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Fastom, o]ZH wkgo] JFA o APHUA=A o s FRIsgivt. HPLC FAA] MeOH(HIEHE) 819
HIES 20%90 4 80%= 20 & &t S7HAIZIeM, AAE IAE 19.9 FollA &l

ol ﬂllO
ool
1o BN

=

A, Fudor, AAd 19 PIX-2 F+24¢ MR 2 2 24 dolg e shr]9k skt

I NMR (500 MHz, ACETONE-ds): & 6.45 (d, J = 15.1, 1H), 5.50 - 5.54 (m, 1H), 5.47 (dd, J = 16.4, 3.2,

1H), 5.37 (d, J = 3.6, 1H), 5.29 - 5.36 (m, 1H), 4.84 - 4.88 (m, 1H), 4.26 - 4.32 (m, 1H), 4.23 - 4.26
(m, 2H), 4.20 (dd, J = 12.1, 3.0, 1H), 4.06 - 4.16 (m, 3H), 3.98 (s, 1H), 3.78 - 3.84 (m, 2H), 3.75
(d, J =7.4, 3H), 3.49 - 3.56 (m, 3H), 3.28 - 3.34 (m, 5H), 2.43 - 2.54 (m, 6H), 1.76 - 1.82 (m, 2H),
1.71 - 1.75 (m, 4H), 1.61 - 1.70 (m, 7H), 1.48 - 1.61 (m, 8H), 1.38 - 1.45 (m, 1H), 1.31 (d, J = 3.9,
1), 1.24 - 1.30 (m, 6H), 1.18 (br. s., 6H), 1.11 (d, J = 7.2, 9H), 0.97 (d, J = 6.3, 3H); LRMS(ESI)

+
923.8 [MNa]

[ 2]

-4 DCMell 591 PTX-2(1 mg, 0.001 mmol)Z DCMO.Z 3|A % yzidle] &ajA]A A8 AFsdet. o|F, A
7] gdo] HEFOFAEANS.176 mg, 0.022 mmol, 20 ﬂﬂ)ﬂr DMAP(0.022 mg, 0.020 mmol, 20 ©3)E HH3
go] Atk olF, Axd SN HAh JtaE AU F, AdRolA 3 AIE Fek wwkeeith. ] wk A
7 dojd AAES vF FHSA HPLCE F33glam, o|2Z4 Hhgo] AFH oz PHY=A oF-5 s}
Atk HPLC =42 MeOH &mfo] &S 60%4 90%= 20 & B¢t Z7A A eH, AR vaE 21 HoA &
Q18T

, FaAow  AAd 29 PTX-2 X419 NMR 2 A=z 24 dlolgHE 8179 2kt

2
’

rot
o)

H NIR (500 MHz, ACETONE-ds): & 7.23 (t, J = 7.4, 3H), 7.16 (d, J = 7.7, 3H), 7.11 - 7.15 (m, 1H),

_11_



[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

SIHS3d 10-2013-0069463

6.36 (d, J = 16.5, 1H), 5.42 - 5.46 (m, 1H), 5.36 (dd, J = 15.5, 2.9, 2H), 5.30 (d, J = 9.6, 1H), 4.89
(s, 1H), 4.84 (s, 1H), 4.67 (br. s., 1H), 4.41 (br. s., 4H), 4.24 - 4.37 (m, 3H), 4.18 - 4.23 (m, 1H),
4.16 (d, J = 12.4, 1H), 4.05 (d, J = 6.9, 1H), 3.95 - 4.00 (m, 2H), 3.88 (s, 2H), 3.77 - 3.83 (m, 1H),
3.74 (s, 2H), 3.65 (br. s., 2H), 2.30 (s, 5H), 1.96 (br. s., 3H), 1.92 (br. s., 7H), 1.89 (d, J =

8H), 1.83 (s, BH), 1.69 (s, 6H), 1.48 - 1.66 (m, 17H), 1.36 - 1.42 (m, 3H), 1.24 - 1.33 (m, 11H), 1.15
- 1.20 (m, 7H), 1.04 - 1.11 (m, 5H), 0.96 (d, J = 6.6, 4H), 0.82 - 0.89 (m, 6H); LRMS(ESI): 1001.4

[M+Na]"

A 3]

2 DCMoll =21 PTX-2(1 mg, 0.001 mmol), DCMO.E 3]A1% DMAP(0.559 mg, 0.004 mmol, 4 W), = ofE o}
O] AloFH|0] E(0.034 mmol, 309F) S EF3Tt. olF, AA 7t2E TG, oA 3A3F HE wgk
amq.*w]ﬁm7m+ﬂqﬂ5ﬂ4%€ v FHalA HPLCE Tt om, o224 wkg-o] %13
o F-5 g13t9itt. HPLC S A1 MeOH &7l H] &S 60%oA 90%= 20 & &<t T7HAIH e, A4

© 170 welA Selsat.

Jw

e
[y rlrz

g, FuHow, dald 39 PIX-2 FLAlo] R 3 A 24 dole= shr]<h 2t

I NIR (500 MHz, ACETONE-ds): & 8.12 (d, J = 5.5, 1H), 6.53 - 6.59 (m, 1H), 6.37 (d, J = 16.0, 1H),

5.43 (d, J = 3.3, 1H), 5.33 - 5.41 (m, 1H), 5.29 (d, J = 9.9, 1H), 4.66 (dd, J = 16.2, 2.2, 2H), 4.23
- 4.31 (m, 2H), 4.20 (dd, J = 12.2, 2.1, 1H), 3.93 - 4.01 (m, 2H), 3.81 (dd, J = 9.9, 5.5, 1H), 3.72 -
3.77 (m, 1H), 3.60 (dd, J = 11.3, 4.4, 1H), 3.37 - 3.44 (m, 1H), 3.28 - 3.33 (m, 1H), 3.11 - 3.27 (m,
1), 2.99 (s, 2H), 2.90 (s, 1H), 2.87 (s, 1H), 2.55 - 2.65 (m, 1H), 2.48 (dd, J = 12.4, 6.9, 1H), 2.19
-2.29 (m, 2H), 2.17 (dt, J = 4.4, 2.2, 1H), 1.91 - 1.94 (m, 3H), 1.90 (s, 1H), 1.89 (s, 1H), 1.83 (d,
J =16.0, 2H), 1.70 (s, 3H), 1.46 - 1.69 (m, 14H), 1.36 - 1.43 (m, 2H), 1.28 - 1.32 (m, 5H), 1.27 (s,
4H), 1.16 - 1.19 (m, 7H), 1.13 - 1.16 (m, 2H), 1.11 (d, J = 6.9, 3H), 1.06 - 1.09 (m, 3H), 0.97 (d, J

=6.9, 3H), 0.85 (d, J = 6.9, 3H); LRMS(ESI): 952.4 [M+Na]'.

ZAopo] E Al 22 ofo] AJold|o] EE o] &ak= A AlQlstal= Al 33 fAb
om, whgo] AFAoR AYPHAEA oFF &rIs7] 91kl HPLC S84 MeOH 812
0%= 20 & T /AL, A4E JIE= 18.7 oA FRlskaint.

g, Fudom, Ao 49] PIX-2 FE=A49 MR 2 2% &4 dvolH= a7]ek 2t

I NMR (500 MHz, ACETONE-dg): & 6.32 - 6.44 (m, 1H), 5.43 (br. s., 1H), 5.34 - 5.41 (m, 1H), 5.28 (d,

—
1

8.0, 1H), 4.65 (d, J = 10.7, 2H), 4.55 (s, 1H), 4.24 - 4.32 (m, 2H), 4.17 - 4.24 (m, 3H), 4.11 (d,
5.0, 1H), 3.97 (br. s., 2H), 3.79 (d, J = 6.1, 1H), 3.74 (s, 1H), 3.56 - 3.66 (m, 2H), 3.31 (d, J
3.9, 1H), 2.59 (br. s., 6H), 2.48 (s, 5H), 2.51 (s, BH), 2.20 - 2.29 (m, 5H), 2.17 (br. s., 3H),
.88 (s, 6H), 1.92 (s, 7H), 1.71 (s, 3H), 1.69 (br. s., 8H), 1.65 (br. s., 12H), 1.59 (br. s., 6H),
.53 (br. s., 14H), 1.40 (br. s., 5H), 1.28 (br. s., 24H), 1.26 (br. s., 10H), 1.17 (d, J = 3.9, 13H),
.10 (d, J =6.9, 3H), 1.07 (d, J = 6.6, 8H), 0.96 (br. s., 7H), 0.93 (d, J = 7.7, 7TH), 0.87 (br. s.,

5H), 0.85 (br. s., 9H), 0.84 (br. s., 5H); LRMS(ESI): 966.7 [M+Nal"

—
1

[

[ 5]

AAe) 5 A8 ofolzAloklo = Tl
Pyos gAstgon, wgol 4
o

S o
60%°l A 90%= 20 ¥ Bt SU/MAIHOH, AHE IAE 2
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[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

ZINIE3 10-2013-0069463
@, gausoz, Ard 59 P2 FEA] NR 2 A% ¥4 dolg: srlsh wekek:

I NR (500 MHz, ACETONE-d¢): & 6.37 (dd, J = 15.0, 1.0, 1H), 5.42 - 5.46 (m, 2H), 5.38 (dd, J = 16.0,

3.0, 2H), 5.29 (d, J =9.9, 20), 4.66 (d, J = 14.0, 3H), 4.52 (s, 1H), 4.30 (t, J = 8.5, 3H), 4.25 (d,
J =47, 1), 4.20 (d, J =9.9, 20), 3.99 (s, 2H), 3.96 (d, J = 3.9, 1H), 3.81 (dd, J = 9.8, 5.4, 2H),
3.75 (s, 2H), 3.58 - 3.62 (m, 2H), 3.41 (td, J = 10.8, 1.0, 1H), 3.29 - 3.33 (m, 4H), 3.22 - 3.29 (m,
1), 3.02 - 3.11 (m, 1H), 2.90 (s, 1H), 2.86 (s, 1H), 2.62 (d, J = 2.5, 3H), 2.46 - 2.53 (m, 2H), 2.24
(d, J =6.9, 4), 2.17 (dt, J = 4.4, 2.2, 9H), 1.96 (s, 7H), 1.90 - 1.94 (m, 14H), 1.89 (s, 3H), 1.70
(s, 7TH), 1.65 (br. s., B5H), 1.47 - 1.59 (m, 16H), 1.35 - 1.43 (m, 6H), 1.29 (br. s., 5H), 1.27 (s,
7H), 1.18 (d, J = 3.6, 12H), 1.08 (d, J = 7.2, 7H), 0.97 (d, J = 6.6, 6H), 0.85 (d, J = 7.2, 6H);

LRMS(ESI): 980.8 [M+Nal'

AR 6]
A 62 A Aol LASIE AU 2 FILAROAES A3 AS AdSFTE A 53 H42

HeHoz AYAYEA IFE 8] 9ske] HPLC 4] UeOH §vhe] v
6%%H9%§20f5ﬁ_%ﬂﬂﬁoﬁ AE ¥ I+ 19.

LO
—
i
=2,
X
ot
rO
_0|L
32
o

@9, AuAos, AAd 69 PI-2 FEAS MR 2 A% 24 dlolee o715 2ok

I NMR (500 MHz, ACETONE-dg): & 5.29 (d, J = 11.6, 1H), 4.68 (br. s., 1H), 4.55 (s, 1H), 4.28 (d, J =

3.6, 1), 4.23 (br. s., 1H), 4.19 (br. s., 1H), 3.98 (br. s., 1H), 3.95 (br. s., 1H), 3.82 (br. s.,
1H), 3.75 (br. s., 1H), 3.59 (br. s., 1H), 3.29 - 3.33 (m, 1H), 2.49 (br. s., 1H), 2.22 - 2.28 (m,
1), 1.70 (d, J = 6.1, 2H), 1.62 - 1.68 (m, 3H), 1.50 - 1.61 (m, 3H), 1.41 (d, J = 11.8, 1H), 1.27 (s,
3H), 1.29 (s, 3H), 1.18 (s, 3H), 1.06 - 1.12 (m, 3H), 0.97 (br. s., 1H), 0.96 (br. s., 1H), 0.84 -

0.89 (m, 2H); LRMS(ESI): 964.9 [M+Na]®

(A 7]

Ao 72 o olo]AAfoldo]E tjal oE 3-olo] RAIQM O] EXZE I o] EE o] &= AS AlYstae
Ao 37 fFARSE o R Asiglon, Hhgo] AFAHo R MPHAEA gF-E FRlsty] ¢ste] HPLC 34
Al MeOH £mlo] H]&2 75904 95%= 20 ¥ ZoF Z7AAoH, AAE 93= 9.1 oA A5},

g, Fudow, Ao 79] PIX-2 F=A49 MR 3 2% 24 o8 a7]ek 2t

I NYR (500 MHz, ACETONE-d¢): & 5.43 (d, J = 3.6, 1H), 5.36 (dd, J = 15.7, 3.3, 1H), 5.28 (d, J = 9.6,

1H), 4.91 (s, 1H), 4.86 (s, 1H), 4.68 (br. s., 1H), 4.28 - 4.34 (m, 3H), 4.27 (s, 2H), 4.20 (d, J =
10.2, 2H), 4.06 - 4.15 (m, 10H), 4.02 (t, J =10.7, 2H), 3.97 (s, 2H), 3.82 (t, J = 4.8, 1H), 3.78 (d,
J=9.9, 1), 3.74 (d, J = 1.4, 2H), 3.69 (dd, J = 11.4, 4.5, 1H), 3.59 - 3.64 (m, 2H), 3.45 - 3.54
(m, 2H), 3.41 (t, J =9.6, 20), 3.28 - 3.32 (m, 3H), 3.12 - 3.16 (m, 2H), 3.06 - 3.09 (m, 2H), 2.67 -
2.71 (m, 1H), 2.61 - 2.65 (m, 2H), 2.58 (t, J=6.1, 6H),2.37-2.49 (m, 5H), 2.27-2.34 (m, 2H), 2.21-2.25
(m, 3H), 2.21 (s, 3H), 1.96 (d,J=1.9, 3H), 1.92 (dt,J=4.5,2.3, 6H), 1.88 (s, 3H), 1.86 (d,J=6.1, 2H),
1.79 (d,J=14.6, 2H), 1.66-1.69 (m, 8H), 1.64 (dd,J=11.3,2.5, 8H), 1.59 (d,J=5.5, 3H), 1.59 (d,J=15.4,
3H), .39-1.46 (m, 6H), 1.31 (d,J=3.9, 3H), 1.27 (s, 6H), 1.24 (td,J=7.1,3.7, 11H), 1.18 (d,J=9.1,12H),

1.07 (d,J=6.9, 6H), 0.98 (d,J=6.6, 6H), 0.90 (d,J=6.9, 6H); LRMS(ESI): 1024.8 [M+Na]+

= A 33
ZZA] MeOH &-uf

ZAloblo]E Al sigelE ofo] 2A]opy|o]
dom, wgol AFAon APHAEA oS sy 5k WL

y

E& olgdhe e Aty
C

o
U
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[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

SIHS3d 10-2013-0069463

o] Bl &S 60%N A 90%E 20 % HoF ZUMAHOH, AHE ¥FE 21.4 oA Eelsigit).

=
s, FuFor AAd 89 PIX-2 =49 NMR 2 F& A dolgE at7|9F #kr}:

H NIR (500 MHz, ACETONE-dg): & 7.96 (br. s., 5H), 7.23 - 7.36 (m, 35H), 7.15 - 7.23 (m, 14H), 6.37

(d, J = 17.1, 1H), 5.44 (br. s., 1H), 5.38 (d, J = 14.9, 1H), 5.29 (d, J = 8.5, 1H), 4.69 (br. s.,
), 4.16 - 4.32 (m, 4H), 3.88 - 3.96 (m, 8H), 3.79 - 3.83 (m, 1H), 3.72 - 3.76 (m, 2H), 3.56 - 3.62
(m, 2H), 3.34 - 3.40 (m, 2H), 3.29 (d, J = 14.0, 2H), 1.96 (s, 2H), 1.92 (br. s., 3H), 1.85 - 1.90 (m,
3H), 1.69 (s, 4H), 1.47 - 1.65 (m, 11H), 1.25 - 1.32 (m, 8H), 1.16 (d, J = 8.3, 8H), 1.06 (d, J = 6.6,

4H), 0.96 (d, J =6.1, 4H), 0.81 - 0.86 (m, 3H); LRMS(ESI): 1028.8 [M+Na]+

[AA]4] 9]

A 9= o" ofe]Alodlo]E Al 4-H R A ofo]hAJel[o]EE o] &dt= RS Alflstas AAld 3
I fAbeh g es gAdstglon, ko]l AeHor JPHAeA RS &sky] 91ske] HPLC F4A] MeOH
o] HES 75%0 4 95%E 20 B SZoF Z Az o, MAE wIE 11.3 oA selsidnt

o
)
s

DA o2 AAd 99 PTX-2 FEA2] NMR 2 A BA dolgE 879 2ot

H MR (500 MHz, ACETONE-ds): & 7.20 - 7.26 (m, 2H), 7.11 - 7.18 (m, 2H), 6.36 (d, J = 16.5, 1H), 5.42

- 5.46 (m, 1H), 5.36 (dd, J = 15.5, 2.9, 1H), 5.30 (d, J = 9.6, 1H), 4.89 (br. s., 1H), 4.84 (s, 1H),
4.67 (br. s., 1), 4.41 (br. s., 2H), 4.32 - 4.37 (m, 1H), 4.26 - 4.31 (m, 1H), 4.18 - 4.23 (m, 1H),
4.05 (d, J =6.9, 1H), 3.95 - 4.00 (m, 1H), 3.88 (s, 1H), 3.80 (dd, J = 10.7, 5.5, 1H), 3.74 (s, 1H),
2.30 (s, 2H), 1.92 (br. s., 3H), 1.83 (s, 2H), 1.69 (s, 3H), 1.64 (d, J = 6.3, 3H), 1.49 - 1.61 (m,
4H), 1.48 (br. s., 1H), 1.36 - 1.42 (m, 1H), 1.24 - 1.33 (m, 5H), 1.19 - 1.21 (m, 1H), 1.17 (s, 3H),
1.09 (br. s., 1H), 1.06 (d, J = 6.9, 1H), 0.96 (d, J = 6.6, 3H), 0.80 - 0.92 (m, 3H); LRMS(ESI):

1079.1 [M#+Na]"

[AA 4 10]

£ DCMel] =<1 PTX-2(1 mg, 0.001 mmol), DMAP(1.41 mg, 0.0116 mmol, 10 BF), = TMS o}o]AAjeldo|E
(44.7 uL, 0.0348 mmol, 30%=)S =ZEI39T). o], HAavtxE FTHT T FRAA AT A=
ket WkSo] EAE T Aol wEkS fH(MeOH:H,0 = 1:1)S W3 1A7F 37 mulalgitt. o3 2
vlgF # 3|4 HPLCE F3l3tgler, ojuf MeOH &™) HI&S 65%°14 90%= 20 & &< F7HAFH, A
AE 13.1 2ol Fdstict.

&) oﬂ

ox
N

o

w o

)
=)

A ow, Al 109 PIX-2 =49 MR 2 2% &4 deolE &= shr]ek skt

I NIR (500 MHz, ACETONE-d¢): & 7.46 (br. s., 1H), 6.42 (d, J = 17.3, 1H), 5.46 - 5.50 (m, 1H), 5.41

(dd, J = 15.7, 3.3, 1H), 5.29 (d, J = 10.5, 1H), 4.78 (br. s., 1H), 4.42 (d, J = 8.8, 1H), 4.38 (dd, J
=8.8, 7.2, 1), 4.29 (t, J =7.4, 10), 4.20 (d, J = 10.2, 1H), 3.98 (s, 1), 3.79 - 3.85 (m, 1H),
3.74 (s, 1H), 3.62 - 3.73 (m, 2H), 3.47 - 3.55 (m, 2H), 3.30 - 3.35 (m, 1H), 2.99 (s, 1H), 2.87 - 2.93
(m, 1H), 2.57 - 2.66 (m, 1H), 2.46 - 2.57 (m, 2H), 2.17 - 2.29 (m, 4H), 2.09 (s, 2H), 1.85 - 1.96 (m,
4H), 1.76 - 1.84 (m, 1H), 1.70 (s, 4H), 1.49 - 1.68 (m, 12H), 1.35 - 1.43 (m, 2H), 1.30 (dd, J =

2.9, 2H), 1.25 - 1.28 (m, 3H), 1.18 (s, 6H), 1.10 (dd, J = 6.7, 4.5, 6H), 0.93 - 0.98 (m, 3H);

LRMS(ESI): 924.8 [MNa]l®

[AAd 11]
$-21 DOMell 591 PTX-2(0.5 mg, 0.0005 mmol), W& BZwle]=(5.1 pL, 0.015 mmol, 30 B=F), % TBAI(1.84

_14_
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[0103]

[0104]
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[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

SIHS3d 10-2013-0069463

mg, 0.005 mmol, 10 BH)E EIsldtt. o]F CsC03(1.6 mg, 0.005 mmol, 10 B=F) L EX} A (molecular
Ask Fo, 80T7HAl 7FE3 F 50 A B9k WS FEigit). o]F ARES
=
O

mw@%L*7ﬂ*ﬂ = <
3l olw] MeOH £v9] H] &L 60%0) 4] 90%= 20 ¥ HoF ZI/HA L, AAE 5

ulgF HaA HPLCE
e 21.3 BolA sttt

3, Furoz, AAd 119 PTX-2 =l H7F 4 ol sr|ef #3koh:

QL
32 of
o
=)

-
,
N

LRMS(ESI): 949.3 [MNa]®

[N 12]

Al 128 WA Hzuol= fial &4 HEolo]l=E o] &dte AL A AAd 113 FY3 o w
At e, Hkgo] Aoz APHJAEA 55 lstr] kel HPLC A A MeOH &vle] &S 60%]
A 90%2 20 B B SV, AAHE ITE 20.8 oA Flslgit).

LRMS(EST): 899.1 [M#Na]'

[2A]4] 13]

-4 DCMell =591 PTX-2(0.5 mg, 0.0005 mmol), % FZZolAlE ofo]iA]ol|o]E(0.24 pL, 0.0029 mmol, 5
FHE T, AAVIAE T Fol Ao 10 F AR wwksigltt. o] AFAES v F 3| HPLC
£ Fgsgion, vhgo] A¥Hor AYPHJAEA AFE FA87] $18ke] HPLC SHA] MeOH &mio] M &S
65%N A1 90%= 20 W F<F FTIVHAFTE. oluf, Ak AAHEQ SERolAE FhuhHo]E= FilEo] AHE A
7} 20.0 oA g on, AAld 102] PTX-2 7hHHHo]ER A3 AA AT}

M

A, FuHor, A 139 PIX-2 FEA2 MR 2 Az B4 dolge sl7]ek 2l

ot

' NR (500 MHz, ACETONE-d¢): & 6.40 (dd, J = 15.7, 1.9, 1H), 5.53 - 5.56 (m, 1H), 5.41 (dd, J = 15.7,

3.0, 1H), 5.28 (d, J = 9.6, 1H), 4.88 - 4.91 (m, 1H), 4.72 (d, J = 2.5, 1H), 4.45 (dd, J = 9.2, 6.7,
1H), 4.26 - 4.32 (m, 1H), 4.17 - 4.23 (m, 1H), 3.95 - 4.00 (m, 2H), 3.86 - 3.94 (m, 1H), 3.81 (dd, J =
10.2, 5.5, 1H), 3.73 - 3.77 (m, 1H), 3.52 (t, J = 9.6, 1H), 3.29 - 3.33 (m, 1H), 2.89 (d, J = 16.5,
1H), 2.57 - 2.65 (m, 1H), 2.50 (dd, J = 12.4, 6.9, 1H), 2.37 - 2.45 (m, 1H), 2.21 - 2.30 (m, 1H), 2.14
-2.20 (m, 2H), 1.96 (s, 1H), 1.90 - 1.94 (m, 4H), 1.88 - 1.90 (m, 2H), 1.77 - 1.83 (m, 1H), 1.70 (s,
4H), 1.58 - 1.69 (m, 7H), 1.48 - 1.58 (m, 6H), 1.38 - 1.43 (m, 1H), 1.18 (s, 6H), 1.14 (d, J =

3H), 1.10 (d, J =6.9, 3H), 0.96 (d, J = 6.9, 3H); LRMS(ESI): 907.6 [M+Na]+

[AA] ¢ 14]

A 2~Elolw ] thololo] AAloljo]Ex HuEH(]. Org. Chem., 1996, 61, 3883-3884)c4 H iy wHo= 3
Asle] &47] whgol o]&3kit).

4 DCMe| 591 PTX-2 1 mg, DMAP(0.01 mmol, 10 %) 1.22 mg, ¥ tlo]dzlo]= o}o]2Alo}u|o] E(0.03
mmol, 30 W) 6.1 mgs EFSF T, HFAIVAE FHI Fo] Ao mdksly 3 A7 dESA 5
MeOH(0.03 mmol, 30 &%) 1.3 pLE FH7FsFct. o|F ARES v F&A HPLCE =3 on, Wkso] A
THoR AYPFJ A ARE A7) 915k HPLC SAHA MeOH &vfle] Hl&S 65%A 90%= 20 ¥ B¢t 5
TMA R, AAAE v 19.3 oA elaint.

N ot

778

ot

)

, AaAo R Ao 149 PIX-2 FEAS MR 2 A 24 dHole slv)e} 2keh:

' NMR (500 MHz, ACETONE-d¢): & 8.80 (br. s., 1H), 6.45 (br. s., 1H), 6.37 (d, J = 14.5, 1H), 5.44 (d,
J =28, 1), 5.38 (dd, J = 15.4, 3.2, 1H), 5.29 (d, J = 10.4, 1H), 4.67 (d, J = 10.7, 3H), 4.57 (s,
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[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]
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1H), 4.23 - 4.33 (m, 3H), 4.17 - 4.23 (m, 2H), 4.03 - 4.10 (m, 3H), 3.94 - 4.00 (m, 3H), 3.80 - 3.85
(m, 6H), 3.75 (d, J = 8.2, 2H), 3.62 (d, J = 6.3, BH), 3.59 (s, 11H), 3.40 - 3.50 (m, 14H), 3.29 -
3.33 (m, 4H), 2.49 - 2.64 (m, 3H), 2.20 - 2.29 (m, 5H), 2.17 (dt, J = 4.4, 2.2, 3H), 1.94 (s, 2H),
1.89 - 1.93 (m, 6H), 1.89 (s, 2H), 1.82 - 1.88 (m, 2H), 1.69 - 1.71 (m, 7H), 1.63 - 1.69 (m, 8H), 1.49
- 1.60 (m, 12H), 1.40 (dd, J = 12.1, 7.1, 2H), 1.31 (d, J = 3.8, 2H), 1.29 (d, J = 4.1, 3H), 1.27 (s,
7H), 1.18 (d, J = 3.2, 12H), 1.11 (d, J = 6.3, 2H), 1.08 (d, J = 6.6, 6H), 0.97 (d, J = 6.9, 6H), 0.86

(d, J = 6.6, 6H); LRMS(ESD): 1117.7 [M+Na] .

[2A] 4] 15]
Ao 159 PTX-2 F=A2 343817
27kng TG Foll Aol aksl
=
[s]

o] W& 65%°l A 90%= 20

ko], Aol 149] PIX-2 =41, DOV, % DDT(50 P& E3tata 2
Ak olF AFHES W FsA HPLCE st en, ofw MeOH &vi

ro

A, gnAoR, A 159 PIX-2 FEA] AF B4 dloleE a5 gk

LRMS(ESI): 984.6 [M+Nal .

[AA o 16]

$-4 DCMell =91 PTX-2(0.5 mg, 0.0005 mmol), ¥ EA olo]iA]old|o]E(0.14 pL, 0.001 mmol, 2 Y &
ldaL, Ax7tAE FAT Fo] 0ToA 4 AZF B¢k wuteldth,  olF AIES v FHeA HPLCE 43
Qqom oluf MeOH &vie] H]ES 65%A 90%= 20 & HoF Z7AN I, AAE 33 14.9 oA gelst
t}.

CFuHoz AN 169 PTX-2 FX=A419] NMR 2 A B4 folgE &7]¢ &)

ol ]I?t_i

]_

32

)
)

H NR (500 MHz, ACETONE-d¢): & 7.73 - 7.84 (m, 3H), 7.13 - 7.19 (m, 4H), 6.81 - 6.87 (m, 1H), 6.66

(br. s., 3H), 6.35 - 6.40 (m, 1H), 6.00 (br. s., 5H), 5.30 - 5.41 (m, 12H), 4.60 (d, J = 2.8, 1H),
4.55 (s, 1H), 4.45 (t, J = 8.4, 1), 4.23 - 4.30 (m, 3H), 4.17 - 4.21 (m, 2H), 3.96 (s, 1H), 3.80 -
3.91 (m, 2H), 3.77 (s, 1H), 3.70 - 3.75 (m, 1H), 3.59 - 3.66 (m, 1H), 3.54 (dd, J = 11.0, 5.0, 1H),
3.38 (s, 1H), 3.33 - 3.36 (m, 1H), 3.31 (d, J = 5.2, 1H), 2.32 - 2.36 (m, 5H), 2.16 - 2.19 (m, 7H),
2.14 - 2.16 (m, 5H), 2.13 - 2.14 (m, 3H), 2.08 - 2.10 (m, 7H), 1.92 (dt, J = 4.4, 2.2, 5H), 1.89 (d, J
=7.7, 3H), 1.67 - 1.71 (m, 6H), 1.54 - 1.65 (m, 24H), 1.17 (d, J = 9.1, 10H), 1.08 (d, J = 6.9, 6H),

0.97 (d, J =6.9, 3H), 0.69 (d, J =6.9, 3H); LRMS(ESI): 1078.6 [M+Nal” .

[2A]d] 17]

£ DCMell 3521 PTX-2(1 mg, 0.001 mmol), &9 (0.56 uL, 0.007 mmol, 7 ), ¥ FEIZAFY ofo] i
olle]E(0.34 ul, 0.004 mmol, 4 B EFSIUTE. o] F, HA7lAE FHT Fo] 0Tl 5 AIZE Bt
wyratdth.  o]%, Egogolw(0.41 pL, 0.003 mmol, 3 @), L 4-obu|:=#H=(0.15 mg, 0.003 mmol, 3
) S HUFSAL 1 AIRE FeE Aol A wEgAIZT. ol ARES mF FHIA HPLCE Fdsilon, ofu
MeOH &-vle] B]&S 75%A 90%= 20 & &<t S7HAAIL, AXRE FJA+= 6.0 FollA Edstaint.

ot

A, FuHoz, A 179 PIX-2 FEAl¢ A% B4 dolge &9 gk}

LRMS(ESI): 1095.6 [M+Na]l .

[AA]4] 18]

AR e 18 AN 173 FAE PHOE PR, d-ohu el A 2-Sto EBA Y obnl S ALgEHS
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[0136]

[0137]

[0138]
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[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]
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[0148]

[0149]
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= Aok gEsigitt. whgo] AEdor AIHAEA AFE FAstr] ¢ HPLCOlA MeOH €vle] w&S
o 3 3 A 3

@, gumom, Add 189 P2 FEAle] A% B4 dolHi: 79 gavh:

LRMS(EST): 1047.5 [M+Na]'

(AT 19]

AAE 198 AN 173 AR wEes FAsiglen, d-obulmsliE dial dm&e] TBIMS(tert butyl
dimethyl silane)”|2 R&H 2-3lo|=2AldE oyl AlE& = Aat 2 sgdt), wrSo] Azdo=z 23
HAEA K5 Felstr] 918k HPLCAI A MeOH 8w o] H&S 65%c4] 90%= 20 & &<+ A7Ne thg 100%=2 &
IR, BAE v 26.8 BolA g8l

ro

H, FuAoz AA 199 PIX-2 SEA A BA folg = s17)9 Zokt):

LRMS(EST): 1161.8 [M+Na]'

[AA]e] 20]

AN 20& AAY 179 FAF
= AR %‘ﬂ%}“t‘r HESo] A
A 90%= 20 H =9 Z=7IAF

o
o
i
lo
u
I
O:
O]

gastgon, 4ol il Zeheldl olDelaEE A8t
o AYHPEA oI¥E ety 9% HPLCAA NeOH §ule] #1842 65%
2

)
)
Nt

dasow, Axd 209 PIX-2 FEAS A% B4 deldE srlsh itk

LRMS(ESI): 1089.7 [MNa]'

[AA o 21]

AR 212 A 177 A oz st on | 4-olnw-HE t)al Chz-Zeto]Ale] ofn| o e olufo]
=5 ARSIt AR GEEiglth. whgo]l A3 Ao R AYHJEA oRE Flsty] g HPLCI A MeOH &
wlo] HlE& 65%1A4 90%2 20 ¥ e FUHARA L, AAE FAE 19.3 WA Fls).

3, Fudow, A 219 PIX-2 FEAle] A &4 dolHi a9 ke

LRMS(ESI): 1237.7 [M+Na]'

[AA o 22]

Aol 22% AAlel 177 fFARgE W o R FAEGon, 4-olus dlal Al sEollE ALESIITE A
gjstoleh. whgol AF Ao R HAYHAJEA oFE B1sky] 91 HPLCOIA MeOH &wle] &S 65%l 4 90%
220 2 ejt S, AAdE vAs 13.8 wellAM Sl

ot

A, FaHoz, A 229 PIX-2 freAe] AF 4 dole & a7]ek ottt

LRMS(ESI): 1138.7 [MNa]'

[A Ao 23]

AN 23 AN 1734 A PEOE TS O]
_"
o

SRE ob s oAl A=l ol dol 28 S ALgsslth
£ AT s wgel 5

, 4=
A o5 Flsky] 918 HPLCOIA] MeOH &vio] Hl&S 75%
3}
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-l
&

. Fudom, Ard 23] PIX-2 #F=Ae] A £ dele= shrlet 2

LRMS(ESD): 1089.7 [MNa]®

[AA] o 24]
AN 24 AA A 1739 FAEE W A v gl 22 vl AHE ALgs e
A 2. wkgo] Ao AEA ARZS Folstr] 93k HPLCOlA] MeOH &m1¢] Bl &S 65%°]
90%% 20 ¥ E9F Z/IAZA oW AAE FF= 18.9 B FA5 ).

o}

X

o
)
e

Ao A 249 PTX-2 f=x]e

L
r~1m
1
=
o
A4
Ir
o
ol
N

LRMS(ESI): 1115.9 [M+Nal'

[A Ao 25]

A 25 AAd] 173 fAE e FAstgon, dohlmsE oAl S de stk v @
gatget. whgol AeHor APHYEA or g QJSM 918k HPLCOI A MeOH 8-vlo] ] &S 6500l A 90%=
20 & Bt STHAIZeH, AEE FAE 21.8 oA g<lstkel

A9, gaAoew, Axd 259 PIX-2 fEAS] A% 24 dolEE avlsh 2k

LRMS(EST): 1071.7 [M+Nal'

[2A]4 26]

2N 268 AAd 179 FU3 hHo R AstE o 4-oln]=Hx thAl Boc(butoxy carbonyl)E H3E H
29 g S ALtk Auk g@Elsidlth. wkEo] AFHow APHA=A oAFE EAstr] HE HPLCAAA
MeOH &vhe] u]&S 65%]4 90%= 20 & F<t A/MI vhg 10092 7R e, AAE d3E 26,1 oA

SRS

ot

A, FuHow A4 269 PIX-2 F=42 NR @ A= 24 volgE 879 2t}

' NR (500 MHz, ACETONE-d¢): & 6.38 (dd, J = 15.6, 1.7, 1H), 5.42 - 5.45 (m, 1H), 5.38 (dd, J = 15.8,

3.2, 1), 5.31 (d, J = 10.7, 1H), 4.65 - 4.74 (m, 2H), 4.31 - 4.38 (m, 1H), 4.26 - 4.31 (m, 1H), 4.15

4.22 (m, 2H), 4.05 - 4.15 (m, 2H), 3.94 - 4.00 (m, 2H), 3.79 - 3.86 (m, 2H), 3.73 (s, 1H), 3.28 -
.36 (m, 1H), 2.93 (d, J = 16.1, 1H), 2.24 (d, J = 9.5, 2H), 2.17 (dt, J = 4.4, 2.2, 3H), 1.92 (dt, J
4.4, 2.2, 5H), 1.89 (d, J =7.9, 3H), 1.72 - 1.82 (m, 5H), 1.70 (s, 5H), 1.68 (br. s., 3H), 1.55 -
1.65 (m, 10H), 1.45 - 1.51 (m, 2H), 1.43 (s, 11H), 1.40 (d, J = 7.3, 1), 1.30 (d, J = 3.2, 4H), 1.25
- 1.28 (m, 5H), 1.17 (d, J = 2.2, 6H), 1.11 - 1.15 (m, 2H), 1.08 (d, J = 6.9, 3H), 0.97 (d, J =

3H), 0.91 (d, J =6.6, 3H); LRMS(ESI): 1254.8 [M+Na]+

w

2. AAd 1 YA 269 PIX-2 F=EAEY F4 =7
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[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[AA]e] 1 E 2]

A ACQ O, DMAPR, C chlg

RT
PTX-2 .
o}
Dic
. B
B: r\)LOH
DMAP, CH;Cla
R =Me, BrCH,
[AA]e] 3 U1A] 9]
R-NCO
PTX-2 e
DMAFR, Pyr
R = Et, Propyl. n-Butyl, Allv
O Br
Ph
EtoJ\/‘ﬁ T \Q#i
[AA]d] 10]
TMS-MNCO
DMAP, Pyr
PTX-2
B) MeOH-H,O

[AA)d 11 & 12]

R-Br, Cs,C0;, TBAI

PTH-2 DIMF, 80 °C
—

R = Benzyl, Allyl
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[0173]  [AAl4 13]

PTX-2
@]

C|\)LNCO

Pyr, CHZCIZ

MeOH-H,0
W
[0174]

[0175]  [AA]d 14 R 15]

Diphosgene

HEN%S’S\/\NHH OCH \/\S’S\/\NCO
= \Nf \N,
A)PTX-2, DMAP, Pyr
B) MeCH

[0176]
[0177]  [AA]d] 16]

PTX-2

[0178]

_20_



[0179]

[0180]

[0181]

[0182]

[0183]

[0184]
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[AA o 17 WA 22]

OuP

A
) oS ~nco P CHCl

PTX-2 »
B) RNH, TEA

R= HO‘@%‘ % TBOMSO™ ™Y
0

0
ey \)LH A~k

H2N /\/S"‘S/\/L‘ZL'

[AA]e] 23 YA 26]

R 00
) iz
a”S~neo P CHLL
PTX-2
B} RH.TEA

W5 TZ4

AAd 1
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2R ¢ 2

2 A ¢ 3

AA e 4

AN 5

AN 6

AAd 7
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Al 8

A 9

AAld 10

AAd 11

AAd 12
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A4 13

A 14

AAd 15

AAd 16

AAd 17

AN 18
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AAd 19

AAd 20

AAd 21

A 22

AAd 23

AAd 24

MeO
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[0187]

[0188]
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AN 25 @]

AAd 26

BocN

4. AAe 1 WA 269 PIX-2 FEAEY I a7
wde wE PIX-2 f=AlEe &9 mds @Alsty] flsto], & AAjdel= AAld 1 WA 269 PIX-2 #%=

AL 5 45, 2 BludZA PIX-29] t}dst Al EF(cell line)Eol that AE A A= SFysiFon, 1
A= 7 20 1Cs #S o]&3te] 7IAsF e, & 20 Z1AE ICs 32 ng/ml ©@9lolH, AT 54 AFoA
o A(well) T AE F= 2,000 /AR, &l Agd AZFE 72 A7Fellew, MIT(microculture
tetrazolium) #HABE °]&3}% 71 ® 29 Z1AlE dlelHE Este, 2 A4 PIX-2 FZAEY in
vitro & 2345 QT 9}5}

x 2

BE ICso (ng/ml)
(A=) MDAH-2774  |A549 HCT116 HT29 MB231 MCF7 SKOv3

(F29h) (#A4¢h) (g (139D Gine'a) Gine'a) (F29h)
PTX-2 0.089 0.845 0.812 0.735 1.52 0.44 1.07
(Gl ))
AN 1 38.2 19.2 17.6 33.9 23.1 2.90 24.2
AN d) 2 20.7 370 70.7 ~90 >100 >100 50.2
AN 4 4.90 2.48 3.48 3.12 4.79 0.42 0.38
A4 5 44.4 >100 >100 >100 >100 >100 >100
AN d 6 ~100 66.5 53.3 53.8 75.9 54.1 >100
AN 8 44.2 >100 >100 >100 24 g5 | 24 jl& >100
AA 10 54 - - - - - -
A4 13 4.5 - - - - - -
24 16 39.6 16.51 38.4 39.6 - - -
24 19 32 24.9 ~100 ~100 - - -
AX ) 22 70 - - - - - -
AAA ) 23 19.6 - - - - - -
24 25 48.8 27.4 27.2 93.4 - - -
AA ) 26 15.7 - - - - - -
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