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S4  '3C NMR of Berkazaphilone A (1) , 75 MHz, CDCls
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Spectral Data for Compounds 6, 7 and 8
Vermistatin (6): [a]*p -10.5° (¢ 0.0154, MeOH/CHCl5, 1:1).
Dihydrovermistatin (7): yellow solid, [o]*p -28.6° (¢ 0.0091 CHCl5); UV (MeOH) Amax (log €) 305 (3.35), 249 (3.57); IR (CHCl5)
vmax 3013, 2966, 1770, 1668, 1506, 1238, 1120, 911 cm™; *H NMR (CDCl,): 8 7.41 (s, 1H, H-2"), 6.96 (d, J = 2.0 Hz, H-7), 6.66 (d,
1H, J = 2.0 Hz, H-5), 6.44 (s, 1H, H-3), 6.17 (s, 1H, H-5"), 3.85 (s, 3H, C-6 OCH3), 3.77 (S, 3H, C-4 OCHs), 2.45 (t, J = 7.4 Hz, H-7"),
1.62 (m, 1H, J = 7.4 Hz, H-8°), 0.95 (t, 1H, J = 7.4 Hz, H-9°); **C NMR (CDCls): § 177.0 (C-4’), 170.0 (C-1), 169.4 (C-6), 163.0 (C-
6), 154.8 (C-4), 154.4 (C-2°), 129.3 (C-8), 127.7 (C-9), 123.3 (C-3°), 114.4 (C-5"), 105.1 (C-5), 98.9 (C-7), 73.5 (C-3), 56.0 (C-6
OCHjs), 55.8 (C-4 OCHj3), 35.2 (C-7), 19.9 (C-8°), 13.4 (C-9°); EIMS m/z [M]" 330(100), 271(40), 217 (70); HREIMS m/z 330.1108
[M] (calcd for C1gH1506, 330.1103).
Penisimplicissin (8): yellow solid, [o]®p -78.2° (c 0.0118, CHCls); UV (MeOH) Amax (l0g €) 448 (3.97), 310 (3.45); IR (CHCI3)
vmax 3011, 1768, 1668, 1509, 1362, 1156, 910 cm™; *H NMR (CDCls) & 7.41 (s, 1H, H-2"), 6.95 (d, J = 2.0 Hz, H-7), 6.65 (d, J = 2.0
Hz, H-5), 6.43 (s, 1H, H-3), 6.17 (s, 1H, H-5"), 3.85 (s, 3H, C-6 OCH3), 3.76 (s, 3H, C-4 OCH3), 2.44 (s, 3H, H-7°); *C NMR
(CDCl3) 8 176.9 (C-4°), 170.4 (C-1), 166.0 (C-6"), 163.0 (C-6), 154.9 (C-4), 154.4 (C-2°), 129.3 (C-8), 127.7 (C-9), 123.3 (C-3"),
115.0 (C-5°), 105.1 (C-5), 98.9 (C-7), 73.5 (C-3), 56.0 (C-6 OCHs3), 55.8 (C-4 OCH3),19.6 (C-7°); EIMS m/z [M]* 302(100), 259

(30), 217 (30), 165 (32): HREIMS m/z 302.0787 [M]" (calcd for C1gH1406, 302.0790).
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Spectral Data for Compounds 9, 10, 11, and 12
Compound 9: solid, [a]*p +20.8° (¢ 0.014, MeOH); *H NMR (CD;0D) § 9.77 (1H, s, H-12), 6.22 (1H, 5, H-5), 4.22 (1H, m, H-10), 4.04
(2H, s, H-7), 2.72 (1H, m, H-9), 2.61 (1H, m, H-9), 2.01 (3H, s, H-13), 1.19 (3H, d, J = 6.3 Hz, H-11) ; *C NMR (CD;0D) & 208.8 (C, C-8),
195.1 (CH, C-12), 165.2 (C, C-2), 164.6 (C, C-4), 139.1 (C, C-6), 113.8 (C, C-1), 111.9 (C, C-3), 111.5 (CH, C-5), 65.3 (CH, C-10), 52.1 (CH,, C-
9), 47.7 (CH,, C-7), 23.8 (CHj, C-11), 7.4 (CHj, C-13); EIMS m/z 252 (4), 234 (25), 166 (100); HREIMS m/z 252.1003 [M]" (calcd for
C13H1605, 252.0998).

Chiral derivatization of compound 9. Compound 9 (1.0 mg) was dissolved in dry pyridine (100 pL) and either the R or S
stereoisomer of a-methoxy-a-trifluoromethylphenylacetyl chloride (6 uL) added. The mixtures were stirred for 24 hours under
nitrogen. After that time, MeOH (400 pL), was added and the solvents removed. The reaction mixtures were then each passed through
a small Si gel column and eluted with CH,Cl; to give the R- and S- MTPA esters, 10. (R)-MTPA ester- *H NMR (CDCl3) 6 9.60 (1
H, s), 7.45 (5 H, m, aromatics), 6.85 (1 H, s), 5.55 (1 H, m), 3.60 (2H, s), 3.51 (3 H, s, OCHs), 3.03 (1 H, dd, J = 17.2, 7.9 Hz), 2.85 (1
H, dd, J=17.2,5.0 Hz), 1.81 (3 H, s), 1.32 (3 H, d, J = 6.4 Hz).

(S)-MTPA ester- 'H NMR (CDCls) § 9.57 (1 H, s), 7.41 (5 H, m, aromatics), 6.80 (1 H, s), 5.59 (1 H, m), 3.590 (2 H, s), 3.50 (3H, s,

OCHs), 2.96 (1 H,dd, J=17.2,8.2 Hz),2.80 (1 H, dd, J =17.2,4.7 Hz), 1.80 (3H, s), 1.39 (1 H, d, J = 6.4 Hz).

14



Methyl paraconic acid (11): solid, []*°5 +29.1° (c 0.0088, CHCl5); IR (CHCls) vinax 3027 (broad), 2981, 2939, 1774, 1716, 1178,
1025 cm™; 'H NMR (CDCls) & 4.50 (1H, t, J = 9.0 Hz, H-5), 4.29 (1H, t, J = 9.0 Hz, H-5), 3.12 (1H, g, J = 9.0 Hz, H-3), 2.88 (1H, m,
H-2), 1.37 (3H, d, J = 6.9 Hz, H-6); *C NMR (CDCl3) § 177.5 (C, C-1), 175.6 (C, C-4), 66.4 (CH,, C-5), 47.7 (CH, C-3), 37.8 (CH,
C-2), 14.6 (CHs, C-6) ; EIMS m/z 144 [M]*.

Methylation of 11: Compound 11, (2.0 mg) was dissolved in Et,O (200 pL) and a solution of CH,N; in Et,O was added drop wise
until the yellow color persisted. The solution was stirred for 5 minutes and the solvent removed under a stream of N to yield the
methyl ester 12 (2.0 mg).

Compound 12: *H NMR (CDCls) & 4.46 (1H, t, J = 9.2 Hz, H-5), 4.24 (1H, t, J = 9.2 Hz, H-5), 3.76 (3H, s, OCHg), 3.07 (1H, dt, J =
10.2, 9.2 Hz, H-3), 2.85 (1H, dq, J = 10.2, 7.1 Hz, H-2), 1.34 (3H, d, J = 7.1 Hz, H-6) ; HREIMS m/z 159.0657 [M+H]" (calcd for

C7H1104, 159.0686).

15



0.70-3PNI5-34Dh.001.001.1r.esp
0.65
0.60
0.55
0.50
0.45
0.40

0.35

0.30

Normalized Intensity

0.25

0.20

0.15

0.10

0.05

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

Chemical Shift (ppm)
S16  'H NMR of Berkedienoic acid(13), 300 MHz, CDCl;

16



PM5-34Dc13.001.001.1r.esp

(92}
0
o™ N
%‘ n 3 N =
o © < m 0,3 N~ 9 ™
= o/ ~ ~ <
\\—1 — ™
3 ¥ 7
N
T
£ o
=} @Q
z g
—

rrrfrrrr|rrrryrrrrrrrrprrrrr[rrrrrrrrr|yrrrr|yrrrrrrrr|rrrr|rrrr[1rrr1r&r[1r1rr1r|rrrr[rrrrr

160 140 120 100 80 60 40 20
Chemical Shift (ppm)

S17  '3C NMR of Berkedienoic acid(13), 75 MHz, CDCl;

17



S18

70 65 60 55 50 45 40 35 30 25 20 15 1.0
F2 Chemical Shift (ppm)

COSY of Berkedienoic acid (13), 300 MHz, CDCl;

18

F1 Chemical Shift (ppm)



: A ¥
60
- ) 80
100
120
- : N 140
- - -
- 160

70 65 60 55 50 45 40 35 30 25 20 15 10
F2 Chemical Shift (ppm)

S19 HMBC of Berkedienoic acid (13), 300 MHz, CDCl;

19

F1 Chemical Shift (ppm)



1.04PM5-9Mh.001.001.1r.esp

Normalized Intensity

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

Chemical Shift (ppm)
S20 'H NMR of Berkedienolactone (15), 300 MHz, CDCls

20



0.0459PM5-9Mc13.001.001.1r.esp

0.040

0.035

0.030

—142.46

13542
119.60

~133.27
—130.99

0.025

0.020

Normalized Intensity

125.06

0.015

—170.71

0.010

0.005

ML ikl i M it bl o
130 120 0 0

170 160 150 140 11 100

Chemical Shift (ppm)

S21  C NMR of Berkedienolactone (15), 75 MHz, CDCl;

21

9

80

70

bkl kol 1

31.75

30

23.58

20

12.59

10



S22

E
|

\H\‘\\\\‘\\\\‘\\H‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
F2 Chemical Shift (ppm)

COSY of Berkedienolactone (15), 300 MHz, CDCl3

22

F1 Chemical Shift (ppm)



B N
o o

(o2
o

- =
N o
o o

[EEN
S
o

- N

\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\
(0]
o

6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
F2 Chemical Shift (ppm)

S23  HMBC of Berkedienolactone (15), 300 MHz, CDCl;

23

F1 Chemical Shift (ppm)



| EXP. ID 0312N342

mmm

m. m NP S N Y PE NS TR T 1 - - - - H =

m .
Zla Lo
il
G B|Y T3 BTG (RITH T I evn e Taeeay 79 9 van

Bl win aoa [ ] 'RRIY] mmu
-7
d ’
) -
El=
et b Y [ TS _

M 2 L LR A S L I T | -
i .
M m 3| P8 ENSORIN iMHRREG (RGN IREAGRGE | AlARaH | SNNIIRE iBh HAR Ly
i W m FVOF RV IVT PTVFYT 1PV IPVYEY YT YTV TV YYYYTRY P Ve ﬁmm
AL : , "

7
"
m g - —_ T ™ ety - — °
8 5
m o

m ] ! e = P = -7
1 (1 7 e R e R
W b e
[=]
bl
5

S 24 NCI cell line data for berkazaphilone B (2)

24



S25 NCI cell line data for-!bequaz.éphailoﬁe C (43

25

Mational Cancer Institute Deselopmental Therapeutics Program MSC : D - 7309891 Units :Modar S5PL 0BCM EXP. ID 0312MN542
Mean Graphs Feport Date :Septernber 26, 2011 Test Date Decamber 02, 2003
FarsiCall Line Lag, 50 caesd Leg, Ta T Lexg, LS L&E0
Leukemia
HL-60{TH} -4.69 -4.30 - = -400 =
B oo & - - il — - 3 =
SR 542 e— 529 — -1.18
Mon-Small Cell Lung Sancer
=, 37 o 33 [ 3
HOP-E2 -4 52 - 440 L 417
HOP-a3 -1.74 - 428 = = 400 =
MeHE™ 45 ] a2 3% :
MCHHSZD -4.81 A5T -4Z3
Coion Cancer
HetDats 28 r i) " 15 1
HCT-116 -477 q 450 -423 k
Hcl"—ls -475 q 488 4716
Elign 28 ] i) ey 1)
CMS Cancer
bz ] -4.51 454 427
e 44 : 3 31
Melanoma
L0 Il -1.90 456 } 421 |
a8 - : ) :
SH-MEL-2 -4B5 454 | P e |
SH-MEL-5 -477 -151 I 424 I
HaR g 28l d= - i3 -
CAncer
IGROWVT -1.58 -1.55 -4.11
Bl | 35 $
OWCAR-S -1.74 - -1.45 -4.15
OWCARS -475 [ 447 -4716
= 4 = 3+ - - i -
Renal Cancer
TEa-0 -478 450 | 421 |
el 35 =3 : e f
FNF 393 -5idd A&7 | 473 |
SN12C -1.50 453 I -476 I
U5h ¢t 45 | 33 i
BC-3 -1.70 429 1 = 400 |
R oo 5 e = e =
1 1 1
HSEET -4.8g i 453 i 416 |
Fs B¢ g : = 484 {
MID -4.85 -1.28 417
Deita 157 oAl oz
Range 1.58 —— 12 —t— 037 —_—
- -I2 -1 -.I:' =3 -I2 -1 - -:I!




I EXP_ID :080THNSEB4

SSPL 0BCM
Test Date ~July 17, 2006

I Units :Molar

Septernber 28, 2011

MNSGC : D - 742358M

Report Date

Mational Cancer Institute Desslopmental Therapeutics Program
Mean Graphs

;
§
ol 1

mmmls : d
AR S

o

i

a a
El
7| BE28E HESE38EE (588255 E :BE528E ;5555558 ES :EE5E5Es (E55E8EaE (58 (BEEEE
LI AT (TITIT TVIT THTT (TITR THTII (9 | T -
m AANAA CAAAAANAA " AANAAANA T AANANAAN TAAANAAAANA AARAAAN TAANAAANA TAAN TAAANAAR .4 e
r4?
Ly
A T T S R 1
o| 8199 isaasmess amees ieeemes Meaments Iamenm 9mane e ames Ly
§TATT HTITIYT TIRTIT (TTTIYT PTVATTR (AT (1T (1 T oy
q A AAKIANAAANAAE NNAAANKEJANNANAN JAAANAAANE JAARNAANAN JAANKAANN AN JAANAR 4”—”
q
s
4
mn RHAEE |[5BBE2REE {58EE8EE {BBEAMA 1Bh858%851 :BBARRA {B5388E31 (51 (BEARR -
g gty YT TV YT YT 4441«41 FYIYFyY FYVYovey i v YPyy an
AN TAANANAAAAN JAANARA ATAANAN A TA AAA AAA JAAAAAAA (AANAAAAA (AN JAAAAAN Mma
:

S 26 NCI cell line data for penisimplissicin (8).

26



