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Abstract

As part of the search for anti-trypanosomal agents, this work presents the
production of sixteen derivatives. All of them were obtained from two natural diterpenes,
one with kaurane skeleton (ent-kaurenoic acid) and other with a pimarane skeleton (ent-
pimaradienoic acid). Then, the eighteen compounds were assayed against epimastigote
form of Trypanosoma cruzi, with the derivatives showing increase of activity in relation
to their precursors. Moreover, the most active derivative presented an ICsp <12,5 uM
(estimated 0.8 uM), lower than Benznidazole (ICso = 9.8 uM), used as control. The
esterification of acid diterpenes showed to be an interesting way in the search for anti-

trypanosomal agents.

Supplementary material contents:
This material contains *H and *C {'H} spectra with expansions and complete

spectroscopic data for all eighteen substances. (Total of 50 pages)

“COOR

1:R=H 3:R=H 2:R=H

4:R =CH, 9: R =CH, 14: R =CHj

5: R = (CH,)3CHjy 10: R = (CH,)3CH; 15: R = (CHy)3CH3
6: R = PhCH, 11: R = PhCH, 16: R = PhCH,

7: R = 4-BrPhCH, 12: R = 4-BrPhCH, 17: R = 4-BrPhCH,
8: R = 4-CIPhCH, 13: R = 4-CIPhCH, 18: R = 4-CIPhCH,

Fig. S1 Chemical structures of kaurane (1 and 3-13) and pimarane (2 and 14-18)

diterpenes
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Fig. S2 Compound 1 *H-NMR spectrum, 500MHz, CDCls;
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Fig. S3 Compound 1 *H-NMR spectrum, 500MHz, CDCl; — Expansion 1
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Fig. S4 Compound 1 *C-NMR spectrum, 125MHz, CDCl;
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Fig. S5 Compound 1 *C-NMR spectrum, 125MHz, CDCl; — Expansion
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Fig. S7 Compound 2 *H-NMR spectrum, 300MHz, CDCl; — Expansion 1
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Fig. S8 Compound 2 *H-NMR spectrum, 300MHz, CDCl; — Expansion 2
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Fig. S9 Compound 2 *C-NMR spectrum, 75MHz, CDCl;
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Fig. S11 Compound 3 *H-NMR spectrum, 500MHz, CDCls;
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Fig. S12 Compound 3 *H-NMR spectrum, 500MHz, CDCl; - Expansion
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Fig. S13 Compound 3 **C-NMR spectrum, 125MHz, CDCl;
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Fig. S14 Compound 3 **C-NMR spectrum, 125MHz, CDCl; - Expansion
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Fig. S15 Compound 4 *H-NMR spectrum, 500MHz, CDCl;
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Fig. S23 Compound 6 *H-NMR spectrum, 500MHz, CDCl;
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Fig. S34 Compound 8 *H-NMR spectrum, 500MHz, CDCls;
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Fig. S41 Compound 9 **C-NMR spectrum, 125MHz, CDCls



Normalized Intensity

Normalized Intensity

0.70 3Ester Met. ac. caur. metoxilado.002.esp

0.65

0.60

0.55

0.50

0.45

0.40

—38.15

—42.11
—37.15

—43.32

0.35

0.30

56.02
—49.16
—40.76

0.25

—51.11
39.49

0.20

—43.82

—~44.74

0.15

0.10

0.05

60 55 50 45 40 35
Chemical Shift (ppm)

30

—28.74
—26.67

22.13

—

25 20

e

22

19.13
15.34

8.44
18.25

=X

o

15 10

Fig. S42 Compound 9 **C-NMR spectrum, 125MHz, CDCls - Expansion

Caurenoato Butila Metoxi.001.esp

0.7

0.6

“OCH,4

0.5

H

COO(CH,)5CHs
0.4

0.3

0.2

7.26
4.05
4.01

4.07
.
3.99

0.1 5
—
|

3.12

.

/163
=141

— =
112111
u Hu

)

—1.27
116

—0.85

0.95

0.00

_~1.00
0.78

wl

J—— s
3.00 1.17 1.04 6.57 16.42 3.153.22 2.613.793.17 1.13

| L | Sy S— |

I u o 1 u

8 7 6 5 4
Chemical Shift (ppm)

2

Fig. S43 Compound 10 *H-NMR spectrum, 500MHz, CDCl;

1 0



Normalized Intensity

Normalized Intensity

0.30—2
0.25—;
0.20—§
0.15—§
0.10—2

0.05

23

Caurenoato Butila Metoxi.001.esp S
™
~ H
‘COO(CH,)3CH,4
[Ted
o b
g o
s 2
LT
SE
< o™
I
: l A ‘
112 111 3.00
| [
4.1 4.0 3.9 3.8 3.7 3.6 35 3.4 3.3 32 3.1 3.0

Chemical Shift (ppm)

Fig. S44 Compound 10 *H-NMR spectrum, 500MHz, CDCl; — Expansion 1

Caurenoato Butila Metoxi.001.esp

1.27

1.16

0.7 4
0.6 4
E 0
E @
] [Te} o
2 |
0.5 ?
0.4 4
0.3
0.2
E 8
3 N
0.1 N~ g O i ©
] - N < | ~
E [NENE S S
3 1o f |
0 I
1.17 104 6.57 16.42 3.15 3.22 2.613.79 3.17 1.13
] [ I 1 1 [N u e u —l
— T —— — —
2.0 15 1.0

Chemical Shift (ppm)

Fig. S45 Compound 10 *H-NMR spectrum, 500MHz, CDCl; — Expansion 2



Normalized Intensity

Normalized Intensity

24

Caurenoato Butila Metoxi.015.esp 8_
N
0.25
] ‘OCH;,
0.204
3 " H
] COO(CH5)3CH3
0.154
_: D0d 0 5 3 e
] 82859539328 3 olBE
0.10 5 gLETSTann e \aguy
] 8 =5 oI
] © [
- ©
b ~
] ~
] —
0.05
0 3
o o A A ) 3 st M o k1 s 1 e o s L i b
200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)
Fig. S46 Compound 10 **C-NMR spectrum, 125MHz, CDCl;
JCaurenoato Butila Metoxi.015.esp
0.20
0.15
] ™~ <
(2] @Q n < o
E o S © Nen® o S ;S J o &
E S © 9 o 8354 33 ® B Q9N B o
0.10 8 S8 o RBFIS2 ax [ Jigig g ¢
] [ o o JIRTT s N =
] | g Y | | |
0.05
o 1
65 60 55 50 45 40 35 30 25 20 15

Chemical Shift (ppm)

Fig. S47 Compound 10 *C-NMR spectrum, 125MHz, CDCl; - Expansion



Normalized Intensity

Normalized Intensity

o
3

o
o

0.5

0.4

0.3

0.2

0.1

o
o

0.5

0.4

0.3

0.2

0.1

25

Caurenoato Benzila Metoxi.001.esp S
o™
©
E N
3 -
3 o
E —
3 i
3 |
3 ®
E ~
E ] 7
_: N~
3 ~
= ™
3 ~
E S o485 o
E 6 0 © 2
; 2 3
53 8\
E wl|lw i
3 |l
.l ,
E — — A L
5.90 1.301.25 3.12 1.471.258.6114.533.54 3.493.24 5.89 3.30
LI u I u u = —u | L= |
8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 20 15 1.0 0.5 0
Chemical Shift (ppm)
Fig. S48 Compound 11 *H-NMR spectrum, 500MHz, CDCl;
Caurenoato Benzila Metoxi.001.esp
35
n o
5
S
wn wn
1!
/N
1.301.25
[ |
L e e o L e e e e e e I e m e e e e B L e e e
7.0 6.5 6.0 55 5.0

Chemical Shift (ppm)

Fig. S49 Compound 11 *H-NMR spectrum, 500MHz, CDCl; — Expansion 1



26

8L'0—

8T'T—

91—

Caurenoato Benzila Metoxi.001.esp

n
<

<]

o
<

<)

[Te}
(52}

[S)

o re) o
] o N
<] S o

Aisuaju| paziew.ioN

n
-

<]

o
-

<]

[Te)
o

S

o

0.5

1.0

15

2.0

25

3.0

Chemical Shift (ppm)

Fig. S50 Compound 11 *H-NMR spectrum, 500MHz, CDCl; — Expansion 2

Y6'EV" " gl vp/
16—

Caurenoato Benzila Metoxi.002.esp

0.55

0.50

0.45

0.40

brezT— 22'82T~ 66'2CT~
LT'9ET—
0 o 0 o ) o
™ 5] 2 « — =
<] <) S S [S) [S)

Aisuaju| paziew.ioN

Chemical Shift (ppm)

Fig. S51 Compound 11 3C-NMR spectrum, 125MHz, CDCls;



27

Caurenoato Benzila Metoxi.002.esp
0.55

0.50

0.45

0.40

0.35

0.30

0.25

Normalized Intensity
65.96
—b55.96

—54.55
43.35

—15.50

0.20

~29.68
—28.82
—26.61
22.16

0.15

49.11
—43.94
—40.71
—39.56
—38.13
—37.00

57.11
19.13
'/-18'43—18.21

0.10

—42.11

—44.73

0.05

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

Fig. S52 Compound 11 **C-NMR spectrum, 125MHz, CDCl; - Expansion

Caurenoato 4-Bromobenzila Metoxi.001.esp g
(3¢}
3 ©
E &~
0.8 < 7
3 lo
0.74
23 S
20 S
2
£
8o
N
8 E
£ E
S 0.4
z 3 8
3 =)
>3 2%, 8y
E NS 88
e TN
QI\|IO')_ o
[te] <~ < <
— - 382 by
E N(\i?‘ \
; By i
E " It
0 3 ) AN — G =
1.882.00 1.151.15 3.26 1.19 1.14 17.803.40 3.37 3.59 4.59
uou [ | I ol I L U
o o e M I e e s e e L e L B S B
8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

Fig. S53 Compound 12 *H-NMR spectrum, 500MHz, CDCls



Normalized Intensity

Normalized Intensity

28

JCaurenoato 4-Bromobenzila Metoxi.001.esp
0.453
0.403
0.354
0.303
0.253 ®
E N
E 2 Q.
E ~ o~
0.20 ~ RN © Qg
E ~ - =)=}
E 3 T
0.154
E 3 |3
E 1) <f
0.109 ML
0.053 {
0 f
1.88 2.00 1.151.15
[ [ [N
———————— T
75 7.0 6.5 6.0 55 5.0
Chemical Shift (ppm)
Fig. S54 Compound 12 *H-NMR spectrum, 500MHz, CDCl; — Expansion 1
Caurenoato 4-Bromobenzila Metoxi.001.esp & S R
— — o
[
0.40
0.35
0.30
0.25
0.20
0.153
N
0.103 2o
3 ]
0.05
o ] \ J
119 114 17.80 3.40 337 359 4.59
[y [ T R Ry S —
—— —— —
25 2.0 15 1.0 05

Chemical Shift (ppm)

Fig. S55 Compound 12 *H-NMR spectrum, 500MHz, CDCl; — Expansion 2



29

ce8t
281~ ¢9ST—

9T'¢e—"

09'92—
088z
€026~

S9'0v—

mm.mwn\.
LEREaY

T6'SS—

vo26d

1.0 4Caurenoato 4-Bromobenzila Metoxi.002.esp

88'¢8—

90'¢cT—

™~ © ] < ]
o o o o o
Ansuaju| paziewloN

0.9
0.8

8T'GET—

8T'LLT—

0.2

0.1

180 160 140 120 100 80 60 40 20
Chemical Shift (ppm)

200

Fig. S56 Compound 12 **C-NMR spectrum, 125MHz, CDCl;

15

Nm,mﬁl|m
228T—+

Nv.wﬁn\. .\.

60'6T

9T'¢c—

09'9¢— w
owwm|w
o
™
n
™
€0'Le—

40

3
(2]
S
fal
|
|
o
~
<
<
N
45
Chemical Shift (ppm)

50

55

60

65
Fig. S57 Compound 12 *C-NMR spectrum, 125MHz, CDCl; - Expansion

70

™~ © ] <
o o o o
Ansuaju| paziew.loN

1.03Caurenoato 4-Bromobenzila Metoxi.002.esp

0.9
0.8

« N
[S) S

0.1



Normalized Intensity

Normalized Intensity

30

LCK_KAMe4Cl.001.esp S
[s¢]
0.8 -
0.7 4 ©
E ~
3 ::I N~
E -
E | i
0.6 I
05 3
E ~
3 ~ o
3 S S
3 o
0.4 4 o~
E o
3 ~
E \
03
02 4 88
E g
3 2 St
= ~ ol
01 |3
E FE ¥ a1 ] L — \ A
0 . P pann i AT s
4.79 1.331.26 3.26 1.36 1.38 3.70 2.08 12.80 4.84 3.38 1.41 2.99 2.26 2.11 3.67
1 T [ T e o e T TR ] 1
e o L L .
8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)
Fig. S58 Compound 13 *H-NMR spectrum, 500MHz, CDCl;
LCK_KAM&ICI.001.esp
~
|
055
050
0.45
0.40
i 9
0.35 T
030 o
= ~
/
0.254
0.203
E o N
E S S
0.153 T
E n - (2]
E — (=]
0.10 2 sl |5
E ) |1
0.053 ‘W)
0 3 Y R VY
4.79 1.331.26
[ [
T e T
7.0 6.5 6.0 5.5 5.0

Chemical Shift (ppm)

Fig. S59 Compound 13 H-NMR spectrum, 500MHz, CDCl; — Expansion 1



Normalized Intensity

Normalized Intensity

o
=
[$;]

o
=
o

o
=)
a

o

0.10

0.09

o
=}
©

o
o
N

o
=)
>

o
=)
@

o
o
=

o
Q
®

0.02

0.01

LCK_KAMe4Cl.001.esp

—1.27
—1.17
0.77

31

— \
136 1.38 3.69 2.08 12.79 4.833.371.41 2.98 2.262.10 3.67
1 |- e e = = u
I e e e T o e e e e e e T B e e e e I L s s s s — T
2.0 15 1.0 0.5

Chemical Shift (ppm)

Fig. S60 Compound 13 *H-NMR spectrum, 500MHz, CDCl; — Expansion 2

Caurenoato 4-Clorobenzila Metoxi.002.esp

(]
N~
o
N
—
|~
[o0]
N
—
8|
—
3
N S
R
S
—
200 180 160 140 120 100 80 60 40

Chemical Shift (ppm)

Fig. S61 Compound 13 *C-NMR spectrum, 125MHz, CDCl;

20

0.00



32

Caurenoato 4-Clorobenzila Metoxi.002.esp
0.09

0.08

0.07

0.06

Normalized Intensity
o o
o o
= G
65.17
57.09
55.97
54.60
49.16
—44.74
—43.34
—42.10
—40.70
—38.12
—37.07

o
o
@
—43.98
39.59

0.02

68 66 64 62 60 58 56 54 52 50 48 46 44 42 40 38 36
Chemical Shift (ppm)

Fig. S62 Compound 13 B*C-NMR spectrum, 125MHz, CDCl; — Expansion 1

Caurenoato 4-Clorobenzila Metoxi.002.esp
0.09

0.08

0.07

o
=
>

0.05

0.04

Normalized Intensity

o
Q
@®

0.02

0.01

29 28 27 26 25 24 23 22 21 20 19 18 17 16 15
Chemical Shift (ppm)

Fig. S63 Compound 13 *C-NMR spectrum, 125MHz, CDCl; — Expansion 2



Normalized Intensity

Normalized Intensity

o©
o

©
S

o
(S}
FTARTRTI RETR FRTRARRRTAATRTURTERY NTRU AT FRATIRTTNI ARRTARYRTI ARATI FUTRI FRTRARTARA ATERINTENY INUTH FRUT1 AT

o
w

0.2

0.1

Pimaradienoato Metila.001.esp

33

3.63

—1.20
—1.00
—0.55

7.27
,5.14
0.00

495
N-4.93

4.89

5.74
5.71
5.70

Iz

568

S — 7 ~ —\ R
1.11 100215 3.18 1.191.24 13.17 4.85 3.45 2.71 3.07 3.19
LI UL ] | | S e X e |

0.45—§
0.40—;
0.35—§
0.30—;
0.25—;
0.20—§
0.15—;
0.10—;

0.053

8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

Fig. S64 Compound 14 *H-NMR spectrum, 300MHz, CDCl;

_EPimaradienoato Metila.001.esp

<
A
5

T
6.0 55 5.0 45
Chemical Shift (ppm)

Fig. S65 Compound 14 *H-NMR spectrum, 300MHz, CDCl; — Expansion 1



Normalized Intensity

Normalized Intensity

34

Pimaradienoato Metila.001.esp i 8
— —
0.40
0.35
0.30
0.25
0.20
_: n
E S
3 —
0.15 N
0.10
0.05
0 3
1.19 1.24 13.17 485 345  2713.07
1 1 L I S
—
25 2.0 15 1.0
Chemical Shift (ppm)
Fig. S66 Compound 14 *H-NMR spectrum, 300MHz, CDCl; — Expansion 2
_:Pimaradienoato Metila.015.esp
0.25
0.20
0.15-] N
] ~
: S o {8, 8,
- N 2 B5aQHY
1 5 99 woNY 9
] © NP s oI T8
1 g 8 ~ 0 \g 3 /ﬁlj‘ — o
J 5 ~ N \ b
& 5% AN
b |
0.05

Aot o s 0, s, s

120 100 80 60 40 20 0
Chemical Shift (ppm)

Fig. S67 Compound 14 *C-NMR spectrum, 75MHz, CDCl;



0.25

0.20

Normalized Intensity

0.15

0.10

0.05

o
o

o
o

Normalized Intensity
o
(&2

o
w

o
N

0.1

Pimaradienoato Metila.015.esp

56.12

55

Fig. S68 Compound 14 **C-NMR spectrum, 75MHz, CDCl; - Expansion

—51.13
N-50.52
44.15
3928
~38.49
3826
—36.46
N-35.78
—29.31
\28.96
24.29
—19.66
1921

50 45 40 35 30 25 20
Chemical Shift (ppm)

Pimaradienoato Butila.001.esp

COO(CHy)5CH,

7.26

—4.93
4.89

L
_/-5
\
4.04
?:£4.01
L

5.72

5.70

.15
4.95

8.0

7.5

D
1.07 1.002.12 2.70
LI U u Ll

7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15
Chemical Shift (ppm)

Fig. S69 Compound 15 *H-NMR spectrum, 400MHz, CDCls

—1.20
—1.00

~-0.94

1.0

15

—0.57

u
0.5

13.56

P e e —
1.26 1.3522.58 3.40 2.53 3.06 4.23 3.23
uou 1 U

1

0.00

35

10



Normalized Intensity

Normalized Intensity

36

_JPimaradienoato Butila.001.esp
0.453
0.403 ,
E ’/I/\\
0.353
0303
3 COO(CH2)3CH3
0253
0.20 3
3 <
3 & 33
E <t (o)} < <
- [ee]
0154 we 0 S| @ bl
3 [Telite} [T} |
E Sl
0.10—:
0.05
0 —
1.07 1.00 2.12 2.70
[ [l [ [
- —_——————————————— 77— —
5.5 5.0 4.5 4.0

Chemical Shift (ppm)

Fig. S70 Compound 15 *H-NMR spectrum, 400MHz, CDCl; — Expansion 1

Pimaradienoato Butila.001.esp & 8 3 5
- - O o
[
0.453
0.405
0.354
0.304
0.254
0.205
0.15
0.105
" I M
R / L,_-__
126 135 2258 3.40 253 3.06 4.23 3.23
I Ty Vi [
———— T
25 2.0 15 1.0 05

Chemical Shift (ppm)

Fig. S71 Compound 15 *H-NMR spectrum, 400MHz, CDCl; — Expansion 2



37

00" /4

Pimaradienoato Butila.002.esp

1.0

0.9

0.8

0.7

© ] <
o o o
Ajsuaju| paziewloN

vL2iT—

16°LeT—

0T'8€T—

9¢'LVT—

0.3

0.2

05°L.T—

0.1

180 160 140 120 100 80 60 40 20
Chemical Shift (ppm)

200

Fig. S72 Compound 15 *C-NMR spectrum, 100MHz, CDCls;

1.0 4Pimaradienoato Butila.002.esp

0.9

0.8

0.7

89°€T
TLET

1261
8c'6T
1261/

0€'ve—

€162~
ze6e/
15°0e~

08'6e—
25'9e
12'88—
GE€'6E—

9T'vr—

€9'05—

9T'95—

86'€9—

© ] =<
o o o
Ajsuaju| paziew.loN

0.3
0.2
0.1

20 15 10

25

60 55 50 45 40 35 30
Chemical Shift (ppm)

65

Fig. S73 Compound 15 **C-NMR spectrum, 100MHz, CDCl; - Expansion



Normalized Intensity

Normalized Intensity

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

38

Pimaradienoato Enzila.001.esp Q
~ ]
I (=
. I
E ©
] ~ o
-3 - [Te)
E T =
] < > o
- o
4 o
E o 2
E n
E <
— mn
3 (3]
E ~
3 N
3 N N l L.._.__
E / — A A
6.18 1.052.281.232.121.01 1.38 1.59 11.11 5.02 3.19 3.64 3.11 2.72
1 [ e I | L I S T e |
L e o B L L B o e e B BN A e N
8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

Fig. S74 Compound 16 *H-NMR spectrum, 400MHz, CDCl;

Pimaradienoato Benzila.001.esp

- D ©

©

RE6 S

N
~ A

1.05

6.0 5.9 5.8 5.7 5.6 55 5.4 5.3 5.2 5.1 5.0 4.9 4.8 4.7 4.6
Chemical Shift (ppm)

Fig. S75 Compound 16 *H-NMR spectrum, 400MHz, CDCl; — Expansion 1



Normalized Intensity

Normalized Intensity

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

Pimaradienoato Benzila.001.esp

1.22
0.99

My

0.52

39

/ NWMJL__

1.38 1.59 11.11 5.02 3.19 3.643.11
—l | | | | H 1 H

2.72
[}

0.55

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

i MMM(
200 180 160 140 12

T
25 2.0 15 1.0
Chemical Shift (ppm)

Fig. S76 Compound 16 *H-NMR spectrum, 400MHz, CDCl; — Expansion 2

Pimaradienoato Benzila.002.esp

128.43

112.80

—39.26
36.46

35.79

129.01
|
127.89-128.09
—65.98
—56.24
—50.48

147.21

177.16

0 100 80 60 40
Chemical Shift (ppm)

Fig. S77 Compound 16 *C-NMR spectrum, 100MHz, CDCl;

N\

29.68 ~29.33 \-

\-29.07

24.33

~-19.20

19.67
—13.70

20



0.55

0.50

I
IS
a

©
»
o

o
w
a

o
w
o

0.25

Normalized Intensity

o
N
o

o
=
[$;]

0.10

0.05

1.0

0.9

0.8

o
3

o
o

I
~

Normalized Intensity

o
w

o
)

0.1

Pimaradienoato Benzila.002.esp

65.98

Fig. S78 Compound 16 *C-NMR spectrum, 100MHz, CDCls; - Expansion

65

60

56.24

55

50.48

50

Pimaradienoato 4-Bromobenzila.001.esp

7.26

—7.47
7.23

7.49
7.22

A
-\-\_

J

45

—39.26
—36.46
\-35.79

\-38.26

40 35
Chemical Shift (ppm)

29.07

—~29.68 29 33

30

o
(5]
IEAERTR FRTRACRRTI ARRTI RRTTI ARATA ARTTA FRARAARTRY FERTACRRTI ARRT RTRTI ARRTA AYATY FARTARTARN] FRRTAARRTIANATE ATY

2.012.01
uou

1.10
Ll

———— \ —
1.301.212.72 4.98 3.93 3.75 2.27 3.22 3.34 2.88
Lo L O =

24.33

25

r19.67

20

—121

—0.99

—19.20

0.90
0.86

o

15

0.49

13.70

0.00

40

10

8

7

6

5

4
Chemical Shift (ppm)

3

Fig. S79 Compound 17 *H-NMR spectrum, 400MHz, CDCls

0



Normalized Intensity

Normalized Intensity

0.70 JPimaradienoato 4-Bromobenzila.001.esp

0.65-

0.60 -

0.55-

0.50=

0.45-

0.40-

0.35-

0.30=

0.25-

0.20-

0.15-

0.10=

0.05-

7.26

—7.47
~7.23

I
L

7.49
7.22

41

2.01 2.01
|- |-

0.7 4

0.6 4

0.5 4

044

0.3 4

024

0.1 4

T
75 7.0 6.5 6.0

Chemical Shift (ppm)

Fig. S80 Compound 17 *H-NMR spectrum, 400MHz, CDCl; — Expansion 1

Pimaradienoato 4-Bromobenzila.001.esp

1.30 1.21 2.72 4.98
L 1

1.21
0.99
0.49

1.05
—1.03
—0.90
"-0.86

-

s
3.93 3.752.273.223.34 2.88
[ [N TR [

3.0 25 2.0
Chemical Shift (ppm)

15 1.0 0.5

Fig. S81 Compound 17 *H-NMR spectrum, 400MHz, CDCl; — Expansion 2



42

Pimaradienoato 4-Bromobenzila.015.esp

77.00

129.92

0.065 -

0.060

0.055 -

0.050 -

0.045 -

—131.64

0.040 -

0.035 -

—65.20
38.49

36.44
\-29.03

39.07
ﬁ\‘35.78
\-24.35
‘{19.65
—13.71 -19.22

0.030 -

0.025 3

~128.02

f44.25
[

Normalized Intensity
.46

56.21

_/-50

122.05

0.020 5

-0.02

0.015 -

0.0104

0.005

| 4l

mmdJmM.I‘ummnlllul.lﬂudl\mwmmmwwmmmmu.. b W
200 180 160 140 120

PR T PR VTN Y A
100 80 60 40 20
Chemical Shift (ppm)

Fig. S82 Compound 17 **C-NMR spectrum, 100MHz, CDCl;

0.065 JPimaradienoato 4-Bromobenzila.015.esp
0.060
0.055
0.050
0.045

0.040

65.20

0.035

44.25
/39.07
—38.49
36.44
24.35
19.65
-/——19.22

0.030

56.21
50.46
f39.22
—35.78
L2933 59 03

Normalized Intensity
-38.24

13.71

0.025

0.020

0.015

0.010

0.005

i bl ,u‘.M.m YT \JMI.L.AILMJMM R ‘IINLIIMJ j hl.“l.lhlﬂu

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

Fig. S83 Compound 17 *C-NMR spectrum, 100MHz, CDCl; - Expansion



Normalized Intensity

Normalized Intensity

43

Pimaradienoato 4-Clorobenzila.001.esp by
—
1.05 I - 2
E @ [=}
E $
0.9
0.8
0.73
0.6
E MmN
3 NN
0.4 ~|
3 o
E S
0.3—E 98 5' @
3 P v P
3 Sie'8 s g
0.2 oo~ g
3 IRoo | lF=—
E RRToRTopTe]
0.14 (Y
I
0 3 p—— e T "
4.22 1.00 5.29 1.101.08 6.96 3.52 2.32 3.642.29 2.93 1.61 2.85
5] L  E— L H —_—l | |

8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 15 1.0 0.5 0
Chemical Shift (ppm)

Fig. S84 Compound 18 *H-NMR spectrum, 400MHz, CDCl;

1.0 gPimaradienoato 4-Clorobenzila.001.esp
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1

o
732
=7.29
5.72
f 5.70
j:s 69
—5.67

4.22 1.00 5.29
| S— | S— S
L B e e e L B e e e e B e e B e o e L o o o e e e e B e e e e LA I e o o e o e e e B e L
7.5 7.0 6.5 6.0 55 5.0

Chemical Shift (ppm)

Fig. S85 Compound 18 *H-NMR spectrum, 400MHz, CDCl; — Expansion 1



Normalized Intensity

Normalized Intensity

44

Pimaradienoato 4-Clorobenzila.001.esp by
—
1.05 @ 2
3 R (=
E T I
0.95
0.8
0.73
0.6
053
0.4
0.3
E 35 T <
0.24 o i
3 In) T (=]
E > ©Q
E I ?g
03 < (gl
1.10 1.08 6.96 3.52 2.32 3.642.292931.61 2.85
—_ e I S ST T - ]
T T T T T T
3.0 25 2.0 15 1.0 0.5
Chemical Shift (ppm)
Fig. S86 Compound 18 H-NMR spectrum, 400MHz, CDCl; — Expansion 2
Pimaradienoato 4-Clorobenzila.015.esp g
N
] ey
4 ©
] o
4 N
0.20 b
E (oo}
] ©
E oo}
— N
B -
- /
0.15
. ™
] N
n N~
<
1 -
0.10 8
] R
] ~ =
] = <
4 ~ o™
4 ~ —
0.05 i ¢
] I
0

PR Y OT T A NI P TPP A PR PV W P W[V | i At i ) L it

220 200 180 160 140 120 100 80 60 40 20 0 -20
Chemical Shift (ppm)

Fig. S87 Compound 18 *C-NMR spectrum, 100MHz, CDCl;



45

_: Pimaradienoato 4-Clorobenzila.015.esp

:::::

0.20
2 2
2L
£ 0.5
= ]
Q B
g B
N :
5] ] 8 - 2 3 © ~
b4 ] ~ s 58 < o ~ N ]
0.104 < ~ N oo &R RN ¢! ~9 -
A N N o N T} S | < S
E N} [=] { BVl ® N |
' 8 i RN TR g
wn
| - N

SO bt i ot ol b b

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

Fig. S88 Compound 18 **C-NMR spectrum, 100MHz, CDCl; - Expansion

Compound 1 (ent-kaur-16-en-19-oic acid) *H NMR (500 MHz, CDCls): 5 4.80 (m, 1H, H-17a),
4.74 (m, 1H, H-17b), 2.64 (m, 1H, H-13), 2.20-1.35 (m, 16H, CH and CH, groups), 1.24 (s, 3H,
CHs-18), 1.18-0.97 (m, 4H, CH and CH. groups), 0.95 (s, 3H, CH3-20), 0.85-0.75 (m, 1H, CH
and CH: groups); 3C NMR (125 MHz, CDCls): & 184.1, 155.9, 103.0, 57.1, 55.2, 49.0, 44.2,

43.9, 43.8,41.3, 40.7, 39.7, 39.6, 37.8, 33.1, 29.0, 21.8, 19.1, 18.4, 15.6.

Compound 2 (ent-pimara-8(14),15-dien-19-oic acid)

IH NMR (300 MHz, CDCls): 8 5.72 (dd, 1H, J; = 17.1 Hz, J,= 10.4 Hz, H-15), 5.16 (m, 1H, H-
14), 4.95 (dd, 1H, J1 = 10.4 Hz, J, = 2.0 Hz, H-163), 4.92 (dd, 1H, J; = 17.1 Hz, J, = 2.0 Hz, H-
16b), 2.42-1.16 (m, 15H, CH and CH, groups), 1.27 (s, 3H, CHs-18), 1.13-0.98 (m, 2H, CH and
CH; groups), 1.01 (s, 3H, CHs-17), 0.66 (s, 3H, CH3-20); *C NMR (75 MHz, CDCls): § 184.6,
147.1, 137.9, 128.0, 112.9, 56.1, 50.5, 44.0, 39.2, 38.5, 38.47, 37.9, 36.4, 35.8, 29.3, 29.2, 24.1,

19.6, 19.2, 13.8.
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Compound 3 (ent-16-methoxykauran-19-oic acid) *H NMR (500 MHz, CDCls): 6 3.13 (s, 3H,
OCHj3), 2.20-1.30 (m, 19H, CH and CH- groups), 1.28 (s, 3H, CHs-17), 1.23 (s, 3H, CH3-18),
1.07-0.96 (m, 2H, CH and CH. groups), 0.95 (s, 3H, CHs-20), 0.84-0.74 (m, 1H, CH and CH>
groups); *C NMR (125 MHz, CDCls): 5 183.8, 84.1, 56.9, 56.0, 54.6, 49.1, 44.7, 43.7, 43.3, 42.0,

40.6, 39.7, 37.8, 37.1, 28.9, 26.6, 22.0, 19.0, 18.4, 18.2, 15.5.

Compound 4 (ent-16-kauren-19-oic acid methyl ester) *H NMR (500 MHz, CDClz): § 4.79 (m,
1H, H-17a), 4.73 (m, 1H, H-17b), 3.64 (s, 3H, CHa-1"), 2.63 (m, 1H, H-13), 2.25-1.35 (m, 15H,
CH and CH; groups), 1.17 (s, 3H, CHs-18), 1.16-0.95 (m, 4H, CH and CH- groups), 0.83 (s, 3,
CHs-20), 0.78 (m, 1H, CH and CH, groups); *C NMR (125 MHz, CDCls): § 178.1, 155.9, 103.0,
57.1,55.1,51.1, 49.0, 44.2, 43.9, 43.8, 41.3, 40.8, 39.7, 39.4, 38.1, 33.1, 28.8, 21.9, 19.1, 18.4,

15.4.

Compound 5 (ent-16-kauren-19-oic acid butyl ester) *H NMR (500 MHz, CDCls): & 4.80 (m,
1H, H-17a), 4.74 (m, 1H, H-17b), 4.07 (dt, 1H, J; = 10.9 Hz, J, = 6.7 Hz, H-1"a), 4.00 (dt, 1H, J;
=10.9 Hz, J; = 6.7 Hz, H-1°b), 2.63 (m, 1H, H-13), 2.20-1.35 (m, 19H, CH and CH; groups),
1.17 (s, 3, CHs-18), 1.15-0.98 (m, 4H, CH and CH groups), 0.95 (t, 3, J = 7.5 Hz, CH3s-4"), 0.85
(s, 3, CHs-20), 0,80 (m, 1H, CH and CH. groups),; *C NMR (125 MHz, CDCls): & 177.7, 156.0,
102.9, 63.9, 57.1, 55.1, 49.0, 44.2, 43.8, 41.4, 40.8, 39.6, 39.5, 38.1, 33.1, 30.6, 29.7, 28.9, 21.9,

19.4,19.2,18.4, 15.6, 13.7.

Compound 6 (ent-16-kauren-19-oic acid benzyl ester) *H NMR (500 MHz, CDCls): § 7.39-7.29
(m, 5H, H-Ar), 5.14 (d, 1H, J = 12.4 Hz, H-1"a), 5.05 (d, 1H, J = 12.4 Hz, H-1°b), 4.79 (m, 1H,
H-17a), 4.73 (m, 1H, H-17b), 2.62 (m, 1H, H-13), 2.25-1.35 (m, 16H, CH and CH: groups), 1.19
(s, 3H, CHs-18), 0.79 (s, 3H, CHs-20) 1.13-0.92 (m, 4H, CH and CH, groups); *C NMR (125
MHz, CDCls): 6 177.3, 155.9, 136.2, 128.4, 128.2, 128.0, 102.9, 65.9, 57.2, 55.0, 48.9, 44.2, 43.9,

43.8,41.3,40.7, 39.6, 39.5, 38.1, 33.1, 28.9, 21.9, 19.2, 18.4, 15.6.
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Compound 7 (ent-16-kauren-19-oic acid p-bromobenzyl ester) *H NMR (400 MHz, CDCls): &
7.49 (m, 2H, H-Ar), 7.25 (m, 2H, H-Ar), 5.09 (d, 1H, J = 12.6 Hz, H-1’a), 4.98 (d, 1H, J = 12.6
Hz, H-1°b), 4.79 (m, 1H, H-17a), 4.73 (m, 1H, H-17b), 2.63 (m, 1H, H-13), 2.70-1.35 (m, 13H,
CH and CH; groups), 1.18 (s, 3H, CHs-18), 1.15-0.78 (m, 7H, CH and CH- groups), 0.77 (s, 3H,
CH3-20); *C NMR (100 MHz, CDCls): § 177.2, 155.8, 135.2, 131.6, 130.0, 103.0, 65.2, 57.2,

55.0, 48.9, 44.2, 44.0, 43.8, 41.3, 40.7, 39.6, 39.5, 38.1, 33.1, 29.7, 28.8, 22.0, 19.2, 18.4, 15.6.

Compound 8 (ent-16-kauren-19-oic acid p-chlorobenzyl ester) *H NMR (500 MHz, CDCls): &
7.36-7.28 (M, 4H, H-Ar), 5.11 (d, 1H, J = 12.5 Hz, H-17a), 5.00 (d, 1H, J = 12.5 Hz, H-1°b), 4.79
(m, 1H, H-17a), 4.73 (m, 1H, H-17b), 2.62 (m, 1H, H-13), 2.25-1.35 (m, 15H, CH and CH;
groups), 1.18 (s, 3H, CH3-18), 1.15-0.79 (m, 5H, CH and CH groups), 0.77 (s, 3H, CHs-20); *C
NMR (125 MHz, CDCls): 6 177.2, 155.8, 134.7, 129.7, 128.7, 103.0, 65.1, 57.1, 55.0, 48.9, 44.2,

43.9, 43.8, 41.3, 40.7, 39.6, 39.5, 38.1, 33.1, 29.7, 28.8, 21.9, 19.2, 18.4, 15.6.

Compound 9 (ent-16-methoxykauran-19-oic acid methyl ester) *H NMR (500 MHz, CDCls): &
3.64 (s, 3H, CHas-1"), 3.12 (s, 3H, OCHs3), 2.21-1.30 (m, 17H, CH and CH, groups), 1.27 (s, 3H,
CHs-17), 1.16 (s, 3H, CHs-18), 1.04-0.93 (m, 3H, CH and CH. groups), 0.83 (s, 3H, CHs-20),
0.83-0.73 (m, 1H, CH and CH; groups); **C NMR (125 MHz, CDCls): § 178.1, 83.9, 57.0, 56.0,
54.6,51.1, 49.1, 44.7, 43.8, 43.3, 42.1, 40.7, 39.5, 38.1, 37.1, 28.7, 26.6, 22.1, 19.1, 18.4, 18.2,

15.3.

Compound 10 (ent-16-methoxykauran-19-oic acid butyl ester) *H NMR (500 MHz, CDCl3): &
4.06 (dt, 1H, J=11.0 Hz, J, = 6.6 Hz, H-1"a), 4.00 (dt, 1H, J=11.0 Hz, J, = 6.6 Hz, H-1°b), 3.12
(s, 3H, OCHs), 2.20-1.30 (m, 22H, CH and CH groups), 1.27 (s, 3H, CHs-17), 1.16 (s, 3H, CHa-
18), 1.04-0.97 (m, 2H, CH and CH- groups), 0.95 (t, 3H, J = 7.4 Hz, CH3-4"), 0.85 (s, 3H, CHjs-
20), 0.82-0.74 (m, 1H, CH and CH groups); 3C NMR (125 MHz, CDCl5): § 177.7, 83.9, 63.9,
57.0, 56.0, 54.6, 49.1, 44.7, 43.8, 43.3, 42.1, 40.8, 39.5, 38.1, 37.0, 30.6, 28.8, 26.6, 22.1, 19.4,

19.1, 18.4,18.2, 15.5, 13.7.
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Compound 11 (ent-16-methoxykauran-19-oic acid benzyl ester) *H NMR (500 MHz, CDCls): &
7.39-7.30 (m, 5H, H-Ar), 5.12 (d, 1H, J = 12.5 Hz, H-1"a), 5.06 (d, 1H, J = 12.5 Hz, H-1°b), 3.12
(s, 3H, OCHg), 2.23-1.29 (m, 18H, CH and CH: groups), 1.26 (s, 3H, CH3-17), 1.18 (s, 3H, CHs-
18), 1.05-0.93 (m, 3H, CH and CH groups), 0.78 (s, 3H, CH3-20); 3C NMR (125 MHz, CDCls):
6 177.3,136.2,128.4, 128.2, 128.0, 66.0, 57.1, 56.0, 54.6, 49.1, 44.7, 43.9, 43.4, 42.1, 40.7, 39.6,

38.1, 37.0,29.7, 28.8, 26.6, 22.2, 19.1, 18.4, 18.2, 15.5.

Compound 12 (ent-16-methoxykauran-19-oic acid p-bromobenzyl ester) *H NMR (500 MHz,
CDCla): § 7.49 (m, 2H, H-Ar), 7.24 (m, 2H, H-Ar), 5.07 (d, 1H, J = 12.6 Hz, H-1a), 4.99 (d, 1H,
J =12.6 Hz, H-1"b), 3.12 (s, 3H, OCHs), 2.21-1.29 (m, 15H, CH and CH groups), 1.26 (s, 3H,
CHs-17), 1.17 (s, 3H, CHs-18), 1.05-0.93 (m, 2H, CH and CH; groups), 0.82-0.73 (m, 1H, CH
and CH, groups), 0.77 (s, 3H, CHs-20); *C NMR (125 MHz, CDCls): & 177.2, 135.2, 131.6,
130.0, 122.1, 83.9, 65.2, 57.0, 55.9, 54.5, 49.1, 44.7, 43.9, 43.3, 42.1, 40.6, 39.5, 38.1, 37.0, 28.8,

26.6, 22.2,19.1, 18.4, 18.2, 15.5.

Compound 13 (ent-16-methoxykauran-19-oic acid p-chlorobenzyl ester) *H NMR (500 MHz,
CDCly): & 7.35-7.28 (m, 4H, H-Ar), 5.09 (d, 1H, J = 12.5 Hz, H-17a), 5.00 (d, 1H, J = 12.5 Hz,
H-1°b), 3.12 (s, 3H, OCHs), 2.21-1.18 (m, 19H, CH and CH. groups), 1.27 (s, 3H, CHs-17), 1.17
(s, 3H, CHs-18), 1.05-0.93 (m, 2H, CH and CH groups), 0.77 (s, 3H, CH3-20); *C NMR (125
MHz, CDCls): 6 177.2, 131.7, 130.0, 129.7, 128.7, 83.9, 65.1, 57.1, 55.9, 54.6, 49.1, 44.7, 44.0,

43.3,42.1, 40.7, 39.6, 38.1, 37.0, 28.8, 26.6, 22.2, 19.1, 18.4, 18.2, 15.5.

Compound 14 (ent-pimara-8(14),15-dien-19-oic acid methyl ester) *H NMR (300 MHz, CDCls):
§5.71 (dd, 1H, J; = 17.4, J; = 10.4 Hz, H-15), 5.14 (m, 1H, H-14), 4.94 (dd, 1H, J; = 10.4 Hz, J,
=1.8 Hz, H-16a), 4.91 (dd, 1H, J. = 17.4 Hz, J, = 1.8 Hz, H-16b), 3.63 (s, 3H, OCH3), 2.40-1.21
(m, 14H, CH and CH, groups), 1.20 (s, 3H, CHs-18), 1.08-1.01 (m, 2H, CH and CH. groups),

1.00 (s, 3H, CHs-17), 0.55 (s, 3H, CH3-20). *C NMR (75 MHz, CDCl3): & 177.9, 147.2, 138.0,
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127.9,112.8,56.1,51.1, 50.5, 44.2, 39.3, 39.0, 38.5, 38.3, 36.5, 35.8, 29.3, 29.0, 24.3, 19.7, 19.2,

13.6.

Compound 15 (ent-pimara-8(14),15-dien-19-oic acid butyl ester) *H NMR (400 MHz, CDCls):
65.71 (dd, 1H, J1 =17.3 Hz, J, = 10.4 Hz, H-15), 5.14 (m, 1H, H-14), 4.94 (dd, 1H, J; = 10.4 Hz,
J2 = 1.9 Hz, H-16a), 4.91 (dd, 1H, J; = 17.3 Hz, J; = 1.9 Hz, H-16b), 4.06 (dt, 1H, J; = 10.8 Hz,
J>=6.7 Hz, H-1’a), 4.00 (dt, 1H, J; = 10.8 Hz, J,= 6.7 Hz, H-1°b), 2.40-1.25 (m, 18H, CH and
CH; groups), 1.20 (s, 3H, CHs-18), 1.14-1.02 (m, 2H, CH and CH: groups), 1.00 (s, 3H, CHs-17),
0.94 (t, 3H, J = 7.4 Hz, CHs-4"), 0.57 (s, 3H, CHz-20); *C NMR (100 MHz, CDCls): & 177.5,
147.3, 138.1, 127.9, 112.7, 64.0, 56.2, 50.5, 44.2, 39.4, 39.1, 38.5, 38.3, 36.5, 35.8, 30.6, 29.3,

29.1,24.3,19.7,19.4,19.2, 13.71, 13,68.

Compound 16 (ent-pimara-8(14),15-dien-19-oic acid benzyl ester) *H NMR (400 MHz, CDCls):
6 7.42-7.26 (m, 5H, H-Ar), 5.70 (dd, 1H, J: = 17.3 Hz, J, = 10.5 Hz, H-15), 5.14 (d, 1H, J =12.5
Hz, H-1a), 5.13 (m, 1H, H-14), 5.03 (d, 1H, J = 12.5 Hz, H-1°b), 4.94 (dd, 1H, J; = 10.5 Hz, J;
= 2.0 Hz, H-16a), 4.89 (dd, 1H, J; = 17.3 Hz, J, = 2.0 Hz, H-16b), 2.40-1.40 (m, 14H, CH and
CH, groups), 1.22 (s, 3H, CHs-18), 1.14-1.02 (m, 2H, CH and CH> groups), 0.99 (s, 3H, CHs-17),
0.52 (s, 3H, CH3-20). **C NMR (100 MHz, CDCls): 6 177.2, 147.2, 129.0, 128.84, 128.78 128.4,
128.1, 127.9, 112.8, 66.0, 56.2, 50.5, 39.3, 39.1, 38.5, 38.3, 36.5, 35.8, 29.7, 29.3, 29.1, 24.3,

19.7,19.2,13.7.

Compound 17 (ent-pimara-8(14),15-dien-19-oic acid p-bromobenzyl ester) *H NMR (400 MHz,
CDCly): & 7.48 (m, 2H, H-Ar), 7.22 (m, 2H, H-Ar), 5.70 (dd, 1H, J, = 17.4 Hz, J, = 10.4 Hz, H-
15), 5.14 (m, 1H, H-14), 5.07 (d, 1H, J = 12.5 Hz, H-1"a), 4.97 (d, 1H, J = 12.5 Hz, H-1°b), 4.95
(dd, 1H, J: =10.4 Hz, J,= 1.6 Hz, H-16a), 4.88 (dd, 1H, J1 =17.4, J, = 1.6 Hz, H-16b), 2.40-1.40
(m, 11H, CH and CH; groups), 1.21 (s, 3H, CHs-18), 1.10-0.80 (m, 5H, CH and CH, groups),

0.99 (s, 3H, CH3-17), 0.49 (s, 3H, CH3-20). *C NMR (100 MHz, CDCls): § 177.1, 147.2, 137.9,
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135.2,131.6, 129.9, 128.0, 122.1, 112.8, 65.2, 56.2, 50.5, 44.2, 39.2, 39.1, 38.5, 38.2, 36.4, 35.8,

29.3,29.0, 24.4,19.6, 19.2, 13.7.

Compound 18 (ent-pimara-8(14),15-dien-19-oic acid p-chlorobenzyl ester)'H NMR (400 MHz,
CDCls): § 7.33 (m, 2H, H-Ar), 7.28 (m, 2H, H-Ar), 5.70 (dd, 1H, J; = 17.1 Hz, J, = 10.4 Hz, H-
15), 5.13 (M, 1H, H-14), 5.09 (d, 1H, J = 12.5 Hz, H-1’a), 4.99 (d, 1H, J = 12.5 Hz, H-1°b), 4.94
(dd, 1H, J1 =10.4 Hz, J, = 2.0 Hz, H-164a), 4.88 (dd, 1H, J. = 17.1 Hz, J, = 2.0 Hz, H-16b), 2.40-
1.24 (m, 13H, CH and CH- groups), 1.21 (s, 3H, CHs-18), 1.10-0.80 (m, 3H, CH and CH: groups),
0.99 (s, 3H, CH3-17), 0.49 (s, 3H, CH3-20). 3C NMR (100 MHz, CDCls): & 177.1, 147.2, 137.9,
134.7,133.9, 129.6, 128.7, 128.0, 112.8, 65.2, 56.2, 50.4, 44.2, 39.2, 39.1, 38.5, 38.2, 36.4, 35.8,

29.3,29.0, 24.4, 19.6, 19.2, 13.7.



