Supporting Information

Using Quinolin-4-ones as Convenient Common Precursors
for a Metal-free Total Synthesis of Both Dubamine and
Graveoline Alkaloids and Diverse Structural Analogues

Rodrigo Abonia * Lorena Cabrera !, Diana Arteaga , Daniel Insuasty 2%, Jairo Quiroga ', Paola
Cuervo 13, and Henry Insuasty 4

1 Research Group of Heterocyclic Compounds, Department of Chemistry, Universidad del Valle, A. A. 25360, Cali,
Colombia; rodrigo.abonia@correounivalle.edu.co; lorena.cabrera@correounivalle.edu.co;
diana.arteaga@correounivalle.edu.co; jairo.quiroga@correounivalle.edu.co

2 Grupo de Investigacion en Quimica y Biologia, Departamento de Quimica y Biologia, Universidad del

Norte, Barranquilla Atlantico 081007, Colombia; insuastyd@uninorte.edu.co.

Grupo de Estudios en Sintesis y Aplicaciones de Compuestos Heterociclicos, Universidad Nacional de Colombia, Facultad

de Ciencias, Departamento de Quimica, AA 14490, Bogotd, Colombia; pacuervop@unal.edu.co

Departamento de Quimica, Universidad de Narifio, Calle 18 No. 50-02 Torobajo, Pasto, Colombia; hein@udenar.edu.co

Correspondence: rodrigo.abonia@correounivalle.edu.co

Table of Contents

'H and ®C NMR spectra for compounds 22a-i, 23a-h, 24a-h, 26a, Graveoline (1) and
Dubamine (2) S2

S1



22a

9T
89C
we
we
8LT-F
18T
4 x4
S8'C

784
L&y
6Ly
08y

99
99'9
899

689
169
(44
w€L /

vEL
9€'L
9€'L
Sb'L
L
6S°L
092
19°L
WL

NH

Br

00T
Foot

H/ﬁc.a
=001
H\.wm.o

T0°T
Yos'1
H\mm.N

0.5

115 11.0 105 100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

12.0

05'Sh —

€095 —

L0911~
€111 \
Y2811

orTer

18'921 —
65621
81e1 "
$9'5ET —

9 TP —

bLTST—

£976T —

NH

-10

110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

120

0S'St —

€095 —

LE9TT~
v

18'9¢T —

200 190 180 170 160 150 140 130

210

65°6TF

L8'TET™
$9'SET —

-10

200 190 180 170 160 150 140 130 120 110 ¢ %00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

210

S2



22b

99°C
89T
0Le
we
6LC—F
[4:¥4
£8'C
98'C

Ly
8Lt
08t
8

99
59'9
99'9
89'9
89'9
68'9
16'9
STL

NM.L
2L
bEL
VE'L
SE'L
9E'L-
9L
Sb'L
ov'L
oL
Ly
8b'L
[
[V
¥S'L
092
29

W

—

NH

Cl

oot
Foot

— 00T

115 11.0 105 1200 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05
f1 (ppm)

12.0

§9°Gh —

86'65 —

ot
T
veeri

18971 —
S6'8ZT -7
Y62
99°CET “
b9'SET
0T TPT —

9L°TST—

69°C6T —

NH

-10

200 190 180 170 160 150 140 130 120 110 f1%00 ) 90 8 70 60 50 40 30 20 10
ppm

210

§§°Sy —

86'SS —

LLITT~
s

18921 ~_
S6'821

b6zt
9'SET —

-10

200 190 180 170 160 150 140 130 120 110 ¢ %00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

210

S3



22¢

09°C
19T
9T
59T

6LCT—

[4:¥4
£8'C
98'C

e —

69~
1wy

£9'9
$9'9
99'9
68'9
5.0/
$6'9
69>
0L
0E'L~.
[40
bE'L
e
€L
19,
€9

NH

_ CH,

Foot

Frot

W:.m

60 55 50 45 40 35 30 25 20 15 1.0 05
f1 (ppm)

6.5

11.0 105 10.0 95 9.0 85 8.0 7.5 7.0

11.5

¥6'Sh —

9’55~
0795~

9EPTT
9L°9TT W
88°9TT
9T°8TT s
08°92T —
15821 "

SOVET~_
05°SET —

96'¢ST—

€€°65T —

-10

200 190 180 170 160 150 140 130 120 110 f %00 ) 90 80 70 60 50 40 30 20 10
ppm

210

9EHIT

om.m:
68911 V.

08'92T —

1S78ZT

0S'SET —

-10

200 190 180 170 160 150 140 130 120 110 ¢ %00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

210

sS4



22d

CH,

NH

—— =767

860
F66'0

il

WSJ

00T

6°0

0°C
M\ooé
10T
=660

120 115 110 105 100 95 90 85 80 75 7.0 f16'(5 )6.0 55 50 45 40 35 30 25 20 15 10 05 00
ppm

12,5

0TTT—

§8'Gh —

P95 —

SL9TT

e8oTT >
et/
08'92T ~_
vl —
15621~
SSSET ~
8ELET —
£16ET

L67CST—

b0'E6T —

NH

CH,

-10

200 190 180 170 160 150 140 130 120 110 ¢ %00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

210

S5



22e

[4°k4
§9'¢
mw.m%
18°C—F
mw.m\
88'C

Sy~
8Ly
99
G99
199
069
26'9
8L,
veL
15
6€L
(32
052
[4WA
192
€9,

f1 (ppm)

LR

10

NH
12

13

14

€8'GY —

92'9S§ —

12911
16911
gL
28'92L
IR ARY
Nw.wmém
z0'621
65°GEL
LzvL

86'CGl —

¥6'¢61 —

NH

-10

30 20 10

40

€86y —
o

5

92'96 —

100 90 80 70 60
f1 (ppm)

110

Nn.o:
Q6911 >

1
289zL

m.RFW
20621

@ogeL

200 190 180 170 160 150

210

-10

200 190 180 170 160 150 140 130 120 110 ¢ %00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

210




22f

CH,

_ CH;

‘m

NH

CH,

L

T660

E€6T

Fsro

Root

61
60
0T

0.5

115 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0
f1 (ppm)

12.0

L6'Sh —

TW'9s ~
8TLS
8v°09

9L'v0T —

ow.w:
01T
stgrr
£8'921 —
S
e

96'7ST ~_
LEEST

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

L6'Sh —

1p°99

6245~
8v'09 " -

SLP0T — -

08°9TT
S0°LTT v
£8'92T —

75°SET —

-10

200 190 180 170 160 150 140 130 120 110 f %00 ) 90 80 70 60 50 40 30 20 10
ppm

210

S7



22g

69T
0Le
€LT
YLt
8'T—F
98'C
£8'C
06'C

08
8'v
34
8y

999
99'94
89'9
69'9
029
68'9
16'9
e

eee ]
E.L
Sez
SE'LA
9E'L
LE7L
LeL -
8b'L -7
8b'L
05°2-
052
092
1924
29
€924
S9'
892
wed
8s¢

——

NH

Cl

Cl

1660
E86'0

35 30 25 20 1.5 1.0 05 00

4.0

4.5

6.0 5.5
f1 (ppm)

6.5

11.5 110 105 100 95 9.0 8.5 8.0 7.5 7.0

12.0

6T'Sh —

5965 —

6L°9TT
[AARS V
ocg1t
18°921
[ V
25621 —
€9°0€T ~F
LTTET \
09°TET
TLSET
SEEPT —

99°¢ST —

-10

200 190 180 170 160 150 140 130 120 110 ¢ %00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

210

61°Sh —

§5°6S —

6L°9TT ~_
[

18°921 ~_
[
25621/
(et

12561

-10

200 190 180 170 160 150 140 130 120 110 ¢ %00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

210

S8



we
MN.NV

wn.w\

3.0 2.5

3.5
f1 (ppm)

4.0

85 n
65 <
. 19
697 A .
we W w9y mmﬁ
e )
9T %
85
65b .
To vw — 60
9%
%' .
: 965~
ww.w 86'5— 0T
’ 209 0T
209 200 M
vh'9— 860
069
269 _ 67
€69 mo‘o
v6'9 ] 60
69
969
002 ™
80°L ©
<«
o
vh9—

06'9
269\
€69
ve9—
69
96'9
002
80—

6.5
f1 (ppm)

70 69 68 67 66

7.1

-10

30 20 10

40

f1 (ppm)

13 12 11 10

14

Ly'Sh—

s —

P96~
8¥°10T

€£°101

69'€0T —
6L7L0T ~_
85'80T
oy TIT "

+9°02T —

96'SET —
19°06T —
ST LPT~
6L LT

0¥ TIST—
60°PST "

§9°06T —

196 —

85101 ~
et
69°€0T —

6L°L0T ~
85°80T —

o' TIT —

$9°02T —

96'SET —

19007 —

8TLYT ~
6LLbT —

oF'1ST —

60'PST —

50

95
60

100
70

105
80

110
90

120 115
110 100
f1 (ppm)

120

130
140 130

135
150

145 140
180 170 160

150

155
190

200

210

Ly'Sh —

s —

$1°96 —

85101 ~
€101
69°€0T —

6L7£0T ~
85°80T —

+9°02T —

130 125 120 115 110 105 100 95 90 85 f4 80 ) 75 70 65 60 55 50 45 40 35 30 25
ppm

135




22i

NH

i

A

Feot

o

Fseo

Foz

Freot
71
9°0

2180

60
Fro
Fse0

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
f1 (ppm)

9.0

L8'Sh —

8v'95 —

8¥'T0T —

64°L0T ~_
65801~
et
61T
ST8IT “
€901
82921 —

£5°SET~
20'9eT

816 —
1861/

S8°¢ST—

-10

30 20 10

40

18'Sh —

50

8v'95 — —

60

70

80

90

8¥'T0T —

100
f1 (ppm)

6L7L0T ~_
65'80T

110

bLITT
S6'9TT
£€9°0CT

120

8L°97T —

130

€9°GET —

200 190 180 170 160 150 140

210

-10

200 190 180 170 160 150 140 130 120 110 ¢ %00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

210

S10



23a

0L E—

L

f1 (ppm)

|

I

¥

== 06'0

Whi
u__.s._

66'1
«/.ne._

=401

10

11

12

13

14

S5YE—

L0 G

BTEI—

I —
20911 —

SEFET
Gl mmd)/r

mw.amﬂ/.

92 ZET~
EB ZET—
:u.vﬂ.\

LEWI—

46'EST—

FATA

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

09LE—

SEPr—

ZETTT—
GO 9T

SEHET~_
28921~
PEOET
9781~
£6ZET~"

-10

o
=)
=
o
=
o
=
o
g
=
R
=)
B
o
=~
o
3
o
3
sk A
25 i
Pl (%]
o
=
=
=)
=
a4
o
@
pact
o
]
=
o
iR
=
5
2
-
o
~
=
=)
2
=
o
&
i
o
=
=
o
=
~



23b

SYE—

oo

0

we
60°1
61
60°1

.J.ne._

=160

f1 (ppm)

13 12 11 10

14

BELE—

09 et —
werr—
A

nhmnﬁ./.
1) mnﬁy-
PEBIT~
B8 6ZT—
TLEET=
mn vﬂ%
o1 geT

06 THT—

LLEGT—

EFLLT—

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

BELE—

0 er—
war—

B0'bE T
£8' 92T~
ST 62T
86" GET"
rezer”

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

S12



23c¢

IFE—
16—

L.

Fooe
Eae'?

0.0

0.5

40 35 3.0 25 20 15 10

4.5

65 60 55 50

7.0
f1 (ppm}

9.0 B85 80 75

12.5 115 10.5 9.5

13.5

ShLE—

6¥'SS —

19°€9 —

8STIT ~
9THIT —
60°9TT —

8L°€2T ~
29T~
$0'82T —
60°0€T —
£h2eT —

0T —

T0°SST —

99°09T —

£€9°LLT —

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

ShLE—

6v'S5 —

8STIT ~
9THIT —
60°9TT

8L°€CT
w9t —
60°0€T ~_
EPTET ~

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

513



23d

CH,

Fce
Fes0

0T
Fee0

7980

6.0

7.0

f1 (ppm)

8.0

8.5

=ILE
€60
=H0T
=260

=980

f1 (ppm)

10

13 12

14

o
==}
|S]
9T — -—
o
==}
< 7z— 0O
yege — —
oL 11T — -3
19911 — -
89421
€501 /
mm.wﬁW e
0£°621 -\ —
STOET —
zeEt -3
Trzer -
6CEET \ ]
2'9ET \
TopT LS
o
oL TIT—
n
L4
o
19911 —
o
- o
S
8942 ~_ n~
£5°97T r~g
65821 =
0L'6TT =g
ST0ET— ra
zeTel
Trzer in
mN.mﬂ\ ra
[
o
TH0pT — r
£5°500 — o -
r

-10

200 190 180 170 160 150 140 130 120 110 f1%00 ) 90 8 70 60 50 40 30 20 10
ppm

210

WIT—

b8E —

SLTIT—
89°91T —

89'bTT ~_
75921 —
65821 —=
oz6e1
67€ET "

SLTIT—

89'9TT —

8921~
25921 —
65'821 <
0L'62T~"

62°€ET —

130 125 120 115

135

f1 (ppm)

-10

200 190 180 170 160 150 140 130 120 110 f %00 ) 90 80 70 60 50 40 30 20 10
ppm

210

S14



23e

B85
ON.N#
vm.Ng
552
GG
29°2
€9/ 1
€92+
89/ 4
0,24
R
26°L

CH,

6L
008+
Lo'g -t
29'8~
£9'g
£9'g

86 84 82 80 78 76 74 72 70 68
1 (ppm)

8.8

Hn\.c_‘.N
¥6'C
= 0L

107}
=260

f1 (ppm)

10

13 12

14

-
-
=} 7z—Q
1868 —
6z0LL —6ZO0H —
o' LLL—
82921
om.oSW
se9zl
ot et fovun -
ov'6zl
L80EL
€80l
SEvEL
19vEL
Zr9el
82'9z1
omoSW
59zl
6,821
6871 >
e sy —0v6zL
180l
€80l
SEveL —
19081/
Zr9eL —

-10

200 190 180 170 160 150 140 130 120 110 f1%00 ) 90 8 70 60 50 40 30 20 10
ppm

210

8¥'6€ —

8L'0LL —

GG LI —

9¢'9ch
8€°9Z1
6,82 —
NT@N_‘\
G8°0€L \
8L'veL

125 120 115 110
f1 (ppm)

130

135

-10

200 190 180 170 160 150 140 130 120 110 ¢ %00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

210

515



23f

9

wed

S8'Ly
fiys
UL
mhhk

6L
sra-"

958
sm.uv

MQ“JM e

OCH;,

OCH,

OCH,

1

l

A
8==
ms .

-—81'L

>0l
€l
-90°1
90

'l

f1 (ppm)

13 12 11 10

14

L5 TE—

B9BE—

5495—
60 Te—

TZ9nT—

96 0T T

BB 9T T—

SE'8ET—
b9z~
91 0ET—
BYEET—
& 9ET—
EZBET——
T T

E9EST—
ES'95T—

99'9LT—

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

LETE—

898~

S8°95—
EET9—

+1 mn:\w

b TTT—

mhm:./n

L6 PTT
98 9zT——

69 EET

-10

200 190 180 170 160 150 140 130 120 110 100 20 80 70 a0 30 40 30 20 10
f1 (ppm)

210

S16



30 25 20 15 1.0 05

35

Cl
Cl
90 85 80 75 70 65 60 55 50 45 4.0
f1 (ppm)

12.5 11.5 10.5 9.5

135

23¢g

PELE—

;.UT—
S6°GTT —

PO'vTT
S8°9ZT
68°LTT V
SS0ET V
€0TET
on.Nmﬁ \

-10

100 9 8 70 60 50 40 30 20 10
f1 (ppm)

110

l "
120

|

Il .
130

200 190 180 170 160 150 140

210

beLE—

-10

60 50 40 30 20 10

70

8T —
Fil i
sg'9et /
16'921 /
6821

SS0€T N
£0TET—2
0L2€T

THEET 7
16 TPl —

£L0°CST—

SPLLT—

90 80

I
110 100
f1 (ppm)
S17

120

il

|

140

200 190 180 170 160 150

210




23h

19E—

w09
Y
ey
7
;.mN
£6'9
£/

9i—

§6'LE—

10

20

30

40

50

60

70

f1 (ppm)

(0]
(0]

10

11

‘ l
N
1

12

o]
0]

13

14

19'S6 —

TLT0T~_
Y1201 —
18°€01 "
$9'80T ~
1601~
mwar—

€8°7¢T —

78'8TT ~_
8¥'67T

THIET ~_
YLBET~
v6ET

8b'SPT ~_
S6'LPT ~_
86T —
TPTsT ~
STEST

9T —

180 170 160 150 140 130 120 110 100 90 80
f1 (ppm)

190

S6°LE —

1956 —

TLTOT~_
YI'Z0T
18'€01 "
$9°80T ~
11601
T —

€8¢ —

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

190




Graveoline 1

89g—

g —

1587
v69
guw

S69
6T 4~
il
8L

094
wnhg\.

58
LR

0]

0]

-

G0

90 85 80 75 70 65 60 55 G0 45 40 35 30 25 20 15 10 0.5
f1 (ppm)

12.5 11.5 10.5 9.5

13.5

6€°LE —

00001 ~
G0V —
69'801

§S0'601 A
99°¢LL —
c0'9LL —
[4:x44"

c¢8’ect V
¢8'9¢) —
Sv'6cl

00¢evl
00'8¥1 ~.
8'8vL
EERZ TN

WLl —

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

6€°,E —

69'80L —

zooLL -
28TTh~
zgeeL—
189zL
9r'TEL~

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

519



24a

= U w ™~ — Ll o — Il
REE 23z 23 Pexdn EBF 508 g
cnn‘am [-- - -] ~O [ e S S M~ PO ~
FTR P FTONTTE T NN |
TRy
e
N
Br
F (dd)
7.54

||V [ A— |
'lz‘ ‘/*‘-UI II\ w'II/ v I" lII
- " e N - - AN
T T T T
(=1 m ™M o~ (=1 (=1
S S =] ] =] =]
o~ ~ ~ — ~ —

T T T
825 820 815 810 805 8.00 7.95 7.90 785 7.80 775 770 7.65 7.60 7.55 7.50 7.45 7.40 735 730 7.25

f1 (ppm)
o o P ~ -1
g i 2 B g B8 ZER € 3
o o oo ol (=N N ™~ - o
wn - (3] 3] ™M MmN ™~ ~ -
4 Z 22 a3 o9y dodg o =
| I SN NS | |

-
{

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
157 155 153 151 149 147 145 143 141 139 137 135 133 131 129 127 125 123 121 119

f1 (ppm)
o o+ — o @ 5 )
~ o™ P~ o
N g 88% ZR b
™~ ~ L= = ~ O w
S 3 8§ 883 §8 =
[ SNTe 1 |
= , !
N
Br
]
| |
1 1
J (N S | .

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
157 155 153 151 149 147 145 143 141 139 137 135 133 131 129 127 125 123 121 119

S20



24b

PHENEERRT S8 3R8RERY a£§$ﬁam“’”2m
SEEEEEEEE 33 BERIEAR BRIENAARGSS
REEREINTS T RS SRR TS
Ty
»
N
Cl
A (ddd)
775
)
]
]
]
| 1 !
|| |
- | 1
|
i ! J ‘ | | 1
WL | \|| | N 'HHA
A i \ o
i LA AN B A
\‘J),-\ MVJI"*, LA f [l |
| =\ W AT | | \ |
_j)( !&} V. k__ - - _)L( \_ (VA o (VA \ ___;‘I\_ .
[ S L o L —r— 1 i
~ o ) - o r~
& & S s 2
2 2 2 2 S S 3
————— T T
B.25 8.20 8.15 8.10 8.05 8.00 7.95 7.90 7.85 7.80 .75 770 7.65 7.60 755 7.50 745 7.40 7.35 7.30 7.25 7.20
f1 (ppm)
~ ~ b M~ M~ o~
g g $ 8 ¥ BXZA SRS g
S o s & & whoe Bl 5
B F ® B 7 ZaT8RRA 2
] kA 88 0 Rspa g pSihs |
| | | | SN NS |
I
I | !
1 ! 1
__J J .J L
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
157 155 153 151 149 147 145 143 141 139 137 131 129 127 125 123 121 119
f1 (ppm)
2 2283 § 8 2
‘ BREE O R &
8 AIAR R & ]
i SeNN 8 o =
Sy | ~SE |
1
=
N
cl |
]
|
i I |
‘,’wﬂl l J
A A - 131 129 127 15 123 121 119
1 (ppm)

S21



24c

E068°E—

08074~
oL

mmwv‘m
m.mcm.nun

9T6LLA\
6LIB L
PORRL—

884T°8-
T197°8-
80/1°8-F
12818
6161°8-

UE._.

= o |1

/N

_~CHy

——" T00t
,

7.5 7.0 6.5 6.0 5.5 5.0 45 4.0
f1 (ppm)

8.0

8.5

BGEP'SE—

LOLL9L
m,m.mc.hhw
[ 8-

SEETPIT— -

FS6S8TT—

we sy
1166971\
£90b4TT-
B2L6871—
ssevezt]
053962147
£99T1°ZET

S5L9ET—

Fezearl—

TL06'95T—

2216091 —

70 65 60 55

85 75

150 145 140 135 130 125 120 115 110 105 100 95
f1 (ppm)

155

HEER 56—

72

-

_-CHy

SBTFIT— — ———————

LLGSBIT—

£985'5T1
1LLP LTI
VELERTIN
E9LV 6717
7999621

BFSL9ET—

70 65 o0 55

85 75

150 145 140 135 130 125 120 115 110 105 100 95
f1 (ppm)

155

S22



24d

BISH'T

9EFEL
PEIE'L
SETSL
GTEGY
Emm.Lr
67zLLqL
60bLLA|
[ TIA
1818~
.Emm.ﬁw
vzoged
seaRd
_mmo.msm
£801°8-
56078
11€2°8
fzseed

B L G

CH,

F (d)
7.87

2.2

26

3.0

34

38

4.2

4.6

¥1Z—

25 20

30

0 35

4

45

70 65 60 55 50

75

ek

5.8 5.4 5.0
f1 (ppm)

6.2

6.6

78 76 74 72 70

8.2

8.6

i
st
v”mﬁ

sen
S9ET-

[iyiaca
£6ET

0'8bT—

£YST—

N
9 85 80
f1 (ppm)

160 155 150 145 140 135 130 125 120 115 110 105 100 95

¥1—

0erT—
=TS
SUETH)
LT
rell—5
9621 k__ﬁ
86T
0LET—

15

20

CHy
75 70 65 60 55 50 45 40 35 30

R

85 80
f1 (ppm)

90
S23

95

160 155 150 145 140 135 130 125 120 115 110 105 100




24e

RBEB REs geg SNNRTE
SRR 2588 BN REARPE
o 00 00w P~ L o [ N L N L
AR PN M PPZENINN

S

N |
| | [
| | || | ‘ | |
i {
I | oo
Ny [
| — |
A |- '\*. f
[~ s f
7 L _ e T - I (U
—T —— — 7
3 w [5a] ["2]
! @ a R
(a2} (=] ~ o
T T T T T T T T T T T : . T . . T .
830 825 820 815 810 805 800 795 790 785 7%30( 775 770 765 760 755 750 745 740 735 730 735
1 (ppm)
o 2 ~ ™ Moo T = =)
o [=1] — ["s} - - M
. g - FEEEERE g
~~ == L= =3 el = T - = N o Y =) o
w < ~” ™ e N NN -
£ = 4 a epapapujiapapupsl =
| WA NS
I
I
! i | | 1
1 | !
I
- J ~«—J - (S p—y
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
157 155 153 151 149 147 145 143 141 139 137 135 133 131 129 127 125 123 121 119
f1 (ppm)
oM S Mo oo g ~ ~
o~ wn w — w [22]
3 RR&E 528 2
A AATE RS Z
- oo -
I NS
X
I
P
N
I
|
1 i | .
oy LT ST ar e e, / ' Y
T — T T T ——— T T T T ——
157 155 153 151 149 147 145 143 141 13fg 137 135 133 131 129 127 125 123 121 119

1 (ppm)

S24



24f

BEEG'E—

—

0Z10%—

CH,
_CHy

o
I
]

66T,
mﬂ.m.h./
BIESY—
495547
J.
BREL L
€918
LT YA
€868
0Lp8L-

SL02°8~_
8eTe~"

—

Y
i

FO0E
Fsos

FE8'T
Feen

Foso
Fret

38

4.6 4.4 4.2 4.0

4.8

5.6 5.4 5.2 5.0

5.8

82 80 78 76 74 72 70 68 66 64 62 60
f1 (ppm)

8.4

9B/E'95

0900 19—

BLLLOL
9560°LL—=

mm_v.m....\|

£CH0'S0T—

6/Z6'8TT—

Y96E'9ZT
LSSTLTTE
U661~
a9y 6zI7
7E68'671

6T#0'SET-"
LITOLET-
9EFTOET~

S9PELPT—

PAT'EST—

PZ6'98T—

T T
105 100 95

T
110

T
135

T
145

T
155

T
160

f1 (ppm)

6LLE'9S

8900°T9—

CHy

T
P

£6E0°S0T—

06Z6'8TT—

BLEE'ITT~_
9BELLLT—
[4:IATAS
8568621~

SEEOLET—

_CH,

CH,

|

55

155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65

160



24g

53 8% 28 28=% 3BReeSs
A8 5§ =8 S288 $H8R0R
=N of b o5 o o e PR [ S S N
(¥ TT T (N PVIENINN

Cl

Y

Cl

—7.5957
_~7.5750

-—~7.5621
-—-7.5436

8.40 835 830 825 820 8.15 8.10 805 800 785 7.90 ZSSf (7.80 7.75 7.70 7.65 7.60 7.55 7.50 7.45 7.40 735 7.30 7.25
1 (ppm)
["a] M~ I~ wn T wn
g g 2 g S FERE gg8a8 g
o o = ~ oA e SO oo M8 8 o6
w < (] ~ ~M M Moy [ Ea En Ea —
4 5 & a a0 ANY S98y =
[ | \ \ 7 NI RN P \
| h Lot
]
|
I I | I |
o . u et 4 .~ | N
r—-rr—rr —r Y~ r v v r v rrr rr r - -1 -1 °-rr-rrrrrrr1rrr1rr-1r-r 11T I1r rTrrrrrrr rrr-r /T T "7 1T 1T ©7T
154 152 150 148 146 144 142 140 138 136 134 132 130 128 126 124 122 120 118
f1 (ppm)
~ — <
2 3838 BEE 2
- 5o~y nwmn N
= 5 g€d8 REg S
) aRNg H4Y =
P o Y2 \
N
cl !
I | |
o |
N . . A\, e e P ) WL T~ i —_—
154 152 150 148 146 144 142 140 138 ¢ (136 134 132 130 128 126 124 122 120 118
1 (ppm)

S26



24h

0820'9—

0L609—

6L16'9—
TREG'9

BLEOL—

8692, —

OFIbL—

SI8GLy
85857+
mSm.hM
&8&%
962924
88992/
62£9%-

EESEY~—
HLOL—

Fooz
To.m

(]

50T
8'0
F960

59

6.6 6.5 6.4 6.3 6.2 6.1 6.0

77 76 75 74 73 72 7.1 720 69 68 67
f1 (ppm)

78

7.9

8.0

G60ETOT~
TESO'TOT-"
8845201

65807901~
0569207~
1950°80T~

1268911 —

6L6T°TCT—

SSORETT—

1562 FET—
189°GET—

505" 9bT~_
€095 b1,
98ZE'BHT~,
EPEPEET

6918°05T—

CSELPST—

96

126 122 118 114 110 106 102 98
f1 (ppm)

130

150 146 142 138

154

00TETOT~
9E59°TOT-"
16457201~ !

I

8680°90T-— 3
BE6OLOT-,
HISHBOT~

-——

0ZH I ——

PLOTTET—

HI

96

126 122 118 114 110 106 102 98
f1 (ppm)

130

150 146 142 138

154

S27



Dubamine 2

95H0"9—

PO6EL~_
08054 —
-
biEss,
16594
7609°L-E
5609~
hm:.hkk_m
19524
L6504
SBLLL
LF6L L
866L'L
P18

Pria k0N
$aGTE—
8818~

Tooe

Foso

58 57 56

5.9

83 82 81 80 79 78 77 76 75 74 73 7.2 7,1”7,13 69 68 67 66 65 64 63 62 61 60
1 (ppm)

8.4

+10T—

080T~
58017

9BIT—
|IET—
ﬁmw—/
0LEl~C
vz
9621

h.@N—V
TPET—

L9ET—

L95T—

0 85

9l

95

T T T T T T T T T T T
150 145 140 135 130 125 120 115 110 105 100
f1 (ppm)

T
155

T
160

+T0T—

080T~
801"

9BII—

BTIT—
1921~
PLil-—

96T
FATAS

L'9ET—

110 105 100 95 20 85 80 75

115

f1 (ppm)

155 150 145 140 135 130 125 120
S28

160



26a

55'9—
£5'9—

LE S~
69—
T8'9-"

804~
ori—
AV e

LE—
TEL~
EE'L—

zbr"
[
6L,
15~

OH

Br

71 7.0 6.9 6.8 6.7 0.6 6.3
f1 (ppm)

72

Foor
%No_ﬁ
Frot

Frso

Feot

Foot

Eoo'T

Faot

FzoT

002
10T
Eo0z

1.4

1.8 1.6

3.0 2.8 26 24 22 2.0

36 34 3.2

58 56 54 52 50 48 46 44 42 4.0 38

68 6.6 64 62 6.0

70

76 74 7.2

fi (ppm)

S29



