom,1M3“,H0mm13%)TﬂHXU%HINQﬂHZAR}l}ﬂ
Ao, WS AS ISR Ao IAE AT AH(EtOAc: AAk=3:2) 02 §2|5ld] 2,2-to|e-T 23]
Ab2-[(3S,4S,5R)-4,5-(0-ol A~ Z 2 g ditto] S A )-Ato] FRAE-3-&]-o|d  o2HZ (332 16)(2.2
96%) 5 FAAA ] FER AJr}:

19.6

[a1”") +2.32° (¢ 11.6, CHCl.); H NMR (400 MHz, CDCl,) 8 1.17 (s, 9H), 1.39 (s, 3H), 1.41 (s, 3H),
2.43-2.56 (m, 2H), 2.65 (d, J = 9.2 Hz, 1H), 4.15-4.20 (m, 1H), 4.24-4.32 (m, 1H), 4.55 (m, 1H), 4.73
(pseudo t, J = 5.6 Hz, 1H), 4.88 (d, J = 5.6 Hz, 1), 5.55 (s, 1H); C (100 Miz, CDCly) d 26.93,
97.38, 27.74, 27.87, 38.93, 62.06, 73.61, 77.84, 84.84, 112.63, 131.36, 142.12, 178.61; HRMS (ESI)
Cuisllzi05 Na: 307.1621, (M#Na)': 307.1514.

AAld 8: 2,2-tho|vEd-Z =5 A 2-[(1R,2R,3R,4R,5S) 4,5-(0-ololAZ =g wlt}o]LA])-1(2) A Q-A}
O ZERHME-3-Z]-dE d=El2 (FF4 17 (a)) E 2,2-to|vd-Z=23 L 4 2-[(1S,2S,3R,4R,58)-4,5-
(0-otol A== d}o| S A )-1(2) A HQ-ALo| EZHE-3-&]-dE 22 (384 17 (b)Y A= (2,2-
Dimethyl-propionic acid 2-[(IR,2R,3R,4R,5S) 4,5-(0-isopropylidenedioxy)-1(2)oxirane—cyclopent-3-ol]-
ethyl ester 2  2,2-Dimethyl-propionic acid 2-[(1S,2S,3R,4R,5S)-4,5-(0-isopropylidenedioxy)-
1(2)oxirane-cyclopent—-3-ol]-ethyl ester).

2,2-tolmE-Z 2324k 2-[(35,45,5R)-4,5- (-0l 2 Z 2 2 QIt}o]| S A )-AL 0| FZHE-3-&]-o|d o~ E
(3}sk2 16)(2.2 g, 7.74 mmol)E F4= CHCl, (50 mL)oll =<1 &Ml m—CPBA (3 g, 15.48 mmol)E F<= CHCl,
(50 mL)oll 9l fAMS —40 Tl 713 & Ao 2 FoF wwtsldeh. wh-go] FAHE 3 Nall(0; 489S
kgl 7hatk & o
ol AzxAFT. o] §95 At F AFFRY 92 IAE A A" (EtOAc: H4k=3:1 =] 2:1) &
2 2y3le] 2 2-tholWgd-Z 23] 24k 2-[ (IR, 2R, 3R,4R,5S) 4,5-(0-o}o] Az 2 ult}e] L A]) 1(2)£A1€ﬂ°1—4
O ZFRHAE-3-&]-dd g2 (334 17(a) (1.65, 71%)E TAZ 83 2, 2-thojHgd-Z 2L Ak 2-
[(1S,2S,3R,4R,58)-4,5-(0-ofo] AX 2 eit}o] S A] )-1(2) S A H Q1-Alo]| F 2 A E-3-2]-o & o =HZ (382
17(b) (0.2 g, 8.6%) & FT2¥9 FH=E LU},

o

oMEIO| ER FEStaL o] F7]5S NalSO; #8943} LuE= AHE & 55 MeSo,E

—‘_l

18.7

84 17 (a): [al ) +2.88° (c 9.0, CHCL): H NMR (400 MHz, CDCly) & 1.18 (s, 9H), 1.30 (s, 3H),
1.55 (s, 3H), 2.03-2.17 (m, 2H), 2.78 (bs, 1H), 3.47 (dd, J, = 1.6, J, = 1.2 Hz, 1H), 4.05 (ddd, J, =
12.0, J, = 6.4, J; = 5.6 Hz, 1), 4.15 (d, J = 4.8 Hz, 1H), 4.32 (ddd, J, = 13.2, J, = 7.6, J; = 5.6 Hz,
), 4.52 (dt, Jy = 6.4, J, = 1.2 Hz, 1), 4.62 (d, J = 6.8 Hz, 1D); C (100 Miz, CDCly) & 26.12,
26.56, 27.35, 29.68, 38.86, 60.36, 64.78, 64.78, 67.0, 70.11, 77.55, 80.50, 114.63, 178.63; HRMS (ESI)
Cuolls0s: 301.157, (WD': 301.1643.
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9.8

B84 17 (b): [al ) -7.13° (¢ 92.0, CH,Cly): H NMR (400 MHz, CDCls) & 1.20 (s, 9H), 1.37 (s, 3H),
1.51 (s, 3H), 2.03 (dt, J,= 15.2, J, = 6.4 Hz, 1H), 2.35 (dt, J, = 15.2, J, = 6.4 Hz, 1H), 2.84 (bs,
). 3.49 (s, 1H), 4.07 (d, J = 6.0 Hz, 1H), 4.21 (t. J = 12.4 Hz, 2H), 4.50 (td, J, = 6.0, J, = 0.8

Hz, 1H), 4.62 (dd, , J; = 5.6, J; = 1.2 Hz, 1H).; 13C (100 MHz, CDCl3) & 24.66, 26.31, 27.24, 27.53,

60.37, 65.83, 66.41, 68.60, 80.11, 81.12, 113.21, 178.41; HRMS (ESI) CisHss0s: 301.1571, (M+H)+I
301.1643.

AAd 9: 2,2-tholdE-Z 2324 2-[(1IR,2S,3R,4R,55)-2-ZF 2 24 5-(0-0|AZZH g dit}o]| &A])-Alo]| &
2HE-1, 3-to]&l-dE dzeHE (3342 18(a))9 AZE (2,2-Dimethyl-propionic acid 2-
[(1R,2S,3R,4R,5S)-2-fluoro—4,5-(0-isopropylidenedioxy)-cyclopent-1,3-diol]-ethyl ester).

2,2-vfelmd-2 292 Ak 2-[(IR,2R, 3R, 4R,5S) 4,5-(0-ofe]a 22| dltto] 5A])-1(2) SAIZ Ql-Afo] S 24 E-
3-&l-olg ol=eH= (3434 17(a))(1.1 g, 3.66 mmol)E 5 DNF (5 mL)oll <1 &l KHF, (1.0 g, 6.40

3
mmol) ¢} HE& n-FEYRH tho MO]CEH EgEFogtolE (2.0 g, 6.6 mmol)E 7Fek & REEHAE HE &
Z FHAA 130 T2 3YU B 71delgict. wgo] T4"E §F & WS 713t & g oAl ER &
St o] f71ES AuER AFS $ 4 MgS0,E W] AXA AT, o] §AE ot & TR d
s AggkAa Ay (BtOAc: #xk= 2:1 uix] 2:Deg st 2 2-tolMd-Z2u2A4 2-
[(IR,2S,3R,4R,5S)-2-&F 224, 5-(0-¢| 2 2L HIt}o] KA )-Ato| 22 FNE-1,3-t}o] &]-ollEd AxE=2 (3%

2] 18(a))(0.9 g, 77%) S A3 2 U9 HeE LA},

[al™) -21.36" (¢ 24.1, CH,CLy); H MMR (400 MHz, CDCly) & 1.18 (s, 9H), 1.37 (s. 3H), 1.54 (s, 3H),

1.57-1.64 (m, 1H), 2.11-2.19 (m, 1H), 3.0 (bs, 1H), 3.46 (s, 1H), 4.04 (td, J; = 14.4, J, = 5.6 Hz,
1), 4.20-4.26 (m, 1H), 4.30-4.37 (m, 1H), 4.48 (dd, J, = 6.4, J~, = 2.4 Hz, 1H), 4.64 (dt, J, = 6.4, |

= 2.0 Hz, 1H), 4.65 (dd, J, = 51.2, J, = 5.6 Hz, 1H); C (100 Miz, CDCls): & 24.52, 26.01, 27.32,

31.79, 38.83, 60.14, 71.0 (d, Jer = 24.4 Hz), 75.61(d, Jer = 19.9 Hz), 76.60 (d, Jer = 6.1 Hz), 81.02,
102.0 (d, Jer = 188.4 Hz), 113.52, 178.69; “F (376 MHz, CDCls) 6-208.70; HRMS (ESI) CisHusFOeNa:

343.1639, (M+Na) : 343.1639.

AAd 10: 2,2-Tho|w|E-Z 23] &4k 2-[(1S,2R, 3R, 4R, 55)-2-ZF 2 24, 5-(0-0| A Z 2 D 2| dlt}o] & A| )-Alo]
23 E-1,3-tho]2]-49d d2HZ (384 18(h)Y A= (2,2-Dimethyl-propionic acid 2-[(1S,2R,3R,4R,5S)-
2-fluoro—4,5-(0-isopropylidenedioxy)—cyclopent-1,3-diol]-ethyl ester).

2,2-tpolmlE-Z 23] Ak 2-[(1S,25,3R,4R,55)-4,5-(0-olo] AZ 2 g ditto] & A])-1(2) S A gl ¢Ql-Alo]| 2 A E-

3-&]-9 e o A~d"H 2 (334 17(a) (0.647 g, 2.15 mmol) S F<= DMF(5 mL)ol| =<l &Mo] KHF, (0.6 g, 3.23
mmol) ¢} HEZHFEAEF volslol=z2Ad EgjEFogol= (1.29 g, 4.31 mmol)E 713t & WHSAS F2] &
Z FHAIA 150 T2 4 B 71delgict. whgo] T24"E & 5 W3 713t & g oAl ER &
St o] f71%S AvER AFS $ 4 MgS0,E W] AXAHT. o] £ ot & TR 42
S Ag7bA Ay (EtOAc: FA=3:1) 02 Flsle] 2, 2- EM WE-Z 2522k 2-[(1S,2R,3R,4R,55)-2-ZF %
2-4 5-(0-olAZ2F g dtto] & A )-Alo] FRAE-], 3-t}o] &]-dE o2HEZ (0.33 g, 48%)S A3 oA
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19.5

[a]l "p +6.94° (¢ 5.9, CHCly); HONR (400 MHz, CDCls) 6 1.20 (s, 9H), 1.31 (s, 3H), 1.44 (s, 3H),

2.18-2.22 (m, 2H), 2.79 (bd, J = 11.2 Hz, 1H), 2.95 (bs, 1H), 4.27-4.31 (m, 1.5H % half part of
proton connected to F) 4.34-4.40 (m, 3H), 4.48-4.49 (m, 0.5 proton), 4.70 (td, J; = 6.0, J, = 0.8 Hz,

1H); 13C (100 MHz, CDCl;) & 24.48, 25.98, 27.34, 30.19, 38.94, 61.83, 72.05 (d, Joy = 16.1 Hz), 78.72
(d, Jor = 19.9 Hz), 78.89 (d, Jor = 19.8 Hz), 85.30, 96.88 (d, Jor = 188.9 Hz), 112.34, 179.19; “F

(376 MHz, CDCl3) & -210.81; HRMS (ESI) CisHysFOgNa: 343.1639, (M+Na)+1 343.1522.

AAd 11: 2,2-tho|Hd-Z 29|24k 2-[(1R,2S5,3R,4R,55)-2-ZF 2 E-4,5-(0-0| A Z 2D g ¥lt}o] A] )-Alo] &
ZHAE-1, 3-tho|&]-dEd d=HZE (32 18(a))EFH 2,2-tho|vd-Z 23|24k 2-[(4R,58)-2-FF L2~
4,5-(0-olol A= 2 dit}o] SA)-3-54 ALO|ERHE-1(2)-d -8 d=HZ2 (3324 19)9 Ax (2,2-
Dimethyl-propionic acid 2-[(4R,58)-2-fluoro-4,5-(0~isopropylidenedioxy)-3-oxo cyclopent-1(2)-en]-ethyl
ester)

2,2-tho|WE-Z 29 &4 2-[(1R,2S,3R,4R,55)-2-ZF ¢ 24 5-(0-o]AZ 2 A dit}o] & A))-Alo| F2HE-1, 3-
tho] & ]-o 8 o ~H =2 (34824 18(a)(535 mg, 1.671 mmol)E H DMSO (4 mlL)<} ¥lAl (8 mL)o] 59 &l
EDCI (1.0 g, 5.015 mmol)E AA7]F3stel] A7Isksith. o] &do] vEd (0.2 mL, 2.50 mmol)3} TFA (0.19

mL, 1.67 mmol)E 7}3F & A2 1U Fob wnksit), wkgo] F2E T & wkgdd] 713k & o oA
HolERZ F&31a 47| F715S 2952 AT & F¢ MeS0,E Yol AFXAAY. 7] €48 o348 & 7
OZF3le] de HWAE AFtA AY(EtOAc: AF=3:1)0.2 B 3lo] 2 2-tho|Wd-Z2u A 2-[(4R,58)-
2-EF 224 5-(0-olo] A2z 2 dit}o] KA )-3-F 4 Alo] FZIHE-1(2)-<l]-oll & oﬂ*Eﬂ (3434 19)(300
mg, 60%)S A Z AArt

K . 1
[a] p -13.57° (¢ 5.6, CHxCl2); H NMR (400 MHz, CDCly) & 1.17 (s, 9H), 1.40 (s, 6H), 2.76-2.91 (m,

2H), 4.25-4.31 (m, 1H), 4.42-4.48 (m, 1H), 4.52 (dd, J, = 5.6, J; = 2.8 Hz, 1H), 5.17 (pseudo t, J =
5.6 Hz, 1H); lSC (100 MHz, CDCls) & 26.27, 27.29, 27.78, 38.93, 60.37, 75.0 (d, Jer= 6.6 Hz), 75.38
(d, Jor = 7.3 Hz), 115.78, 146.38, 155.0 (d, Jor = 287.8 Hz), 178.52, 191.83, 192.0; “F (376 MHz,

CDCl3) & -140.40; HRMS (ESI) calculated for CyslxFOsNa: 323.137, Found (M+Na)+1 323.1262.

AAd 12: 2,2-Tho|wd-Z 23] &4k 2-[(1S,2R, 3R, 4R, 55)-2-ZF 2 E-4,5-(0-0| A X 2 | ¥lt}o] & A] )-Alo] &
EHE-1,3-to|2]-dE dxHZ (334 18(b)2FE 2,2-Toldd-Z 23|24k 2-[(4R,55)2-SF22-4,5-
(O-otol Az 2 ditjo] A )-3-S4  AP|ERHE-1(2)-d]-dd dzHZ (4 19)9 A= (2,2-
Dimethyl-propionic acid 2-[(4R,58)-2-fluoro-4,5-(0~isopropylidenedioxy)-3-oxo cyclopent-1(2)-en]-ethyl
ester)

2,2-thol Mg -2 2 3] 2AF 2-[(1S,2R,3R,4R,55)-2-FF L. 24,5~ (-0l 2 Z 2 H  dit}o] S A )-Alo| FZHE-~
1,3-t}o] &]-o1d o 2" E (334 18(b)(330 mg, 1.03 mmol)S T4 DMSO (6 mL)e} WlAI(8 mL)el] <1 &N
o] EDCI (1.0 g, 5.015 mmol)E A A7]F3}ol ﬂﬂo}@@ A7) gl e (0.25 mL, 3.09 mmol)3} TFA

(0.15 mL, 1.54 mmol)E 7}3F & A2 19 Fot wutslgit). Hhgo] FAH & £S5 wgdd 7}3 & o
Sl HO|ER FE3IAL o] fU]5S AFER AT 3? T NgS0. & ¥ol AE:AIAT. 7] 898 AqFs &
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=, 1(EtOAc: @Ak=2:1) 0.2 Egslo] 2, 2-tjo|He-Z 2322k 2-[(4R,59)-
2-4,5-(0-0}0] A %FAHTZP 1S5 AD-3-54 ALo]ERHE-1(2)-d )-8 odx=H=Z (32 19)(0.13

AAd 13: 2,2-TolHEd-Z2H 24 2-[(8S,4R,58)-EF 2 2-4,5-(0-0l A2 Z2H | HIt}o]| & A )-3-& Alo|E=+
E-1(2)-d]-948 dzeHZ= (384 3)9 AZE (2,2-Dimethyl-propionic acid 2-[(3S,4R,5S)-2-f luoro-4,5-(0-
isopropylidenedioxy)-3-ol cyclopent-1(2)-en]-ethyl ester)

2, 2-tholWE-Z 2 9] &2} 2-[(4R,5S)-2-ZF ¢ 24 5-((0-oto]| X2 I HITt}o] LA )-3-2 4 Ao EFRHE-1(2)-
dl-og o2"2 (332 19)(300 mg, 1 mmol)ZE MeOH (50 mL)o] ¥¢1 &M CeCl; .7H,0 (447 mg, 1.2

mmol) S 7}3F & 5F Fob wwWkalit). o] &Moo NaBH, (30 mg, 0.75 mmol)E 0 CollA 713+ & 1A17F &<k o

it=2: oz Zeste] 2,2-tholwlEd-Z 24t 2-[(3S,4R,58)-EF 224, 5-(0-c| 2z 2d T Htho] S A])-
3-& APl FRAE-1(2)-<l]-old =82 (heh4 3)(267 g, 91%)E FHA] FEZ AU

(a1, 42.60° (¢ 9.2, CHCLy): H MMR (400 MHz, CDCly) & 1.17 (s, 9H). 1.39 (s, 3H), 1.44 (s, 3H),

9.41-2.59 (m, 2H), 2.77 (d, J = 9.2 Hz, 1H), 4.09-4.17 (m, 1H), 4.26-4.32 (m, 1H), 4.40-4.45 (m, 1H),
4.69 (dt, J, = 6.0, J, = 3.6 Hz, 1H), 4.91 (pseudo t, J = 6.4 Hz, 1H); C (100 MHz, CDCls) & 23.65,

26.61, 27.34, 27.81, 61.46, 69.0 (d, Jer = 20.5 Hz), 74.04(d, Jer = 8.0 Hz), 80.0 (d, Jor= 9.5 Hz),

112.64, 114.63 (d, Jer = 6.6 Hz), 158.0 (d, Jer = 284.9 Hz), 178.59; “F (376 MHz, CDCl;) & -132.69;

HRMS (ESI) CisHysFO:Na: 325.1528, (M+Na)': 325.1528.

[75-4] 3]
X X
F N fDI\ (NfN
i F
PIVO%. NTNR, ) N N/*
4 PivO R,
\_/ OH —_—
6 o Z -
> Y
3 DA
X Ry
N N N ~
N N
F¢ FCIl L
mVO\V/\X<J\7P N‘l\Rz HO\“/\Xii:7p N“R
HO OH HG  OH
6 1

AAd 14: 2,2-tholud-Z 292 AF 2-[(2R,3S,49)-4-(6—E22-FH-9-U)-5-ZF 2. 2-2,3-T}o] 30| == A
AL ERHE-1(5)-A]-E dxHE2 (34 694 X& Cl, R+x HA 3FE)Y A= (2,2-Dimethyl-
propionic acid 2-[(2R,3S,4S)-4-(6-chloro-purine-9-yl)-5-fluoro-2,3-dihydroxy cyclopent-1(5)-en]-ethyl

ester)

i

_28_



[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

ZIHSd 10-2013-0127883

2,2-tpolE-Z 2 b 2-[(3S,4R,59)-FF 24, 5-(0-ol A2 LY t}o] HA)-3-& Alo|FRIAE-1(2)-
dl-og oz="Z (382 3)(230 mg, 0.76 mmol)2} PPhs (0.5 g, 1.90 mmol)o} 6-FZ=ZF (294 mg, 1.90

mmol)& 4= THF (30 mL)ol] 3¢ &olo] F4= THF (10 mL)oll =<1 DIAD (0.4 ml, 1.90 mmol)& ML QT A
A7FeE F 15 Tob wwkeiglnh. whgele AAEHT ¥ WAE *aal 7H Ad (EtOAc BRI A DR
o

2, 2-thol W El-Z 2 9] & Ak-2-[ (2R, 3S,48)-4-(6-F 2 2-F2-9-U)-5-ZF ¢ 2-2 3-(0-0] AT ZF | dit}o]
1(5)-ql]-od o282 (3}82] 504 X&= Cl, R.= H 3}3HE)(DIAD HAAHEY E3HE 300 mg)S &

3 Ao FElR AJT.

8814 5oA X:= Cl, R HOl 3H5HE: 'H MR (400 MHz, CDCl, DIAD BA4E3} E3E) § 1.14 (s, 9H),
1.37 (s, 31), 1.51 (s, 3H), 2.55-2.73 (m, 2H), 4.23-4.29 (m, 1), 4.35-4.41 (m, 1), 4.80 (pseudo t, J
= 5.6 llz, 1h), 5.45 (dt, Ji= 6.4, J, = 2.0 Hz, 1), 5.56 (s, 1), 8.09 (s, 1H), 8.75 (s, 1); 'F (376
MHz, CDCI,) §-135.18.

2,2-tpol & - 2 u] 24F-2-[ (2R, 35,45)-4-(6-F 2 2-FH-9-U)-5-ZF 2 2-2,3-(0-0o]| 2 2 F ] dit}o] 2 A] )-
1(5)-dl]-od el=e2 (3}3H4 5ellA X&= Cl, Ree HRl sHgtE) S THF ( 0 mL)ell =<1 &l 2 N HCl (5 m
LE 0 TolA 713 5 45 ColA 19 F<t 7ttt vhs 4 $ 298 1 N NaOHZ T33la o dolAl g
OJEZ FE3IGIE. o] %71%‘—% AFEE AHZ T 5§ Ae

2

T MgSO. & Yol HZAATH o] 898 Aq7s & 1

ZHalo] A& xS A A AY(CHCL:MeOH= 20:1)0®  Egsle] 2 2-tlolwgd-Z & A
-

[(2R,3S5,49)-4-(6-E22-FH-9-4)-5-FF 222 3—1:}016}°]tif\] Al FEAE-1(5)-d]-E o ~HZ (3
gkl goll A XE Cl, RE HQ 3HHE) (5 ©@HAlol] AR =5 150 mg, 49.6%) S FA1A e Fejz A},

3182 6ol Al X= Cl, R HOl &F3HE: mp: 153-154 C. [al b -72.28° (¢ 5.7, CHCly). UV (MeOH) A pu

261.0 nm; I NIR (400 MHz, MeOH-D4) & 1.16 (s, 9H), 2.53-2.60 (m, 1H), 2.63-2.71 (m, 1H), 4.25-4.35
(m, 2H), 4.64-4.70 (m, 1H), 4.80 (pseudo t, J = 4.4 Hz, 1H), 5.66-5.69 (m, 1H), 8.59 (s, 1H), 8.71 (s,

1H): C (100 MHz, CDCly) & 24.91, 27.53, 39.78, 62.79, 64.53(d, Jur = 19.1Hz), 73.0 (d, Jor = 9.2Hz),
74.82. 126.76 (d, Jep = 122.38 Hz), 147.58, 151.66, 153.15, 155.84, 160.2, 180.10; 'F (376 MHz, CDCls)

§-314.85; HRMS (ESI) Ci7HxCIFN4Os: 399.116, (HD': 399.1232.

AA 4 15: (1S,2R,58)-5-(6-o}u] = FA-9-YU)-4-ZF 0 2-3-3}o]| EZ Ao D-Alo] FEHE-3(4)-4l-1,2-T}o] &
(384 194 X= NH,, R+ HS 3IgE)Y AZE  ((1S,2R,5S)-5-(6-Aminopur ine-9-y1)-4-f luoro-3-

hydroxyethyl-cyclopent-3(4)-en-1,2-diol)

2, 2-tholw -T2 3] & A} 2-[(2R,35,49)-4-(~F22-FAU-9-U)-5-ZF ¢ Z-2 3-T}o|5}o] == A]
-1(5)-<l]-og o 2EHZ (8}3H4] oA X Cl, R HQ 3FeE)(150 mg, 0.37 mmol)E Xstd dmUjo} -

BuOH &< (10 mL)o =9 & steel bombollA 120 TE 1¥ E<F 7}F<L&y. wb
2121 7FA A2 (CHCly:MeOH=20: 1)o.&2 Ea]ste] oldld - =A(135 mg, 95%)= 3]
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Cy7H23FNs0, 1 380.1657, (M+H)+I 380.1730) .

A7V A Dozl ol UdFEA] (135 mg)E F MeOH (3 mL)ol] =<1 glo] NaOMe (150 mg)E 7}sbaL
15 ColA 33 B 7} aw W FA 5 g2 2om Faen 4 TRl de AE A
A AH(CHyCl,:MeOH=4: 2 #g3te] (1S,2R,55)-5-(6-°}7] = FH-9-U ) -4-ZF 2 2 -3-3} 0| == A o] €l -A} o]
F2HAE-3(4)-<l-1,2-t}o| & (384 104 X= Ny, RE HY 3FE)(60 mg, 55%)S FAAY ez A
t}:

mp: 186-187 C. [ a1’ -124.9° (¢ 5.5, MeOH); UV (MeOH) Anm 258.0 nm: H NMR (400 MHz, MeOH-D4) &
2.48-2.54 (m, 2H), 3.76-3.81 (m, 2H), 4.51 (td, Jy = 5.6, J, = 1.6 Hz, 1H), 4.69 (pseudo t, J = 4.4 Hz,

1H), 5.53-5.56 (m, 1H), 8.17 (s, 1H), 8.18 (s, 1H); 13C (100 MHz, MeOH-D4) & 28.66, 60.39, 63.6 (d, J
= 18.3 Hz), 72.5 (d, J = 9.6 Hz), 75.59 (d, J = 18.3 Hz), 120.58, 121.24 (d, J = 3.6 Hz), 141.78,

150.92, 153.58, 153.92, 157.0 (d, J = 108.4 Hz); 19F(376 MHz, MeOH-D4) &-135.0; HRMS (ESI) CiHiFNO;:

295.1071, (M+HD)': 296.1151.

| NBz [o) o
| N F </ NB /
PivO z F NBz
Y ) ¢
\/ﬁ OH 7 PivO. y N—< PivO _ N
< O O
°%°
SNZS HG OH
3 x 8

AAld 16: 2,2-to|dE-ZT 292 4F 2-[(2R,35,49)-4- (-2 Y-S -1-U)-5-TF 2 2-2,3-1}0]| 30| =5 A
HolFrHE-1(5)-d]-dd d2H= (3424 9)9 AZ (2,2-Dimethyl-propionic acid 2-[(2R,3S,4S)-4-(3-
benzoyal-uracil-1-y1)-5-fluoro-2,3-dihydroxy cyclopent-1(5)-en]-ethyl ester)

2, 2-tholwE-Z 2\ -24F  2-[(3S,4R,55)-FF 2 2-4,5-(0-0)|AZ 2 HIT}o]| & A )-3-2  Alo]FZHE-1(2)-
]-olg o2=d"= (334 3)(420 mg, 1.39 mmol)2} PPhsy (0.911 g, 3.47 mmol)9} 3-Bz-$-2Hd (0.75 g, 3.47

mmol)E ¥4 THF (30 mL)ell ¢l &Hoj] F<= THF (10 mL)oﬂ =9l DIAD (0.7 ml, 3.47 mmol) &ME 0T oA
71k B Ao 24A17F FoF awktith, WSS 7ehEE3 & AAE AgghA AY(BtOAc: FAk=2:1) 2
2 Boste] S04 (3484 89 3E)(DIAD ¥ ET 235 610 mg) S M AFFHuAZ AUt}

31512 89 a}EE: 0 NMR (DIAD RAAE3 EFE 400 MHz, CDCly): 1.16 (s, 9H), 1.33 (s, 3H), 1.43 (s,

3H), 1.35-1.42 (m, 1H), 1.66-1.76 (m, 1H), 2.50-2.67 (m, 1H), 3.76 (pseudo t, J = 7.2 Hz, 1H), 4.17-
4.38 (m, 1H), 4.65-4.41 (dd, J, = 6.0, J, = 4.4 Hz, 1H), 4.80 (pseudo t, J = 5.6 Hz, 1h), 5.45 (dt, J,
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=6.4, J, =2.0Hz, 1), 5.56 (s, 1H), 8.09 (s, 1H), 8.75 (s, 1H). “F (376 MHz, CDCls): -135.02.

471 F3A (3heky 89] 8HeHE) (DIAD F-AAEF E3HE 610 mg)S F<= THF (10 mL)oll =<1 &<l 2 N HCI
(5mL) & 0 CollA 718k 3 45 CollA 19 ot 713, vbs 4 & §98 1 N NaOHZE F3}3ta oo}
AHPOIER FE3AUL. o] f715S 29E2 AHT T F4 MgS0,E Yol dRAFL. o] §98 ofys &
7+t E=Hsle] 9& AAE AggbA A3E (CHCl.:MeOH=20:1) o2 g sle] 2 2-tlo|wed-Z 23L& A} 2-
1-Y)-5-EF L2 2-2,3-T}o]3lo| =EA] Mo ZRIAE-1(5)-¢l]-dE d=EH=

[(2R,3S,4S)-4-(3-Hl 2 -9} 21 -
(332 9)(F FAe] 2H F& 380 mg, 60%)E AEY 1A Fel= o).

20.0

g3t2) 9] 4HE: mpr 229-230 C. [al™ ) 18.11° (¢ 5.3, CHCl). UV (MeOH) Ape 255.0 nm. H NMR (400
MHz, MeOH-D;) & 1.14 (s, 9H), 2.47-2.52 (m, 1H), 2.57-2.64 (m, 1H), 4.19-4.29 (m, 3H), 4.80 (td, J, =
6.0, J,= 1.6 Hz, 1H), 5.36 (bs, 1H), 5.89 (d, J= 8 Hz, 1H), 7.55-7.61 (m, 3H), 7.71-7.75 (m, 1H),
7.93-7.96 (m, 2H). C (100 MHz, CDCly): & 24.95, 27.54, 39.76, 62.79, 62.73, 66.82 (d, Jox = 18.3Hz),
72.73 (d, Jer = 9.9Hz), 74.20 (d, Jey = 5.4Hz), 103.16, 128.0 (d, Jey = 104.5 Hz), 130.49, 131.48,

136.45, 144.63, 151.29, 153.22, 156.03, 169.97, 180.19. “F (376 MHz, CDCl3): & -134.481. HRMS, (ESI)

CasHasFNoO7Na: 483.1642, (M+Na)+1 483.1534.

AAle 17: (1S,2R,58)-4-FF 2. 2-3-30| =& A E-5- (T -1-4)- Ao F2HE-3(4)-<0-1,2-t}o] & (&}5
2] 10)¢] AZ ((1S,2R,55)-4-Fluoro-3-hydroxyethyl-5-(uracil-1-yl )-cyclopent-3(4)-en-1,2-diol)

E-1(5)-¢l]-oe o 2EH=Z (&2 9)(380 mg 1.21 mmol) & MeOH (5 mL)el =
7FstaL 45 CollAl 3 Al &<t 7HEsisieh. wvkg T4 & 9 2 FA7I hﬂ
Ag7HA A- (CHClo:MeOH=20:1) 0.2 T;qow# (1S,2R,58)-4-ZF ¢ 2 -3-3}o]| = E ] o) &l -5-(-2}2a-1-< )-A}
o|ZZAE-3(4)-4-1,2-t}o] 2 (384 10)(120 mg, 53%)S AFE Ao Hel=Z AUt}

2,2-tpol e -2 23] & AF 2-[(2R,35,49)-4-(3- M2 Y-4-2H-1-%)-5-FF 2 2-2,3-1fo|fo]| =5 A] o] F=
[e]

= o)
T R
ey =
4-

20.4

mp: 166-167 C. [al 5 -103.71° (¢ 7.8, MeOH). UV (MeOH) N nux 264.0 . NIR (400 MHz, MeOH-Do: &

2.41-2.52 (m, 2H), 3.68-3.79 (m, 2H), 4.16 (td, J, = 6.0, J,= 1.6 Hz, 1H), 4.55 (td, J, = 6.4, .= 1.6

Hz, 1H) 5.44-5.47 (m, 1H), 5.72 (d, J=7.6 Hz, 1), 7.49 (dd, J, =8, J,= 1.2 Hz, 10 ) "C (100 Miz,
MeOH-D4): & 28.58, 60.24, 65.10 (d, Jor = 18.3 Hz), 72.70 (d, Jor = 9.5 Hz), 74.86, 103.27, 121.90,

143.73, 153.2 (d, Jur = 57.5 Hz), 156.29, 166.14. F (376 MHz, MeOH-D,): & -134.96. HRMS, (ESI)

Ci1H1sFN2OsNa: 295.0808, (M+Na)+1 295.07.
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,_,
)

¢

k34 5]

NH,

HO OH HO ©OH

A 18:  (1S,2R,58)-5-(At] EA-1-Y)-4-Z 2 Q 2 -3-3}o]| =2 A| g P-Alo]| FZHE-3(4)-4-1,2-T}o] (3}
g2 11)9 A)Z((1S,2R,5S)-5-(Cytosine-1-y1)-4-f luoro-3-hydroxyethyl-cyclopent-3(4)-en-1,2-diol)

(1S,2R,58)-4-ZF 2. =-3 —8?01CEMOHE‘—5—(—%EV‘—1—°‘)—A}O%EQE—SM)—@H,Z—ﬂr(ﬂ%
mg, 0.441 mmol)& 4= &9 (1 mb)el %9 F Ac,0 (1 mL)E 5
s Jdel 3 de AAE AggkA A7 (AAFEt0Ac=1:9) 0.7 Eelslo] 7] whe2 6o 7Y upel e E
ZolAlH ol E 35E (110 mg, 62%)S 2d] FuH= A},

Ao Ao EglolAHolE 33ES T4 CHCON (10 mL)oll 3¢ % 1,2,4-Egjo}=& (A%%7 156 mg, 2.26

- —

ﬁ

mmol), POCl; (0.21 mL, 2.26 mmol)S 0 TColA 7}k & 15% 3o EtN (0.3 nL)< 7}gich, Wk&oHs 35 Co

HO OH AcO OAc
10
N
i NH,
N-—N
N
(/—\< F /«N
F N — » HO N
V7
AcO N \/\éf o
O < -
I HO OH
AcO OAc
11

I NR (400 MHz, MeOH-D,): & 2.40-2.50 (m, 2H), 3.68-3.79 (m, 2H), 4.17-4.20 (m, 1H), 4.56 (pt, J =
4.40 Hz, 1H), 5.41 (bs, 1H), 5.93 (d, J = 7.2 Hz, 1H), 7.53 (dd, J, = 7.6, J, = 0.8 Hz, 1H). HRMS (ESI)
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CiiH14FNsONa: 294.0974, (M+Na)+1 294.0868.

A FAZ A A A3 5 SA

@A 1) GAXE FH

IZF oF NEFE 29 ARE EsiA 4Ath: American Type Culture Collection (ATCC) (Manassas, VA)E
¥ OVCAR-3 (FA9h), MCF-7 (Z2& o&% 41eh), MDA-MB-231 (F4eb), HeLla (RFg7d4H-¢H), PC3 (MU H
A9, INCap (AHAIGH), HepG2 (FE9h), A549 (#8), NCI-H226 (W9h), Caki-1 (A149h), SK-MEL-28 (Z4%

ob), HT-29 (w17g<h), HCT116 (wigeh) B PANC-1 (749 AMxgs vl
, Japan© 2HE U251(¥HFY) AEXLE Fl;
National Cancer Institute (Bethesda, MD) S ZFE UMRC2 (A AEE

Riken Institutes, Marunouchi,
DSMZ (Germany)ZF-E] MKN-45 (9¢b) AxZE Fu; U
Fuhselch,

@A 2) GAXE HE

MDA-MB-231, HCT116, UMRC2, Caki-1 % PANC-1 M ¥+ 10 % FBS, 100 units/mL #HYAP-~E = En}o]
10 mM HEPES % 2 mM L-ZFE9S ¥33}+= Dulbecco's modified Eagle's W= ("DMEM", Invitrogen)olA i
gAY, ZE UgE A EXFE 10% fetal bovine serum (FBS), 1 mM YEF I FHAF(sodium pyruvate), 10 mM
HEPES, % 100 units/mL #HYAHA-~EEwto]lxl (P/S)S EEsl= RPMI1640 WA Carlsbad,
CAYIIA wgaldet. RE AEE 5% 0, 524 37 CTolA wjdsict.

A(P/S),

(Invitrogen,

WA 3) AX AF A A

A7) AAE 1590 o) s A A ZE (1S,2R,55)-5-(6-0}1] =F
3

2-9-2)-4-Z2 0 2-3-Flo| ZE || E-Alo] ZEHE
-3(4)-91-1,2-t}0] &(3}8-4] 194 XE= NH,, RE= HY 33E

)-
), A 179 el A Z3F (1S,2R,55)-4-=F

L 2-3-3Fo| EFA Y -5 (-4 -1-d)-Alo] SR HE-3(4)-41-1,2-T}o] &(8}8H4] 10) 2 AAe] 189 <fsfA
AZ3 (1S,2R,55)-5- (Ao EAI-1-Y)-4-EF 2 2-3-3lo]| = Ao e -Alo]| F 2 HE-3(4)-2l-1,2-T} o] = (3} &+2]
1S o83t AFA FE SFEY HMEAT ANEE Tdd ov FXE W osiA SRB A4
(sulphorhodamine B)ol| ¢Jajx HA1&tt ((a) Skehan,, P.; Storeng, R. et al., New Colorimetric

cytotoxicity assay for anticancer—-drug screening. J. National Cancer Institute 1990, 82, 1107-1112.
(b) Vichai, V. Kirtikara, K. Sulforhodamine B colorimetric assay for cytotoxicity screening. Nature
Protocols 2006, 1, 1112-1116).

NekFeHoR ke Q3 o AEFE 06-9 FelolEd 2 x 10 WA 3 x 100 AE/W AER BF

& 5 2 Aot 0.25% DISOZE R TR AFEERIT ZH7ke) Ae

of A Wl AYE PaAALh. HFE AL F 96 A Fol, MEE 10 & ELITROAE oz et
5

H
SRB £4-& 233, &3 5= Benchmark Plus Microplate =73 7] (Bio-Rad Laboratories, Hercules, CA

AFE3e] 530 nmell Al SASFATE. Axe AAS 50% At FES FE(1Cx)+= Kaledia Graph AXEQ
X 213 (Synergy software, Reading, PA)S AF&3sle] S43ct. 2 23S X 1o 7| A5k},
F1
HCT-116 (tff | PC-3( A | T47D(F %) | SNUG3S($16h) | A549(H %) | K562(F <l ¢h)
) )
slala] 19 1.1 2.39 2.83 0.37 0.62 0.13
33 E

3}kl 10 >10 >10 >10 >10 >10 >10

3}shAl 11 >10 >10 >10 >10 >10 >10

ALl ERRL 0.45 0.91 0.24 0.01 0.08 0.12
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7) ol 71 whek o] shsta] 19 shiHECl sl mige, AR b e %k, A L Ae
A Az FE Aslske adE dEhdo] Azl dieid a3l FdARA 28 = dvke S d
01041;]_
N .
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