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Figure S1. Diagnostic NOE interactions for thaixylomolin P (2).

S5



10

CD[mdeg]
e N

190 30 J50 270 290 310 330 350 370 390

-2
4 % 2

\'.-/ — CD_Thaixylomolin O (1)
-6

V eee+ CD_Thaixylomolin P (2)
-8
-10

ANMnm

Figure S2. ECD spectra of thaixylomolins O (1) and P (2)

measured in MeCN at the concentration of 250 ug/mL.
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Figure S3. Comparison of the experimental ECD spectrum of thaixylomolin R (4) in MeCN
with that calculated for 1R,5R,9S,10R,13R,15R,17R—4.

S7



HR-ESIMS for compound 1
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HR-ESIMS for compound 1
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NAME dyg-18

EXPNO 1

PROCNO 1

Date_ 20151105

Time 5.22

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zg30

TD 65536

SOLVENT CDCI3

NS 16

DS 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 sec

RG 44 55

DW 60.800 usec

DE 10.00 usec

TE 297.0 K

D1 1.00000000 sec

TDO 1

—======= CHANNEL 1 ========

SFO1 400.1324710 MHz

NUC1 1H

P1 12.00 usec

S1 65536

SF 400.1300096 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0
L/—‘J" PC 1.00

8 7 6 5 4 3
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'H NMR (400 MHz) spectrum of compound 1 in CDCls
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'H NMR (400 MHz) spectrum of compound 1 in CDCls
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NAME dyg-18
EXPNO 2
PROCNO 1
Date_ 20151105
Time 6.22
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 102.3
DwW 20.800 usec
DE 18.00 usec
TE 297.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 100.6233324 MHz
NUC1 13C
P1 10.00 usec
Sl 32768
SF 100.6127714 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
A (VI L . i [ T Ll |
T " T " T " T " T " T " T " T " T " T " T
180 160 140 120 100 80 60 40 20 0 ppm
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DEPT135 (100 MHz) spectrum of compound 1 in CDCl;
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DEPT135 (100 MHz) spectrum of compound 1 in CDCl;
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DEPT135 (100 MHz) spectrum of compound 1 in CDCl;
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DEPT135 (100 MHz) spectrum of compound 1 in CDCl;
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'H-"H COSY (400 MHz) spectrum of compound 1 in CDCl;

JH H 1 L ppm

o NAME dyg-18
0 =0 EXPNO 104
r PROCNO ol
g r Date_ 20160208
(] r Time 1.46
+ t INSTRUM spect
J -1 PROBHD 5 mm CPPEBO BB
- [l r PULPROG cosygpppgaf
) 3 D 2048
' o f SOLVENT cDC13
] e E NS 32
' E2 DS 8
F SWH 3906.250 Hz
. 3 o £ FIDRES 1.907349 Hz
1 ] £ AQ 0.2621940 sec
‘ E RG 65.23
'_3 DW 128.000 usec
W E DE 10.00 usec
» o TE 297.0 K
- £ Do 0.00000300 sec
r D1 1.89678097 sec
- ' (] (] L4 D11 0.03000000 sec
r D12 0.00002000 sec
) t D13 0.00000400 sec
r D16 0.00020000 sec
r INO 0.00025600 sec
v E5
F CHANNEL fl ========
— ’ '# | E 400.1318006 MHz
1 [ L
i E 11.50 usec
F 11.50 usec
+ : F6 2500.00 usec
) : £ 1
(] #, [ 128
[ o 400.1318 MHz
] [ 30.517578 Hz
6 ! ' i 9.762 ppm
i 0t E oF
,0 (] [ £ 1024
- E 400.1300098 MHz
[ QSINE
F8 0
[ 0.00 Hz
r 0
r 1.40
£ 1024
F9 QF
[ 400.1300098 MHz
I T T T T T | T T T QSINE-
9 8 7 6 5 4 3 2 1 0 ppm 0.00 Hz



'H-"H COSY (400 MHz) spectrum of compound 1 in CDCl;

R pPpm
{ NAME dyg-18
s EXPNO 104
~0.5 PROCNO 1
l Date_ 20160208
. Time 1.46
r INSTRUM spect
ﬁ ' [ PROBHD 5 mm CPPBBO BB
PULPROG cosygpppaf
. F TD 2048
. SOLVENT cDCl13
(] d 1.0 NS 32
¢ » DS 8
T4 [ SWH 3906.250 Hz
L] FIDRES 1.907349 Hz
t AQ 0.2621940 sec
| RG 65.23
DW 128.000 usec
1.5 DE 10.00 usec
[ TE 297.0 K
Do 0.00000300 sec
. t Dl 1.89678097 sec
\l 1 D11 0.03000000 sec
‘ D12 0.00002000 sec
t D13 0.00000400 sec
2.0 D16 0.00020000 sec
. INO 0.00025600 sec
CHANNEL f1
. I SFO1 400.1318006
' t NUC1
v PO 11.50 usec
[ Pl 11.50 usec
- P17 2500.00 usec
° 2.5 NDO 1
' r ™ 128
t SFO1 400.1318 MHz
FIDRES 30.517578 Hz
[ SW 9.762 ppm
L FnMODE OF
sSI 1024
~3.0 SF 400.1300098 MHz
L WDW QSINE
. SSB 0
. r LB 0.00 Hz
! GB 0
BC 1.40
'. [ SI 1024
L Mc2 OF
k 3.5 SF 400.1300098 MHz
L B A e I T R R (R I WDW QSINE
SSB 0
35 3.0 2.5 2.0 1:5 1.0 0.5 ppm TR 0.00 Hz



'H-"H COSY (400 MHz) spectrum of compound 1 in CDCl;

NAME dyg-18
EXPNO 104
PROCNO 1
Date_ 20160208
Time 1.46
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG cosygpppgf
TD 2048
SOLVENT CcDC13
NS 32
Ds 8
SWH 3906.250 Hz
FIDRES 1.907349 Hz
AQ 0.2621940 sec
RG 65.23
DW 128.000 usec
DE 10.00 usec
TE 297.0 K
DO 0.00000300 sec
D1 1.89678097 sec
D11 0.03000000 sec
D12 0.00002000 sec
D13 0.00000400 sec
D16 0.00020000 sec
INO 0.00025600 sec
======== CHANNEL fl ========
SFO1 400.1318006 MHz
NUCl 1H
PO 11.50 usec
i Pl 11,50 usec
P17 2500.00 usec
NDO 1
TD 128
= SFO1 400.1318 MHz
FIDRES 30.517578 Hz
SW 9.762 ppm
FnMODE QF
SI 1024
SF 400.1300098 MHz
. WDW QSINE
— SSB 0
4.5 LB 0.00 Hz
GB 0
BC 1.40
SI 1024
MC2 QF
(] SF 400.1300098 MHz
S S e LN S S | —T 71 71—+ 1 71— —+—50 WDW QSINE
SSB 0
5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 ppm LB 0.00 Hz
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HSQC (400 MHz) spectrum of compound 1 in CDCl3

J‘ l l l 1 Ppm NAME oy 18

EXPNO
PROCNO 1
Date_ 20160208
. o i Time 4.19
— P, . L INSTRUM spect
— o @@ O o ~ 20 PROBHD 5 mm CPPBBO BB
PULPROG hsgcetgpsi2
= L] o ™ 1024
= an SOLVENT cDpCl3
] ® NS 2
— e o ~ 40 bs 16
— SWH 4302.926 1
] FIDRES 4.202076 |
— . @ aAQ 0.1190388
RG 208.5
- DW 116.200 1
— ° 60 DE 10.00 1
> TE 297.0 1
o . CNST2 145,0000000
. DO 0.00000300 ¢
L2 — 80 Dl 1.46497905 ¢
D4 0.00172414 «
. D11 0.03000000 :
D16 0.00020000 ¢
D24 0.00086207 ¢
IND 0.00002080 ¢
100 ZGOPTNS
— o == CHANNEL f1
o 400.1320007 ?
= » NUC1 1H
1 ~120 Pl 11.50 1
p2 23.00 1
P28 0.00 1
NDO 2
™D 256
— 4 —140 SFO1 100.6233 b
] FIDRES 93.900238 |
SW 238.896 ¢
FnMODE Echo-Antiecho
ST 1024
—160 SF 400.1300096 t
= WDW QSINE
= SSB 2
— 1B 0.00 I
GB 0
T T T T T T T T T T T T T T T T T 0 o
85 80 75 7.0 65 6.0 55 50 45 4.0 35 3.0 25 20 15 1.0 0.5 ppm MC2 echo-antiecho
SF 100.6127685 1t
WDW QSINE
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HSQC (400 MHz) spectrum of compound 1 in CDCl3

BRUKER
ﬂ I ] ) J ppm —

EXPNO 105
— PROCNO i
_ = 40 Date_ 20160208
1 Time 4.19
=] INSTRUM spect
PROBHD 5 mm CPPBBO BB
= o - 50 PULPROG hsgcetgpsi2
D 1024
SOLVENT cpC13
- NS 32
60 DS 16
— o SWH 4302.926 }
FIDRES 4.202076 I
E. aQ 0.1190388
— o 70 RG 208.5
Dw 116.200 1
o DE 10.00 1
=~ 80 TE 297.0 1
CNST2 145.0000000
o D0 0.00000300 ¢
D1 1.46497905 ¢
= 90 D4 0.00172414 ¢
D11 0.03000000 s
D16 0.00020000
D24 0.00086207 =
100 INO 0.00002080
ZGOPTNS
— = msm——e— CHANNET, £1 ===
° 110 SFOL 400.1320007 ¢t
NUC1 1H
= o Bl 11.50 1
=] ~120 P2 23.00 1
P28 0.00 1
NDO 2
D 256
=130 SFO1 100.6233 t
FIDRES 93.900238 1
SW 238.896
FnMODE Echo-Antiecho
e o 140 SI 1024
—4 @ SF 400.1300096
WDW QSINE
E 5SB 2
150 1B 0.00
GB 0
s R | B A e I i L L N SR T BC 1.40
sI 1024
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 ppm MC2 echo-antiecho
SF 100.6127685 t
WDW QSINE
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HSQC (400 MHz) spectrum of compound 1 in CDCl3

ppm NAME dyg-18
- EXPNO 105
PROCNO 1
Date_ 20160208
Time 4.19
INSTRUM spect
@) 2N PROBHD 5 mm CPPBBO BB
— ‘l(@b {(@ 15 PULPROG hsgcetgpsi?2
D 1024
SOLVENT cbel3
= NS 2
— @ DS 16
SWH 4302.926 |
20 FIDRES 4.202076 |
— ™ AQ 0.1190388 ¢
0 .(:)) 3 RG 208.5
o
= (‘” i DW 116.200 1
DE 10.00 1
TE 297.0 ¢
CNST2 145.0000000
25 DO 0.00000300 ¢
D1 1.46497905 ¢
D4 0.00172414 ¢
D11 0.03000000 ¢
] (@) D pl6 0.00020000 <
L D24 0.00086207 ¢
~30 IND 0.00002080 ¢
ZGOPTNS
== CHANNEL fl ====-
T 400.1320007 ¢
] @ 1H
11.50 1
35 23.00 1
3 0.00 1
2
- 256
100.6233 ¢
93.900238
40 238.896 §
7\ FnMODE Echo—-Antiecho
n @ SI 1024
SF 400.1300096 ¢
WDW QSINE
SSB 2
] - 45 1B 0.00 &
o I GB 0
T - T : T : T - T ; T - T ; T 3 1 : T X PC 1.40
sI 1024
2.6 2.4 22 2.0 1.8 1.6 1.4 1.2 1.0 0.8 PpPm MC2 echo-antiecho
SF 100.6127685 ¢t
WoW QSINE
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HSQC (400 MHz) spectrum of compound 1 in CDCl3

M ppm —

dyg-18
s EXPNO 105
F PROCNO 1
E Date_ 20160208
E Time 4.19
77 INSTRUM spect
E PROBHD 5 mm CPPBBO BB
F PULPROG hsqgcetgpsi2
- 78 D 1024
E SOLVENT cDC13
F NS 32
E DS 16
E. SWH 4302.926 §
E 79 FIDRES 4.202076
E 20 0.1190388 ¢
E RG 208.5
- =80 oW 116.200 1
F DE 10.00 v
E TE 297.0
E 1 CNST2 145.0000000
-8 b0 0.00000300 «
— E D1 1.46497905 ¢
E D4 0.00172414 ¢
82 D11 0.03000000 ¢
E D16 0.00020000 ¢
E D24 0.00086207 ¢
E TNOD 0.00002080 «
— ~83 ZGOPTNS
E st ORANNRL, £ Sse=:
SFO1 400.1320007 ¢
:'84 NUC1 1H
E P1 11,50 1
E p2 23.00 1
- P28 0.00 1
E 85 NDO 2
— E ™ 256
- E SFOL 100.6233 b
86 FIDRES 93.900238 ¢
E SW 238.896 1
E FnMODE Echo-Antiecho
E SI 1024
87 SF 400.1300096 ?
E WDW QSINE
F SSB 2
f s LB 0.00 ¢
88 13 ;
1 T T T T T T = Igg ioii
5.28 5.26 5.24 5.22 5.20 5.18 5.16 5.14 ppm MC2 echo-antiecho
SF 100.6127685 }
WDW QSINE
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HMBC (400 MHz) spectrum of compound 1 in CDCl;

AN I %
BRUKER
(T ppm (<O

NAME dyg-18
' -0 EXPNO 106
PROCNO 1
Date_ 20160208
—) 1 ) 1 Time 8.07
e ' ] N INSTRUM spect
— (L S N - 20 PROBHD 5 mm CPPEBO BB
PULPROG hmbcgplpndgf
] TD 4096
=] SOLVENT €DC13
] ’ . . NS 256
~ 40 DS 16
= ] \ ' A T SWH 5197.505 Hz
FIDRES 1.268922 Hz
= u AQ 0.3940852 sec
RG 208.5
. — 60 DW 96.200 usec
= 4 DE 10.00 usec
] ' TE 297.0 K
CNST2 145.0000000
———— ' " ' i L CNST13 10.0000000
= l . p oo ’ 80 Do 0.00000300 sec
— . [ ] ] D1 1.50000000 sec
D2 0.00344828 sec
D6 0.05000000 sec
D16 0.00020000 sec
~100 ™D 0.00002080 sec
J— . ] ======== CHANNEL fl ========
SFO1 400.1323208 MHz
— . d 0 NUC1 1H
. ’ ! | —120 Pl 11.50 usec
P2 23.00 usec
NDO 2
TD 128
140 SFOL 100.6233 MHz
— cd i [ FIDRES 187.800476 Hz
sW 238.896 ppm
FnMODE OF
SI 2048
SF 400.1300096 MHz
= | 1 ' . i 160 WDW SINE
SSB 0
— . ] (N LB 0.00 Hz
— | GB 0
PC 1.40
—180 SI 1024
MC2 QF
SF 100.6127685 MHz
RS ALY RATILY RN IWLLEN REn ) RARLS RAEAY LR RERLY TRESLY TR RN ILAESE TR SRR R il Vs\‘gw SINS
B
85 80 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm LB 0.00 Hz

S25



HMBC (400 MHz) spectrum of compound 1 in CDCl;

LI

ppm
NAME dyg-18
F EXPNO 106
=0 PROCNO 1
s Date_ 20160208
E Time 8.07
F INSTRUM spect
F PROBHD 5 mm CPPBBO BB
F 10 PULPROG hmbcgplpndgf
E 4096
_ F SOLVENT cDpel3
0 l NS 256
F DS 16
— - 20 SWH 5197,505 Hz
b FIDRES 1.268922 Hz
F AQ 0.3940852 sec
o ' F RG 208.5
~ 30 DW 96.200 usec
— E DE 10.00 usec
TE 297.0 K
] b CNST2 145.0000000
£ 40 CNST13 10.0000000
- F Do 0.00000300 sec
E D1 1.50000000 sec
— Q ' 5 [ ] D2 0.00344828 sec
— E D6 0.05000000 sec
~ 50 D16 0.00020000 sec
— ] | 3 INO 0.00002080 sec
3 m=ms=m== CHANNEL f] =====m==
E SFO1 400.1323208 MHz
E 60 NUC1 1H
— . P1 11.50 usec
r P2 23.00 usec
E NDO 2
~ 70 D 128
— ] F SFO1 100.6233 MHz
F FIDRES 187.800476 Hz
—_— | | & SW 238.896 ppm
— 1 ' [] E FnMODE oF
— ’ - 80 sI 2048
— ' F SF 400.1300096 MHz
p— 1 (] F WDW SINE
SSB 0
= LB 0.00 Hz
= 90 = :
F PC 1.40
E SI 1024
b Mc2 QF
=100 SF 100.6127685 MHz
T T T T T T T T T ggw SINg
B
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 ppm B 0.00 Hz



HMBC (400 MHz) spectrum of compound 1 in CDCl;

ppm
NAME dyg-18
EXBNO 106
PROCNO 1
Date_ 20160208
Time 8.07
—— . | ~110 INSTRUM spect
PROBHD 5 mm CPPEBEO BB
PULPROG hmbcgplpndgf
D 4096
] 5 A t i SOLVENT cDCl3
] NS 256
' ' \ 120 2 2
SWH 5197.505 Hz
FIDRES 1.268922 Hz
AQ 0.3940852 sec
RG 208.5
= DW 96.200 usec
130 DE 10.00 usec
TE 297.0 X
CNST2 145.0000000
CNST13 10.0000000
Do 0.00000300 sec
~140 D1 1.50000000 sec
— ' 1 ] D2 0.00344828 sec
— 1 1 D6 0.05000000 sec
D1é 0.00020000 sec
INO 0.00002080 sec
—150 ======== CHANNEL fl ========
SFO1 400,1323208 MHz
NUC1 1H
Pl 11.50 usec
P2 23.00 usec
NDO 2
160 ™ 128
£ l | | (] SFO1 100. 6233 MHz
FIDRES 187.800476 Hz
sw 238.896 ppm
= [ FnMODE OF
— ] L 170 ST 2048
SF 400.1300096 MHz
— ° WDW SINE
SSB 0
1B 0.00 Hz
GB 0
180 PC 1.40
sI 1024
MC2 QF
SF 100.6127685 MHz
SR R -l L G T el Rl R T gts)g SINS
8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 ppm LB 0.00 Hz



HMBC (400 MHz) spectrum of compound 1 in CDCl;

I |

ppm

‘ l
i

olPy =

-1

2.6

2.4 2.2 2.0 1.8 1.6

14

1.2 1.0 0.8 ppm
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DwW

DE

TE
CNST2
CNST13
DO

D1

dyg-18
106

1
20160208
8.07
spect
5 mm CPPEBO EB
hmbcegplpndgf
4096
CDC13
256
16
5197.505 Hz
1.268922 Hz
0.3940852 sec
208.5
96.200 usec
10.00 usec
297.0 K
145.0000000
10.0000000
.00000300 sec
.50000000 sec
.00344828 sec
.05000000 sec
.00020000 sec
.00002080 sec

coocoro

CHANNEL fl ==s====
400.1323208 MHz
1H
11.50 usec
23.00 usec
>

128
100.6233 MHz
187.800476 Hz
238.896 ppm
QF

2048
400.1300096 MH=z

SINE

0
0.00 Hz

0

1.40

1024

QF
100.6127685 MHz
SINE
0
0.00 Hz



HMBC (400 MHz) spectrum of compound 1 in CDCl;

NAME dyg-18
EXFNO 106
PROCNO 1
Date_ 20160208
— Time 8.07
L 65 INSTRUM spect
PROBHD 5 mm CPPBBO EB
PULPROG hmbcgplpndgf
1D 4096
SOLVENT CDC13
NS 256
Ds 16
SWH 5197.505 Hz
FIDRES 1.268922 Hz
~70 AQ 0.3940852 sec
RG 208.5
oo oW 96.200 usec
DE 10.00 usec
TE 297.0 K
CNST2 145,0000000
CNST13 10.0000000
' DO 0.00000300 sec
-75 D1 1.50000000 sec
D2 0.00344828 sec
D6 0.05000000 sec
D16 0.00020000 sec
INO 0.00002080 sec
CHANNEL f1
400.1323208 MHz
80 18
11.50 usec
23.00 usec
2
128

100.6233 MHz
187.800476 Hz
238.896 ppm
QF
2048
400.1300096 MHz
SINE

0
0.00 Hz
0
1.40
1024

8
- o=

90

QF
100.6127685 MHz
T I T I T T T I T [ T WDwW SINE

SSB 0

2.8 2.6 2.4 2.2 2.0 1.8 1.6 1.4 1.2 1.0 0.8 ppm LB 0.00 Hz
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HMBC (400 MHz) spectrum of compound 1 in CDCl;

ppm
— ~110 NAME dyg-18
EXPNO 106
b PROCNO 1
L Date_ 20160208
[ 115 Time 8.07
=) r INSTRUM spect
] [ PROBHD 5 mm CPPBBO BB
— o ~120 PULPROG hmbcgplpndgf
[ D 4096
SOLVENT cDC13
r NS 256
125 DS 16
SWH 5197.505 Hz
[ FIDRES 1.268922 Hz
= AQ 0.3940852 sec
130 RG 208.5
DW 96.200 usec
+ DE 10.00 usec
135 TE 297.0 K
CNST2 145.0000000
r CNST13 10.0000000
L DO 0.00000300 sec
140 Dl 1.50000000 sec
) r D2 0.00344828 sec
= D6 0.05000000 sec
—145 D16 0.00020000 sec
[ INO 0.00002080 sec
====m=== CHANNEL fl ========
150 SFO1 400.1323208 MHz
NUC1 1H
Pl 11.50 usec
_155 P2 23.00 usec
r NDO 2
D 128
A SFO1 100.6233 MHz
2 ~160 FIDRES 187.800476 Hz
SW 238.896 ppm
=3 r FnMODE QF
[ SI 2048
o - 165 SF 400.1300096 MHz
r WDW SINE
=] SSB 0
0 =170 LB 0.00 Hz
GB 0
- [ Tl - | : BC 1.40
r SI 1024
175 Me2 QF
1 SF 100.6127685 MHz
| Ebibiakid [AAEkR ) T | bdii | bl | T T T T piabicki iy ikt A ggw SINS
B
26 25 24 23 22 219 20 18 18 1.T 16 15 14 13 ppm 1B 0.00 Hz
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HMBC (400 MHz) spectrum of compound 1 in CDCl;

NAME
PPM Exprno

\)

DN

DN

—— N\

=
NI

<‘

- PROCNO
Date_
Time
INSTRUM

—166.0 proBHD

PULPROG

D

L SOLVENT
166.5 32
DS

- 167.0 PipRes
AQ

SFO1
—169.5 Nuc1

P1

P2
~170.0 75°

SFO1

FIDRES
—170.5 sw

FnMODE
Sl
- SF
171.0 55,
SSB

Sl
, MC2
172.0 1C
WDW
SSB

—172.5 B

2.40 2.35 2.30 2.25

—
2.05

S31

—
2.00

GB
ppm

dyg-18
106

1
20160208
8.07

spect

5 mm CPPBBO BB
hmbcgplpndgf
4096

CDCI3

256

16
5197.505
1.268922
0.3940852
208.5
96.200
10.00

297.0 K

145.0000000

10.0000000
-00000300
-50000000
.00344828
.05000000
-00020000
.00002080

[eXelo)o) Yo

CHANNEL f1 ====

400.1323208
1H

11.50
23.00

2

128
100.6233
187.800476
238.896
QF

2048
400.1300096
SINE

o]

0.00

(0]
1.40
1024

QF
100.6127685
SINE

0]

0.00

(0]

MHz



NOESY (400 MHz) spectrum of compound 1 in CDCl;

(<O

m
PP NAME dyg-18
P EXPNO 107
+ o PROCNO 1
' Date_ 20160209
Time 1551
INSTRUM spect
¢ PROBHD 5 mm CPPBBO BB
*1 PULPROG noesygpphpp
TD 2048
' 1 [ SOLVENT €DC13
i NS 32
U DS 32
' -2 SWH 4000.000 Hz
0 N FIDRES 1.953125 Hz
i RO 0.2560500 sec
RG 91.64
43 DW 125.000 usec
DE 10.00 usec
TE 297.0 K
Do 0.00011036 sec
D1 1.99385595 sec
—_ ] (] ] -, D8 0.30000001 sec
D11 0.03000000 sec
1 D12 0.00002000 sec
D16 0.00020000 sec
INO 0.00025000 sec
o e ol ) S ====m=== CHANNEL fl ===
SFO1 400.1318006
NUC1 1H
Pl 11.50 usec
-6 P2 23.00 usec
s P17 2500.00 usec
i i NDO 1
TD 256
SFO1 400.1318 MHz
' ' =7 FIDRES 15.625000 Hz
SW 9.997 ppm
t ' FnMODE States-TPPI
SI 1024
\ SF 400.1300098 MHz
-8 WDW QSINE
SSB 2
LB 0.00 Hz
GB 0
PC 1.00
9 SI 1024
MC2 States-TPPI
J J J I ‘ ‘ ‘ ) J ‘ SF 400.1300098 MHz
9 8 7 6 5 4 3 2 1 0 ppm o os TNg



NOESY (400 MHz) spectrum of compound 1 in CDCl;

NAME dyg-18
EXPNO 107
PROCNO 1
Date_ 20160209
0.5 Time 1,51
INSTRUM spect
; A ” ' PROBHD 5 mm CPPBBO BB
b LA ; 3 PULPROG noesygpphpp
£ D 2048
. afl) ~1.0 SOLVENT cDC13
' i ¥ NS 32
p g DS 2
. Ak I el SWH 4000.000 Hz
? € €O j) S FIDRES 1.953125 Hz
/ { o, -4 5 aAQ 0.2560500 sec
A A s o * RG 91.64
¥ ‘ﬁ ) it > (= 2 DW 125.000 usec
- A y i A DE 10.00 usec
/ 1 y Gy TE 297.0 K
{ i g DO 0.00011036 sec
‘,wf' V- ) ha 4 —2.0 Dl 1.99385595 sec
" SR ' j D8 0.30000001 sec
3 P D1l 0.03000000 sec
] sy o D12 0.00002000 sec
4 ¥ S L ) v =" D16 0.00020000 sec
t 4 25 INO 0.00025000 sec
T 0 . :
. N ======== CHANNEL fl ========
L SFO1 400.1318006 MHz
NUC1 1H
I Pl 11.50 usec
q ~3.0 P2 23.00 usec
| P17 2500.00 usec
@ 0 NDO 1
; D 256
SFO1 400.1318 MHz
9 3.5 FIDRES 15.625000 Hz
- i e o = , = sw 9.997 ppm
IRt S e " ¢ FnMODE States-TPPI
(AN sI 1024
A o G SF 400.1300098 MHz
} A b WDW QSINE
: ~4.0 55B 2
LB 0.00 Hz
' GB 0
PC 1.00
! SI 1024
: MC2 States-TPPI
T T ! ‘ ) J J ! SF 400.1300098 MHz
4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm s QSINE
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NOESY (400 MHz) spectrum of compound 1 in CDCl;

—_— j‘ L NAME

T dyg-18
EXPNO 107
PROCNO 1
0.5 Date_ 20160209
Time 1581
a INSTRUM spect
¢! 4 PROBHD 5 mm CPPBBO BB
PULPROG noesygpphpp
~1.0 ™ 2048
. SOLVENT cDCl3
NS 32
DS 32
8 ] P i SWH 4000.000 Hz
. y 1.5 FIDRES 1.953125 Hz
i ? 5 a | AQ 0.2560500 sec
RG 91.64
’ DW 125.000 usec
] DE 10.00 usec
1 s 2.0 TE 297.0 K
] ] Do .00011036 sec
. " D1 .99385595 sec
ib ] i A < D8 .30000001 sec
“ j o> 00002000 sec
L. D12 A sec
! 0 L L] : ‘ 25 D16 -00020000 sec
I INO .00025000 sec

T —

.

0
) ol
0
¢ 0
0
0
0
|
i ==s=s=== CHANNEL fl ========
SFO1 400.1318006 MHz
i " NUC1 1H
s P1 11,50 usec
P2 23,00 usec
P17 2500.00 usec
NDO 1
D 256
L SFO1 400.1318 MHz
FIDRES 15.625000 Hz
SW 9.997 ppm
a g g FnMODE States-TPPI
SI 1024
SF 400.1300098 MH=z
! WDW QSINE
SSB 2
LB 0.00 Hz
GB 0
. PC 1.00
' ) ) SI 1024
T T - 1 - Mmc2 States-TPPI
J T T | I T ' ' | SF 400.1300098 MHz
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 ppm = RAmE
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1 .
H NMR (400 MHz) spectrum of compound 2 in CDCl;

NNO (90] (o)) i TdONMNUOUOUNOANOOANTSTULNNONMOANMNMS M

<SMO W < o « TONOTNAHOOLUNTOONMOLUL M O

<N < n « O0OMNTSITITITMMOANNATHOOO OO STM O

NN~ © 0 © 0 NMOMNNNNNNNNNNNAAAAAAO BRUKER
NAME dyg-3
EXPNO 1
PROCNO 1
Date_ 20150625
Time 17 .42
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG 2930
TD 65536
SOLVENT cDCI3
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 147.94
DW 60.800 usec
DE 10.00 usec
TE 297.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 400.1324710 MHz
NUC1 1H
P1 12.00 usec
Sl 65536
SF 400.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

I L 1 WML L

I T I U A I B

75 70 65 60 55 50 45 40 35 3.0 .0 ppm

B a:  sas s




'H NMR (400 MHz) spectrum of compound 2 in CDCls
NN~ O — ™ (o)) = — O N~ Lo
<M © L0 < N O (9N ©
<< N [e0] < I} N o (o} (92
r\\r/\ N~ © © n n OQC/Y) ™ ™
' I ) ) ) ) I ) ) ) ) I ) ) ) ) I ) ) ) ) I ) ) ) ) I ) ) I ) ) I ) I )
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 ppm
: g = g = -
N - - o N - (22} -
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'H NMR (400 MHz) spectrum of compound 2 in CDCls
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L ODMOAAO® BRUKER
™ AN

NAME dyg-3
EXPNO 2
PROCNO 1
Date_ 20150625

Time 18.43
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 1024

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 117.37

Dw 20.800 usec
DE 18.00 usec
TE 297.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
=—======= CHANNEL f1l ========
SFO1 100.6233324 MHz
NUC1 13C

P1 10.00 usec
Si 32768

SF 100.6127685 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

PP A T Nvony

jr
]
]

50 40 30 20 10 ppm
S40



DEPT135 (100 MHz) spectrum of compound 2 in CDCl;

8y~
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DEPT135 (100 MHz) spectrum of compound 2 in CDCl;
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DEPT135 (100 MHz) spectrum of compound 2 in CDCl;
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'H-"H COSY (400 MHz) spectrum of compound 2 in CDCl;

BRUKER
l | | | J ppm

NAME dgy-3
Em— ¢t -0 EXPNO 4
PROCNO 1
Date_ 20150905
' Time <57
—_— ‘ |¢' INSTRUM spect
' 1 PROBHD 5 mm CPPBBO BB
PULPROG cosygpppaf
™D 2048
[ ] SOLVENT cDC13
) NS 8
DS 8
SWH 3906.250 Hz
' ¢ FIDRES 1.907349 Hz
AQ 0.2621940 sec
L3 RG 208.5
DW 128.000 usec
—_ ' DE 10.00 usec
#! TE 297.0 K
1 DO 0.00000300 sec
~ ' ] (] . L4 D1 1.89678097 sec
D11 0.03000000 sec
D12 0.00002000 sec
D13 0.00000400 sec
D16 0.00020000 sec
‘ 5 INO 0.00025600 sec
'
4 ==s=s=== CHANNEL fl =s=ss=s=
— 13 SFO1 400.1318006 MHz
NUC1 1H
6 PO 12.00 usec
Pl 12.00 usec
— (] K] P17 2500.00 usec
NDO 1
— [] ™ 128
=7 SFO1 400.1318 MHz
L] FIDRES 30.517578 Hz
— ] ' sW 9.762 ppm
FnMODE QF
Lg S1 1024
SF 400.1300098 MHz
WDW QSINE
SSB 0
LB 0.00 Hz
E. GB 0
9 PC 1.40
SI 1024
I I | T | | I I I I MC2 oF
9 8 T 6 5 4 3 2 1 0 ppm SF 400.1300098 MHz

rama ArTan
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'H-"H COSY (400 MHz) spectrum of compound 2 in CDCl;

%

A

ppm
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4.0

3.5

3.0

25

2.0

NAME
EXPNO
PROCNC
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

dgy-3
4

1
20150905

357

spect

5 mm CPPBBO BB
cosygpppaf
2048

cDCl3

8

8
3906.250
1.907349

0.2621940
208.5
128.000
10.00
297.0
.00000300
.89678097
.03000000
-00002000
.00000400
.00020000
.00025600

cooocorHO

CHANNEL fl ====

400.1318006
1H

12.00

12.00
2500.00

1

128
400.1318
30.517578
9.762

QF

1024
400.1300098
OSINE

0

0.00

0

1.40
1024

QF
400.1300098

MHz



HSQC (400 MHz) spectrum of compound 2 in CDCl3
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NAME dgy-3
EXPNO 5
PROCNO 1
Date_ 20150905
Time 4.37
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG hsgcetgpsi2

TD 1024
SOLVENT CDC13

NS 16

DS 16

SwH 4302.926 Hz
FIDRES 4.202076 Hz
AQ 0.1190388 sec
RG 208.

DW 116.200 usec
DE 10.00 usec
TE 297.0 K
CNST2 145.,0000000

DO 0.00000300 sec
D1 1.46497905 sec
D4 0.00172414 sec
D11 0.03000000 sec
D16 0.00020000 sec
D24 0.00086207 sec
IND 0.00002080 sec
2GOPTNS

======== CHANNEL £l ====
SFO1 400.1320007
NUC1 1H

Pl 12.00 usec
P2 24.00 usec
P28 0.00 usec
NDO 2

TD 256
SFO1 100.6233 MHz
FIDRES 93.900238 Hz
sw 238.896 ppm
FnMODE Echo-Antiecho

SI 1024

SF 400.1300079 MHz
WDW QSINE

SSB 2

LB 0.00 Hz
GB 0

PC 1.40

SI 1024

MC2 echo-antiecho

SF 100.6127685 MHz
WDW QSINE

SSB 2



HSQC (400 MHz) spectrum of compound 2 in CDCl3
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NAME dyg-3
EXPNO 5
PROCNO 1
Date_ 20150905
Time 4.37
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG hsqcetgpsi2
TD 1024
SOLVENT CcDCI3
NS 16
DS 16
SWH 4302.926
FIDRES 4.202076
AQ 0.1190388
RG 208.5
DW 116.200
DE 10.00
TE 297.0
CNST2 145.0000000
DO 0.00000300
D1 1.46497905
D4 0.00172414
D11 0.03000000
D16 0.00020000
D24 0.00086207
INO 0.00002080
ZGOPTNS

======== CHANNEL f1 ====
SFO1 400.1320007
NUC1 1H
P1 12.00
P2 24.00
P28 0.00
NDO 2
TD 256
SFO1 100.6233
FIDRES 93.900238
SwW 238.896
FnNMODE Echo-Antiecho
Sl 1024
SF 400.1300079
WDwW QSINE
SSB 2
LB 0.00
GB 0
PC 1.40
Sl 1024
MC2 echo-antiecho
SF 100.6127685
WDW QSINE
SSB 2
LB 0.00
GB 0

Hz

MHz



HSQC (400 MHz) spectrum of compound 2 in CDCl3
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

TD
SOLVENT

dyg-3
5

1

20150905

4.37

spect

5 mm CPPBBO BB
hsqcetgpsi2
1024

1
4302.926
4.202076

0.1190388

145.0000000
0.00000300
1.46497905
0.00172414
0.03000000
0.00020000
0.00086207
0.00002080

CHANNEL f1
400.1320007
1H

12.00

24.00

0.00

2

256

100.6233

93.900238

238.896

Echo-Antiecho
10

400.1300079
QSINE
2

0.00

0

1.40

1024
echo-antiecho
100.6127685
QSINE

2
0.00
0

Hz

MHz



HMBC (400 MHz) spectrum of compound 2 in CDCl;
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NAME
EXPNO
PROCNO
Date__
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE
CNST2
CNST13
DO

Dl

D2

dgy-3
6

1

20150905

6.28

spect

5 mm CPPBBO BB
hmbcgplpndgf
4096

cbCl3

32

16
5197.505 Hz
1.268922 Hz
0.3940852 sec
208.5
96.200 usec
10.00 usec
297.0 K
145.0000000
10.0000000
0.00000300 sec
1.50000000 sec
.00344828 sec
.05000000 sec
.00020000 sec
.00002080 sec

ccoo

CHANNEL f] ========
400.1323208 MHz
1H
12.00 usec
24.00 usec
2

128
100.6233 MHz
187.800476 Hz
238.896 ppm

QF

2048
400.1300095 MHz

SINE

0
0.00 Hz

0

1.40
1024

QF
100.6127685 MHz



HMBC (400 MHz) spectrum of compound 2 in CDCl;

] ppm

NN

| M[H |

=10

20

30

- 40

~50

60

=70

- 80

=90

S50

3.5

ppm



HMBC (400 MHz) spectrum of compound 2 in CDCl;
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HMBC (400 MHz) spectrum of compound 2 in CDCl;
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HMBC (400 MHz) spectrum of compound 2 in CDCl;
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HMBC (400 MHz) spectrum of compound 2 in CDCl;
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NOESY (400 MHz) spectrum of compound 2 in CDCl;

ppm

(O

NAME

EXPNO

PROCNO

Date_

Time

INSTRUM

PROBHD 5 mm
PULPROG no
TD

SOLVENT

o

=

[N
oooooro

======== CHANN
SFO1 40

FnMODE St
S
SF 40

MC2 St
SF 40

dyg-3
7

1
20150905
8.44
spect
CPPBBO BB
esygpphpp
2048

4000.000
1.953125
0.2560500

297.0
-00010972
-99385595
-30000001
-03000000
-00002000
-00020000
-00025000

EL f1 ====

0.1318006
1H

12.00
24.00
2500.00

1

230
400.1318
17.391304
9.997
ates-TPPI1
1024
0.1300098
QSINE

2

0.00

0

1.00

1024
ates-TPPI
0.1300098
QSINE

2

0.00

0

Hz

MHz



NOESY (400 MHz) spectrum of compound 2 in CDCl;

R ppm
NAME dyg-3
EXPNO 7
0.5 PROCNO 1
! Date_ 20150905
(WL Time 8.44
INSTRUM spect
PROBHD 5 mm CPPBBO BB
H PULPROG noesygpphpp
: —1.0 D 2048
SOLVENT CDCI3
NS 16
DS 32
SWH 4000.000 Hz
FIDRES 1.953125 Hz
—1.5 AQ 0.2560500 sec
RG 208.5
DW 125.000 usec
DE 10.00 usec
TE 297.0 K
’ DO 0.00010972 sec
—2.0 D1 1.99385595 sec
D8 0.30000001 sec
D11 0.03000000 sec
D12 0.00002000 sec
D16 0.00020000 sec
2.5 INO 0.00025000 sec
======== CHANNEL 1l ========
SFO1 400.1318006 MHz
NUC1 1H
P1 12.00 usec
-3.0 P2 24.00 usec
- P17 2500.00 usec
NDO 1
TD 230
SFO1 400.1318 MHz
FIDRES 17.391304 Hz
—3.5 Sw 9.997 ppm
. FnMODE States-TPPI1
S1 1024
SF 400.1300098 MHz
WDW QSINE
SSB 2
—4.0 LB 0.00 Hz
GB 0
PC 1.00
S1 1024
T MC2 States-TPPI1
0.5 SF 400.1300098 MHz
. ppm WDW QSINE
SSB 2
LB 0.00 Hz
GB 0

S56



NOESY (400 MHz) spectrum of compound 2 in CDCl;

ppm
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

dyg-3
7

1

20150905

8.44

spect

5 mm CPPBBO BB
noesygpphpp
2048

cDCI3

16

32
4000.000
1.953125

0.2560500
208.5
125.000
10.00
297.0
-00010972
-99385595
-30000001
-03000000
-00002000
-00020000
-00025000

OO0OO0OO0OO0OrOo

CHANNEL 1 ====

400.1318006
1H

12.00
24.00
2500.00
1

230
400.1318
17.391304
9.997
States-TPPI
1024
400.1300098
QSINE

2

0.00

(0]

1.00

1024
States-TPPI
400.1300098
QSINE

2
0.00
0

Hz

MHZz



HR-ESIMS for compound 3
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HR-ESIMS for compound 3

| Jo | abeg WV ##:L0:LL 9LOZ/BLIS ‘pajund 0t sisAleuyeleq ssedwo) Jexnig
(o))
Yo}
wn
30 usae Sv¥Z 69C 61 L'} 96L¥'L0LL  LS'SS OCOBNGOHSBSD | SlErioll
yo usae gZL 88Z ¥'o- 90~ PPOZ’S9S 0000k OLOBNPEHBZO | 8F0T'S9S
Jo usae g7l Q€ 9'0- o'} SZTT EPS 00001 0LOSEHBZD | 0QECTEPS
ony-N o) e gps ewbsw [equ]us [wddlue zZw 2100S BINWIO # ZAU ‘SEa\
2/ 0.8 595 09S [el=te] 0SS SvS ors
1 L 1 L L L I L L 1 I 1 ,V I L At L T L L I 1 L 1 1 1 I L L 1 7, L L _ I 1 1 OO
i L0€5'955 _ [
T9E5 0rS [
" FS0
66¥C°095 BeEEERS E
Fo'L
8Y0T'595 ol
Foz
Fp0 X
PT# UIWE'0 "SIN+ ["sua|
3JSepp BAlBA HBAIT 188 ddn 0’008 4d 113D uoisljo] 189S Z/W 0002 pu3 uesg
ulwy o'y seg AIg 1es N 00S- 19840 8je|d pu3 1eg Z/W ool uibag ueog
2. 081 lejesH AIQ 188 A 00sk Agyde) jos Ay snooy
leg +0 1aziIngaN 189S aAlisod Aejod uo| 1S3 adA| soinos
13)oweled u inboy
WBLLILIOYD
6Z SIXBW #I19S / JUsWin)su| sod g-ABp ueysuem)  swep o|dwes
0IS2s JojessdQ o E.wtooo_‘-oo_.lmoalco_mes pana o1 poulsiN
p'Lg8L L0 ¢ sod g-ABp ueysueminGO9LOZ\BIEP\SINNEIBAN:d  BWEeN sisAleuy
AV 0£:22:8 9L0Z/6L/S  8jeQ uonisinboy oju| sisfjeuy

Hoday ginwio4uews wnioadg ssey




'H NMR (400 MHz) spectrum of compound 3 i
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES

L Y

A

W

N L L
80 75 70 65 6.0 55 50 4.5

(=3
F’-
2

-

x [ R BN MR
35 3.0 25

f f = é@

T
.5

mﬁmgg

L I IR I
.0 05 ppm

dyg-8
1

1

20150923
21.44
spect

5 mm CPPBBO BB
zg30

65536
CDCI3

16

2

8223.685
0.125483
3.9846387
65.23
60.800
10.00
297.0
1.00000000
1

CHANNEL f1 ====

400.1324710
1H

12.00

65536
400.1300098
EM

0
0.30
0
1.00



'H NMR (400 MHz) spectrum of compound 3 in CDCls
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'H NMR (400 MHz) spectrum of compound 3 in CDCls
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prd

MR (100 MHz) spectrum of compound 3 in CDCl;

o< OCRHEAST LM~ O ON
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— O NOOL I N OO TJTOMNMOONANTHONOOWOMANO O

NN Addd dAdd AAdAA OONNMNNOLLYITTONNNNN A
NAME dyg-8
EXPNO 2
PROCNO 1
Date_ 20150923
Time 23.31
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 102.3
DW 20.800 usec
DE 18.00 usec
TE 297.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1l ========
SFO1 100.6233324 MHz
NUC1 13C
Pl 10.00 usec
SI 32768
SF 100.6127703 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

" L & Fm 4 "
I " I " I " I " I " I " I " I " I " I " I " I
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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DEPT135 (100 MHz) spectrum of compound 3 in CDCl;
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DEPT135 (100 MHz) spectrum of compound 3 in CDCl;

o

—210.20
—206.44
_—-170.0
—~168.9
—165.5
—159.34
143.25
143.03
-141.27
—125.99
—119.85
109.99
109.92

d
<

| [

| L ) H A L R I
210 205 200 195 190 185 180 175 170 165 160 155 150 145 140 135 130 125 120 115 110 ppm

| L I A I R B
210 205 200 195 190 185 180 175 170 165 160 155 150 145 140 135 130 125 120 115 110 ppm

S65



DEPT135 (100 MHz) spectrum of compound 3 in CDCl;
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DEPT135 (100 MHz) spectrum of compound 3 in CDCl;
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'H-"H COSY (400 MHz) spectrum of compound 3 in CDCl;

Co<)

l opm (<O
§ NAME dyg-8-COSY
=0 EXPNO 104
F PROCNO 1
F Date_ 20160528
r Time 8.30
F INSTRUM spect
-1 PROBHD 5 mm CPPBBO BB
° F PULPROG cosygpppqf
F D 2048
F SOLVENT cDCi3
F NS 32
2 DS 8
r SWH 3906.250 Hz
r FIDRES 1.907349 Hz
r AQ 0.2621940 sec
' (] r RG 117.37
-3 Dw 128.000 usec
[ DE 10.00 usec
L ¥ TE 297.0 K
! r DO 0.00000300 sec
‘% ' # ¥ D1 1.89678097 sec
E4 D11 0.03000000 sec
F D12 0.00002000 sec
F D13 0.00000400 sec
F D16 0.00020000 sec
F INO 0.00025600 sec
' b :*5 ======== CHANNEL f1 ========
ﬁ 0 . F SFO1 400.1318006 MHz
F NUC1 1H
F PO 11.50 usec
E P1 11.50 usec
-6 P17 2500.00 usec
[ NDO 1
= (] ¥ D 128
r SFO1 400.1318 MHz
[ FIDRES 30.517578 Hz
. -7 Sw 9.762 ppm
- | (] ¥ FnMODE QF
= ] ; ] 1024
. i SF 400.1300098 MHz
r WDwW QSINE
F8 SSB 0
F LB 0.00 Hz
F GB 0
F PC 1.40
F S 1024
9 MC2 QF
F SF 400.1300098 MHz
T T WDW QSINE
SSB 0
5 4 2 ppm LB 0.00 Hz
GB 0



'H-"H COSY (400 MHz) spectrum of compound 3 in CDCl;

ppm
0.5 NAME dyg-8-COSY
. EXPNO 104
PROCNO 1
Date_ 20160528
Time 8.30
INSTRUM spect
1.0 PROBHD 5 mm CPPBBO BB
' PULPROG cosygpppqf
TD 2048
SOLVENT CDCI3
.' NS 32
DS 8
1.5 SWH 3906.250 Hz
- FIDRES 1.907349 Hz
AQ 0.2621940 sec
RG 117.37
DW 128.000 usec
DE 10.00 usec
2.0 TE 297.0 K
DO 0.00000300 sec
D1 1.89678097 sec
D11 0.03000000 sec
D12 0.00002000 sec
D13 0.00000400 sec
2.5 D16 0.00020000 sec
INO 0.00025600 sec

° ° === CHANNEL f1l ========
j 400.1318006 MHz
1H
11.50 usec
11.50 usec
2500.00 usec
1

128

400.1318 MHz
30.517578 Hz

9.762 ppm

QF

1024
400.1300098 MHz

QSINE

0

—3.0

R 4" ° —3.5
ﬁ 0

—4.0
0.00 Hz
0
1.40
1024

QF
400.1300098 MHz
QSINE
0
0.00 Hz
0

—4.5

4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm
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'H-"H COSY (400 MHz) spectrum of compound 3 in CDCl;
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ppm

NAME dyg-8-COSY
EXPNO 104
PROCNO 1
Date_ 20160528

Time 8.30
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG cosygpppqgf

TD 2048
SOLVENT CDCI3

NS 32

DS 8

SWH 3906.250 Hz
FIDRES 1.907349 Hz
AQ 0.2621940 sec
RG 117.37

DW 128.000 usec
DE 10.00 usec
TE 297.0 K

DO 0.00000300 sec
D1 1.89678097 sec
D11 0.03000000 sec
D12 0.00002000 sec
D13 0.00000400 sec
D16 0.00020000 sec
INO 0.00025600 sec
======== CHANNEL f1 ========
SFO1 400.1318006 MHz
NUC1 1H

PO 11.50 usec
P1 11.50 usec
P17 2500.00 usec
NDO 1

TD 128

SFO1 400.1318 MHz
FIDRES 30.517578 Hz
SwW 9.762 ppm
FnMODE QF

Sl 1024

SF 400.1300098 MHz
WDw QSINE

SSB 0

LB 0.00 Hz
GB 0

PC 1.40

Sli 1024

mMc2 QF

SF 400.1300098 MHz
wDw QSINE

SSB 0

LB 0.00 Hz
GB (o]



'H-"H COSY (400 MHz) spectrum of compound 3 in CDCl;

BRUKER
In [ opm

NAME dyg-8-COSY
EXPNO 104
| PROCNO 1
Date_ 20160528
—0.5 Time 8.30
i INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG cosygpppqf
L TD 2048
‘ 1.0 SOLVENT CDCI3
- NS 32
DS 8
i SWH 3906.250 Hz
° 3 FIDRES 1.907349 Hz
e L AQ 0.2621940 sec
1.5 RG 117.37
o L DW 128.000 usec
DE 10.00 usec
i TE 297.0 K
DO 0.00000300 sec
3 D1 1.89678097 sec
2.0 D11 0.03000000 sec
| D12 0.00002000 sec
D13 0.00000400 sec
D16 0.00020000 sec
0 INO 0.00025600 sec
72.5 ======== CHANNEL f1 ========
L SFO1 400.1318006 MHz
| NUC1 1H
. PO 11.50 usec
P1 11.50 usec
i P17 2500.00 usec
—3.0 NDO 1
L TD 128
SFO1 400.1318 MHz
FIDRES 30.517578 Hz
SW 9.762 ppm
i FnMODE QF
-3.5 Si 1024
- SF 400.1300098 MHz
° . L WDW QSINE
L SSB 0
I LB 0.00 Hz
s GB 0
—4.0 PC 1.40
r Sl 1024
MC2 QF
L SF 400.1300098 MHz
- 1 - 1 - - - 1 1 T T \gg\g QSINS
7.5 7.0 6.5 6.0 5.5 5.0 4.5 ppm LB 0.00 Hz
GB (0]



HSQC (400 MHz) spectrum of compound 3 in CDCl3

I N | J ppm

NAME dyg-8
EXPNO 5
L0 PROCNO 1
Date_ 20151028
Time 12.35
- * INSTRUM spect
] o — 20 PROBHD 5 mm CPPBBO BB
= m— — PULPROG hsqgcetgpsi2
= . D 1024
SOLVENT cDCl3
= _ - NS 16
== 40 DS 16
—_ - SWH 4302.926 t
- - FIDRES 4.202076 }
— 60 AQ 0.1190388
| - RG
DW 116.200 1
_ DE 10.00
—] - —~ 80 TE 297.0 &
— CNST2 145.0000000
Do 0.00000300 ¢
Dl 1.46497905 ¢
~100 D4 0.00172414 ¢
D11 0.03000000 ¢
= - - D16 0.00020000 ¢
D24 0.00086207
— —120 INO 0.00002080 «
— ZGOPTNS
======== CHANNEL fl ====:
— < - —140 sFOL 400.1320007 ?
NUC1 1H
Pl 12.00
P2 24.00 1
—160 P28 0.00 1
4 NDO 2
D 256
SFO1 100.6233 »
180 FIDRES 93.900238
SW 238.896 |
FnMODE Echo-Antiecho
= ST 1024
200 SF 400.1300079 }
] WDW QSINE
SSB 2
220 LB 0.00 t
L Es TG RS S RS R ST [ e | s | RESZLE | R LRI P & aa D
PC 1.40
10 9 8 7 6 5 4 3 2 1 0 ppm SI 1024
Mc2 echo-antiecho
SF 100.6127685 1t
WDW QSINE

S72



HSQC (400 MHz) spectrum of compound 3 in CDCl3
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NAME dyg-8
EXPNO 5
PROCNO 1
Date_ 20151028
Time 12.35
INSTRUM spect
PROBHD 5 mm CPPBEO BB
PULPROG hsqcetgpsi2
D 1024
SOLVENT cDpCl3
NS 16
DS 16
SWH 4302,.926
FIDRES 4.202076
p-te] 0.1190388
RG 208.5
DW 116.200
DE 10.00
TE 297.0
CNST2 145.0000000
DO 0.00000300
D1 1.46497905
D4 0.00172414
D11 0.03000000
D16 0.00020000
D24 0.00086207
INO 0.00002080
ZGOPTNS

======== CHANNEL fl ====
SFO1 400.1320007
NUC1 1H
Pl 12.00
P2 24.00
P28 0.00
NDO 2
D 256
SFO1 100.6233
FIDRES 93.900238
5W 238.896
FnMODE Echo-Antiecho
SI 1024
SF 400.1300079
WDW QSINE
SSB 2
LB 0.00
GB 0
PC 1.40
5T 1024
MC2 echo-antiecho
SF 100.6127685
WDW QSINE



HSQC (400 MHz) spectrum of compound 3 in CDCl3

an
(O

L Lx | J_l ppm

NAME dyg-8
E EXPNO 5
so PROCNO 1
Date_ 20151028
— == Time 12.35
— 70 INSTRUM spect
PROBHD 5 mm CPPBEQ BB
PULPROG hsqcetgpsi2
D 1024
= - = 80 SOLVENT cbel3
NS 16
- DS 16
SWH 4302.926
- 90 FIDRES 4.202076 ¢
AQ 0.1190388 ¢
RG 208.5
Dw 116.200
100 DE 10.00
TE 297.0 1
CNST2 145.0000000
et - - E. DO 0.00000300 ¢
110 Dl 1.46497905 ¢
D4 0.00172414 ¢
D11 0.03000000 ¢
— ~ D16 0.00020000 ¢
120 D24 0.00086207 ¢
_ INO 0.00002080 ¢
ZGOPTNS
~130
======== CHANNEL fl =====
SFOl 400.1320007 ¢
NUCL 1H
2 . =140 Pl 12.00 1
— <D < P2 24.00
P28 0.00
NDO 2
—150 D 256
SFO1 100.6233 ¢
FIDRES 93.900238 ¢
- E SW 238.896 1
160 FnMODE Echo-Antiecho
| ST 1024
SF 400.1300079 ¢t
= — WDW QSINE
170 SSB 2
LB 0.00 ¢
GB 0
T T T T T T T T T oC 1.40
8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 ppm SI 1024
MCc2 echo-antiecho
SF 100.6127685 1
WDW QSINE

S74



HSQC (400 MHz) spectrum of compound 3 in CDCl3
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ppm
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NAME dyg-8
EXPNO 5
PROCNO 1
Date_ 20151028
Time 12.35
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG hsqgcetgpsi2
TD 1024
SOLVENT CDCI3
NS 16
DS 16
SWH 4302.926
FIDRES 4.202076
AQ 0.1190388
RG 208.5
DW 116.200
DE 10.00
TE 297.0
CNST2 145.0000000
DO 0.00000300
D1 1.46497905
D4 0.00172414
D11 0.03000000
D16 0.00020000
D24 0.00086207
INO 0.00002080
ZGOPTNS
=== CHANNEL f1 ==

400.1320007

1H

12.00

24.00

0.00

2

256

SFO1 100.6233
FIDRES 93.900238
Sw 238.896
FnMODE Echo-Antiecho
S1 1024
SF 400.1300079
WDW QSINE
SSB 2
LB 0.00
GB 0
PC 1.40
S1 1024
MCc2 echo-antiecho
SF 100.6127585
WDW QSINE
SSB 2
LB 0.00
GB 0

MHz

Hz

MHz

Hz



HSQC (400 MHz) spectrum of compound 3 in CDCl3

JLm ppm

;140.0
f—14o.5
;141.0
;141.5
;142.0
;142.5
;143.0
;143.5
f—144.o

-144.5

-145.0
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

™D
SOLVENT
N

INO

dyg-8
5

1

20151028

12.35

spect

5 mm CPPBBO BB
hsqcetgpsi2

4302.926
4.202076
0.1190388
208.5
116.200
10.00

297.0
145.0000000
-00000300
-46497905
-00172414
-03000000
-00020000
-00086207
-00002080

OQO0O0OO0OO0OrOo

CHANNEL f1 ====

400.1320007
1H

12.00

24.00

0.00

2

256
100.6233
93.900238
238.896
Echo-Antiecho
1024
400.1300079
QSINE

2

0.00

0

1.40

1024
echo-antiecho
100.6127585
QSINE

2

0.00

0

Hz

MHz

Hz



HMBC (400 MHz) spectrum of compound 3 in CDCl;
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NAME dyg-8
EXPNO 6
PROCNO 1
Date_ 20151028
Time 14.27
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG hmbcgplpndgf

TD 4096
SOLVENT CDCI3

NS 32

DS 16
SWH 5197.505 Hz
FIDRES 1.268922 Hz
AQ 0.3940852 sec
RG 208.5

DW 96.200 usec
DE 10.00 usec
TE 297.0 K
CNST2 145.0000000
CNST13 10.0000000

DO 0.00000300 sec
D1 1.50000000 sec
D2 0.00344828 sec
D6 0.05000000 sec
D16 0.00020000 sec
INO 0.00002080 sec
======== CHANNEL f1 ========
SFO1 400.1323208 MHz
NUC1 1H

P1 12.00 usec
P2 24.00 usec
NDO 2

D 128
SFO1 100.6233 MHz
FIDRES 187.800476 Hz
Sw 238.896 ppm
FnNMODE QF

S1 2048

SF 400.1300078 MHz
WwDw SINE
SSB 0

LB 0.00 Hz
GB 0

PC 1.40

S1 1024
MC2 QF

SF 100.6127685 MHz
wDw SINE
SSB 0

LB 0.00 Hz
GB 0



HMBC (400 MHz) spectrum of compound 3 in CDCl;

ppm
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NAME dyg-8
EXPNO 6
PROCNO 1
Date_ 20151028
Time 14.27
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG hmbcgplpndgf

TD 4096
SOLVENT CDCI3

NS 32

DS 16

SWH 5197.505 Hz
FIDRES 1.268922 Hz
AQ 0.3940852 sec
RG 208.5

DW 96.200 usec
DE 10.00 usec
TE 297.0 K
CNST2 145.0000000
CNST13 10.0000000

DO 0.00000300 sec
D1 1.50000000 sec
D2 0.00344828 sec
D6 0.05000000 sec
D16 0.00020000 sec
INO 0.00002080 sec
======== CHANNEL f1 ========
SFO1 400.1323208 MHz
NUC1 1H

P1 12.00 usec
P2 24.00 usec
NDO 2

TD 128
SFO1 100.6233 MHz
FIDRES 187.800476 Hz
SW 238.896 ppm
FnMODE QF

Sl 2048

SF 400.1300078 MHz
WDw SINE

SSB 0

LB 0.00 Hz
GB 0

PC 1.40

Sl 1024

mc2 QF

SF 100.6127685 MHz
wDw SINE

SSB 0

LB 0.00 Hz
GB 0



HMBC (400 MHz) spectrum of compound 3 in CDCl;

M BRUKER

A J | J ppm

NAME dyg-8
EXPNO 6
[ PROCNO 1
3 Date_ 20151028
' - Time 14.27
— ¢ ' ; 110 INSTRUM spect
3 PROBHD 5 mm CPPBBO BB
PULPROG hmbcgplpndqgf
7 D 4096
L SOLVENT CDCI3
r NS 32
— W ' 4 ~120 NS 32
L SWH 5197.505 Hz
r FIDRES 1.268922 Hz
— ] [ AQ 0.3940852 sec
L RG 208.5
r DW 96.200 usec
—130 DE 10.00 usec
[ TE 297.0 K
CNST2 145 _.0000000
CNST13 10.0000000
r DO 0.00000300 sec
3 D1 1.50000000 sec
. 0 9 — 140 D2 0.00344828 sec
o 4 X D6 0.05000000 sec
— D16 0.00020000 sec
INO 0.00002080 sec
[ ======== CHANNEL f1 ========
—150 SFO1 400.1323208 MHz
3 NUC1 1H
P1 12.00 usec
P2 24 .00 usec
NDO 2
] \ : TD 128
—160 SFO1 100.6233 MHz
L FIDRES 187.800476 Hz
r SW 238.896 ppm
1 . r FnMODE QF
L S1 2048
_ [ SF 400.1300078 MHz
- ‘ ~170 WDW SINE
L SSB [¢]
LB 0.00 Hz
GB (0]
L PC 1.40
; s1 1024
- MC2 QF
N 180 SF 100.6127685 MHz
N e A E A I wow SINE
SSB (]
8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 ppm LB 0.00 Hz
GB (6]

S79



HMBC (400 MHz) spectrum of compound 3 in CDCl;

ppm
- NAME dyg-8
_ | 10 EXPNO 6
PROCNO 1
Date_ 20151028
— ' U Time 14.27
INSTRUM spect
] ] ¢ 20 PROBHD 5 mm CPPBBO BB
PULPROG hmbcgplpndgf
= =@ D 4096
SOLVENT cDCi3
NS 32
— 0 | (- | a DS 16
—30 SWH 5197.505 Hz
FIDRES 1.268922 Hz
AQ 0.3940852 sec
RG 208.5
| d DW 96.200 usec
40 DE %8.08 usec
- - TE 7.0 K
] ’ q CNST2 145.0000000
CNST13 10.0000000
DO 0.00000300 sec
— 0 9 D1 1.50000000 sec
D2 0.00344828 sec
] d ~50 D6 0.05000000 sec
] D16 0.00020000 sec
INO 0.00002080 sec
======== CHANNEL f1l ========
. 60 SFO1 400.1323208 MHz
NUC1 1H
P1 12.00 usec
P2 24.00 usec
NDO 2
] D 128
70 SFO1 100.6233 MHz
FIDRES 187.800476 Hz
SW 238.896 ppm
FnMODE QF
SF 400.1300078 MHz
r WDW SINE
— m 80 ase 5
LB 0.00 Hz
— -} GB 0
PC 1.40
Sl 1024
90 MC2 QF
SF 100.6127685 MHz
T T T T 1 T T T T T T T T \gg\g SINS
32 30 28 26 24 22 20 18 16 14 12 1.0 08 0.6 ppm LB 0.00 Hz
GB 0

S80



HMBC (400 MHz) spectrum of compound 3 in CDCl;

ppm
o NAME dyg-8
— —120 EXPNO 6
i PROCNO 1
3 Date 20151028
— ® o : Time 14.27
- 130 INSTRUM spect
. PROBHD 5 mm CPPBBO BB
o PULPROG hmbcgplpndqgf
E TD 4096
3 SOLVENT cDCl3
- NS 32
- ® o s 140 DS 16
s SWH 5197.505 Hz
3 FIDRES 1.268922 Hz
3 AQ 0.3940852 sec
=150 RG 208.5
E Dw 96.200 usec
F DE 10.00 usec
"‘ s TE 297.0 K
— [T '} E CNST2 145 .0000000
—160 CNST13 10.0000000
3 DO 0.00000300 sec
— s D1 1.50000000 sec
| . d b D2 0.00344828 sec
- . ] ! 4 ~170 D6 0.05000000 sec
i b D16 0.00020000 sec
3 INO 0.00002080 sec
L ======== CHANNEL 1 ========
180 SFO1 400.1323208 MHz
s NUC1 1H
u P1 12.00 usec
N P2 24 .00 usec
- NDO 2
—190 D 128
b SFO1 100.6233 MHz
s FIDRES 187.800476 Hz
o SW 238.896 ppm
=200 FnMODE OF
E sl 2048
E SF 400.1300078 MHz
- * "o 4 : wow SINE
s SSB 0
. 4 L] ) 4 —210 LB 0.00 Hz
N GB 0
i PC 1.40
b Sl1 1024
- MC2 QF
b 220 SF 100.6127685 MHz
e e e e e wow SINE
SSB 0
4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm LB 0.00 Hz
GB 0

S81



HMBC (400 MHz) spectrum of compound 3 in CDCl;

ppm
NAME dyg-8
L EXPNO 6
L PROCNO 1
— Date 20151028
L 162.5 Time 14.27
INSTRUM spect
i PROBHD 5 mm CPPBBO BB
I PULPROG hmbcgplpndgf
—163.0 ) 4096
L SOLVENT CDCI3
NS 32
L DS 16
- SWH 5197.505 Hz
3 163.5 FIDRES 1.268922 Hz
r AQ 0.3940852 sec
r RG 208.5
I DwW 96.200 usec
~164.0 DE 10.00 usec
L TE 297.0 K
L CNST2 145.0000000
L CNST13 10.0000000
—164.5 DO 0.00000300 sec
3 D1 1.50000000 sec
i D2 0.00344828 sec
i D6 0.05000000 sec
B 165.0 D16 0.00020000 sec
I . INO 0.00002080 sec
L ======== CHANNEL f1 ========
L SFO1 400.1323208 MHz
~165.5 NUC1 1H
r P1 12.00 usec
r P2 24.00 usec
i NDO 2
[ TD 128
L 166.0 SFO1 100.6233 MHz
L FIDRES 187.800476 Hz
L 238.896 ppm
3 FnMODE QF
—166.5 Sl 2048
r SF 400.1300038 MHz
i WDW SINE
[ SSB 0
LB 0.00 Hz
—167.0 B 0
L PC 1.40
S1 1024
3 mMc2 QF
—167.5 SF 100.6127685 MHz
" I " I " I " I " I " I " I WDwW SINE
SSB 0
5.10 5.08 5.06 5.04 5.02 5.00 4.98 ppm LB 0.00 Hz
GB 0

S82



NOESY (400 MHz) spectrum of compound 3 in CDCl;
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
N

dyg-8-N
103

1
20160520
18.13

spect

5 mm CPPBBO BB
noesygpphpp
2048

CDCI3

64

32

4000.000

1.953125
0.2560500

1.99385595
0.30000001
0.03000000
0.00002000
0.00020000
0.00025000

Hz
sec

usec
usec
K
sec
sec
sec
sec
sec
sec
sec

CHANNEL f1 ====

400.1318006

400.1318
15.625000
9.997
States-TPPI
1024
400.1300098
QSINE

2

0.00

0

1.00

1024
States-TPPI1
400.1300098
QSINE

2
0.00
0

usec
usec
usec

MHz
Hz
ppm

MHz

Hz

MHz



NOESY (400 MHz) spectrum of compound 3 in CDCl;

(>
[ | opm

NAME dyg-8-N
L EXPNO 103
0.5 PROCNO 1
. Date_ 20160520
Time 18.13
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG noesygpphpp
: TD 2048
} i ‘ —1.0 SOLVENT cDCI3
- NS 64
L DS 32
@ I SWH 4000.000 Hz
i a | FIDRES 1.953125 Hz
} I AQ 0.2560500 sec
—1.5 RG 208.5
{ 3 DW 125.000 usec
L DE 10.00 usec
TE 297.0 K
DO 0.00011036 sec
’ D1 1.99385595 sec
—2.0 D8 0.30000001 sec
L D11 0.03000000 sec
D12 0.00002000 sec
. D16 0.00020000 sec
@ INO 0.00025000 sec
72.5 ======== CHANNEL ¥l ========
I SFO1 400.1318006 MHz
g i , | NUC1 1H
e P1 11.50 usec
; e * P2 23.00 usec
L P17 2500.00 usec
o NDO 1
I 3.0 D 256
SFO1 400.1318 MHz
FIDRES 15.625000 Hz
SwW 9.997 ppm
L FNMODE States-TPPI
3.5 Sl 1024
a . SF 400.1300098 MHz
i WDW QSINE
| et SSB 2
L LB 0.00 Hz
GB 0
PC 1.00
—4.0 s1 1024
s - MC2 States-TPPI
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ SF 400.1300098 MHz
8.0 7.5 7.0 6.5 6.0 5.5 5.0 ppm \gg\g QSINE
LB 0.00 Hz
GB 0
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NOESY (400 MHz) spectrum of compound 3 in CDCl;

ppm
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

=== CHANNEL f1

dyg-8-N
103

1
20160520
18.13

spect

5 mm CPPBBO BB
noesygpphpp
2048

4000.000
1.953125
0.2560500
208.5
125.000
10.00
297.0
0.00011036
1.99385595
0.30000001
0.03000000
0.00002000
0.00020000
0.00025000

400.1318006
1H

11.50

23.00
2500.00

1

256
400.1318
15.625000
9.997
States-TPPI
1024
400.1300098
QSINE

2
0.00

0

1.00

1024
States-TPPI
400.1300098
QSINE

2
0.00
0

Hz

MHz

Hz



NOESY (400 MHz) spectrum of compound 3 in CDCl;
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

dyg-8-N
103

1

20160520
18.13

spect

5 mm CPPBBO BB
noesygpphpp
2048

cDCI3

64

32
4000.000
1.953125
0.2560500
208.5
125.000
10.00
297.0
00011036
-99385595
~30000001
~-03000000
~00002000
~00020000
~00025000

OO0O0OO0OO0OrOo

CHANNEL f1 ====

400.1318006
1H

11.50

23.00
2500.00

1

256
400.1318
15.625000
9.997
States-TPPI
1024
400.1300098
QSINE

2

0.00

0

1.00

1024
States-TPPI
400.1300098
QSINE

2

0.00
0

MHz

Hz

MHz

Hz



HR-ESIMS for compound 4
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HR-ESIMS for compound 4
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NAME dyg-21
EXPNO 101
PROCNO 1
Date_ 20151123
Time 9.34
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8223.685
FIDRES 0.125483
AQ 3.9846387
RG 208.5
DW 60.800
DE 10.00
TE 297.0
D1 1.00000000
TDO 1
======== CHANNEL 1 ====
SFO1 400.1324710
NUC1 1H
P1 12.00
SI 65536
SF 400.1300097
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00
UUMJLI _



'H NMR (400 MHz) spectrum of compound 4 in CDCls
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3C NMR (100 MHz) spectrum of compound 4 in CDCl;
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NAME dyg-21
EXPNO 102
PROCNO 1
Date_ 20151123
Time 11.45
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 1906
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 85.34
Dw 20.800 usec
DE 18.00 usec
TE 297.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 100.6233324 MHz
NUC1 13C
P1 10.00 usec
S1 32768
SF 100.6127684 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

w w w w w w w ' w ' w ' w ' w ' w '
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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DEPT135 (100 MHz) spectrum of compound 4 in CDCl;
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DEPT135 (100 MHz) spectrum of compound 4 in CDCl;
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'H-"H COSY (400 MHz) spectrum of compound 4 in CDCl;

ppm
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SFOl1
NUC1
PO

dyg-21
4

1

20151129

20.01

spect

5 mm CPPBBEO BB
cosygpppqf
2048

[0} p e K

16

8
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1.907349
0.2621940
208.5
128.000
10.00
297.0
.00000300
.89678097
.03000000
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.00025600
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CHANNEL fl ====
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QSINE
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'H-"H COSY (400 MHz) spectrum of compound 4 in CDCl;
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SFOL
FIDRES
SW
FnMODE
ST

SF

WDW
SSB

LB

GB

PC

ST

MC2

SF
WDW

CHANNEL f

dyg-21
4

1
20151129
20.01
spect

5 mm CPPBBO BB

cosygpppaf
2048
CcDC13

16

8
3906.250
1.907349
0.2621940
208.5
128,000
10.00
297.0
.00000300
.89678097
.03000000
.00002000
.00000400
.00020000
.00025600

coocooHO

400.1318006

2500.00

1

128
400.1318
30.517578
9.762

QF

1024
400.1300098
QSINE

0
0.00
0
1.40
1024

QF
400.1300098
QSINE

Hz

sec

usec
usec

secC
secC
sec
sec
sec
sec
sec

usec
usec
usec

MHzZ
Hz

ppm

Hz

MHz



HSQC (400 MHz) spectrum of compound 4 in CDCl3
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1 0 ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

Ds

SWH
FIDRES
AQ

RG

DW

DE

TE
CNST2
Do

D1

D4

D11

Dle

D24

INO
ZGOPTNS

dyg-21
5

1

20151129

21.18

spect

5 mm CPPBBO BB
hsgcetgpsi2
1024

CDC13

16

16

4302.926
4.202076
0.1190388
208.5

116.200

10.00

297.0
145.0000000
.00000300
.46497905
.00172414
.03000000
.00020000
.00086207
.00002080

coooorO

CHANNEL f1
400.1320007

1H

12.00

24.00

0.00

2

256

100.6233
93.900238
238.896
Echo-Antiecho
1024
400.1300079
QSINE

2

2
0.00

0

1.40

1024
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100.6127685
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HSQC (400 MHz) spectrum of compound 4 in CDCl3
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HSQC (400 MHz) spectrum of compound 4 in CDCl3
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HMBC (400 MHz) spectrum of compound 4 in CDCl;

J LA ppm
NAME dyg-21
- 0 EXPNO %
PROCNO 1
i Date_ 20151129
— LI ] - B (] | Time 23.12
—] ¥ s | N w' 20 INSTRUM spect
— i N ae ) ﬂ ' | PROBHD 5 mm CPPBBO BB
PULPROG  hmbegplpndgf
— ¥ . [ B 3 - 40 ™D 4096
] . f SOLVENT cDCI13
= ' n u" ol e e L NS 128
— . e DS 16
- 60 SWH 5197.505 Hz.
FIDRES 1.268922 Hz
= - . , ! + AQ 0.3940852 sec
. U w4 80 bW 3630
— ¥ L [ - . ' id 200 usec
:’ " DE 10.00 usec
+ TE 297.0 K
CNST2  145.0000000
—100 CNSTI3  10.0000000
DO 0.00000300 sec
- ' |} r D1 1.50000000 sec
" ’ D2 0.00344828 sec
= - ' L] ~120 D6 0.05000000 sec
Di6 0.00020000 sec
[ INO 0.00002080 sec
= ' " =
S LR L 4 ' —140 =====—== CHANNEL f] =======
| SFO1  400.1323208 MHz
NUC1 H
- Pl 12.00 usec
v 160 P2 24,00 usec
_ F i et L NDO 2
! TD 128
180 SFO1 100.6233 MHz
FIDRES 187.800476 Hz
+ SW 238.896 ppm
FnMODE F
—200 Sl 2048
. SF 400.1300097 MHz
. e s 1 - ol
~220 LB 0.00 Hz
GB 0
r PC 1.40
S1 1024
—240 MC2

QF
I i B B B L B B B B B B By B B D o SF 100.6127685 MHz
INE

85 80 7.5 7.0 65 6.0 55 50 45 4.0 35 3.0 25 20 15 1.0 05 ppm " 0

LB 0.00 Hz
0
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HMBC (400 MHz) spectrum of compound 4 in CDCl;
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HMBC (400 MHz) spectrum of compound 4 in CDCl;
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HMBC (400 MHz) spectrum of compound 4 in CDCl;

J A Ji\ um P ppm
10
] % f 20
] ]
] ' 5
—] ' — 30
= ¥ @ a0
| |
- Q ” - 50
— o !
-60
= " [T ) ) - 70
"
q
— ' ' % - 80
§ 4
-90
I I | d | I I I £ T E I T " I I 5 [ - I g
62 60 58 56 54 52 50 48 46 44 42 40 38 36 ppm

S103



HMBC (400 MHz) spectrum of compound 4 in CDCl;
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HMBC (400 MHz) spectrum of compound 4 in CDCl;
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HMBC (400 MHz) spectrum of compound 4 in CDCl;
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HMBC (400 MHz) spectrum of compound 4 in CDCl;

ppm
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NAME dyg-21

EXPNO 6

PROCNO 1

Date_ 20151129

Time 23.12

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG hmbcgplpndgf

TD 4096

SOLVENT CDCI3

NS 128

DS 16

SWH 5197.505 Hz

FIDRES 1.268922 Hz

AQ 0.3940852 sec

RG 208.5

DW 96.200 usec

DE 10.00 usec

TE 297.0 K

CNST2 145.0000000

CNST13 10.0000000

DO 0.00000300 sec

D1 1.50000000 sec

D2 0.00344828 sec

D6 0.05000000 sec

D16 0.00020000 sec

INO 0.00002080 sec

======== CHANNEL f1 ========

SFO1 400.1323208 MHz

NUC1l 1H

P1 12.00 usec

P2 24.00 usec

NDO 2

TD 128

SFO1 100.6233 MHz

FIDRES 187.800476 Hz
238.896 ppm

FNMODE F

S1 2048

SF 400.1300075 MHz

wDw SINE

SSB 0

LB 0.00 Hz

GB 0

PC 1.40

S1 1024

MCc2 QF

SF 100.6127685 MHz

WDwW SINE

SSB 0

LB 0.00 Hz

GB 0



NOESY (400 MHz) spectrum of compound 4 in CDCl;

ppm

1 0 ppm
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NAME dyg-21
EXPNO 7
PROCNC 1
Date_ 20151130
Time 8.06
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG noesygpphpp
D 2048
SOLVENT CDC13
NS 32
DS 32
SWH 4000.000
FIDRES 1.953125
AQ 0.2560500
RG 208.5
DW 125.000
DE 10.00
TE 297.0
Do 0.00010972
D1l 1.99385595
D8 0.30000001
D11 0.03000000
D12 0.00002000
D16 0.00020000
IND 0.00025000
======== CHANNEL fl ====
SFO1 400.1318006
NUC1 1H
P1 12,00
P2 24.00
P17 2500.00
NDO 1
D 256
SFO1 400.1318
FIDRES 15.625000
SW 9.997
FnMODE States-TPPI
SI 1024
SF 400.1300098
WDW QSINE
SSB 2
LB 0.00
GB 0
PC 1.00
SI 1024
Mc2 States-TPPI
SF 400.1300098
WDW QSINE

MHz



NOESY (400 MHz) spectrum of compound 4 in CDCl;

ppm
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

DO

MC2

WDW

dyg-21
7

1

20151130

8.06

spect

5 mm CPPBEO BB
ﬂoesyquhpp

4000.000
1.953125
0.2560500

.99385595
.30000001
.03000000
.00002000
.00020000
.00025000

coocooroO

CHANNEL fl1 ====

400.1318006
1H

12.00

24.00
2500.00

1

256
400.1318
15.625000
9.997
States-TPPI
1024
400.1300098
QSINE

2

0.00

0

1.00

1024
States-TPPI
400.1300098
QSINE

Hz

MHz



NOESY (400 MHz) spectrum of compound 4 in CDCl;

1 1 | La_. __ ppm
NAME dyg-21
0.4 EXPNO 7
PROCNO 1
Date_ 20151130
Time 8.06
0.6 INSTRUM spect
PROBHD 5 mm CPPBBO EB
PULPROG neesygpphpp
-0.8 TD 2048
SOLVENT cpcls
' NS 32
DS 32
1.0 SWH 4000.000 Hz
FIDRES 1.953125 Hz
RO 0.2560500 sec
—1.2 RG 208.5
I . oW 125.000 usec
DE 10.00 usec
1.4 TE 297.0 K
o DO 0.00010972 sec
N ‘ D1 1.99385595 sec
D8 0.30000001 sec
| 1.6 D11 0.03000000 sec
D12 0.00002000 sec
D16 0.00020000 sec
L 1.8 INO 0.00025000 sec
=mmmmmm= CHANNEL fl ssss====
SFO1 400.1318006 MHz
2.0 NUC1 1H
' Pl 12.00 usec
P2 24.00 usec
P17 2500.00 usec
i ' 2.2 NDO 1
TD 256
SFO1 400.1318 MHz
2.4 FIDRES 15,625000 Hz
SW 9.997 ppm
FnMODE States-TPPI
I Log SI 1024
& SF 400.1300098 MHz
WDW OSINE
SSE 2
2.8 LB 0.00 Hz
GB 0
PC 1.00
SI 1024
T R R T T T T T T T T L MC2 States—TPPI
SF 400.1300098 MHz
85 80 75 70 65 60 55 50 45 40 35 ppm =X A
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NOESY (400 MHz) spectrum of compound 4 in CDCl;

(<O

m
PP NAME dyg-21
EXPNO 7
PROCNO 1
Date_ 20151130
Time 8.06
~4.9 INSTRUM spect
u PROBHD 5 mm CPPBBO BB
_FI’_BLPROG noesygpgggg
- 5.0 SOLVENT CDCI3
9. NS 32
E DS 32
SWH 4000.000 Hz
o FIDRES 1.953125 Hz
5.1 AQ 0.2560500 sec
o " RG 208.5
DW 125.000 usec
s DE 10.00 usec
. TE 297.0 K
—5.2 DO 0.00010972 sec
C D1 1.99385595 sec
D8 0.30000001 sec
u D11 0.03000000 sec
F D12 0.00002000 sec
-5.3 D16 0.00020000 sec
E INO 0.00025000 sec
r ======== CHANNEL Ff1l ========
5.4 SFO1 400.1318006 MHz
o - NUC1 1H
P1 12.00 usec
P2 24 _00 usec
E 5.5 P17 2500.00 usec
5. NDO 1
u TD 256
SFO1 400.1318 MHz
FIDRES 15.625000 Hz
- 5.6 SwW 9.997 ppm
E 9 FNMODE States-TPPI
E Sl 1024
SF 400.1300098 MHz
o WDW QSINE
r SSB 2
o 5.7 LB 0.00 Hz
GB [0}
PC 1.00
s Sl 1024
—5.8 mc2 States-TPPI1
SF 400.1300098 MHz
WDW QSINE
ppm SSB 2
LB 0.00 Hz
GB [0}
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