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Figure Legends

Figure S1.1. '"H NMR (500 MHz, CDCl3) of new compound 1.
Figure S$1.2. °*C NMR (125 MHz, CDCl;) of new compound 1.
Figure S1.3. HSQC spectrum of new compound 1.

Figure S1.4. HMBC spectrum of new compound 1.

Figure S2.1. '"H NMR (500 MHz, CD3;0D) of new compound 2.
Figure S2.2. *C NMR (125 MHz, CD;0D) of new compound 2.
Figure S2.3. HSQC spectrum of new compound 2.

Figure S2.4. HMBC spectrum of new compound 2.

Figure S3.1. '"H NMR (500 MHz, CDCls3) of new compound 3.
Figure $3.2. °C NMR (125 MHz, CDCl;) of new compound 3.
Figure S3.3. HSQC spectrum of new compound 3.

Figure S3.4. HMBC spectrum of new compound 3.

Figure S4.1. '"H NMR (500 MHz, CD3COCD3) of new compound 4.
Figure S$4.2. °C NMR (125 MHz, CD;COCD3) of new compound 4.
Figure S4.3. HSQC spectrum of new compound 4.

Figure S4.4. HMBC spectrum of new compound 4.

Figure SS5. The antiviral effects of a representative compound 4 on influenza A/PR/8/34 in

the immunofluorescence assay. (A) Mock-inoculated MDCK cells show no positive



fluorescence reactions in the cells. (B) Virus-infected MDCK cells without compound 4.

There are many positive cells (green). (C-D) Virus-infected MDCK cells with oseltamivir

(4.88 and 1.22 pM). (E-F) Virus-infected MDCK cells with compound 4 (15.92 and 3.18

uM). There is a remarkably lower number of positive cells.

Figure S6. (A-B) Inhibition of NAs from influenza A (HIN1 and HIN2) by oseltamivir in

the presence or absence of compound 4.



Figure S1.1.
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Figure S1.2.

C0-52-11

exp61 CARBON

SAMPLE SPECIAL
date Nov 26 2009 temp not used
solvent CDC13 gain not used
ile exp spin 0
ACQUISITION hst 0.008 |
sw 31421.8 pwi0 14.200 |
at 1.300 ailfa 6.600
np 81728 FLAGS
b 17000 i1 n
bs 4 in n
SS 2 dp y
di 1.000 hs nn
nt 4096 PROCESSING
et 1523 1b 1.00
TRANSMITTER fn not used
tn C13 DISPLAY
sfrg 125.720 sp -1257.1
tof 1884.1 wp 27655.2
tpwr 55 1l 11597.2
7.100 rfp 8679.4
DECOUPLER rp -157.2
dn H1 1p -189.7
dof 0 PLOT
dm YYY WC 250
dmm W sC 0
dpwr a4 vs 162
dmf 11696 th 4
nm ph
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Figure S1.3.

C0-52-11

Data Collected on:
kjui500-inovasoo

Archive directory:
/export/home/vamrl/vamrsys /data

Sample directory:

File: gHSQC

Pulse Sequence: gHSQC

Solvent: CDC13
User: 1-14-87

Relax. delay 1.000 sec

Acgqg. time 0.150 sec

Width 7998.4 Hz

2D Width 21367.5 Hz

64 repetitions

2 x 200 increments

OBSERVE H1, 499.9244519 MHz
DECOUPLE C13, 125.7155231 MHz
Power 41 dB

on during acquisition

off during delay

wa0_sw modulated

DATA PROCESSING

Gauss apodization 0.059 sec
F1 DATA PROCESSING

Gauss apodization 0.011 sec
FT size 2048 x 2048

Total time 2 min
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Figure S1.4.

C0-52-11

Data Collected on:
Kjui500-inovas500

Archive directory:
/export/home/vnmr1/vnmrsys /data

sample directory:

File: gHMBC

Pulse Sequence: gHMBC

Solvent: CDC13

User: 1-14-87

Relax. delay 1.000 sec

Acq. time 0.150 sec

width  4383.4 Hz ‘
2D Width 30165.9 Hz

32 repetitions

400 increments

OBSERVE  H1, 199.9244495 MHz

DATA PROCESSNG

Sine bell 0.075 sec

F1 DATA PROCESSING

Sine bell 0.007 sec

FT size 2048 x 2048 | | ]l | |
Total time 0 min
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Figure S2.1.

Co-1.1.4
exp54  PROTON

gain

SAMPLE

date Jan 9 2009

solvent cD30D

file ex

ACQUISITION

sw 8003.2

at 3.786

np 60596

b not used

bs a

d1 2.000

nt 64

ct

TRANSMITTER
n

sfrq 499.930

tof 980.6

tpwr 61
5.562

DECOUPLER

dn

dof

dm nnn

dmm c

dpwr 39

dmf 32258

T

SPECIAL
not used
not used
not used
0.008
16.700
6.600
FLAGS
n
n
PROCESSING
not used
DISPLAY
~250.1
5749.1
2181.0
1654.8
2.4
4.8
PLOT
250
0
212
2
ph
T
9



Figure S2.2.

C0-1.1.4, 13C

exp55 CARBON

SAMPLE SPECIAL
date Jan 9 2009 temp not used
solvent CD30D gain not used
file exp spin 0
ACQUISITION hst 0.008
sw 31446.5 pw3o 15.600
at 1.300 alfa 6.600
np 81792 FLAGS
b not used i1 n
bs 64 in n
ss 2 dp y
d1 1.000 hs nn
nt 20000 PROCESSING
t 25343 1b 1.00
TRANSMITTER fn not used
n C13 DISPLAY
sfrg 125.720 sp -1257.1
tof 1884.2 wp 28912.0
tpwr 53 rf1 7907.7
7.800 rfp 6178.5
DECOUPLER rp 20.5
H1 1p -85.5
dof 0 pLOT
dm vyy we 250
dmm wosc
dpwr a5 vs 1094
dmf 9916 th 7
nm ph
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Figure S2.3.

c0-1.1.4

Data Collected on:
Kjuiso0-inova500

Archive directory:
/export/home,/vamrl/vamrsys /data

sample directory:

File: gHSQC

Pulse Sequence: gHSQC

Solvent: CD30D
User: 1-14-87

Relax. delay 1.000 sec
Acg. time 0.150 sec

Width 6498.8 Hz

2D Width 21367.5 Hz

64 repetitions

2 x 128 increments

0BSERVE H1, 499.9264170 MHz
DECOUPLE C13, 125.7160197 MHz
Power 41 dB

on during acquisition

off during delay

WA0_sw modulated

DATA” PROCESSING _— - e
Gauss apodization 0.069 sec ! -
F1 DATA PRDCESS¥NG I F2 j
Gauss apodization 0.011 sec
FT size 2048 x 2048 | (ppm |
Total time 3 min | gl
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Figure S2.4.

co-1.1.4

Data Collected on:
Kjuis00-inovas00

Archive directory:
/export/home/vnmri/vnmrsys /data

Sample directory:

File: gHMBC

Pulse Sequence: gHMBC

Solvent: CD30D
User: 1-14-87

Relax. delay 1.000 sec
Acgqg. time 0.150 sec
Width 6498.8 Hz

2D Width 30165.9 Hz
64 repetitions

400 increments
OBSERVE H1, 499.9264170 MHz
DATA PROCESSING

Sine bell 0.075 sec

F1 DATA PROCESSING
Sine bell 0.007 sec
FT size 2048 x 2048
Total time 3 min
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Figure S3.1.

€0-52-5

exp46  PROTON

SAMPLE SPECIAL
date Nov 22 2009 temp not used
solvent CDC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
sw 7998.4 pw90 14.200
at 3.786 alf. 6.600
np 60560 FLAGS
fh 4000 i1 n
bs q in n
d1 2.000 dp b4
nt 64 hs nn
ct PROCESSING
TRANSMITTER b 0.
tn fn not used
sfrq 499.928 DISPLAY
tof 980.6 sp i
tpwr 60 wp 5749.1
pw 4.737 rfl 531.6
DECOUPLER rfp o
dn rp 174.7
dof 0 1p -14.5
dm nnn PLOT
dmm c we 250
dpwr a1 sc 0
dmf 32258 vs 91
th 2
ai ph
| b_a) '
10 9 a 3
Ik
i \ ! 4
PORIES .V B W L./ ~ \_)UJ Niseasmre
‘ ‘ : ; e R e : = MU
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 ppm

it i [——
1.92 3.01 1.00 2.8D.64
2.56 0.72 1.00 3.01



Figure S3.2.

C0-52-5

expd47 CARBON

SAMPLE SPECIAL
date Nov 23 2009 not used
solvent CDC13 gain not used
file exp spin 0
ACQUISITION hst 0.008
SwW 31421.8 pw9o 14.200
at 1.300 alf 6.600
np 81728 FLAGS
b 17000 i1 n
bs 4 in n
ss 2 dp ¥
d1 1.000 hs nn
nt 20480 PROCESSING
t 3564 1b 1.00
TRANSMITTER fn not used
c13 DISPLAY
sfrq 125.720 sp -1917.3
tof 1884.1 wp 31421.4
tpwr 55 rfl 11597.2
7.100 rfp 9679.4
DECOUPLER rp -164.9
n p -191.1
dof 0 PLOT
dm yyy we 250
dmm sc 0
dpwr a4 vs 162
dmf 11696 th
nm ph
] L J | |
T T T T I e T T T T
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Figure S3.3.

C0-5-2-5

Data Collected on:
NMR500KJ-inova500

Archive directory:
/export/home/vimrl/vimrsys /data

sample directory:

File: gHSQC

Pulse Sequence: gHSQC
Solvent: CDC13
Temp. 25.0 C / 298.1 K
User: 1-14-87

Relax. delay 1.000 sec

Acqg. time 0.150 sec

Width 6792.9 Hz

2D Width 21367.5 Hz

32 repetitions

2 % 200 increments
OBSERVE H1, 499.9244527 MHz
DECOUPLE C13, 125.7155231 MHz
Power 50 dB

on during acquisition

off during ay

WA0_triple modulated

DATA PROCESSING

Gauss apodization 0.069 sec
F1 DATA PROCESSING

Gauss apodization 0.017 sec
FT size 2048 x 4096

Total time 3 min
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Figure S3.4.

C0-5-2-5

Data Collected on:
MRS 00KJ-inovas 00

Archive directory:
/export/home/vimr1/vnmrsys/data

sample directory:

File: gHMBC

Pulse Sequence: gHMBC

Solvent: CDC13
25.0 C 7 298.1 K
User: 1-14-87

Relax. delay 1.000 sec
time 0.150 sec

width  6792.9 Hz

2D Width 30165.9 Hz

64 repetitions

400 increments

OBSERVE  H1, 499.9244527 MHz
DATA PROCESSING

Sine bell 0.075 sec

F1 DATA PROCESSING

Sine bell 0.027 sec

FT size 2048 x 8192

Total time 3 min
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Figure S4.1.

€0-53-8
exps2  PROTON

SAMPLE SPECTAL |
date Nov 23 2009 temp not used |
solvent  Acetone gain not used |
file exp spin not_used |
ACQUISITION hst 0.008
w 7999.2  pw3o 14.200
at 3.785 alfa 6.600
np 60566 FLAGS
b 4000 i1 n
bs in n |
1 2.000 dp y |
nt hs nn
ct 32 PROCESSING |
TRANSMITTER b 0.10 |
tn H1 fn not used |
sfrq 499.931 DISPLAY [
tof 980.6 sp -221.1 |
tpur 60 wp 76296
4.737 rf1 15489
DECOUPLER rfp 1024.9
c13 rp -173.3
dof 0 p -19.8
dm ann PLOT
dmm c wc 250
dpur a1 sc 0
amf 32258 vs 62
th 2
ai  ph
T T I IR T A T T LI
14 13 12 11 10 ] 8 7 5 4
J | J J
— — ——— — — T —— T — —
14 13 12 11 10 9 8 7 6 5 4 ppm
Ja— [
0.19 1< 2.98 4.15
2.00 2.05 2.82



Figure S4.2.

C€0-53-i
exp53 [CARBON
AMPLE SPECIAL
date Nov 23 2009 tem not used
solven Acetone gain 50
file exp spin
ACQUISITION st 0.008
sw 31421.8 pw90 14.200
at 1.300 alfa 00
np 81728 FLAGS
fh 17000 i1 n
bs in n
ss 2 dp y
d1 1.000 hs nn
nt 20480 PROCESSING
ct 128 1b 1.00
TRANSMITTER fn not used
tn DISPLAY
sfrq 125.721 sp -1257.3
tof 1884.1 wp 28912.3
tpwr 55 rfl 5550.6
pw 7.100 rfp 3761.1
DEGOUPLER rp =~159.1
dn H1 p -194.5
dof 0 PLOT
dm yyy wc 250
dmm W SC 0
dpwr 44 s 220
dmf 11686 th 7
nm ph
"
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Figure S4.3.

C0-5.3.8

Data Collected on:
kjui500-inovas500

Archive directory:
/export/home/vamrl/vnmrsys/data

Sample directory:

File: gHsSQC

Pulse Sequence: gHSQC

Solvent: Acetone
User: 1-14-87

Relax. delay 1.000 sec
Acg. time 0.150 sec

Width 4881.6 Hz

2D Width 21367.5 Hz

16 repetitions

2 % 200 increments

OBSERVE H1, 439.9270476 MHz
DECOUPLE C13, 125.7161781 MHz
Power S50 dB

on during acquisition

off during delay j
Wa0_triple modulated J |

DATA”PROCESSING

F1 DATA PROCESSING F2
Gauss apodization 0.017 sec

FT size 2048 x 4096

Total time 3 min 1-]

Gauss apodization 0.069 sec j
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Figure S4.4.

C0-5.3.8

Data Collected on:
kjui500-inova500

Archive directory:
/export/home/vnmrl/vnmrsys/data

Sample directory:

File: gHMBC
Pulse Sequence: gHMBC
Solvent: Acetone

User: 1-14-87

Relax. delay 1.000 sec
Acq. time 0.150 sec

Width 4881.6 Hz

2D Width 30165.9 Hz

32 repetitions

400 increments

OBSERVE H1, 499.9270476 MHz
DATA PROCESSING

Sine bell 0.075 sec

F1 DATA PROCESSING

Sine bell 0.027 sec

FT size 2048 x 8192

Total time 3 min
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Figure SS.
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Figure S6.
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