Jod molecules )

Supporting Information for
Total Synthesis of the Racemate of Laurolitsine

Mingyu Cao *, Yiming Wang }, Yong Zhang', Caiyun Zhang', Niangen Chen” and Xiaopo Zhang"*"

1 Key Laboratory of Tropical Translational Medicine of Ministry of Education, Hainan Key Laboratory for
Research and Development of Tropical Herbs, School of Pharmacy, Hainan Medical University, Haikou
571199, China

2 Research Center for Drug Safety Evaluation of Hainan Province, Hainan Medical University, Haikou
571101, China

3 Correspondence: hy0207011@hainmc.edu.cn (N. C.); hy0207077@hainmc.edu.cn (X. Z.). Tel:

+86-0898-66893826 (X. Z.)

Table of Contents

® H NMR and BC NMR SPectra Of 2...cuuiueuniiniiniiiiiiiiiiiiiieieiieiei it een i eresternesnesneresnernens 52-53
® H NMR and BC NMR SPectra Of 3...cuuiuiuniiniiniiiiniiniiiiiiiiiiiii s eeesn e eenernseneenens 54-55
® H NMR and BC NMR SPectra Of 4....uceuiiuiuieiiiiiiiieiiiiiiiiiiiiiineiin i rei et st eaesaesaeens S6-57
® H NMR and BC NMR SPectra Of 6.....cuuiuiuiuniiiiuiiiiiiiiiiiiiiiiniiiinei et eaeae s eaesaesaeens 58-59
® H NMR and BC NMR SPeCtra Of 7....uuiuuiuniiniiniiniiniiniiiiiiiiiiineieiieie et eeeanerncrneenernseneenens 510-S11
® H NMR and BC NMR Spectra Of 8....uvuuiuniiiiiniiiiiiiiiiiiiiiiiiiiiii e eeeti e ean et eaneanennens 512-513
® H NMR and BC NMR SPectra Of 9...cuuiuniuniiniiniiiiniiniiniiiiiiiii et ciseeern e e ennseneenens 514-515
® 'H NMR and BC NMR spectra Of 10.....cuuveuiiuieiiiiiiuiiiiiiiiiiiiiinieiniie e ie i ssiesessetesessessennens S16-517
® 'H NMR and BC NMR spectra Of T1....uciueuiuiiuniiniiiiiieiiieieiiiieieieieieieirieeterereseriesssnens 518-519
® H NMR and BC NMR Spectra Of T12.....ccuiuiuniiniiniiniiiiiiiiiiiiiiiiieieineinern i eierneeneserernennens 520-521
® 'HNMR and BC NMR spectra Of 13.....ciuieuiiiiiiiniiiiiiiiiiiiiiiiiiieieieiieieieieieseiesnesesesnssnens 522-523
® H NMR and BC NMR Spectra Of T4.....ccuiuniuniiniiniuniuiiiniiiiiiiieiiieieineiern i eierneeneserernennens 524-525
® 'H NMR and BC NMR Spectra Of 15....uciuveuiuiiiniiniiiiiiiiiiiieiiiiiieieieiieieieirieeterereseresssnees 526-527

® 'H NMR and C NMR spectra of Laurolitsine (16)......cccoveuviuiiniiniiniiniiniiiiiiiinenenneneeneeeennens 528-529


mailto:hy0207011@hainmc.edu.cn
mailto:hy0207077@hainmc.edu.cn

— — — — — — — — — ) ) ) ) ) ) o o = o [ [ [
| | | | | | | | | | | | | | | | | | | | | |
=

£9€6 "€ — —= =—00¢
¢l91 G— _ ¢ =70
¢196°9
1686 °9
0622 °L
696 .m% —_— = =101
€61 7L )
Tove "L~k - — _ .. ww M
P1OE "L = =
52\ vy
08€¥ 'L
28ey L

~~

Q

2 .

z

x O

Q

s
166L 66— — —96°0

Q

=

o ™

p=

S

()

<t

p—

B

z m \

jon

10

11

12

S2

f1 (ppm)



~0. 013

~0. 012

~0. 011

~0. 010

~0. 009

~0. 008

~0. 007

—0. 006

~0. 005

—0. 004

~0. 003

~0. 002

~0. 001

~0. 000

f1 (ppm)

S 2 B I8 » =
. sl e e el e e . . (o2} N
5 £ % ggdssy =S S s
- | SN\ \/
3C NMR (100 MHz, CHLOROFORM-D)
(0]
BnO
H
\
(0]
2
|
" el " » Wb - ."__w.'. Mot i -
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
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 =20

—~—0. 001

S3



] S Lo S Lo S Lo S Lo (e} Lo [«) %
2 o <t Sl (ag] [ap] [a\] [aN] — — o [e) 0
S ) o o ) = ) = ) o ) = T
L | | | | | | | | | | | |
o 1 __J .
)16 °€ — E=90°¢
eV1 6— — JL 902
3688 '9
5116 °9
1210 °L
)IET L
K AR —_ 660
360672 — =060
302€ L — B 660
369 "L / .
518€ .NV H!S o1
SHe L
7088 L~ .
Teg 1= — 960
~~
Q
! [
W o
Z
@) \
=
Q
[~4
Q
|
jan!
Q o
G
jan
=
[e)
(=]
ND) @]
m
=

BnO

10

12

S4

f1 (ppm)



~0. 010

~0. 009

~0. 008

~0. 007

~0. 006

~0. 005

~0. 004

~0. 003

~0. 002

~0. 001

~0. 000

8 8 YL BVILSI I8 © o
o SSI8 B o3 o “‘.
ST i B JINNY O = br
| BRI ERY
BCNMR (100 MHz, CHLOROFORM-D)
BnO
X
N NO
O 2
3
|
| |
WOV o Mt oM o WA N A MvNu Lme ANV N ATt ILMMMNWMJWMWMMMMWWMMW%MWW
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
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 =20

f1 (ppm)

——0. 001

SH



~0. 50

~0. 45
~0. 40

~0. 35

~0. 30

~0. 25

~0. 20

~0. 15
~0. 10
~0. 05
~0. 00

€EVs”
709§
9LLG"
S0LL"
LL8L"
1508 °

GE9L "

G290

9299
L1299°
€289 "
G189 "
€069 "
€L69 "
9EVL
G€9L
¢S61
Ge1e
81€¢C "
1792 "
V€8T
010~
169¢~
898¢
G

S N S S N N S N S Te Rl R o Rlo RioR (o Rio R{o]

g—

T Ne=—"""

'"HNMR (400 MHz, CHLOROFORM-D)

NH,

BnO
~

A

J

A

e
26"

=00"

=66 "

ST
48

91"
or-

— o

—

[SSENE
T

10

11

12

S6

f1 (ppm)



~0. 080

~0. 075

~0. 070

~0. 065

~0. 060

~0. 055

~0. 050

~0. 045

—0. 040

—0. 035

~0. 030

~0. 025

~0. 020

~0. 015

~0. 010

~0. 005

~0. 000

f1 (ppm)

23 FEBRE 8 = = o = i
o G Rl G < - L
LS (2esds 8 oo = 8 3
\V2 PSS |
BCNMR (100 MHz, CHLOROFORM-D)
BnO
\ NH2
@)
|
I
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
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10  -20

~—0. 005

ST



~0. 60

~0. 55

~0. 50

~0. 45

~0. 40

-0. 35

~0. 30

~0. 25

~0. 20

~0. 15

~0. 10
~0. 05
~0. 00

——0. 05

6720
c9v0 -
6€90
6290
€680 "
8680
1701 °

16v€°
199¢€°
L0LE "
€68¢
897§
9.9§
8¢LS
1665
2056 -
1696
8196
11L6°
6586
€686 °
1100 °
1,00 °

LV6V
0028
V€65
6719
06¢EL
7092
TV9L
8¢8L

R R o e NN e Rl B R R Ja e Jo

‘9

9
9
9

— o —

YRR

'"H NMR (400 MHz, CHLOROFORM-D)

o

OH

Foo¢

6671

667 |

oz

0L°0

L0°C
501

10

11

12

S8

f1 (ppm)



o ce] ~ © o < e [aN — o o) [0} o~ © Lo < ae) [N — o =
— — — — — — — — — — (e} [«) (e} [e) o (e} o (e} (=) o .
S oS =) S =) S =) S =) S o S o S o S o S o S T
] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] 1
66 C1—
8G 0V —
IL°66—
18°09—
E =
90111 ]
88 GIT—
0L .omT/.
LT °L2T—
8 "GV I~
vI9pT~"T
s
a o
@)
S 5
0l gLT— [
o
=
C 6
N
i
=
—
o
T o
a4
=
Z
e

-10

10

20

60 50 40

70

T
110

T T T T
140 130

—
150

— 1T T T " T T T " T T
210 200 190 180 170

T
220

S9

f1 (ppm)



Y

1.

~1.8

-1.7

1.6

1.5

~1.4

~1.3

~1.2

1

-1,

~1.0

~0.9

~0.8

~0.7

~0.6

~0.5

~0. 4

~0.3

~0. 2

~0. 1

~0.0

——0.1

0%
12
€C

6V
G8
80
01
IT

el”

el

9
9
289
9

.m./.
=

O e e

N
T

o
e
hé
T

b

'HNMR (400 MHz, CHLOROFORM-D)

\/O

OBn

.

Feze

=007C

=30 ¢
60z

F=3a0°C

F90°€

Foee |

10

11

12

S10

f1 (ppm)



~0. 034

~0. 032

~0. 030

~0. 028

~0. 026

~0. 024

~0. 022

~0. 020

~0. 018

~0. 016

~0. 014

~0. 012

~0. 010

—0. 008

~0. 006

~0. 004

~0. 002

~0. 000

f1 (ppm)

= % o S L TS RT- N BT > (I > !
o~ < < ™ AN o~ o~ — [l =] <
— Ho— — — o — = — o~ O o <t —
\Y4 I N2 1 I
BCNMR (100 MHz, CHLOROFORM-D)
\\\\v///()
(0] e
(0]
OBn
7
I
I I
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
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20

—~—0. 002

S11



1.6

¢S "
68"

I

€8
€8
€8
78
V8
LG
62
43
123
9¢
18%
97

S12

1.5
~1.4
~1.3
~1.2
1.1
1.0
~0.9
~0.8
—0.7
~0.6
~0.5
~0. 4
~0.3
~0. 2
~0. 1
~0.0
——0.1

f1 (ppm)

I e e e o S S e Rl Rl R IR
e A
OBn
12 11 10

13

'"HNMR (400 MHz, CHLOROFORM-D)
HO

14




177.96

BCNMR (100 MHz, CHLOROFORM-D)

HO

OBn

_~149.13
™~-148.27

—137.04

—115.34
—111.96

29 HIRPRm——

71.15
56. 12

WIS

40. 60

~0. 011

~0. 010

~0. 009

—0. 008

~0. 007

~0. 006

~0. 005

~0. 004

~0. 003

—0. 002

~0. 001

~0. 000

—
220

T T T T T " T
210 200 190 180 170 160

T T T T T T
110 100 90 80
f1 (ppm)

70 60

50

40

30

20

10

-10

=20

——0. 001

S13



o o Lo o Lo (] Lo (] [le] [e] Lo (e} %
=) =) S S =) =) S =) =) =) S S [
| | | | | | | | | | | | |
0L€— _— = =161
¥8e— —_ = =867
60 °G— —_ — =961
78 .@/
c0°L
. _
62 °L _
08 s/ —t J ”mm q
€L 660
el R e . S ||M 1
L8°LF H\
6 "L
)
20°8— = 7870

"HNMR (400 MHz, CHLOROFORM-D)

Br

HO

OBn

S14

10

12




~0. 010

~0. 009

~0. 008

~0. 007

~0. 006

~0. 005

~0. 004

~0. 003

~0. 002

—0. 001

~0. 000

f1 (ppm)

% 83 B K288 38 o o ©
< S © B ia S Sis ? “ <
= I= o gEss pog = s g
| NP AN
BC NMR (100 MHz, CHLOROFORM-D)
Br
HO
(0] -
(@]
OBn
9
|
|
' |
| ! |
I
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
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10  -20

~—0. 001

S15



1

-1,

~1.0

~0.9
~0.8
~0.7

~0.6

~0.5

~0. 4

~0.3

~0. 2

~0. 1
~0.0

—=0. 1

808G~
4865 °
Ge19 -

eree”
GI6¢ "
199¢€ °
9€8¢ "
9¢c6V
118"
€1e8”

6950 °
8L.0°
081¢ "
1eee”
9LVE "
00§S -
16667
€025~
¥6LS "
8769
6699
060.
€63L”
V8LL"
1986
¢SLe
8163 "
6€2E "
Lyee”
cove”
cI8e”
LL6€ "
1€y "
LIEY "

|

|

r /IUJ/ /| In]

B
OBn

"HNMR (400 MHz, CHLOROFORM-D)
NH

BnO
N

10

Fe-

Fr10-

=28

.-
Wﬁom.

Fss-

S~

S So——a
T T

NN — AN
T

10

11

12

S16

f1 (ppm)



~0. 0023

169. 83
149. 73
148. 46
148. 30
147.81
71.17
7110
56. 29
56. 10
—143. 64
—40.72
—34.94
—29.178

~0. 0022

|
|

;0.0021
;0.0020
C NMR (100 MHz, CHLOROFORM-D) 0. 0019
BnO -—0. 0018
Br ;0.0017

AN NH ;0.0016
;0.0015
(@] - -—0. 0014
;0.0013

OBn 0. 0012

10 -
0. 0011
0. 0010
0. 0009
0. 0008

~0. 0007

~0. 0006

~0. 0005

0. 0004
I 0. 0003
| b T " 0. 0002
0. 0001

WWWWWWWMW | | | bl o. 0000

~—0. 0001

~—0. 0002

L — 1 " T " T " T " T " T " T T T T — 1 "~ 1 T " T " T " T " T " T " T " T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 =20
f1 (ppm) S17



~0. 70

~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
~0. 00

~—0. 05

GL0V "
c9av -
eany -

652G "
6765
LET9 "
L06. "
¢0g8 "
evvo -

0000~
89VT~

0039
688L "
9968
1620 °
L6LT "
7961
€€0e "
aoLVG”
vr§e”
¥0L5 "
9€63
911e"
€68¢”
6LG€ "
LGLE”
ovovy -
eeav -’

AT

(]

MW—'
/N
Br
OBn
11
Y

"HNMR (400 MHz, CHLOROFORM-D)
BnO

61°CL

10°
86"
61
96

86"
L0"

00"
0"
00"

86 'T1

S18

R NEN|
T

f1 (ppm)

—
T

10

11

12




147.99
147.70

A
N,
<
131

70.97
70.85
56. 38
56. 27
25. 68

~0. 0080

—165. 65
150. 04
148.98

—47.21

—42. 05

|
|

3C NMR (100 MHz, CHLOROFORM-D) L0. 0075
BnO 0. 0070

0. 0065
Br 0. 0060
L0. 0055
0 L0. 0050
OBn 0. 0045

11 -0. 0040

L0. 0035

~0. 0030

~0. 0025

~0. 0020
—0. 0015
' ~0. 0010

0. 0005

- . A oo ererslos J[ A\ " JLMJ 3\ NLL by " ) ;0_0000

~—0. 0005

— T " T " T " T " T T T T — T T T " — 1 "~ 1 T " T " T " T " T " T " T " T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 =20
f1 (ppm) S19



~0. 20

~0. 19

-0. 18

~0. 17

~0. 16
~0. 15
~0. 14
~0. 13
~0. 12

~0. 11

~0. 10

~0. 09

~0. 08

~0. 07

~0. 06

~0. 05

—0. 04

~0. 03

~0. 02
~0. 01
~0. 00

——0. 01

S06L "
7908
Gce8”
92€8 "
9618
1998 °
E1Ch
6656
1606 °
¢€00 "
¢L10”
ot -
¢S91 "
€081~
8661
L1€g"
G0S¢g "
6028 "
cl16€
18071 °
1es”
e6vL
LS1S°
17€s
Gess -
avs6 -
1686
€520 "
€avo”
erL0”

ays
G6L8
€9LT "
18LG°
TL1E
98¢¢ "
LyEg”
6LV¢"
Vese”
Eiclon
708¢
796¢
Lely”

€191

mmm'mmmmmmmmmmmmmmmmm

N TS e

e
a4

4

O <H < < <

Lo 10

g—
9

{

O O e S O e Il

g—

'H NMR (400 MHz, DMSO-Dy)

NH

66"
<{0]
02
62
00
96"

AT e

i

ST°1
Mm L6°1
S0 °T

= 1670
901
= 001

G101

R R =)
T

S6°0T

10

11

12

520

f1 (ppm)



~0. 0014

~0. 0013

~0. 0012

~0. 0011

~0. 0010

~0. 0009

~0. 0008

~0. 0007

~0. 0006

~0. 0005

0. 0004

~0. 0003

~0. 0002

. 0001

. 0000

~—0. 0001

f1 (ppm)

— . . . . . . b . . e . . . [N as] LO 00 O —HO M
S55 2a33S8888852222 s¢g yeh ggss
NY VY Nee=———" Y NN NI/
BC NMR (100 MHz, DMSQ-Ds)
BnO
\O O NH
Br
~ ‘
O
OBn
12
|
I
|
I
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
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10 -20

S21



—0. 55

~0. 50

~0. 45
~0. 40
~0. 35
~0. 30
~0. 25

~0. 20

~0. 15

~0. 10

~0. 05
~0. 00

~—0. 05

9661~
6L16 "
0L8S "
9696~
9€.G "
V€6L "
618"
1828 "
GE68 "
00€T
80VT”
¢991”
0SLT "
7GE8”
6968
Vot1g "
91
L6355
S1€es”
9E¥e-
86173 "
886¢ "
0692
0.LV0 "
VLL0”
7660
OIT”
6.0 "
VLIg”
1662 ”
Leve”

L8VS "
€7€9 "
Y05l "
0190
01.2"
6887
¢L0g "
¢9ee”
9yse "
G19¢”
8¢LE"
16L€°
e16¢”
1617 "
6.6V

-’

'"HNMR (400 MHz, CHLOROFORM-D)

I

NBoc

Br
OBn
13

= 106

Focenr

F o602

€€°¢
< G2 ¢
=

86°0

€6°
70 -

TT

0l
L0°1

00T

D

Fovt|

10Tk

10

11

12

S22

f1 (ppm)



~0. 012

~0.011

~0. 010
~0. 009
~0. 008
~0. 007
~0. 006

~0. 005

~0. 004

~0. 003

~0. 002

—0. 001

~0. 000

——0. 001

LT"
€G-

i

[

€€”
66 °

€T
89"

Ly

‘011
VI
GIT
911
LT
9¢1
Lel
Lel
Lot
8¢l
8¢1
821

6017
52\\
‘96T

gfuv
PiaeN
L1 —7
wium
il

13C NMR (100 MHz, CHLOROFORM-D)

NBoc

Br
OBn
13

-10

10

20

60 50 40

70

T
110

T T T T
140 130

—
150

— 1T T T " T T T " T T
210 200 190 180 170

T
220

523

f1 (ppm)



[op} 0 o~ © Lo <t [ap] [aN] — (e} [} [ee] [ O Lo <t [ap] [aN] — (] m

o o (] (] (@] (e (] o (] (e} 0 (e} (] (] (] (e (e (] (] (] |

| | | | | | | | | | | | | | | | | | | | |
26ey T— E 088
€955 7
1€66 2
6789 .N/
SI1L 2 - e
AR E €670
666L 77 ////////// Hu 8¢
C088 %
Thes e
€l88°C
78162
1669 "¢ — _ = 00°¢
1906 "¢ — _ = 86
LOVE T~ .
986 T—= ~ F es0 i
8L6C T~ .
v0e9 7" ™ 6o
€620 .m/
€80T °C i
T2t o F T o6
89¢T "¢
9987 "¢
0199 9~ — = 86
259L "9— - = I3

9L L
506 .NW.
LV0g "L ,/:,:x.;u.nx:.;;//...lllulif
seze 1 F

909¢€ "L
68L€ "L
LV6E-"L
GEGY "L
L
8

HI .
69t - 96 0
61LT"

NBoc
OBn
14

BnO
™~
N

'"HNMR (400 MHz, CHLOROFORM-D)

524

f1 (ppm)

10

11

12




~0. 0045

~0. 0040

0. 0035
~0. 0030
~0. 0025

~0. 0020
~0. 0015
—0. 0010
~0. 0005
~0. 0000

~—0. 0005

€9
LV

§6°

91

8L”

68"

‘8¢~
0e—

9§ —
09~

68"

BCNMR (100 MHz, CHLOROFORM-D)

NBoc
OBn
14

BnO
N
N

-10

10

20

60 50 40

70

T
110

T T T T
140 130

—
150

— 1T T T " T T T " T T
210 200 190 180 170

T
220

525

f1 (ppm)



~0. 18

~0. 17

~0. 16

~0. 15

-0. 14

—0. 13

~0. 12

~0. 11

~0. 10

~0. 09

—0. 08

~0. 07

~0. 06

~0. 05

~0. 04

~0. 03

~0. 02
~0. 01
~0. 00

——0. 01

8€LE "
0.8V "
L16V "
€961~
6€16G "
91¢s”
€0€G "
181§ °
sisichy
€086

G809 "
0819~
G€e9 "
9ev9 "
1999 °
€906
esvL”
e8IL"
10GT °
8¢EE "
96ve "
879¢
89L¢"

L8€G "
8769

8888

€941~
Uz

'HNMR (400 MHz, DMSO-Dy)

HO

NBoc

OH

15

Ja I

=—89"

=€6"
V6"

96"
=76

Sl
T

10

11

12

13

14

526

f1 (ppm)



~0. 0080

~0. 0075

~0. 0070

~0. 0065

~0. 0060

~0. 0055

0. 0050

~0. 0045

~0. 0040

~0. 0035

~0. 0030

~0. 0025

~0. 0020

~0. 0015

~0. 0010

~0. 0005

~0. 0000

~—0. 0005

f1 (ppm)

—a38e BRIRS) BB ® 2 432 BN
ER e RERAN| 255 g 5 #8g SHKg
RN NN Y 24
5C NMR (100 MHz, DMSO-Dy)
HO
NBoc
\
o)
N
o
OH
15
' |
|
|
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
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20

S27



Lo (] Lo (] Lo (e} Lo S Lo (] Lo (] %
) ) = ) ) = ) ) = ) ) o T
| | | | | | | | | | | L | |
€L
VLT J
9.7%
LLE
1872
¥8°C
68g
1877
68°C
20°¢
G0¢
90 °¢ D e :
01 . W%ww
w&m/ i Fie
ok — 70T
o a =667
o m\ =00°¢
907~ —_— 1670
60 7"
299~ _ ' =001 |
€L9— — — =660
¢8 L — _ — =660
1€ 6~ —_— Im =101
8V 6— I ° 671 +
g z )
Q
<
12 01— // =) - lem.o
<
= I  ©
[e] O —
S
<t
N
[a
z g o
I
an

10

11

12

528

f1 (ppm)



——151.23
147.01
146. 88

—143.85

~~-59.87

—56.16

52,42

—40.61

—32.82

—25.14

L

~0. 014

~0. 013

3C NMR (100 MHz, DMSO-D) ;o. 012
HO -0. 011
- NH 0. 010
0. 009
“~ -0. 008
OH ;0.007

16 0. 006

0. 005
0. 004

~0. 003

—0. 002

[T N e

R " ) ik "
Y g W wy i i Ll e/ WL S N A v Ll L) Y W M v ) \! WA phdia AN

——0. 001

L L — T " T T — T " T T — 1 "~ 1 T " T " T " T " T " T " T " T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 =20
f1 (ppm) S29



	1111
	Table of Contents
	 1H NMR and 13C NMR spectra of 2…………………………………………………….….……………………S2-S3
	 1H NMR and 13C NMR spectra of 3…………………………………………………….….……………………S4-S5
	 1H NMR and 13C NMR spectra of 4……………………………………………………..………………………S6-S7
	 1H NMR and 13C NMR spectra of 6……………………………………………………..………………………S8-S9
	 1H NMR and 13C NMR spectra of 7………………………………….…………………….……………………S10-S11
	 1H NMR and 13C NMR spectra of 8…………………………………….………………….……………………S12-S13
	 1H NMR and 13C NMR spectra of 9…………………………………...…………………..….…………………S14-S15
	 1H NMR and 13C NMR spectra of 10………………………………………………………...………………….S16-S17
	 1H NMR and 13C NMR spectra of 11……………………………………………………………………………S18-S19
	 1H NMR and 13C NMR spectra of 12……………………………………………………………………………S20-S21
	 1H NMR and 13C NMR spectra of 13……………………………………………………………………………S22-S23
	 1H NMR and 13C NMR spectra of 14……………………………………………………………………………S24-S25
	 1H NMR and 13C NMR spectra of 15……………………………………………………………………………S26-S27
	 1H NMR and 13C NMR spectra of Laurolitsine (16)……………………………..…...….……………….……S28-S29

	NMR

