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Figure S1. Magnetic anisotropic effect of amides
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(C) Chemical shifts of MeAla-Melle region

Apratoxin M1 trans-amide conformer E -dehydroapratoxin A trans-amide

C/Hno. on (J in Hz) dc ou (J in Hz) dc
12 2.65 (s, 3 H) 31.0 2.85(s,3H) 30.8

14 3.36 (m, 1 H) 61.2 3.37(q,J =6.8, 1 H) 60.4

15 1.05(d, J =6.8, 3 H) 14.4 1.24 (d, J =6.8, 1 H) 13.8

16 2.89 (s, 3 H) 37.2 2.90 (s, 3 H) 36.7

18 5.01 (m, 1 H) N.D. 5.07 (ddd, J =11.2,9.7, 5.6, 1 H) 50.6
Apratoxin M1 cis-amide conformer E -dehydroapratoxin A cis-amide conformer

C/Hno. 8u (J in Hz) 3¢ du (J in Hz) dc¢
12 2.82(s,3H) 31.1 2.78 (s, 3 H) 30.0

14 4.74 (q,J = 6.3, 1 H) 54.9 474 (q,J = 6.8, 1 H) 53.8

15 0.66 (d, J = 6.6, 3 H) 15.6 0.63 (d, J =6.8,3 H) 15.3

16 2.55(s,3H) 29.1 2.59 (s, 3 H) 28.8

18 5.31 (ddd, J =10.2,9.2,5.7, 1l H) 51.0 5.34 (ddd, J = 10.6, 9.2, 4.6, 1 H) 50.2

(D) 3D structure of trans-amide and cis-amide conformers

trans-amide cis-amide

Figure S2. Additional information of the conformational analysis of apratoxin M1 (4a). (A) H-D exchange
experiment (B) variable temperature experiment (C) Chemical shifts of MeAla-Melle region of apratoxin
M1 (CD;CN) and (E)-dehydroapratoxin A (CDCl3) (D) 3D structure of trans-amide and cis-amide

conformers
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(A) Trans-amide and cis-amide conformers
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(D) Chemical shifts of MeAla-Melle region

Apratoxin M2 trans-amide conformer

C/Hno. du (J in Hz) dc
12 2.66(s, 3 H) 31.3
14 3.36(m, 1 H) 60.8
15 1.03(d, J = 6.4, 1 H) 14.4
16 2.92(s, 3 H) 37.5
18 4.99 (m, 1 H) N.D.

Apratoxin M2 cis-amide conformer

Apratoxin M2
trans-amide conformer
[major]

trans : cis = 1.2 :1

Apratoxin M2
cis-amide conformer
[minor]

(B) Conformation of Dtena region confirmed by

the NMR data

trans-amide conformer cis-amide conformer

Hy
HO N S
}JH,Z'_H,_}' =9.4 Hz (Large) “Ju2ns =9.7 Hz (Large)
Gy Mey
Hy'
Hy' 3T 3 taa = 2.9 Hz (Small) 3Tty = 3.1 Hz (Small)
Hy'a Cs

*Jiznas = 11.0 Hz (Large)  “Jyy.pan = 11.2 Hz (Large)

*Juaans = 11.0 (Large) T igans = 117 (Large)

Jaas =2.9Hz (Small)  Jyyans = 3.2 Hz (Small)

*Jisiaea= 115 Hz (Large)  Jysinea = 11.4 Hz (Large)

He'a *Jies.srop = 2.5 Hz (Small) s e = 2.8 Hz (Small)

. He ocoR 3 Jitgarr = 2.0 Hz (Small) *Jganr = 2.7 Hz (Small)
Hy Jievur = 12.5 Hz (Large)  “Jygou7 = 12.4 Hz (Large)

(C) Variable temperature experiment

trans-amide conformer cis-amide conformer
Tyr NH OH Tyr NH OH
Ac /AT (107 ppm / K) 45 N.D. 2.6 N.D.

C/Hno. du (J in Hz) e
12 2.83(s,3 H) 31.2
14 4.71 (q, J = 6.6, 1 H) 54.3
15 0.48(d, J =6.4,1 H) 15.2
16 2.53(s, 3 H) 29.0
18 5.09 (ddd, J = 10.6, 8.7, 5.2, 1 H) 51.3

(E) 3D structure

Figure S3. Conformational analysis of apratoxin M2 (4b). (A) frans-amide and cis-amide conformers

(B) conformation of Dtena region confirmed by the NMR data (C) variable temperature experiment (D)

Chemical shifts of MeAla-Melle region (E) 3D structure of trans-amide and cis-amide conformers
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(A) Cis-amide conformer (D) Chemical shifts of MeAla-Melle region

Apratoxin M3 cis-amide conformer

C/Hno. Ou (J in Hz) dc

12 284(s,3H) 30.9

14 482(qJ=6.7,1H) 54.9

:8{ 15 0.59(d,J =6.7,3 H) 15.2
16 2.50(s, 3 H) 28.8

18 5.27 (ddd, J =9.5,9.5,5.8, 1 H) 50.2

i No intramolecular ;
: hydrogen bonding /}

Apratoxin M3
cis-amide )élonformer (E) 3D structure

(major)

(B) Conformation of Dtena region confirmed by

the NMR data
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(C) Variable temperature experiment
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Tyr NH  BthylNH OH
Ac /AT (10° ppm / K) 2.6 33 N.D.

Figure S4. Conformational analysis of apratoxin M3 (4c¢). (A) cis-amide conformer (B) conformation
of Dtena region confirmed by the NMR data (C) variable temperature experiment (D) chemical shifts of

MeAla-Melle region (E) 3D structure of #rans-amide and cis-amide conformers
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(A) Cis-amide conformer (D) Chemical shifts of MeAla-Melle region

MeO Apratoxin M4 cis-amide conformer
\©\J/?L C/Hno. O (J in Hz) dc
N 12 2.86(s, 3 H) 31.1
p ';)\/o’j;N/ 14 4.75(q,J =6.6, 1 H) 54.0
ool 028{_ 15 039(d,J=6.7,3H) 14.8
o oy@ 16 2.52(s,3 H) 28.6
<N ) e 18 5.25(dd,J =9.4,7.3, 1 H 50.6
HO H i No intramolecular :
T i, hydrogen bonding ;
cis-:r?wrizgj)é:n'f\gﬁmer (E) 3D structure
(major)

(B) Conformation of Dtena region confirmed by

the NMR data
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Figure S5. Conformational analysis of apratoxin M4 (4d). (A) cis-amide conformer (B) conformation
of Dtena region confirmed by the NMR data (C) variable temperature experiment (D) chemical shifts of

MeAla-Melle region (E) 3D structure of #rans-amide and cis-amide conformers
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(A) Trans-amid and cis-amide conformers
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(B) Conformation of Dtena region confirmed by the NMR data
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(D) Variable temperature experiment

trans-amide conformer cis-amide conformer
Tyr NH Mamb NH OH Tyr NH Mamb NH OH
Ac /AT (107 ppm / K) N.D. 0.66 N.D. 2.6 N.D. N.D.

(E) Chemical shifts of MeAla-Melle region

Apratoxin M5 trans-amide conformer

C/Hno. Ou (J in Hz) dc
12 2.73 (s, 3 H) 30.7
14 3.39 (m, 1 H) 61.1
15 1.07 (d, J = 6.8, 3 H) 14.4
16 2.94 (s, 3 H) 37.3
18 5.06 (m, 1 H) 51.5

Apratoxin M5 cis-amide conformer

C / Hno. 8u (J in Hz) Sc
12 2.89(s, 3 H) 31.1
14  4.87(q,J=65,1H) 54.6
15 0.76 (d, J = 6.6, 3 H) 15.1
16 2.61(s,3H) 29.5

18 5.31 (ddd, J =10.5, 9.0, 6.1, 1 H) 51.5

(F) 3D structure of trans-amide and cis-amide conformers

trans-amide cis-amide

Figure S6. Conformational analysis of apratoxin M5 (4e). (A) trans-amide and cis-amide conformers. (B)
conformation of Dtena region confirmed by the NMR data. (C) H-D exchange experiment (D) variable
temperature experiment (E) Chemical shifts of MeAla-Melle region (F) 3D structure of frans-amide and

cis-amide conformers
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(A) Trans-amid and cis-amide conformers

Apratoxin M6
trans amide conformer

[major] trans :cis =2.8:1

Apratoxin M6
cis amide conformer
[minor]

(B) Conformation of Dtena region confirmed by the NMR data

trans-amide conformer

cis-amide conformer
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(D) Variable temperature experiment

trans-amide conformer cis-amide conformer
Tyr NH OH Tyr NH OH
Ac /AT (10° ppm / K) 4.4 2.3 2.2 N.D.

(E) Chemical shifts of MeAla-Melle region

Apratoxin M6 trans-amide conformer

C/Hno. Ou (J in Hz) dc
12 2.74 (s, 3 H) 30.5
14 3.39 (m, 1 H) 61.0
15 1.06 (d, J =6.8,3 H) 14.5
16 2.93 (s, 3 H) 37.2
18 5.04 (m, 1 H) 51.6

Apratoxin M6 cis-amide conformer

C / Hno. ou (J in Hz) Sc
12 2.88(s, 3 H) 30.8
14  4.82(q,J=6.5 1H) 54.1
15  0.68(d,J=6.6,3H) 15.8
16  2.58(s,3H) 29.1

18 5.41 (ddd, J = 10.5, 9.0, 6.1, 1 H) 51.3

(F) 3D structure of trans-amide and cis-amide conformers

trans-amide !- cis-amide

Figure S7. Conformational analysis of apratoxin M6 (4f). (A) frans-amide and cis-amide conformers. (B)
conformation of Dtena region confirmed by the NMR data. (C) H-D exchange experiment (D) variable
temperature experiment (E) Chemical shifts of MeAla-Melle region (F) 3D structure of frans-amide and

cis-amide conformers
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(A) Trans-amid and cis-amide conformers

MeQ. no ROE

© No intramolecular :
' hydrogen bonding |

Apratoxin M7 Apratoxin M7
cis-amide conformer  cis:trans =2:1 trans-amide conformer
[major] [minor]

(B) Conformation of Dtena region confirmed by the NMR data
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7

Mewa'@(h
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(D) Variable temperature experiment

cis-amide conformer trans-amide conformer
Tyr NH OH Tyr NH OH
Ac /AT (10° ppm / K) 4.4 N.D. 3.7 N.D.

(E) Chemical shifts of MeAla-Melle region

Apratoxin M7 cis-amide conformer

C/Hno. Ou (J in Hz) dc
12 2.80 (s, 3 H) 31.8
14 4.82 (q,J =6.6, 1 H) 55.8
15 0.67 (d, J =6.6, 3 H) 15.9
16 2.53 (s, 3 H) 29.3

18 5.15 (ddd, J =10.2, 9.0, 5.6, 1 H) 50.6

Apratoxin M7 trans-amide conformer

C / H no. 8u (J in Hz) Sc
12 2.64(s, 3 H) 31.7
14 3.34(m, 1 H) 61.6
15 1.05(d,J=6.5,3H) 14.6
16  2.88(s, 3 H) 37.5
18 5.00 (m, 1 H) 51.4

(F) 3D structure of trans-amide and cis-amide conformers

trans-amide : cis-amide

Figure S8. Conformational analysis of apratoxin M7 (4f). (A) frans-amide and cis-amide conformers. (B)
conformation of Dtena region confirmed by the NMR data. (C) H-D exchange experiment (D) variable
temperature experiment (E) Chemical shifts of MeAla-Melle region (F) 3D structure of frans-amide and

cis-amide conformers
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Figure S10. Building blocks AA|—AA; for the synthesis of apratoxins M8-M16 (13a—i)
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Figure S11. Comparison of 'H NMR spectra of apratoxins M7-M16 (13a—i)
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(A) Trans-amid and cis-amide conformers

© No intramolecular :
: hydrogen bonding |

Apratoxin M16 Apratoxin M16
cis-amide conformer ~ cis:trans =2:1  trans-amide conformer
[major] [minor]

(B) Conformation of Dtena region confirmed by the NMR data

cis-amide conformer trans-amide conformer

Hy
HO Cy , \
Ju2rns =N.D. Jno sy =N.D.

Cy Me '

Ha

H usnae=2.6 Hz(Small)  Juzmaq = 2.6 Hz (Small)
HA'aE(QC:sv
Cy OH

: Ha 3JH_3"H_4‘}, =9.1 Hz (Large) 3.],.,_3',,.,41, =12.7 Hz (Large)

Hia ) *Jyaans = 10.1 Hz (Large)  “Jyqans = 12.8 Hz (Large)
Ce' Me,y
Ha g Cy

Hy

*J taass = 3.6 Hz (Small) *Jtaarts = 2.5 Hz (Small)

e, Hs . 3Jiesiga = 7.1 Hz (Medium)  Jyps.p16 = 11.6 Hz (Large)
7
Meu‘gcd
Hea Jisaes = 5.7 Hz (Medium) 51160 = 2.5 Hz (Small)
Bu e OCOR *Jieganr = 4.0 Hz (Small) *Jiwganr =2.7 Hz (Small)
HSVECS 3 3
Hy Jueb,u-7 = 9.0 Hz (Large) Jgb,ur = 12.6 Hz (Large)

(C) H-D Exchange experiment
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20  Tyr NH, trans amide conformer
)
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<
=
3] »
>
w
e
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® 8
20
e
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(D) Variable temperature experiment

cis-amide conformer trans-amide conformer
Tyr NH OH Tyr NH OH
Ac /AT (10° ppm / K) 3.8 N.D. 3.9 N.D.

(E) Chemical shifts of MeAla-Melle region

Apratoxin M16 cis-amide conformer

C/Hno. Ou (J in Hz) dc
12 2.81 (s, 3H) 31.6
14 4.87(q,J =6.7, 1 H) 55.7
15 0.67 (d, J=6.7,3 H) 15.7
16 2.55(s, 3 H) 26.2
18 5.24 (ddd, J =9.6, 8.9, 6.1, 1 H) 50.4

Apratoxin M16 trans-amide conformer

C / H no. 8u (J in Hz) Sc
12 2.66(s, 3 H) 31.4
14 3.35(m, 1 H) 61.8
15  1.04(d,J=6.7,3H 14.5
16  2.94(s,3 H) 37.5
18 5.09(m, 1 H) 51.1

(F) 3D structure of trans-amide and cis-amide conformers

trans-amide cis-amide

Figure S12. Conformational analysis of apratoxin M16 (13i). (A) trans-amide and cis-amide conformers.
(B) conformation of Dtena region confirmed by the NMR data. (C) H-D exchange experiment (D) variable
temperature experiment (E) Chemical shifts of MeAla-Melle region (F) 3D structure of frans-amide and

cis-amide conformers
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obzserved mass retention time purity

structure molecular formula (EST) [M+H] (min) (%)

o 73{
M1 o oH CssHgiNsO12 1040.86 10.4 96.7

NH

0. FmocN
4A)
T3 o
HO Y

TS

MeO.
@l“/\
N
a0
[}
M2 ‘oH
0. N"Me

FmocN:
o)
Y o
HO H

Cs9oHs3NsO12 1054.76 10.4 94.0

M3

MeO
©jw\
N
HN \; ,
N
0 ° 4 ﬁ/
o
OH

HN

o FmocN
O\}/O
T o
HO H

/’\

Cs7H79N5012 1026.80 10.4 98.1

MeO.

\
N
e
M4 e °Zon CssHs1NsO12 1040.78 10.4 94.8
O

FmocN
o
<3 o
HO Y

TS

N/
;2/<' Co2Hs1NsO12 1088.79 10.4 89.8

MeO.
\GEX‘
N
HN
e
0 o
w T

OH
o NH FmocN
A
T3 o
HO Y
MeO.

M6 o Ce3Hs3NsOr2 1102.77 10.6 82.6

on e
M7 °\on Co0oHs3NsO12 1066.90 10.4 91.5

o FmocN
OYO
T3 o
HO H

/,\
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obzserved mass

retention time

purity

truct lecular fc I
structure molecular rormula (ESI) [M+H]

(min)

(%)

Cs7H77N5012 1024.58

M8

CsoHs1NsO12 1052.69

M9

M10 Co3Hs1NsO12 1100.55

10.5

86.3

Mi1l CsoHs1NsO12 1052.69

10.4

85.8

MI2 Co3HsoNsO12 1108.69

10.8

86.8

Cs6Hs7NsO12 1142.64

M13

10.8

84.2

Cs9Hs1NsO11 1036.64

Ml4

ST o

10.6

83.9

%
Mi5 ;3{

Cs9HgoCINsO11 1070.59

10.8

83.3

Z,,

Mil6 Co5HssNsO11

fOQN‘

o
HO H

I

1112.76

11.0

71.9

Figure S13. LC-MS analysis of linear Fmoc-hexadepsipeptides obtained by cleavage of 12a—g and 18
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apratoxin M1 apratoxin M2 apratoxin M3
Yield 25% Yield 28% Yield 44%
trans:cis=1:1 trans :cis=1.2:1 trans :cis=1:>9

-0 -0

|
HN Ni
s
o © N
858
N

(o)

QO

apratoxin M4 apratoxin M5 apratoxin M6
Yield 31% Yield 23% Yield 30%
1C50 3.1 uM I1C50 0.82 uM IC50 0.22 uM
trans:cis=1:>1.5 trans:cis=2:1 trans : cis =2.8: 1

apratoxin M7
Yield 16%
IC50 0.12 uM
trans:cis=1:2
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apratoxin M8 apratoxin M9 apratoxin M10
Yield 16% Yield 18% Yield 24%
|C50 7.5 MM |C50 0.13 MM |C50 0.71 MM
trans : cis = trans:cis=1:1 trans :cis =1.3:1
| |
HN N HN N
) j/\ , 1 Y.
2 0 o 0 o

Z%\
Z%\

(0} N o Oi O%_Q (e}
1w T ey

N
Oﬂ
N

/f(

apratoxin M11 apratoxin M12 apratoxin M13
Yield 20% Yield 19% Yield 27%
ICs50 0.85 uM I1C50 0.36 uM IC50 1.6 uM

trans :cis=1.2:1 trans:cis=1:24 trans : cis = a

apratoxin M14 apratoxin M15 apratoxin M16
Yield 22% Yield 26% Yield 24%

|C50 0.49 MM |C50 0.069 MM |C50 0.0011 |.LM

trans:cis=1:23 trans:cis=1:2 trans:cis=1:2

Figure S14. Summary of yields, ICsy values against HCT-116 cells, and ratios of trans/cis amide bond
orientation in apratoxins M1-M8 (4a—g) and M9-M16 (13a—i). “Not determined due to the broad spectrum
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apratoxin M1 (4a)

unit

C/H no.

trans-amide conformer A

cis-amide conformer B

dy (J in Hz) d¢ dy (J in Hz) d¢
Pro 1 - 1734 - 172.0
2 4.11 (dd, J = 7.8, 7.8, 1 H) 60.7 427 (dd, J =8.3,6.5, 1 H) 60.2
3a 1.78 (m, 1 H) 29.9 1.89 (m, 1 H) 29.9
3b 2.30 (m, 1 H) 29.9 2.29 (m, 1 H) 29.9
4a 1.80 (m, 1 H) 25.7 1.90 (m, 1 H) 25.6
4b 1.87 (m, 1 H) 25.7 1.90 (m, 1 H) 25.6
5a 3.62 (m, 1 H) 485 3.62 (m, 1 H) 485
5b 3.99 (m, 1 H) 485 4.02 (m, 1 H) 485
N-Me-lle 1 - 1712 - 171.1
2 5.24(d, J =115 1H) 56.7 4.92(d,J =114, 1 H) 58.6
3 2.04 (m, 1 H) 33.6 2.06 (m, 1 H) 34.7
4a 1.21 (m, 1 H) 26.1 0.99 (m, 1 H) 26.2
4b 1.41 (m, 1 H) 26.1 1.30 (m, 1 H) 26.2
5 0.87 (m, 3 H) 9.3 0.85 (m, 3 H) 9.9
6 0.99 (d, J =7.0, 3 H) 153 1.05(d, J =7.1,3 H) 14.2
7 2.65 (s, 3 H) 31.0 2.82 (s, 3 H) 31.0
N-Me-Ala 1 - 1709 - 171.2
2 3.36 (m, 1 H) 61.2 4.74 (q.J = 6.3, L H) 54.9
3 1.05 (d, J =7.1,3 H) 14.4 0.66 (d, J = 6.6, 3 H) 15.6
4 2.89 (s, 3 H) 372 2.55(s, 3 H) 29.1
O-Me-Tyr 1 - N.D. - 172.8
2 5.01 (m, 1 H) N.D. 5.11(ddd, J = 10.5,9.2, 5.7, 1 H) 51.0
3a 2.78 (m, 1 H) N.D. 2.99 (dd, J = 13.6, 5.6, 1 H) 39.8
3b 2.94 (m, 1 H) N.D. 2.84 (dd, J = 12.7, 9.0, 1 H) 39.8
4 - 1302 - 130.2
5/9 7.14(d, J =8.9, 2 H) 1313 7.10(d,J =89, 1 H) 131.3
6/8 6.83 (d, J =8.9, 2 H) 1147  6.82(d.J=8.9, 1 H) 114.6
7 - 159.6 - 159.5
10 3.74 (s, 3 H) 55.7 3.73 (s, 3 H) 55.7
11 6.83 (m, 1 H) - 6.89 (m, 1 H) -
n-Pr 1 - 173.2 - N.D.
2a 2.10 (m, 1 H) 34.1 2.12 (m, 1 H) 33.7
2b 2.00 (m, 1 H) 34.1 2.12 (m, 1 H) 33.7
3a 1.71 (m, 1 H) 262 1.66 (m, 1 H) 26.2
3b 1.54 (m, 1 H) 26.2 1.60 (m, 1 H) 26.2
4a 3.36 (m, 1 H) 39.5 3.07 (m, 1 H) 39.7
4b 2.81 (m, 1 H) 39.5 3.07 (m, 1 H) 39.7
5 6.39 (m, 1 H) - 6.71 (m, 1 H) -
Dtena 1 - 1764 - 177.1
2 1.88 (dq, J = 10.1, 7.1, 1 H) 50.6 2.07 (dq, J = 8.8, 7.1, 1 H) 498
3 3.58 (dddd, J =11.2,10.1, 8.2, 3.1, 1 H) 71.5 3.52(dddd, J = 11.6, 10.2, 8.8, 3.1, 1 H) 71.8
4a 1.13 (ddd, J = 14.4, 11.4, 3.1, 1 H) 39.4 1.15 (ddd, J = 14.1, 11.1, 3.1, 1 H) 403
4b 1.45 (ddd, J = 14.1, 11.2, 3.6, 1 H) 39.4 1.32 (ddd, J = 14.1, 11.6, 3.4, 1 H) 403
5 2.09 (ddqdd, J = 12.1, 11.4, 7.1, 3.6, 3.2, 1 H) 262 1.99 (ddqdd, J = 11.1, 10.2, 7.1, 3.4, 3.2, 1 H) 25.7
6a 1.33 (ddd, J = 14.1, 12.1, 2.1, 1 H) 383 1.41 (ddd, J = 14.3,10.2, 2.7, 1 H) 37.6
6b 1.72 (ddd, J = 14.3, 12.1, 3.2, 1 H) 38.3 1.72 (ddd, J = 14.3, 12.1, 3.2, 1 H) 37.6
7 4.89 (dd, J = 12.5, 2.1, 1 H) 78.1 4.85 (dd, J = 12.0, 2.7, 1 H) 78.5
8 - 35.5 - 35.5
9/10/11 0.86(s, 9 H) 263 0.86 (s, 9 H) 263
12 0.93(d, J=7.1,3 H) 14.7 1.00 (d, J = 7.0, 3 H) 15.4
13 0.92(d. J=7.1,3H) 202 0.93(d,J=7.1,3H) 19.9
OH 443 (d,J =82, 1H) - 4.04 (d,J =10.2, 1 H) -
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apratoxin M2 (4b)

unit

trans-amide conformer A (major)

cis-amide conformer B (minor)

dy (J in Hz) dc dy (J in Hz) dc

Pro 1 - 173.0

2 4.10 (dd, J =9.3,7.0, 1 H) 60.8

3a 1.78 (m, 1 H) 30.0

3b 2.29 (m, 1 H) 30.0

4a 2.25 (m, 1 H) 25.7

4b 1.87 (m, 1 H) 25.7

Sa 3.61 (m, 1 H) 48.7

5b 4.03 (m, 1 H) 48.7
N-Me-Ile 1 - 171.6

2 527(d,J=11.0,1H) 55.9

3 2.04 (m, 1 H) 33.1

4a 1.16 (m, 1 H) 26.0

4b 1.35 (m, 1 H) 26.0

5 0.88 (m, 3 H) 8.9

6 0.93(d,J=7.0,3H) 14.5

7 2.66 (s, 3 H) 31.2 2.83 (s, 3 H) 31.2
N-Me-Ala 1 - 171.0

2 3.36 (m, 1 H) 60.8 4.71(q,J =6.6, 1 H) 54.3

3 1.03(d,J =6.4,3 H) 14.4 0.48 (d,J =6.4,1 H) 15.2

4 2.92 (s, 3 H) 37.5 2.53(s,3H) 29.0
O-Me-Tyr 1 - N.D.

2 4.99 (m, 1 H) N.D. 5.09 (ddd, J =10.6, 8.7, 5.2, 1 H) 51.3

3a 2.78 (m, 1 H) 37.6

3b 2.94 (m, 1 H) 37.6

4 - 129.9

5/9 7.14(d,J =8.9,2H) 131.4

6/8 6.83(d,J=8.9,2H) 114.6

7 - 159.5

10 3.74 (s, 3 H) 55.8

11 6.81 (m, 1 H) - 6.73 (m, 1 H, s)
N-Me-n-Pr 1 - 172.8

2a 2.09 (m, 1 H) 345

2b 1.92 (m, 1 H) 34.5

3a 1.74 (m, 1 H) 30.1

3b 1.56 (m, 1 H) 30.1

4a 3.90 (m, 1 H) 49.8

4b 2.43 (m, 1 H) 49.8

5 3.01(s,3H) 37.6
Dtena 1 - 176.5 -

2 2.58 (dq, J =9.4, 6.8, 1 H) 43.8 2.62(dq, J =9.7, 6.7, 1 H)

3 3.66 (m, 1 H) 73.3 3.70 (m, 1 H)

4a 1.17 (ddd, J = 14.8, 11.0, 2.9, 1 H) 40.3 1.16 (ddd, J = 14.2, 11.7, 3.1, 1 H)

4b 1.48 (ddd, J = 13.8, 11.0, 2.9, 1 H) 40.3 1.36 (ddd, J = 14.1, 11.2, 3.2, 1 H)

5 2.04 (ddqdd, J = 11.5, 11.0, 6.8, 2.9, 2.5, 1 H) 25.6 1.89 (ddqdd, J =11.7, 11.4, 6.7, 3.2, 2.8, 1 H)

6a 1.35(ddd, J = 14.9, 11.5, 2.2, 1 H) 25.6 1.37 (ddd, J = 15.1, 11.4, 2.8, 1 H)

6b 1.66 (ddd, J = 14.1, 12.3, 2.5, 1 H) 38.8 1.69 (ddd, J = 14.8, 12.4, 2.8, 1 H)

7 4.87 (dd, J =12.5, 2.0, 1 H) 78.4 4.81 (dd, J =12.2,2.7, 1 H)

8 - 35.2 -

9/10/11 0.86 (s, 9 H) 26.4 0.86 (s, 9 H)

12 0.88(d,/J=7.1,3H) 14.4 0.90 (d, J =6.7,3 H)

13 0.93(d,J=6.8,3H) 20.8 0.92(d,J=6.7,3 H)

OH N.D. - N.D.
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apratoxin M3 (4c¢)

cis-amide conformer (major)

unit C/H no. 8 (J in ) 5
Pro 1 -
2 4.22 (dd, J =8.2,8.2, 1 H)
3a 1.83 (m, 1 H)
3b 2.21 (m, 1 H)
4a 1.85 (m, 1 H)
4b 1.95 (m, 1 H)
Sa 3.60 (m, 1 H)
5b 4.04 (m, 1 H)
N-Me-Ile 1 -
2 4.89(d,J=11.4,1H)
3 1.90 (m, 1 H)
4 1.10-0.90 (m, 2 H)
5 0.81 (dd, J =7.4,7.4,3 H)
6 1.08 (d, J = 6.8, 3 H)
7 2.84 (s, 3 H) 30.9
1 -
N-Me-Ala 2 4.82(q,J=6.7,1H) 54.9
3 0.59 (d, J = 6.7 3 H) 15.2
4 2.50 (s, 3 H) 28.8
1 -
O-Me-Tyr 2 5.27 (ddd, J =9.5,9.5, 5.8, 1 H) 50.2
3a 2.97 (dd, J =12.7,9.5, 1 H)
3b 2.78 (dd, J = 12.7, 5.8, 1 H)
4 -
5/9 7.11(d, J =8.8,2 H)
6/8 6.82 (d, J =8.8,2 H)
7 -
10 3.73 (s, 3 H)
11 6.89 (br, 1 H)
Et 1 -
2a 2.30 (m, 1 H)
2b 2.30 (m, 1 H)
3a 3.19(m, 1 H)
3b 3.54 (m, 1 H)
4 7.79 (m, 1 H)
Dtena 1 -
2 2.13(dq, J =9.3,7.2,  H)
3 3.53 (dddd, J = 11.6, 11.2, 9.3, 2.8, 1 H)
4a 1.06 (ddd, J = 14.6, 11.6, 3.6, 1 H)
4b 1.47 (ddd, J = 14.6, 11.6, 2.8, 1 H)
5 1.96 (ddqdd, J = 11.6, 11.1, 6.7, 3.6, 3.4, 1 H)
6a 1.35 (ddd, J = 14.6, 11.1, 3.0, 1 H)
6b 1.76 (ddd, J = 14.6, 12.4, 3.4, 1 H)
7 4.84 (dd, J =12.3, 3.1, 1 H)
8 -
9/10/11 0.87 (s, 9 H)
12 0.94 (d,J =7.2,3 H)
13 0.92 (d, J =6.7,3 H)
OH 4.31(d,J=11.2,1H)
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apratoxin M4 (4d)

cis-amide conformer (major)

unit C/H no. S (J in 1) 5,
Pro 1 -
2 4.13(dd,J =17.7,7.7, 1 H)
3a 1.80 (m, 1 H)
3b 2.26 (m, 1 H)
4a 1.86 (m, 1 H)
4b 1.95 (m, 1 H)
Sa 3.59 (m, 1 H)
Sb 4.01 (m, 1 H)
N-Me-lle 1 -
2 4.85(d,J=113,1H)
3 1.94 (m, 1 H)
4a 1.01 (m, 1 H)
4b 1.30 (m, 1 H)
5 0.85(dd, J =7.5,7.5,3H)
6 1.13(d, J = 6.8, 3 H)
7 2.86 (s, 3 H) 31.1
N-Me-Ala 1 -
2 4.75(q, J = 6.6, 1 H) 54.0
3 0.39(d,J=6.73H) 14.8
4 2.52 (s, 3 H) 28.6
O-Me-Tyr 1 - 50.6
2 5.25(dd, J =9.4, 7.3, 1 H)
3 2.88 (m, 2 H)
4 -
5/9 7.08 (d, J =8.9,2 H)
6/8 6.80 (d, J =8.9,2 H)
7 -
10 3.72 (s, 3 H)
11 6.86 (m, 1 H)
N-Me-Et 1 -
2a 2.31 (m, 1 H)
2b 2.31 (m, 1 H)
3a 2.70 (m, 1 H)
3b 2.63 (m, 1 H)
4 2.84 (s, 3 H)
Dtena 1 -
2 2.58 (dq, J =9.1,7.0, 1 H)
3 3.90 (m, 1 H)
4a 1.07 (ddd, J = 14.3, 11.3, 3.3, 1 H)
4b 1.47 (ddd, J = 13.7, 10.6, 3.1, 1 H)
5 1.96 (ddqdd, J = 12.4, 10.6, 6.7, 3.3, 3.1, 1 H)
6a 1.36 (ddd, J = 14.2, 11.5, 3.1, 1 H)
6b 1.73 (ddd, J = 14.2, 12.4, 3.2, 1 H)
7 4.79 (dd, J =11.9, 3.1, 1 H)
8 -
9/10/11 0.86 (s, 9 H)
12 0.89 (d, J =7.0,3 H)
13 0.92(d,J =6.7,3 H)
OH 3.73 (m, 1 H)
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apratoxin M5 (4e)

unit

C/H no.

trans-amide conformer A (major)

cis-amide conformer B (minor)

dy (J in Hz) 5 dy (J in Hz) dc

Pro 1 - 173.2

2 4.11 (dd, J = 8.0, 8.0, 1 H) 60.6

3a 1.76 (m, 1 H) 30.1

3b 2.27 (m, 1 H) 30.1

4a 1.84 (m, 1 H) 25.9

4b 1.99 (m, 1 H) 25.9

5a 3.55 (m, 1 H) 48.4

5b 4.08 (m, 1 H) 48.4
N-Me-Ile 1 - 171.6

2 4.98 (d,J =114, 1 H) 57.6

3 1.76 (m, 1 H) 33.0

4a 0.53 (br, 1 H) 25.0

4b 0.59 (br, 1 H) 25.0

5 0.15 (m, 3 H) 8.6

6 0.74 (br, 3 H) 14.4

7 2.73 (br, 3 H) 30.7 2.89 (s, 3 H) 31.1
N-Me-Ala 1 - 171.0

2 3.39 (br, 1 H) 61.1 4.87(q,J = 6.96, 1 H) 54.6

3 1.07 (d, J = 6.84, 3 H) 14.4 0.76 (d, J = 6.84) 15.1

4 2.94 (br, 3 H) 373 2.61 (s, 3 H) 29.5
O-Me-Tyr 1 - 172.2

2 5.06 (br, 1 H) 51.5 5.31(ddd, J = 8.4, 8.4, 6.4, 1 H) 51.5

3a 3.10 (br, 1 H) 37.2 3.10 (dd, J = 13.0, 8.6, 1 H) 37.2

3b 2.98 (br, 1 H) 37.2 2.98 (dd, J = 13.0, 6.1, 1 H) 37.2

4 - 131.6

5/9 7.22(d,J =8.8,2H) 131.6

6/8 6.87 (d, J =8.8,2 H) 114.7

7 - 159.7

10 3.75 (s, 3 H) 54.8 3.74 (s, 3 H) 54.8

11 7.28 (br, 1 H) . 7.20 (br, 1 H) .
mamb 1 - 168.6

2 - 136.1

3 7.64 (m, 1 H) 1292 7.40 (m, 1 H)

4 - 141.4

5 7.41 (m, 1 H) 132.8 7.38 (m, 1 H)

6 7.34 (m, 1 H) 129.1 7.36 (m, 1 H)

7 7.61 (m, 1 H) 126.1  7.45(m, | H)

8a 4.85 (dd, J = 14.6, 8.6, 1 H) 43.6 4.51 (m, 1 H) 45.8

8b 3.90 (dd, J = 14.6, 4.0, 1 H) 43.6 4.13 (m, 1 H) 45.8

9 6.59 (br, 1 H) - 6.90 (br, 1 H) N
Dtena 1 - 176.7 -

2 1.84 (dq, J = 10.0, 7.4, 1 H) 50.9 2.07 (dq, J = 9.9, 7.0, 1 H) 51.9

3 3.78 (m, 1 H) 70.2 3.56 (m, 1 H) 713

4a 1.07 (ddd, J = 14.4, 10.8, 2.6, 1 H) 38.3 1.08 (ddd, J = 14.5, 11.2, 3.1, 1 H) 39.7

4b 1.52 (ddd, J = 14.0, 11.8, 4.0, 1 H) 38.3 1.41 (ddd, J = 14.1, 11.7, 3.6, 1 H) 39.7

5 2.06 (ddqdd, J = 11.7, 10.8, 6.9, 4.0, 2.2, 1 H) 24.8 1.94 (ddqdd, J = 11.7, 11.2, 6.8, 3.6, 2.2, 1 H) 26.3

6a 1.31 (ddd, J = 14.0, 11.7, 2.5, 1 H) 38.6 1.31 (ddd, J = 14.0, 11.7, 2.5, 1 H) 38.6

6b 1.74 (ddd, J = 14.4, 12.2, 2.2, 1 H) 38.6 1.74 (ddd, J = 14.4, 12.2, 2.2, 1 H) 38.6

7 4.92 (dd, J =12.6,2.2, 1 H) 78.0 4.89 (dd, J =12.4,2.7, 1 H) 78.0

8 - 354 - 354

9/10/11 0.86(s, 9 H) 26.2 0.86 (s, 9 H) 26.2

12 0.97 (d, J = 6.94, 3 H) 15.3 0.99 (d, J =6.8,3 H) 15.5

13 0.99 (d, J = 6.90, 3 H) 19.6 1.01 (d, J =6.8, 3 H) 14.3

OH 4.27 (m, 1 H) - 4.25 (m, 1 H) N
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apratoxin M6 (4f)

trans-amide conformer A (major)

cis-amide conformer B (minor)

ot C/Hno. 8 (J in Hz) 5 8 (J in Hz) 5

Pro 1 - 173.0

2 4.06 (dd, J = 8.0, 8.0, 1 H) 60.8

3a 1.74 (m, 1 H) 30.1

3b 2.25 (m, 1 H) 30.1

4a 1.84 (m, 1 H) 26.2

4b 1.99 (m, 1 H) 26.2

Sa 3.53 (m, 1 H) 48.3

5b 4.12 (m, 1 H) 48.3
N-Me-Ile 1 - 172.0

2 497 (d,J=11.4,1H) 57.2

3 1.72 (m, 1 H) 32.9

4a 0.60 (m, 1 H) 25.2

4b 0.62 (m, 1 H) 252

5 0.13(dd, J =7.3,7.3,3 H) 8.8

6 0.72 (m, 3 H) 14.3

7 2.74 (s, 3 H) 30.5 2.88 (s, 3 H) 30.8
N-Me-Ala 1 - 170.8 - 171.5

2 3.39 (m, 1 H) 61.0 4.92 (m, 1 H) 54.1

3 1.06 (d, J = 6.8, 3 H) 14.5 0.68 (d, J = 6.6, 3 H) 15.8

4 2.93 (s, 3 H) 37.2 2.58 (s, 3 H) 29.1
O-Me-Tyr 1 - 171.3 - 172.4

2 5.04 (m, 1 H) 51.6 5.41 (ddd, 10.5, 9.0, 6.1, 1 H) 51.3

3a 3.08 (m, 1 H) 37.5 3.10 (m, 1 H)

3b 2.98 (m, 1 H) 375 2.99 (m, 1 H)

4 - 131.4

5/9 7.27(d,J =9.1,2 H) 131.6

6/8 6.86(d, J =9.1,2 H) 114.6

7 - 159.4

10 3.75(s, 3 H) 55.8

11 7.32 (m, 1 H) -
N-Me-mamb 1 - 168.2

2 - 136.2

3 7.59 (m, 1 H) 129.3

4 - 140.1

5 7.43 (m, 1 H) 133.7

6 7.36 (m, 1 H) 128.9

7 7.63 (m, 1 H) 126.4

8a 5.74(d,J =143, 1 H) 50.3

8b 3.38(d, J = 14.3, 1 H) 50.3

9 2.77 (s, 3 H) 34.4 2.98(s, 3 H) 35.2
Dtena 1 - 176.2 - 177.2

2 2.46 (dq, J = 10.3, 7.0, 1 H) 45.6 2.68 (dq, J = 9.9, 7.0, 1 H)

3 3.90 (dddd, J = 11.3, 10.3, 7.4, 3.3, 1 H) 70.8 3.88 (m, 1 H)

4a 1.14 (ddd, J = 14.3, 11.3, 3.3, 1 H) 39.0 1.13 (ddd, J = 14.2, 10.8, 3.2, 1 H)

4b 1.57 (ddd, J = 14.7, 11.8, 3.7, 1 H) 39.0 1.47 (ddd, J = 14.4, 11.6, 3.2, 1 H)

5 2.13 (ddqdd, J =12.1, 11.3, 6.8, 3.7, 2.7, 1 H) 24.7 1.95 (ddqdd, J = 11.1, 10.8, 6.8, 3.3, 3.2, 1 H)

6a 1.33 (ddd, J = 14.0, 12.1, 2.3, 1 H) 38.8 1.34 (ddd, J = 14.4, 11.1, 2.9, 1 H)

6b 1.72 (ddd, J = 14.7, 12.1, 2.7, 1 H) 38.8 1.76 (ddd, J = 14.0, 12.4,3.3 1 H)

7 4.89 (dd, J =12.4,2.1, 1 H) 77.9 4.86 (dd, J =12.5, 2.5, 1 H)

8 - 352 -

9/10/11 0.86 (s, 9 H) 25.4 0.86 (s, 9 H)

12 0.95 (d, J = 7.0, 3 H) 15.0 0.95 (d, J = 7.0, 3 H)

13 0.97 (d, J =6.8,3 H) 20.2 0.94(d, J =6.8,3 H)

OH 4.13(d, J=7.4,1H) - 3.82 (m, | H)
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13

apratoxin M7 (4g)

1
10

cis-amide conformer B (major)

trans-amide conformer A (minor)

unit C/H no. 8 (J in Fi2) 3% S (J in M) 3%
Pro 1 - 172.2 N.D.
2 4.16 (dd, J =7.7,7.7, 1 H) 60.9 4.12 (m, 1 H) 60.7
3a 1.83 (m, 1 H) 30 1.78 (m, 1 H) 29.9
3b 2.26 (m, 1 H) 30 2.29 (m, 1 H) 29.9
4a 1.95 (m, 1 H) 25.9 1.86 (m, 1 H) 26
4b 1.87 (m, 1 H) 25.9 2.02 (m, 1 H) 26
Sa 3.56 (m, 1 H) 48.5 3.61 (m, 1 H) 48.7
5b 3.91 (m, 1 H) 48.5 3.67 (m, 1 H) 48.7
N-Me-lle 1 - 171.1 - N.D.
2 4.96 (d, J =117, 1 H) 58.3 5.28(d,J =112, 1H) 57.3
3 1.95 (m, 1 H) 35.0 1.78 (m, 1 H) 34.8
4a 1.31 (m, 1 H) 26.2 1.28 (m, 1 H) 26.9
4b 0.88 (m, 1 H) 26.2 0.96 (m, 1 H) 26.9
5 0.84 (dd, J =7.5,7.5, 3 H) 10.1 0.92 (m, 1 H) 26.9
6 1.02(d,J =7.0,3 H) 14.2 0.90 (d, J = 6.8, 3 H) 14.6
7 2.80 (s, 3 H) 31.8 2.64 (s, 3H) 31.7
N-Me-Ala 1 - 170.9 - 170.9
2 4.82(q,J =6.6,1 H) 55.8 3.34 (m, 1 H) 61.6
3 0.67 (d, J = 6.6, 3 H) 15.9 1.05(d, J =6.5,3 H) 14.6
4 2.53 (s, 3H) 29.3 2.88 (s, 3 H) 37.5
O-Me-Tyr 1 - 172.9 - 172.3
2 5.15 (ddd, J =10.2, 9.0, 5.6, 1 H) 50.6 5.00 (m, 1 H) 51.4
3a 2.80 (m, 1 H) 40.3 2.74 (m, 1 H) N.D.
3b 2.99 (m, 1 H) 40.3 2.93 (m, 1 H) N.D.
4 - 130.1 - 130.1
5/9 7.10(d, J =8.9,2 H) 131.5 7.15(d, J =8.9, 2 H) 131.5
6/8 6.82(d, J =8.9,2 H) 114.8 6.84 (d, J =8.9, 2 H) 114.8
7 - 159.7 - 159.7
10 3.73(s,3H) 55.8 3.74 (s,3 H) 55.8
11 6.97 (m, 1 H) - 6.88 (m, 1 H) -
piperidine 1 - 174.9 - N.D.
2 2.49 (m, 1 H) 41.9 2.49 (m, 1 H) 43
3a 1.37 (m, 1 H) 32.1 1.54 (m, 1 H) 33.1
3b 1.62 (m, 1 H) 32.1 1.79 (m, 1 H) 33.1
4a 3.93 (m, 1 H) 46.4 4.00 (m, 1 H) 46.5
4b 3.08 (m, 1 H) 46.4 3.08 (m, 1 H) 46.5
Sa 1.54 (m, 1 H) 27.1 1.56 (m, 1 H) 26.8
5b 1.62 (m, 1 H) 27.1 1.60 (m, 1 H) 26.8
6a 4.39 (m, 1 H) 41.7 4.48 (m, 1 H) 42.3
6b 2.67 (m, 1 H) 41.7 2.58 (m, 1 H) 423
Dtena 1 - 175.8 - 176.6
2 2.82 (m, 1 H) 41.9 2.65 (m, 1 H) 44.2
3 3.59 (m, 1 H) 73.1 3.85(m, 1 H) 72.8
4a 1.23 (ddd, J = 14.2, 10.2, 2.7, 1 H) 42.8 1.10 (ddd, J = 13.8, 10.1, 2.2, 1 H) 38
4b 1.35(ddd, J = 14.2,9.1, 3.1, L H) 42.8 1.50 (ddd, J = 13.6, 11.6, 3.4, 1 H) 38
5 1.80 (ddqdd, J = 10.2, 6.8, 6.6, 5.7, 3.1, 1 H) 27.5 2.10 (ddqdd, J = 10.8, 10.1, 6.7, 3.4, 2.5, 1 H) 25.9
6a 1.53 (ddd, J = 14.4, 6.8, 4.2, | H) 38.2 1.38 (ddd, J = 14.1, 10.8, 2.1, 1 H) 39.1
6b 1.61 (ddd, J = 14.4, 8.9, 5.7, 1 H) 382 1.75 (ddd, J = 14.4, 11.1, 2.5, 1 H) 39.1
7 4.76 (dd, J =8.9,4.2, 1 H) 79.8 4.84(dd,J =12.4,22,1H) 78.6
8 - 35.7 - 35.7
9/10/11 0.88(s,9H) 26.3 0.87 (s, 9 H) 26.3
12 1.02(d, J =7.0,3 H) 14.3 0.87 (m, 3 H) 15.6
13 0.91 (d, J =6.6, 3 H) 20.8 0.94(d,J =6.7,3H) 20.3
OH N.D. - N.D. -
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apratoxin M 16 (13i)

cis-amide conformer B (major)

trans-amide conformer A (minor)

st C/Hino. dy (J in Hz) dc dy (J in Hz) dc
Pro 1 - 172.2 173.0
2 4.16 (dd, J =7.9,7.9, 1 H) 60.7 4.12 (m, 1 H) 60.5
3a 1.83 (m, 1 H) 30.0 1.79 (m, 1 H) 29.9
3b 2.26 (m, 1 H) 30.0 2.29 (m, 1 H) 29.9
4a 1.93 (m, 1 H) 25.9 1.86 (m, 1 H) 26.0
4b 1.87 (m, 1 H) 25.9 2.02 (m, 1 H) 26.0
5a 3.56 (m, 1 H) 48.3 3.61 (m, 1 H) 48.6
5b 3.90 (m, 1 H) 483 3.67 (m, 1 H) 48.6
N-Me-lle 1 - 171.1 -
2 4.96 (d, J =113, 1 H) 58.3 5.30 (d, J = 10.9) 57.1
3 1.96 (m, 1 H) 34.9 1.80 (m, 1 H) 34.9
4a 1.31 (m, 1 H) 26.3 1.28 (m, 1 H) 26.9
4b 0.91 (m, 1 H) 26.3 0.96 (m, 1 H) 26.9
5 0.83 (dd, J = 7.4, 7.4, 3 H) 10.1 0.92 (m, 1 H) 9.7
6 1.02 (d, J = 6.8, 3 H) 14.3 0.90 (d, J = 6.8, 3 H) 14.6
7 2.81 (s, 3 H) 31.6 2.66 (s, 3 H) 3.4
N-Me-Ala 1 - 170.9 - 170.9
2 4.84(q,J =6.7, 1 H) 55.7 3.35 (m, 1 H) 61.8
3 0.67 (d, J = 6.7, 3 H) 15.7 1.04 (d, J = 6.7,3 H) 14.5
4 2.55(s, 3 H) 29.2 2.93 (s, 3 H) 37.5
O-Me-Tyr 1 - 172.7 - N.D
2 5.24 (ddd, J = 9.6, 8.9, 6.1, 1 H) 50.4 5.09 (m, 1 H) 511
3a 3.10 (dd, J = 12.9, 8.9, 1 H) 40.7 3.04 (m, 1 H) N.D.
3b 2.93 (dd, J = 12.9, 6.1, 1 H) 40.7 2.91 (m, 1 H) N.D
4-15 7.65-7.52 (m, 4 H) 127.84,127.90,  7.65-7.52 (m, 4 H) 127.84, 127.90,
128.02, 128.05, 128.02, 128.05,
128.41, 128.44, 128.41, 128.44,
4-15 7.47-7.42 (m, 2 H) 129.96, 131.07,  7.47-7.42 (m, 2 H) 129.96, 131.07,
131.12, 137.54, 131.12, 137.54,
140.43, 140.50, 140.43, 140.50,
4-15 7.38-7.27 (m, 3 H) 141.60, 141.64 7.38-7.27 (m, 3 H) 141.60, 141.64
16 6.99 (d, J = 9.6, 1 H - 6.87 (m, 1 H) -
1 - 174.9 - N.D.
2 2.52 (m, 1 H) 41.9 2.49 (m, 1 H) 43.1
piperidine  3a 1.37 (m, 1 H) 323 1.54 (m, 1 H) 33.1
3b 1.65 (m, 1 H) 32.3 1.78 (m, 1 H) 33.1
4a 3.92 (m, 1 H) 46.3 4.00 (m, 1 H) 46.4
4b 3.08 (m, 1 H) 46.3 3.07 (m, 1 H) 46.4
Sa 1.54 (m, 1 H) 27.1 1.55 (m, 1 H) 26.7
5b 1.64 (m, 1 H) 27.1 1.60 (m, 1 H) 26.7
6a 4.38 (m, 1 H) 41.8 4.49 (m, 1 H) 422
6b 2.67 (m, 1 H) 41.8 2.57 (m, 1 H) 4922
1 - 175.8 - 176.4
2 2.81 (m, 1 H) 41.9 2.66 (m, 1 H) 4.2
Dtena 3 3.60 (m, 1 H) 73.0 3.85 (m, 1 H) 72.7
4a 1.23 (ddd, J = 13.6, 10.1, 2.6, 1 H) 4.9 1.10 (ddd, J = 14.2, 12.8, 2.6, 1 H) 38.2
4b 1.34 (ddd, J = 14.3, 9.1, 3.6, 1 H) 4.9 1.50 (ddd, J = 14.4, 12.7, 2.5, 1 H) 38.2
5 1.80 (ddqdd, J = 10.1, 7.1, 6.2, 5.7, 3.6, IH)  27.6 2.11 (ddqdd, J = 12.8, 11.6, 6.8, 2.5, 2.5, 1 H) 26.1
6a 1.53 (ddd, J = 14.5, 7.1, 4.0, 1 H) 38.2 1.37 (ddd, J = 14.9, 11.6, 2.7, 1 H) 39.1
6b 1.61 (ddd, J = 14.5, 8.9, 5.7, 1 H) 38.2 1.75 (ddd, J = 14.9, 12.7, 2.5, 1 H) 39.1
7 4.77 (dd, J =9.0,4.2, 1 H) 79.8 4.85 (dd, J = 12.6, 2.7, 1 H) 78.4
8 - 35.7 - 35.7
9/10/11 0.88 (s, 9 H) 26.2 0.88 (s, 9 H) 26.2
12 1.02 (d, J = 6.8, 3 H) 14.4 0.87 (m, 3 H) 15.6
13 0.92(d, J = 62,3 H) 20.8 0.94 (d, J = 6.8,3 H) 20.3
OH 3.67 (m, 1 H) - N.D. -
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MeO

Apratoxin M1 (4a)

13C NMR
(150MHz, CD,CN)

S34

PEM

ZZ0.0 Z10.0 ZO0.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 1Z0.0 110.0 100.0 90.0

60.0

ao.o0 0.0




=
557 L5
| 3
£0 EI\
R
\] =
BL'E ?
55 E
a Zz
N @)
=s 0
EZN
sTL
"é o £g T
o o
O
< ~ ooz

MeO

S35

[0 Dnw oo mmome o s e s e— A A A AAAAAAAAAAA A~ A~ DO OO0 OO0 OO o000 OO0



MeO

Apratoxin M2 (4b)

13C NMR
(150MHz, CD,CN)
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13C NMR
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MeO

Apratoxin M4 (4d)

13C NMR
(150MHz, CD,CN)
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MeO

Apratoxin M5 (4e)

13C NMR
(150MHz, CD,CN)
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MeO

Apratoxin M6 (4f)

13C NMR
(150MHz, CD,CN)
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MeO

Apratoxin M7 (49)
3C NMR

(150MHz, CD,CN)
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Table S1. A panel of 10 cancer cell lines for growth inhibition assay.

cancer cell

culture medium”

number of cells

0.01 mg/ml insulin, 10% FBS

tissue resource” (resource No.)
line (cells/well)
HCT-116 colon ECACC (CCL-247) M5A, 10% FBS 1x10°
BxPC-3 pancreas ATCC (CRL-1687) RPMI, 10% FBS 2 x 10°
A549 lung JCRB (JCRB0076) DMEM, 2 mM glutamine 1x10°
HuH-7 liver JCRB (JCRB0403) DMEM, 10% FBS 2 x 10°
MKN74 stomach JCRB (JCRBO0255) RPMI, 10% FBS 2 x 10°
U-87 MG brain ATCC (HTB-14) EMEM, 10% FBS 2 x 10°
SK-OV-3 ovary ATCC (HTB-77) M5A, 10% FBS 2 x 10°
HEC-6 uterus JCRB (JCRB1118) EMEM, 15% FBS 2 x 10°
786-O0 kidney ATCC (CRL-1932) RPMI, 10% FBS 1x10°
EMEM, NEAA, 1 mM SP,
MCF7 breast JCRB (JCRBO0134) 3x10°

“Abbreviations: ATCC, American Type Culture Collection; JCRB, Japanese Collection of Research Bioresources;

ECACC, European Collection of Authenticated Cell Cultures.

’All the media include 100 units/mL penicillin and 100 pg/mL streptomycin.
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