Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2021

Stereocomplementary synthesis of casuarine and its 6-epi-, 7-epi-, and
6,7-diepi-diastereomers

Yi-Xian Li, Jun-Zhe Wang, Atsushi Kato*, Yuna Shimadate, Maki Kise, Yue-Mei Jia, George W. J.

Fleet and Chu-Y1 Yu*

*Corresponding author: yucy@iccas.ac.cn and kato@med.u-toyama.ac.jp

Supplementary data

(NMR spectra and Infrared spectra)

Compound 5b:

1lyx—425b

68538
3001300000 MHz
Bl

535 )
LB 0.30 Hz
GB o

‘ PC 1.00

[ |

|
I
Uj'lh |

|
ﬁ\-kub" “\_ . JL_J S

|

N

T T
9 8 7 6 5 4 3 2 1 0 ppm



mailto:yucy@iccas.ac.cn
mailto:kato@med.u-toyama.ac.jp

lyx—425p-C13

Cureeat Data Parametsrs
e 1y

2015
PRoCNO 1
F2 - Acquisition Paramsters
17.00 b
INSTEUM act
PROBHD S mm DUL 13C-1
PULFROG 2959
assae
SoLVENT coc1z
" 250
bs s
sw 18028, 846 Mz
FIDRES 0.35019
3 15175317 se:
G 209,09
oK 27,738 usec
DE 4,50 uses
™ 3018
D1 2.00000000 sez
11 5103000000 sec
DELTA 180099908 sez
Do 1
sFo1 75.4752949 MHE
el 1
e 11,00 usec
Lz 195.00000000 W
sroz 3001312005 Mz
2 18
ceneRc(z waltzis
PerDz 90,00 uase
FLNz 14.00000000 W
FLuIz 0117284000 §
PLu1z 0118006000 ¥

FZ - Processing parameters
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Compound 5a:

NAME lyx-425
EXPNO 10
PROCNO 1
Date_ 20121009
Time 7.15
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930
TD 65536
SOLVENT CDCI3
NS 2
DS 0
SWH 8992.806 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
RG 35.9
DW 55.600 usec
DE 8.00 usec
TE 299.0 K
D1 1.00000000 sec
TDO 1
10.30 usec
3.00 dB
300.1324010 MHz
32768
300.1300273 MHz
EM
0
0.30 Hz
0
1.00
™ o [ DO N|D |
N~ o (&) OO |00 (||~
@ < IR
- -~ < N~ |N|[~ o«
N
e L e L B
9 8 7 6 5 4 3 2 1 ppm
NAME lyx-425
PPM  gxeno St
PROCNO 1
Date_ 20121009
Time 17.16
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG cosygpaf
™D 2048
SOLVENT CDC13
NS 4
DS 8
SWH 2540.650 Hz
FIDRES 1.240552 Hz
20 0.4030964 sec
RG 32
bW 196.800
DE 8.00
TE 298.9
DO 0.00000300
D1 1.39309299
D13 0.00000400
D16 0.00020000
INO 0.00039360
=== CHANNEL f1l ===
1H
10.30 usec
10.30 usec
3.00 dB
300.1313330 MHz

GPNAM1 SINE.100
Gpzl 10.00 %
P16 1000.00 usec
NDO

TD 21
SFO1 300.1313 MHz
FIDRES 120.983353 Hz
SW 8.465 ppm
FnMODE QF

ST 1024

SF 300.1300273 MHz
WDW SINE

SSB 0

1B 0.00 Hz
GB 0

PC 1.40

ST 1024

MCc2 QF

SF 300.1300273 MHz
WDW SINE

SSB 0

1B 0.00 Hz
GB 0

60 58 56 54 52 50 48 46 44 42 40 38 36 34 ppm
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NWOONMNIWOWWWOWWOMNMNNNNNMNOOMTN T« O 0N ©
OLONDOONDANNNNNNNNNNTTANANANNNOO®ND—O0N®M NAME  iped25
FrFrFrTrFrTrFrTrFrTrrTrTCTETCTCTETECSTECTCSECC~O0OMNMNNMNNNNNO O © © BXeNo 12
k\x\r\N‘%/ \N///’/J Date_ 20121009
Time 17.21
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
T 65536
SOLVENT CDCI3
NS 71
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 4597.6
bw 27.800 usec
DE 6.50 usec
TE 299.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDI 1
= = CHANNEL 1 ==
NUC1 13
P1 12.50 usec
PL1 2.00dB
SFO1 75.4752953 MHz
= = CHANNEL f2 ==
CPDPRG2 waltz16
NUC2 1H
PCPD2 100.00 usec
PL2 3.00 dB
PL12 22.74dB
PL13 23.00 dB
SFO2 300.1312005 MHz
Sl 32768
SF 75.4677490 MHz
WD\ EM
SSB
LB 1.00 Hz
GB 0
PC 1.40
" & l L l l L m " " " L s i N ads "
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\N‘%/ l\‘\"‘\'\\ //n// Date_ 20121009
Time 17.26
INSTRUI
PROBHD 5 mm DUL 13C-1
PULPROG d
e 65536
SOLVENT cDCI3
N: 41
DS
SWH 17985.611 Hz
FIDRES 0.274439 Hz
BnO e
bW 27.800 usec
DE 6.50 usec

TE 299.3K
CNST2 145.0000000
D1 2.00000000 sec

D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
= CHANNEL f1 =
13C
P1 12.50 usec
P2 25.00 usec
PL1 2.00 dB
SFO1 75.4752953 MHz

= CHANNEL f2 =

CPDPRG2 waltz16
NuCc2 1H

P3 10.30 usec
P4 20.60 usec
PCPD2 100.00 usec
PL2 00 dB
PL12

4 dB
SFO2 300.1312005 MHz

SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
J PC 1.40
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C-6 Hydroxyl MOM-protected intermediate for 6a and 6b:

Current Data Parameters
‘NAME

1yx-428
10

EXPNO
PROCNO 1
Fz - Acquisition Parameters
Date_ 20121016
Time
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
65536
SOLVENT cpe1s
us 2
Ds )
swE 8992.806 Hz
FIDRES 0.137219 Hz
a0 3.6438017 sec
RG 22.6
DR 55.600 usec
DE 5.00 usec
E 295.8 K
D1 1.00000000 sec
™0 1
N mmmmmme= CHANNEL £l mmmmmm==
BnO OBn nue1 1
P1 10.30 uses
PL1 5.00 dB
sFo1 300.1324010 MHz
Pz - Processing parameters
sI 32768
SP 300.1300059 MHz
oW EM
55B 0
LB 0.30 Hz
GB o
PC 1.00
v |
I T T T T T T 1
9 8 7 6 5 4 ppm

20.00
1.00
3.29
1.28
2.95
5.84
3.85
0.59
0.51
1.03
1.59
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Current Data Parameters

NAME
EXPNO
PROCNO

lyx-4z8
11
1

F2 - Requisition Parameters

Date_
Time
INSTRUM
PROBED
PULPROG

™
SOLVENT
NS

M0

Gl [§8)
GPZ1
P16

GRADIENT CHANNEL

20121016
9.46

& mm DUL 13C-1
cosygpqf

2048

cpels

4

8
2332.090 Hz
1.138716 Hz

0.4330912 sec
14.3
214.400 usec
8.00 usec
295.8 K
00000300 sec
35622895 sec
00000400 sec
00020000 sec
L00042880 sec

soors

memmmmmn CHANNEL f1 w=mmw==m
1 18

10.30 usec
10.30 usec

3.00 dB
300,1313004 MHz

SINE.100
10.00 &
1000.00 usec

F1 - Acquisition parameters
D 22

SFO1
FIDRES

SW
FnMODE

300,1313 MAz
212.008148 Hz
7.770 ppm
F

F2 - Processing parameters
ST

SF
WDW
SSB
LB
GB
BC

300.1300090 MHz
SINE
0
0 Hz
o

1.40

Fl - Processing parameters
sI 1024

MC2
SF
W
SSB
LB
GB

QOF
300.1209965 MHz

0

0 Hz

o
Cuscant Date Pavemstess
e 1yx-a2s
mEne 12
PROCN 1
B2 - Roquisition Paraneters
Date_ 20121016
Tina
ST pect
PROBED & s DUL 130-1
puLes =gpg30
™ i
soLvanT el
s
o3
st
e1vREs
e
R
o
oE
™
Y 2.00000000 sec

B2 = Processing paraseters
s

s 75.4677490 i
i B
558 o
iy 1.00 Bz
@ ]
P 1.40
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GCurrent Data Paramsters
HAME

lyx-a28
EXPHO 13
PROCHO 1
F2 - Requisition Parameters
Date_ 20121016
| Time 9.5
\ NSTRUM spect
FROBED 5 mm DUL 13¢-1
FULEROG deptl3s
™ 55
soLvent epe13
ns 36
b3
awx 17985.611 ¥z
FIDRES 0.274439 Hz
AQ 1.8219008 s=c
RG 300
ov 27,800 usec
T 6,50 usec
296.1 K
cnarz 145.0000000
2.00000000 aec
oz 100344828 sec
iz 0.00002000 sec
™0 1

CHAMMEL £1 =
1

12.50 usec
25.00 usse
2.00 a8
75.4752953 Muz

sr 3276
ar 75.4677490 Mz
WD =
s3B o
18 1.00 Hz
a8 o
re 1.40

L L |
| |

T T T
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T T T T T T T
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Compound 6a:

Current Data Parameters
NAME

lyx-430a
EXPNO 10
PROCHO 1
F2 - Acquisition Parameters
Date_ 20121022

9.18

INSTRUM spect
PROBED & mm DUL 13C-1
PULPROG 2430
™ 65536
SOLVENT cpe1s
us 2
DS 0
SWH 2992.206 Hz
FIDRES 0.137219 Bz
AQ 3.6438017 sec
RG 35.3
oW 55.600 usec
DE 8.00 usec
TE 294.4 K
D1 1.00000000 sec
Do 1
-------- CHANNEL f1 ===m=m==
HUCL ]
P1 10.30 usec
PL1 3.00 dB
SFOL 300.1324010 MBz
F2 - Processing parameters
S1
SE 300.1300213 MHz
WOW EM
SSE 0
1B 0.30 Hz
GB 0
PC 1.00

-~ -
& -
L]
B
w

ot

9 8 2 1 0 ppm
2 g [B[3[R[e[33[3 %S [2|%] =] (B |2
g | |&]|=|r|c|c|S |||~ ||=|3]| 8] |e
NAME 1yx-430a
PPM  Exeno 11
PROCNO 1
L2.4 Date_ 20121022
_ Time 9.19
h @WQ fe 9] d @ INSTRUM spect
L PROBHD 5 mm DUL 13C-1
i 2.6 PULPROG cosygpqf
- D 2048
SOLVENT CDC13
2.8 NS 4
) . DS 8
SWH 2450.980 Hz
FIDRES 1.196768 Hz
~3.0 a0 0.4178420 sec
RG 20.2
DW 204.000 usec
DE .00 usec
3'2 TE 294.4 K
N DO 0.00000300 sec
= D1 1.37875700 sec
- +34 D13 0.00000400 sec
. D16 0.00020000 sec
1) NO 0.00040800 sec
3.6 —= CHANNEL fl =
ad 18
10.30

3.8
4.0
~4.2
F4.4  itees 125855015 He
si 8.166 ppm
FnMODE QF
4.6 SF 300.1300903 iz
WDW SINE
4.8 e 0.00 1z
6B 0
C 1.40
50 i
SF 300.1300213 MHz
52 o e
18 0.00 Hz
GB 0
5.4
T I T T T T T T T T T T T T T T
54 52 50 48 46 44 42 40 38 36 34 32 3.0 28 26 ppm
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P2 - Rogeteition Pasawatess
E

2 - Procsssing paramsters
=1

o
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Current Data Parameters
NAME

lyx-430a
13
1

022
3.29

5 mm DUL 13C-1

CHANNEL £1

CHANNEL f£2

dept135
655385
cpe1s
52

T
0 ppm

P2 - Acquisition Paransters
te_ 20121

0.00334222 sec
0.00002000 sec
1

2,
75,4752953 MHz

waltz16
10

10.30 usec
20.60 nsec

100,00 usec
3.00 B

22,74
300,1312005 MHz

F2 - Processing parameters
s1 32763

75.4677490 MHz
B

[]
1.00 Hz
o

1.40

10



3031.11

o] o
1 @ o
| s 2
| & = =
92 2 & o
| 5 3
904 g
2 s
g 1
H |
£
g 864
2 1
5 | 5
= 1 ~
® gl &
! 1
82 . 85
; : E g
30+ =
7]
] &
| g
764 o
=l
@
o
o
1 2
3500 3000 2600 2000 1500 1000 500
Wavenumbers (cm-1)
Compound 6b:
1yx-430b
- . - - — . -
NAME 1lyx-2017
EXPNO 138
PROCNO 1
Date_ 20170717
ime 8.15
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
Ds 0
SWH 6009.615 Hz
FIDRES 0.091699 Hz
AQ 5.4526453 sec
RG 209.09
DW 83.200 usec
DE 6.50 usec
TE 300.7 K
D1 1.00000000 sec
TDO 1
= CHANNEL fl = =
300.1318534 MHz
1H
8.00 usec
65536
300.1300077 MHz
EM
0
0.30 Hz
0
1.00
T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm
(=} oN N0 M (DD M DN
= N| |® %= |N©ID S0 0|
Ea N O (NN v v v v
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lyx-430b

R——————
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w
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L
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Compound 8:

lyx—-553a
Current Data Parameters
nRE 1yx-2015
ExeHo 97
ErocHo 1
P2 - Acquisition Parameters
pate_ 20160331
ime 14.31 h
INSTRI spect
PROBHD S mm DUL 13C-1
PULPROG zg30
™ 65536
soLvent cpc1a
ns 3
Ds 2
s 5009015 he
FIDRES 0,183399 Hz
AQ 5.4525952 sec
RG 0.25
oW 83.200 usec
DE 6.50 usec
b 74
D1 1.00000000 sec
DO
sPo1 300.1318534 Mz
oG n
Pl 8.00 usec
PLW1 12.00000000 W
P2 - Processing parameters
s1 o
SF 300,1300307 MHz
Wow EM
S5B o
18 0.30 Kz
GB 0
PC 1.00
T T T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
b (=3 O~ (D D D]|r=]|D ~ (] [+
« S ARG A G = || |@
D - S|~ aNN~ o0 ~|oe o o o
2

lyx-553a-C13

NAME 1yx-2016
EXPNO 96
PROCNO 1

BnO
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Compound 9a:

lyx-610a

\\Jr?//

13

‘/
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Carrent Data Daramsters
NAME 1yx-2016
EXPNO
FrocNo 1
F2 - Acquisition Parameters
Date_ 20160823
o 1314 0
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
D 65536
SOLVENT cpel3
BnO Cbz omOM s 6
5 DS 2
- EWH 6009.615 Hz
FIDRES ©.183399 Hz
R 514525955 sec
k2 +2.0
oW 23.200 usec
DE €.50 usec
B 301.1 K
D1 1.00000000 sec
TDO
SPO1 300.1318534 MHz
foe1 1
F1l 2.00 usec
bl 1900000000 §
F2 - Processing parameters
SI 36
<= 300.1300000 MHz
wow EM
SSB o
LB 0.30 Hz
GB o
FC 1.00
i
T T T T T T T 1
9 8 7 6 5 4 2 1 0 ppm
o R e = R e A = T R e e B ~ o
S QYR Q=0 QNS S|~ -
8 O |0 [N | === | N || N o -




610a-COSY

*JL@WJUW%WJ\W

55

54

lyx-610a-C13

5.2

5.0

4.8

4.6

4.4

4.2

4.0

BnO

3.8

3.6

34

3.2

3.0

2.8

26 ppm

v

Current Data Farameters
NAME 1yx-2016
EXENO 370
PROCNG 1

F2 - Acquisition Parameters
pate 20160823

Time 13.23 h
INSTRUM spect.
PROBHD 5 nm DUL 13C-1
PULPROG cosygpppal

b 2048
SOLVERT C€DC13

ns 1

Dg

sw 2304.147 8z
FIDRES 2.250144 Hz
AQ 0.4444160 sec
rG 142.

oW 217.000 usec
DE 6:50 usec
TE 301.2 K

do 0.00000300 sec
o1 1.81117404 sec
dll 0.03000000 sec
diz 0.00002000 sec
d13 0.00000400 sec
D16 0.00020000 sec
in0 0 sec
STicNT 0
doorig 0.00000300 sec
t1loop 0

SFOl 300.1312924 MHz
nuci 1H

®0 £.00 usec
Fl 2.00 usec
P17 2500.00 usec
PLWL 18.00000000 W
PLW1O 1.70410001 W
GFNAM(1] SMSQ10.100
GPZ1 0 %
P16 1000.00 usec
F1 - Acquisition parameters
Fol 300.1313 mEz
FIDRES 45.626682 Hz
sW 677 ppm
FrMoDE oF

£2 - Processing parameters
SI 1024

sF 300.1300000 MBz
WDW QSINE
sSB o
L2 0 Hz
GB 0
BC 1.40

F1 - Processing parameters
s1

mMc2 QoF

SF 300,1300000 MHZ
WOW QSTNE
ssB
LB
B

0 Hz
0

NAME lyx-2016
EXPNO 368
PROCNO 1

VYO T sl g
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T T
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lyx-610a-deptl135

NAME lyx-2016
EXPNO 369
PROCNO 1

BnO ¢bz - OMOMm

Dkt bk bl ol Bt Al WJy- wMJA et Jh A
P TP PH R T I T PAYY et ) ORI e

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
140 135 130 125 120 115 110 105 100 95 90 8 80 75 70 65 60 55 50 ppm

@
v
3083.27"
608.29

342023
3031.12
1496.56"

BnO Cbz  OMOM

2028.01
1211.64

% Transmittance
1453.98°
127431
737.68

=]
v
1301.62
697.78

1674.39
1028.15

2
L
1355.50

w
\
1415.54
1096.19

4000 3500 3000 2500 2000 1500 1000 500

Wavenumbers (cm-1)
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Compound 9b:

1lyx-610b

74

‘\A‘\
h

Current Data Paramstere

NAME 1yx-2016
EXPNO
PROCNO 1
F2 - Acquieition Farameters
Date_ 20160823

e 12,55 n
INSTRU!
PROBHD 5 mm DUL 13€-1
PULBROG 2g30

65536

SOLVENT epe13
ns E
DS 2
SuH 6009.615 Hz
FIDRES 0.183399 Hz
a0 5.4525952 sec
RG 35,51
oW 83.200 usec
DE 6,50 usec
TE 301.0 K
D1 1.00000000 sec
00
5FO1 300,1318534 MHz
nuel 1H

1 8.00 usec
PLHL 12.00000000 W

F2 - Processing parameters
ST 36

sF 300.1300000 MHz
Wo EM
58B o

1B 0.30 Hz
@B 0

BC 1.00

lyx-610b-C13

=3
]
=]
~

™

10.21

2.95

1.55
2.04
1.76

T

3.79

0.46

0 ppm

Gurrent Data Parameters
HAME 1

ye-2016
EXRNO.

PROCHO 1

F2 - Acquisition Parameters
Date_ 20140823
IHETRIM

PROBED & mm DUL 13¢-1
FULPRO! Zgpgao

™ G5535
SOLVENT @13

5 122

a
sun 12028845 N2
FIDRES 0.850197 Hz

108178317 sec

9.0
o 27,733 uses
o .50 ugss
T 301
o1 2.00000000 sec
a1 ©.93000000 sec
DELTA 1.B3ns0008 sec
™0 1
sF01 75.4752949 Mz
1 138
e1 11,00 uses
ey 155.00060000 ¥
aFoa 300.1312005 Mz

ez
CPOPRG (2
ECEDZ

BLv1Z 0117284000 ¥

P13 4118000000 ¥

F2 - Brocessing parameters

81 32768

35 75.4677355 MH:
B

Py o

e 1.00 He

G 3

EC 1.40

]

w

"
e

T
190 180

170

160

150

140

130

120

110

T
100

20
16

80

70

60

50

40

30

20

10 0 ppm



1yx-610b-dept135

NAME lyx-2016
EXPNO 366
PROCNO 1

TR mJLumm Aol

W TYTORRT LG
s A S

\ \ \ \ \ \ \ \ \ \
140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 ppm

100 7
984
%
a4t
924
904
aa—f

BnO Cbz  oMOM

3031.34

864
844

&
@
&
5
&

824

3063.37
2930.07

80

784

1496.70
121242
919.16
TN~
605.60

761

1272.50

ICE]

% Transmittance

1453 85

724

77523

704

1412.38
1348.83

66

698.03

661

1028.22

644
62

1698.69

604

1072.81

56
564
44

1097.78

524

5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4000 3500 3000 2500 2000 1500 1000 500

‘Wavenumbers (cm-1)
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Compound 10a:

Current Data Parameters
NAME

1yx-433a
EXPHO 10
FROCNO 1

F2 - Acquisition Parameters
Date_ 20121028
Time 17.06
INSTRUM spect
PROBHD S mm DUL 13C-1
PULPROG zg30

™ 65536
SOLVENT CDC13

NS 3

DS o

SWH 892,806 Hz
FIDRES 0.137219 Hz
AQ 3.6438017 sec
RG 22.6

oW 55.600 usec
DE 8.00 usec
TE .

D1 1.00000000 sec
TDO 1
—=mmmmm= CHANNEL f1 =m=mmm==
nNuCL 18

P1 10.30 usec
PL1 3.00 dB
SFO1 3001324010 MHz

F2 - Processing parameters
SL

SF 300.1300000 MHz
WDW EM
SSB o

1B 0.30 Hz
GB o

PC 1.00

15.00

4 3

i

1.04
1.31
177\ 9" ]
218\
1.56
2.05
1.01
1.06
1.89(
0.77
0.90
2.66
0.36
0.97,
115
2.82

[

ppm

2.8

3.0

r3.2

r3.4

r3.6

r3.8

4.0

4.2

4.4

r4.6

4.8

0 ppm

Current Data Parameters
NAME

1yx-433a
EXPNO 11
PROCNO 1

F2 - Rcquisition Parameters
Date_ 20121029

ine 17.07
INSTRUM

PROBED & mm DUL 13C-1
PULPROG cosyapgt

™ 2048
SOLVENT cpels

s

DS 8

SWH 2248.201 Hz
FIDRES 1.097755 Hz
) 0.4554752 see
RG 1.3

DH 222,400 usec
DE 8.00 usec
E 300.0 K

DO 0.00000300 sec
D1 1.34189296 sec
D13 0.00000400 sec
D16 0.00020000 sec
INo 0.00044480 sec

mmmmmmm= CHANNEL fl m=mmmm==
WUc1 18

PO 10,30 usee
P1L 10.30 usec
PL1 3.00 dB
sF01 300.1312552 MBz
====== GRADIENT CHANNEL =====
GPNAM(1) SINE.100

GPal 10.00 %

P16 1000.00 usee
F1 - Acquisition paramsters
™ 22

SFO1 300.1313 MHz
FPIDRES 204.381943 Hz
£ 7.491 ppm
FnlODE oF

F2 - Processing parameters
sI

SE 300.1300000 MHz
wWoW SINE
SSB o

LB 0 Hz
GB 0

BC 1.40

Fl - Processing parameters
51

ncz

SE 300.1300000 MHz
wWDW SINE
SSB o

LB 9 Hz
GB 0



N

V

[N )2
\\\\\\v [

S

SPAyZZEE i
W i

Current Data Parameters

NAME lyx-433a
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121029
Time 17.11
INSTRUM spect
PROBED 5 mm DUL 13C-1
PULPROG zgpg30
™D 65536
SOLVENT CDC13
Hs 55
DS 4
SWH 17985.611 Bz
FIDRES 0.274439 Hz
AQ 1.8219008 sec
RG 9195.2
bW 27.800 usec
DE 6,50 usec
TE 300.0 K
D1 2.00000000 see
D11 0.03000000 sec
BnO ™0 1
" mmmmmmm= CHANNEL f1 =mmmmmm=
‘OMOM HUC1 13¢
Pl 12.50 usec
PL1 .00 dB
SFO1 75.4752953 MHz
mmmmmmm= CHANNEL £2 =mmmmmm=n
CPDPRG[2Z waltzl6
Nucz 16
PCED2 100.00 usec
PL2 3.00 dB
PL1Z 22.74 4B
PL13 23.00 &B
SFO2 300.1312005 MEz
F2 - Processing parameters
51
SF 75.46774920 MHz
WO EM
SSB )
1B 1.00 Hz
GB o
PC 1.40
‘ { \ " Lok " L
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
BOOM WYMo~ > 5 current Data Parameters
r BAME lyx-d33a
\ ) UL ) U EXPNO 13
\\\K\ //_7 | \\ \\ \\‘///// \ | PROCNO 1
¥ [ VN A ¥ .
F2Z - Acquisition Parameters
ate_ 20121029
ime
INSTRU!
PROBHD 5 mm DUL 13C-1
PULPRO! depr13s
65536
SoLVENT epe13
ns 29
Ds 4
EWH 17985,611 Hz
FIDRES 0,274439 Hz
1.821900% sec
RG 9198,
OMs DR 27.800 nese
N DE 6.50 ugec
S £ 300,0 K
CNET2 145.0000000
BnO 1 2.00000000 sec
o2 0.00344828 sec
. D12 0.00002000 sec
//OMOM TDO 1
mmmmmmee CHANNEL £l msmmmems
H wuc1
1 12.50 usec
K B2 25.00 usec
N PL1 z.00
BnO OBn sFo1 75.4752953 MHz
10a CHANNEL £2
waltzls
1H
10,30 usec
20,60 usec
100,00 usec
3.00 dB
22.74
SFO2 300.1312005 MHZ
F2 - Processing parameters
51 32768
SF 75.4677490 MHz
WO e
SS5B o
e 1.00 Kz
ce 0
rC 1.90
T

T
190 180 170

160

T T T \
150 140

130

T
120

T
110

T
100

T T
90 80

19

T T
70 60

50

40

30

T T T
20 10 0 ppm



% Transmittance

3029.86

286248

""OMOM

H
OBn

2000

Wavenumbers (cm-1)

1496.09
1453.63

136217

w0
@
~
o
=1

1151.81
111115

1206.80
1178.03

617.06

52849

698.97

500

Compound 10b:

Current Data Parameters
NAME

1yx-433b
EXPNO
PROCNO 1
F2z - Acquisition Parameters
Date_ 20121106
Time 14.15
INSTRUM spect
PROBHD $ mm BBI 1H-BB
PULPROG 2930
D 65536
SOLVENT cpe13
NS ]
DS o
SWH 17985.611 Hz
FIDRES 0.274439 Bz
A 1.8219008 sec
RG .
bW 27.800 usee
DE 6.50 usec
TE 298.0 K
D1 5.00000000 sec
DO 1
===mmm== CHANNEL £l ========
nuC1 18
Pl 9.18 usec
PL1 2.00 dB
PLIW 15.84893227 W
SFO1 600.1328788 MHz
F2 - Processing parameters
S 65536
SF 600.1300000 MHz
WowW
SSB o
LB 0.50 Bz
GB 0
PC 1.00

15.29
0.89
1.16

g

1.04
0.93
1.08
2.50
1.29

2.75
0.98
0.89
0.78



Current Data Parameters
NAME

’l n }{6 H7 H2 H7a[lj HS H3 HS 1yx-433b
N T WLV WA A ppm 25, =

F2 - Acquisition Parameters
Date_ 20121030

r3.6

GRADIENT CHANNEL ==
INE.

24 Time 17.10
INSTRUM spect
PROBED 5 mm DUL 13C-1
PULPROG cosygpqf
Log ™ 2048
. SOLVENT cpe1s
NS 4
Ds s
swH 2587.992 Hz
—2.8 FIDRES 1.263668 Hz
a0 0.3956736 sec
RG 1.3
DW 193,200 usec
3o o .00 usec
. B .
Do 0.00000300 sec
D1 1,40128505 sec
D13 0.00000400 sec
3.2 ol 0.00020000 sec
. mo 0.00038640 sec
==mmmmm= CHANNEL f1 ===m=m==
NuC1 18
34 =0 10.30 usec
Pl 10.30 usec
PLL .00 dB
SFO1 300.1314702 MHz

100
10.00
1000.00 usec
r3.8
F1 - Acquisition parameters
™ 19
SFO1 300,1315 MHz
L FIDRES 272.420166 Hz
4.0 8.623 ppm
FEnMODE QF
F2 - Processing parameters
|- sI 1024
4'2 SF 300.1300263 MHz
WoW SINE
558
1B 0 Bz
4.4 GB Q
pC 1.40
Fl - Processing parameters
4.6 I 1024
. Me2
SF 300.1300263 MEz
WoW SINE
55B 0
4.8 = o Bz
B 0
5.0
T T T T T T T T T T T T T T
5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 34 3.2 3.0 2.8 2.6 24 ppm
L )
YR \VZ 14 |
\V 77 |
Curseat Data Pasaseter
frre iy
ey
FRocwo 1

B2 - Aequisition Paramsters

Date_ 20121030
Tima 17,
IsTRUM ap
PROBHD  § ms DUL 1ie-1
PULPROS =apg30

™ peoed
soLvanT el

s

oS

st

piprEs

29

RE

o

o8

= x
b1 2,00000000 sec
D11 0.03000000 maz
™0 1

P11 2.00 d&
sFoL 75.4752953 soix
........ CHIOEL £2 mmmmmenn
cPOFRG(Z walrald
ez 10
Fornz 100,90 usse
iz “00 B
PLiz 22073 aB
FLL3 23,00 48
swoz 300.1312005 »or=

B2 - Processing paranatecs
=1 7.

58 75.46774%0 1oie
o £

s o

1B 1.00 1=
e o

Pe 1.40

it

T T T T T T T T T T T T T T T T T T T T

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

21



Current Data Paraneters
NAME

lyx-433b
EXENO
EROCNO 1
F2 - Acquisition Parameters
Date_ 20121030
Time 17.17
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135
™ 65536
SOLVENT cpels
s 22
DS 4
SWH 17985.611 He
FIDRES 0.274439 Hz
20 1.8219008 see
G
oW 27.200 usec
DB 6.50 usec
e .
CNST2 145,0000000
o 2.00000000 sec
02 0,00344828 sec
D12 0.00002000 sec
D0 1
= CHANNEL £1
13¢
12.50 ueec
B2 25.00 usec
PL1 2.00 4B
SFO1 75,4752953 MHz
CHANNEL £2
walt

10.30 usec
20.60 usec

100,00 usec
3,00 dB

22,74 dB

sFO2 200,1312005 MHz
F2 - Processing paranmeters

s1 32762

SF 75,4677490 MHz
WOH EM

ss8 3

LB 1.00 Hz

cB 0

BC 1.40

T T T
190 180 170

160

150

140

130

120

110

T
100 90 80 70

Il

1
. H7 H2Hya
g

WA WY

20 10 0 ppm

NAME 1yx-433b-hsqc
EXPNO 1
PROCNO 1
Date_ 20121030
ime 17.19
INSTRUM
60 erosid 5
PULPROG
™
SOLVENT coc13
NS 1
DS 16
swH 8992.806 Hz
FIDRES 4.391018 Hz
aQ 0.1139188 sec
— 70 =rc 4597.6
oW 55.600 usec
DE 8.00 usec
TE 300.0 K
CNST2 145.0000000
DO 0.00000300 sec
D1 1.50000000 sec
D4 0.00172414 sec
D11 0.03000000 sec
— 80 o 0.00000400 sec
D16 0.00020000 sec
NO 0.00002780 sec
2GOPTNS

100

GPNAML
GPNAM2
Gpzl

110 oz

120 &=

130 o

6.0

5.5

5.0

4.5

4.0 3.5

22

3.0

2.5

ppm

19.1
75.4752958 MHz

GRADIENT CHANNEL
SINE.100
SINE.100

1024
300.1300263 MHz
OSINE

2
0.00 Hz
0
1.40
1024
echo-antiecho
75.4677490 MHz
OSINE
2

0.00 Hz
0



NAME 1yx-433b
EXPNO 278
PROCNO 1
Date_ 20121106
Time 14.35
INSTRUM spect
PROBHD 5 mm BBI 1H-BB
PULPROG noesygpph
TD 2048
SOLVENT CDC13
NS 8
7a DS 0
SWH 6009.615 Hz
FIDRES 2.934382 Hz
20 0.1705268 sec
RG 32
DW 83.200 usec
DE 6.50 usec
® TE 298.1 K
3 DO 0.00006818 sec
D1 1.50000000 sec
D8 0.80000001 sec
D16 0.00020000 sec
INO 0.00016640 sec
— ======== CHANNEL fl ========
© w0 NUC1 1H
w Q\(H7, H8) w
o P2 23.60 usec
_ PL1 2.00 dB
Jora PLIW 15.84893227 W
SFO1 600.1324005 MHz
H67 3 8 ====== GRADIENT CHANNEL =====
= GPNAM1 SINE.100
GPNAM2 SINE.100
GPz1 40.00 %
7 / GPZ2 -40.00 %
Z 4.0 Pl6 1000.00 usec
. NDO 1
TD
7~ 7 SFOL1 600.1324 MHz
@Y, (@] 1) FIDRES 23.475023 Hz
74 _ _ 4.2 SW 10.014 ppm
7 ® © FnMODE States-TPPI
4 ST 1024
SF 600.1300000 MHz
74 44 WDW QSINE
Z 7 [ 4- SSB 2
~eV o) LB 0.00 Hz
3 GB 0
8 0 PC 1.00
) - - ST 1024
{ < © 4.6 MC2 States-TPPI
SF 600.1300000 MHz
y o WDW QSINE
/ y y = SSB 2
/ ,&\;, ~4.8 1B 0.00 Hz
74 GB 0
I T T T T T T T T T T
5.0 4.8 4.6 44 4.2 4.0 3.8 3.6 3.4 3.2 2.6 ppm
w
0 ©
=2 =2}
| 3 e
94 - =3
1 &
i @
924 L
| o
g e
| 3 g
mge 8 g °
= 1 I -
T
£
= !
2 88 - [}
& 1 «©
= 3
<
& | s 5
86~ ©
3
i 8
84+
82~
0
| <
=
80 - ™
1 e v 2
3=
- =
1 o 3
78+ - =
3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)

23



Compound 11b:

lyx—-619b
\ J )
\v // Ll !\ \\V%/"f
n T
Current Data Parameters
‘NAME lyx=2016
ENPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160901
12.51 h
INSTRUM spect
PROBHD S mm DUL 13C-1
PULPROG zg30
D 65536
SOLVENT CDC13
NS 5
Ds 2z
SWH ©002.615 Hz
FIDRES 0.183399 Hz
AQ 5.4525952 sec
RG 3 4
DW 83.200 usec
DE 6.50 usec
TE 300.
DL 1.00000000 sec
TDO
SFO1 300.1318534 MHz
NUC1
Pl 8.00 usec
PLWL 18.00000000 W
F2z - Processing parameters
ST 3
SF 300.1300000 MEz
WDOW EM
SSB ]
LB 0.30 Hz
GB [
PC 1.00
A o
T T T T T T T T T T T 1
) 8 7 6 5 4 3 2 1 0 ppm
~ WO oI~ o|e|S| S|
M~ R R RIS R N
o 0| S ||| ||
©
619b COSY Current Data Parameters
MAME 1lyx-2016
sxeNo 420
PROCNO 1

ppm F2 - Acquisition Parameters
Date_ 20160901
Time 12.58 h
INSTRUM spect
PROBED  § mm DUL 13c-1

EULEROG <osygppRqE
2.8 TD 2048
SOLVENT coeld
us 1

DS 8
@@ 10 SWE 2304.147 Hz

— FIDRES 2.250144 Bz
b 0pe 3.0 ¢

0.4444160 sec
74.53

DW 217.000 usec

oE 6.50 usec
4] Lao ® 300.6 ¥

. o 0.00000300 sec

o1 1.81117404 sec

0 a1l 0.03000000 sec

diz 0.00002000 sec

d13 0.00000400 sec

3.4 D16 0.00020000 sec
in0 0 sec
@] 5 ST1CNT o
doorig 0.00000300 sec
tlloep o
‘ sFol 3001312924 Bz
D [} 3.6 NUC1 18
B0 2.00 usec
el .00 usec
E17 2500.00 usec
PLW1 18.00000000 W
m @ @ 3.8 BLW1O 1.70410001 W
GERAM[1] SMSQ10.100
Gezl 10.00 &
% @) E16 1000.00 usec
4.0 F1 - Acquisition parameters
. ™ 103
sFO1 300.1313 Bz
FIDRES 44.740726 Hz
sw 7.677 ppm
FnMODE oF
0y 4.2
F2 - Processing parameters
\ @ @@ s1 1024
0 0 SE 300.1300000 MHZ
WOW QSINE
4.4 5B 9
- L8 0 Bz
= 0
I 1.40
A F1 - Processing parameters
4.6 s1 1024
Bl ez oF
I | SF 300.1299975 Mz
WOW QSINE
‘\‘T ¥ SSB 0
i 4.8 LB 0 Hz
O X - G 0
5.0

4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.2 3.0 2.8 ppm

s

- 8

24



lyx-619b-C13

NAME lyx-2016
EXPNO 418
PROCNO 1

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

1yx-619b-dept135

NAME lyx-2016
EXPNO 419
PROCNO 1

T T T T T T T T T
140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 ppm

25



100

% Transmittance

4000

@
@
@«
&
o~

3500 3000 2500 2000

Wavenumbers (cm-1)

1605.30
607.37

1365.75

1453 .98

1496 .57
697.97

1029 66

1101.39

1500 1000 500

Compound 12a:

Current Data Parameters
NAME

1yx-436
EXPNG
PROCRO 1
F2z - Acquisition Parameters
Date_ 20121114

e 17.13
INSTRUM ect
FPROBHD 5 mm DUL 13C-1
PULPROG 2930
T 65536
SOLVENT <pe1s
ns 2
D8 0
SuH 992,206 Hz
FIDRES 0.137219 Hz
AQ 3.6438017 sec
RG 35.9
i 55.600 nsec
DE 2,00 usec
TE 237.0 K
D1 1.00000000 see
0 1

= CHANNEL f£1 =:

woer 1
F1 10,30 usec
PLL 3.00 @
SFO1 300.1324010 MHz

F2 - Processing parameters
ST 32768

SF 300,1300252 MHz
WDH EM
5B a

LB 0.20 Hz
GB 0

PC 1.00

16.94
2.00
1.05\ @
.38\
1.02
4.08
1.04
1.57
1.03
1.03

26

ppm



EXPNO
PROCHG

Date_
Time
INSTRUM
PROBED
PULPROG
™D
SOLVENT
S

NUCL
Pl
PL1
SFOL

GPNAM([1]
GPZ1
P16

SFOL
FIDRES

sW
FnMODE

SF
WDW
S3B
LB
GB
PO

ST
Mc2
SF
WO
S5B
LB
GB

1

3.4 3.2 3.0 PpmM

LN, WY/ Py
NN

| s

= GRADIENT CHANNEL ==

Current Data Parameters
NAME

lyx-436
11
1

F2 - Acquisition Parameters

0121114
17.14
spect

5 mm DUL 13C-1

cosygpgt
2048
CDCL3
)

2
2637.131 Hz
1.287662 Hz

0.3883008 sec
25.4
189,600 usec
2.00 usec
297.0 K
00000300 sec
40742898 sec
00000400 sec
00020000 sec
00037920 sec

csore

mmmmmmmn CHANNEL f1 =msmmmm=

10.30 usec
10.30 usec

3.00 dB
300.1313676 MHz

SINE.100
10,00 %
1000.00 usec

Fl - Acquisition parameters
™ 20

300.1314 MHz
263.713074 Bz
8.787 ppm

oF

F2 - Processing parameters
sI 1024

300.1300293 MHz

0 Hz
o
1.40

Pl - Processing parameters

1024

QF
300.1300382 MHz

SINE

0

0 Hz
o

Currant Date Paramsters
0 1 s

B iz
PR 1

B2 - Mequisition Paraneters
20121118

apact
& s puL 1301

b =gpg30
™ i
el
s 31
o5 a
17985, 611 5=
PioREs 0.273339 ¥e
S 1.5219008 ses
R 29.1
o 27,800 wase
oE .50 vaes
™= 207.2 x
o1 00000000 sac
11 5103000000 sas

s 754672490 ks

o
pry 1.00 e

P 1.90

T
190

180

170

160

150

140

T

130

120

110

T
100

20

27

0 ppm



Current Data Parameters
NAME

1yx-136
ExPNO 13
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121114
Tine 17.21
INSTRUM o

. NV sRomD 5w o 1ol

N ) ) PuLPROG fopt:
| \\\.// /] ‘ ‘ ™ 65536
S SOLVENT cpely

us 24
Ds 3
swi 17985, 611 e
FIDRES 0.274439 Bz
a0 1,8219008 sec
RS
oW 27,200 usec
oE §.50 usec
3 5 X
cust2 145. 0000000
1 2.00000000 see
02 0.00344828 sec
D12 0.00002000 ssc
00 1

cmmemmem CHAMNEL £l mmmmme==
13¢

HUCL
Pl 12,50 usee
P2 25,00 usec
PL1

2.00 4B
sFol 75.4752953 MHz
m=ceccos CHANNEL £2
CPDPRG(2 waltzlé

1H

P3 10,30 usec
1 20.60 nsec
PCPD2 100,00 usec
BLZ .00
PL1Z 22,74 dB
sFoz 300,1312005 MHz

F2 - Processing parameters
ST 32768

T
190

sF 75.4677490 Muz
woH e
sse o
18 1.00 He
= o
rc 1.40

) l .
m‘ | '
T T T T T T T T T T T T T T T T T T

180 170

160

150 140 130

120 110

T
100

9 80 70 60 50 40 30 20 10

0 ppm

% Transmittance

1007

4000

3500

3030.09

3000

2B856.96

2500

1656.28

1496.05

698.14

1000

2000 1500

Wavenumbers (cm-1)

606.69

500

461.22

28




Compound 13:

7-epi-casuarine

Current Data Parameters

NAME lyx-443
EXPHO 10
PROCHO 1

F2 - Acquieition Parameters
Date_ 2

e 17.38
INSTROM spact
PROBHD S mm DUL 13C-1
PULEROG 2330

™ 65536
SOLVENT D20

ns 6

D o

SWH 8992806 He
FIDRES 0.137219 Hz
AQ 3.6432017 sec
RG 181

oW 55.600 usec
DE 2,00 usse
TE 296.5 K

D1 1.00000000 see
D0 1

= = CHANNEL £1 =

nuCc1 1H

P1 10.30 usec
PL1 3,00 d
sFO1 300,1324010 MHz

F2 - Processing paraneters
SI 8

sF 300.1299716 MHz
WhwW

s5B [

LB 0.30 Hz
@B 0

I 1.00

w -
95

1.03
0.99
0.98(
Fo
1.16
1.08~
1.06 —
2.02
1.00

0

77.627
—70.930
69.817
68.396
62.059
55.981

/
\

7-epi-casuarine

\
180

0 ppm

NAME lyx-443
O 20

EXPN

PROCNO 1
Date_ 20121207
Time 13.22

INS’ |
PROBHD 5 mm DUL 13C-1
PULPROG

TD 6553
SOLVENT D20
NS 360

DS 4

SWH 17985.611 Hz
FIDRES ~ 0.274439 Hz
AQ 1.8219508 sec
RG 8192

DW 27.800 usec
DE 6.50 usec
TE 295.8 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1 =:
13C
12.50 usec
2.00dB

75.4752953 MHz

= CHANNEL 2
CPI(J:PRGZ waltz16
PCPD2 100.00 usec
PL2 3.00dB
PL12 2274 dB
PL13 23.00 dB

SFO2 300.1312005 MHz
SF 75.4677490 MHz
WDW EM

D
SsB
LB 1.00 Hz
GB 0
PC 1.40



Compound 14:

lyx-0623
Current Data Pavameters
NAME 1yx-2016
EXPNO
BROCHO 1
F2 - Acquisition Parameters
Date_ 20160913
Tine 16.25 b
THSTROM poct
PROBHD 5 nm DUL 13C-1
PULPROS 2530
o 5938
sotvenT 520
NS ]
DS -
SWH 6009,615 Hz
FIDRES 0.183399 Hz
AQ 5.4525952 sec
Re 6.2
s 23200 usee
DE 8.50 usec
TE 300.3 K
D1 1.00000000 sec
D0 1
SFOLl 300.1318534 MHz
NUC1 1H
p1 5.00 uses
i . PL 12.00000000 &
6,7-diepi-casuarine
F2 - Drocessing parvansters
51 65596
SF 300.1299740 MHz
WDW EM
&5B L]
LB 0.30 Hz
cB 0
PC 1.00
T T T T T T T T T )
9 8 7 6 5 4 3 0 ppm
WNO ||| [sedle 0]
w[=|2(e|x|2|e| |a|ae
olrlrirl-l-lcl lolele
lyx-623-C13

14 OH

6,7-diepi-casuarine

NAME 1yx-2016
EXPNO 447
PROCNO 1

T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60

30

T
50

T
40

T
30

T T T
20 10 ppm



% Transmittance

3347.32

2500

6,7-diepi-casuarine

2000

Wavenumbers (cm-1)

1192.16

1108.00

1038.45

1065.69

1000

500

Compound 15b:

lyx-616d

Current Data Parameters
NAME

1yx-2016
EXPNO 408
PROCNO 1
Pz - Acquisition Parameters
Date_ 20160830
Tine 16.33 b
INSTRUM spact
PROBHD 5 mm DUL 13C-1
PULPRGG 2330
D 65536
SOLVENT €pels
NS 7
] 2
) 6009.615 Hz

SWH
PIDRES 0.183395 Hz

a0 5.4525952 sec
RG

D 83,200 usec
DE 6.50 usec
TE 300.7 K

D1 1,00000000 sec
DO

SFO1 300.1318534 MHz
nueL 1H

P1 2,00 usec
PLWL 12.00000000 W

F2 - Processing paramsters

=1 65536
sF 300.1300000 MHz
WDH EA
ss8 o

18 0.30 Hz
eB 0

Pc 1.00

16.20

o -

of [efn|g] [~|o|o|e
=12 e |zee
S| [~ |&|o| |
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e HM

g v |  .‘ !
p .
@ VoW

T T T T T T T T T T T T T T T T T T T
49 48 47 46 45 44 43 42 41 40 39 38 3.7 36 35 34 33 32 31 3.0
lyx-616d-C13

WWWWM

Current Data Parameters
NAME 1yx-2016
EXBNO 411

PPM  erocuo 1
F2 - Acquisition Parameters
Date_ 201
L Time 16.33 h
3.0 et spect.
PROBHD  § mm DUL 13¢-1
PULPROG <osYIPPRAL
™ 2048
SOLVENT cpel3
us 1
32 o 8
- swE 2304.147 Bz
FIDRES 2,250144 Bz
AQ 0.4444160 sec
G 209.09
D 217.000 usec
DE 6.50 usec
34 = 301.0
8 do 000000300 sec
b1 1.81117404 sec
d11 0.03000000 sec
az 0.00002000 sec
a3 0.00000400 sec
pl6 0.00020000 sec
36 ¢ 0 sec
- ST1oHT 0
doorig 0.00000300 sec
tlleop
sFol 300.1312924 Mz
nuc1 18
1 8.00 usec
3.8 = 8.00 usec
- P17 2500.00 usec
PLW1 18.00000000 W
LW10 1.70410001 W
GPNAM[1] SM5Q10.100
1 10.00 %
4.0 P16 1000.00 usec
- F1 - Acquisition parameters
™ 83
sFo1 300.1313 MAz
FIDRES 55.521626 Hz
sw 7.677 ppm
42 FRMODE
- F2 - Processing parameters
s1 1024
SF 300.1300000 MAz
WOH QSINE
ssB 0
LB 0 Bz
4.4 o 0
153 1.40
F1 - Processing parameters
s1 1024
Mc2 oF
SF 300.1299950 Mz
r4.6 o
ssB 9
LB 0 Bz
GB 0
4.8
ppm
NAME 1yx-2016
EXPNO 409
PROCNO 1

\ \ \ \ \ \ \ \
180 170 160 150 140 130 120 110

\ \ \ \ \ \ \ \
190 100 90 80 70 60 50 40

32

\
30

T T T
20 10 ppm



lyx-616d-deptl135

NAME lyx-2016
EXPNO 410
PROCNO 1

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 ppm

1624 68
607.08
460.12

2892.82

% Transmittance

1496.58

491

688.40

48

47

46

452

&
@
@
o

44

To111581

4000 3500 3000 2500 2000 1500 1000 500

Wavenumbers (cm-1)
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Compound 15a:

lyx-éleéa

Current Data Parameters
MRME

1yx-2017
EXPNO 170
PROCNO 1
FZ - Acguiesition Parameters
Date_ 2017091
Time 15.25 h
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2330
OM ™ 65536
S SCLVENT coel3
NS 3
s )
BnO 5005.515 Hz
FIDRES 0.183399 He
N ag 5.4525952 sec
OMOM E
oH 83,200 uses
DE 6.50 usec
H TE 299.3 K
R b1 1.00000000 sec
S 0
SF01 300.1313534 MHz
BnO 15a OBn NUe1 1H
Pl 2.00 usec
ELW1 12.00000000 W
F2 - Processing parameters
ST 65536
SP 300,1300093 MHz
wou ]
ss58 0
1B 0.30 Hz
cB o
BC 1.00

w
-]
~J
o
o
B
w -
N
-h
o

ppm

o (<] QO |- OO M= QN
w o =N D= O NN NN
-

lyx-61l6a

Current Data Paramsters
NAME

1yx-2017
EXPNO
FROCKO 1
T2 - Boquisition Parameters
Date_ 20170918

me 15.27 h
THSTROM
FROBHD 5 mm DUL 13C-1
PULPROG zgpa3t
™ 65536
SOLVENT epe13
ns 52
bs 4
SwH 18028.%46 Hz
FIDRES 0.550197 Hz
AQ 1.8178317 see
Re
oW 27.733 usec
DE 6.50 usec
TE 299.5 K
D1 2.00000000 sec
d11 0.03000000 sac
DELTA 1.29999992 sec
0 1
SFo1 75.4752949 MHz
NoCL 13¢
F1 11.00 vsec
PLUL 195.00000000 W
sFoz 3001312005 MHz
Nucz H
CPDPRG[2 waltz16
FeeD2 30.00 usac
PLWZ 1400000000 W
PLW1Z2 0.17224000 W
PLWL3 0.14000000 ¥

F2 - Processing parameters
sI 32768

SF 75.4677485 MHz
WoW EM
SSB [

LB 1.00 Hz
cB 0

pC 1.40

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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100 1
99

% Transmittance
2
.

303046

2928.86

Wavenumbers (cm-1)

1720.06
1496.60
1453.86
1208.53
971.96

1263.30

1361.56
1027.94
918.03

1073.98

1153.95

1108.71

1174.34

2000

739.51

434 34

451.77

500

Compound 16b:

lyx—-622a

NN

N

Current Data Paranmeters
NAME lyx-2016
EXPNO

PROCNO 1

FZz - Acqguieition Farameters
Date_ 2

Tine 16,53 h

INSTRUM spect

PROBHD 5 mn DUL 13C-1

PULPROG 2930

™ 65536

SOLVYENT €pe13

NS 4

Ds 2

Sl 6009,615 Hz

FIDRES 0.183399 Hz
5.4525952 sec

RE 117,72

il 23.200 usec

DE 6,50 usec

TE 297.7 K

D1 1.00000000 sec

™o

SFPo1 300.1312534 MHz

NUC1 1H

PL £.00 usec

PLWL 1200000000 W

F2 - Processing parameters
sI 65536

SF 300,1300000 MHz
woH EM
s58 0

18 0.30 He
cB o

PC 1.00

o -

15.00
1.69

g

0.83
1.88
3.93
0.99
1.54

35

w -

1.65
3.10
247
1.14
0.73

0 ppm



622a-C0SY

current Data Parameters

WAME 1yx-2016
EXPNO 461
qL PROCNO 1
A F2 - Acquisition Parameters
|4 SLLLE 20161003
Time 16.20 h
INSTROM spect
FROBHD 5 mm DUL 13C-1
2.8 PULPROG cosyapppaf
D@Q A ) ™ 2048
LJed @ @ SOLVENT C€DC13
= 1
oS 9o 5 :
_3 0 SWH 2304.147 Hz
. FIDRES 2.250144 Bz
AQ 0.4444160 sec
)] RG 209.09
W 217.000 usec
DE 6.50 usec
3.2 TE 298.8 K
do 0.00000300 sec
ol 1.81117404 sec
a1 0.03000000 sec
, d1z 0.00002000 sec
3.4 413 0.00000400 sec
. Dl 0.00020000 sec
ind c
" STienT 0
5} ﬁ.‘w dvorig 0.00000300 sec
) tlloop 0
== 3.6 sFo1 300.1312924 Bz
Nucl 1H
PO 8.00 usec
Pl 8.00 usec
] ‘ P17 2500.00 usec
5 PLWL 18.00000000 W
m r3.8 BLW10 1.70410001 W
e GPNAM[1] SMSQ10.100
10.00 &
I plé 1000.00 usec
- 4 o Fl - Acquisition parameters
. ™ 128
sFol 300.1313 MHz
FIDRES 36.002304 Hz
@@J sW 7.677 ppm
4.0 FRMODE QF
@ - F2 - Processing parameters
I 1024
SF 300.1299984 MHz
WOW QSIKNE
4.4 558 o
g e o Bz
GB o
PC 1.40
Fl - Processing parameters
- 4 6 &I 1024
. Mc2 QF
§F 300.1300000 MHZ
WO QSINE
sse o
LB 0 Bz
4.8 ES v
T T T T T T T T T T T 5.0
5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.2 3.0 28 ppm
lyx-622a-C13
\f | [
NAME lyx-2016
EXPNO 459
PROCNO 1

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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lyx-622a-deptl1l35

OH NAME 1yx-2016
s EXPNO 160
PROCNO 1

" YT " m " AN bl J. o " "
h AL ) N Lk b WA il L Tm. o kAl L s L qu([ LA ¥ \ T PO Y Iy

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 ppm

100 |

3419.28
3062.82'
3030.54
2892.82

172018
160547

1486.61

1364.02
1207 .99\
916.63

1453 86

% Transmittance
1262.90

@
L
737.2:

®
L
698.04

1149.74
1028.59

1101.70]

1072.88

4000 3500 3000 2500 2000 1500 1000 500

Wavenumbers (cm-1)

37



Compound 17:

lyx—-615a

Current Data Parameters
NAME

1yx-2016
EXPHNO 433
EROGHO 1
F2 - Acquisition Paraneters
Date_ 20160907
ne 13.50 n
INSTRUN spect
FROBHD % nm DUL 13C-1
PULPROG zg30
D 65536
SOLVENT CDC13
ns
DS 2z
n 6009615 Hz
FIDRES 0.183395 Hz
AQ 5.4525952 sec
RG 209.0%
ow 83.200 usec
oE 6,50 use
TE 300.4 K
D1 1.00000000 sec
TDO
sFo1 300.1313534 Mz
woc1 h
Pl 2.00 usec
PLW1 12.00000000 W
F2 - Processing parameters
sI 65536
se 500,1300000 Mz
Wi o
SSB o
1B 0.30 Hz
cB o
= 1.00
T T T T T T |
9 8 7 5 4 3 1 ppm
~ oy SN || ©o
N «Q A A e ] Bt Rkt et B Bt e ] =<
~ o b AR R R R R SN R B [ (oY o
=
@
E T
®
g &
~ T o
= &
cn o
[=] T
2 0
&
%
S
P
2
1
3 ©
] o
g
5 & 3
£ 3 8 i E
E 3 2 o
5 i o
E 867 b
= | o
[
84~ N
82+
1 T
80 @ o
| S 2
2
| & 2
1 o [
78~
| ©
| [
767 X &
1 -3
| 3
741
4000 3500 3000 2500 2000 1500 1000 500

Wavenumbers (cm-1)
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Compound 1:

lyx—624-3

Current Data Paramsters
NAME lyx=2017
EXPNO 189
PROCNO 1

F2 - Acquisition Parameters
Date_ 20

Tine 15.50 h
INSTRUM spect
PROBHD 5 mn DUL 13C-1
PULPROG 2530
™ 65536
SOLVENT D20
NS 9
DS 0

H 6009.615 Hz
FIDRES 0.183399 Hz
AQ 5.,4525952 sac
RC 209,08
oW 23.200 usec
DE 6.50 usec
TE 293.3 K
D1 1.00000000 sec
DO 1
SFOL 300.1318534 MHz
NUCL 1H
3 2.00 usec
PLWL 18,00000000 W

F2 - Processing paransters
536

SF 300;1295;13 MHz
- WoM EM
HO 1 OH ZEE 0.3;; Hz
PC 1.00
casuarine
b
T T T T T T T T 1
9 7 6 5 3 2 0 ppm
'e] orl\j rt\l -o
o MERE RS
o~ Qe o]
lyx-624-2-C13
“{ f ‘
NAME 1lyx-2016
EXPNO 472
PROCNO 1

HO
1 OH

casuarine

\ \ \ \
190 180 170 160 150

\ \ \ \ \
140 130 120 110 100

39

\
90

\
80

\
70

\
60

\
50

\
40

\
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\ \ \
20 10 ppm



8 a8

&
236087

]

96

1384.52
1262 57

1032.90

HO  'OH

casuarine

% Transmittance
1127.03

498 @&

437 68

447.72

-
Il
©
©
@

i)

s
S A S A A S IS I I

456.64

4000 3500 3000 2500 2000 1500 1000 500

Wavenumbers (cm-1)

Compound 2:

Current Data Paramsters
NAME

lyx-458
EXENG 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20

Time 15.46
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2330
™ 65538
SOLVENT D20

S 3

DS 0

SWH £392.806 Hz
FIDRES 0.137213 Hz
AQ 3.6433017 ses
RG

131
oW 55.600
, OH " iod sees

295.2
D1 1.00000000 sec
1

HO

6-epi-casuarine T8O

CHANNEL £1 -

(uniflorine A)

1H
10.30 usec

3
PL1 3,00 dB

sFo1 300.1324010 MHz
F2 - Proceseing parametere
SI 22768

SF 300,1298705 MHz
WDW 3

ssB 0

LB 0,30 He

GB o

eC 1,00

T
9 8 7 6 5 4 3 2 1 0 ppm

ololfo|e|n w|=| (v
QN|=|@(N 2|2
rlell=lad]~ e |~
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HO

2OH

6-epi-casuarine
(uniflorine A)

Guxxent Data Parsnsters
e Tyn-a53
Exrmo 1z
e 1

F2 - Raquisitien Paramatars
Date 201301,

130119
Time 15.51

er .
swot 76.4762083 s
T T p—
crorRciz waleais

ez w
ecen2 100.00 umse
P2 00 48
Pulz

P13

2 - Processing parameters
51 3274

= 754677490 sz
wow ]

pes o

1 1.00 B2
o o

e 1.0

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100

HO

2OH

6-epi-casuarine
(uniflorine A)

T T T T T
30 20 10

90 80 70 60 50 40 0 ppm

Current Data Paramsters

HAME Lys-45%

ExeH0 13

PROCNO L

F2 - Acquisition Parameters

Date_ 2013

e 15.57

waTRYM ap-

PROBED & ma DUL 13c-1

PULPRO el

™ 65536

soLvenT 2o

Ha a0

s 4

E 17985611 n=

FIDRES 0.278439 Hz

A 1.8215008 sec

G 1635

o 27.800 usec

oE 5.50 ussc
5.1 K

stz 1450080000

D 2.00000000 sec

02 ©.00344828 3ec

D12 0.00002000 32

10 1

memmmmen CHANNEL £1 =emmeses
el ¢

22074
sFoz 300.1312005 Mz

B2 - Processing parameters
H 32768

sP 75.4677490 MHz
ow ™
e ]
18 1.00 7z
oB 0
ec 1.0

T T T T
120 110 100

T T T T
190 180 170 160 150 140 130

90 80 70 60 50 40 30 20 10

0 ppm
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% Transmittance

1211.83

7,

HO , ©OH

6-epi-casuarine
(uniflorine A)

2925.04

781

@
@
@
@
@
©

761

4000 3500 3000 2500 2000 1500 1000 500

Wavenumbers (cm-1)
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