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1. Molecular docking

Molecular docking was performed using the CDOCKER program embedded in
the Accelrys Discovery Studio 3.5 package (DS 3.5). The Pogostone structure was
generated by DS 3.5, and then minimized using the CHARMM?27 force field. The
crystal structure of PETNR (scPDB: P71278) was used for docking. The binding site
was defined to be the interaction residues Thr24, Leu26, Tyr66, Trp100, His182,
Tyr184 and Tyr349; the radius was 10 A. Automated molecular docking was
performed using the “partial flexibility” CDOCKER tool in DS 3.5 in the presence of
zinc cofactor. The best molecular docking results were identified based on docking
scores and binding free energy. DS 3.5 was used to identify and visualize hydrogen
bonds as well as hydrophobic, hydrophilic and coordination interactions with amino

acid residues in the enzyme active site.

2. Chemistry
2.1 General Information

NMR data were obtained for 'H at 400 MHz and for '*C at 100 MHz, or for 'H at
600 MHz and for '*C at 150 MHz. Chemical shifts were reported in parts per million
(ppm) using tetramethylsilane as internal standard with solvent resonance in CDCls.
Mass spectra were recorded using electrospray ionization on a Q-TOF instrument.
Column chromatography was performed on a silica gel (200-300 mesh) using an
eluent of ethyl acetate and petroleum ether. TLC was performed on glassbacked silica
plates; products were visualized using UV light. Melting points were determined on a

Mel-Temp apparatus.
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2.2 General Procedure for the Synthesis of Pogostone derivatives 3

OH

eCN,
| AN + Jl/ | N NG R
R
O o (0] (0]
1 2

3

To dehydroacetic acid 1 (50.4 mg, 0.3 mmol), amine catalyst C5 (35.9 mg, 0.06
mmol), benzoic acid (14.7mg, 0.12 mmol) and MeCN (1.5 mL) in a standard glass
vial with stir bar was added o,p-unsaturated aldehyde 2 (0.36 mmol in 0.5 mL MeCN).
The reaction mixture was stirred at room temperature until the reaction was completed
based on TLC. The reaction mixture was concentrated, and the residue was purified
by flash chromatography on a silica gel (Petroleum ether / Ethyl Acetate = 7:1) to give
the Pogostone derivatives 3 which were dried under vacuum and further analyzed by

'"H NMR, *C NMR and high-resolution mass spectrometry.

OH o 4-hydroxy-6-methyl-3-((2E,4E)-5-phenylpenta-2,4-dieno-
| yl)-2H-pyran-2-one (3a): yellow solid, 72.6 mg, 86% yield,
s m.p. 168-172 °C. "H NMR (600 MHz, CDCl3): & = 7.84 (d,
J=15.0 Hz, 1H), 7.77 (dd, J = 15.0, 10.2 Hz, 1H), 7.51 (d,
J=17.2Hz, 2H), 7.38 (t, J= 7.2 Hz, 2H), 7.34 (t, J = 6.6 Hz, 1H), 7.11 (dd, J = 15.6,
10.2 Hz, 1H), 7.05 (d, J = 15.6 Hz, 1H), 5.95 (s, 1H), 2.27 (s, 3H) ppm . '*C NMR
(100 MHz, CDCIl3): 6 = 192.3, 183.4, 168.4, 161.2, 146.7, 143.4, 135.9, 129.6, 128.9,
127.6, 127.4, 126.3, 102.6, 99.3, 20.6 ppm. HRMS (ESI): m/z calculated for

C17H1404+Na: 305.0790, found: 305.0792.

(1'S,2'S,3'S)-2'-(4-hydroxy-6-methyl-2-oxo-2 H-pyran-3-
carbonyl)-1',2',3',6'-tetrahydro-[1,1':3',1"'-terphenyl]-4'-
carbaldehyde (4a): white solid, 11.2 mg, 9% yield, m.p. 121-
124 °C, "H NMR (400 MHz, CDCl3): = 9.52 (s, 1H), 7.41 (d, J
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= 7.2 Hz, 2H), 7.30 (t, J = 7.6 Hz, 2H), 7.18 (dd, J = 15.2, 7.2 Hz, 4H), 7.08 (d, J =
7.2 Hz, 2H), 5.86 (s, 1H), 4.79 (s, 1H), 4.26 (s, 1H), 3.37-3.31 (m, 2H), 3.01-2.95 (m,
1H), 2.22 (s, 3H) ppm. 3C NMR (100 MHz, CDCl3): § = 207.6, 192.7, 181.7, 169.1,
160.8, 152.8, 141.5, 141.3, 139.9, 128.6, 128.4, 128.3, 127.6, 126.8, 126.7, 101.7,
99.7, 53.0, 40.0, 36.7, 31.1, 20.6 ppm. HRMS (ESI): m/z calculated for C26H220Os+Na:
437.1365, found: 437.1364.

3-((2E,4E)-5-(2-fluoro-phenyl)penta-2,4-dieno-yl)-4-

OH O F
| X NG hydroxy-6-methyl-2H-pyran-2-one (3b): yellow solid,
o~ ~o 72.9 mg, 81% yield, m.p. 189-192 °C. 'H NMR (400 MHz,

CDClL): 6 =7.86 (d, J = 15.2 Hz, 1H), 7.75 (dd, J = 14.8,
9.2 Hz, 1H), 7.57 (t, J = 7.6 Hz, 1H), 7.34-7.28 (m, 1H), 7.19-7.06 (m, 4H), 5.95 (s,
1H), 2.27 (s, 3H) ppm. C NMR (100 MHz, CDCI3): 6 = 192.4, 183.3, 168.5, 161.2,
160.9 (d, Jcr = 251.3 Hz), 146.5, 135.3 (d, Jcr = 3.3 Hz), 130.9 (d, Jcr = 8.6 Hz),
129.6 (d, Jcr = 5.6 Hz), 127.9 (d, Jcr = 3.0 Hz), 127.1, 124.4 (d, Jcr = 3.5 Hz), 124.0
(d, Jcr = 11.7 Hz), 116.1 (d, Jcr = 21.9 Hz), 102.5, 99.4, 20.6 ppm. HRMS (ESI): m/z
calculated for C17H13FOs+Na: 323.0696, found: 323.0700.

3-((2E,4E)-5-(2-chloro-phenyl)penta-2,4-dieno-yl)-4-

OH O Cl
| X NF hydroxy-6-methyl-2H-pyran-2-one (3c¢): yellow solid,
o~ ~o 74.6 mg, 79% yield, m.p. 154-156 °C. '"H NMR (400 MHz,

CDClL): 6 =7.87 (d, J = 14.8 Hz, 1H), 7.79 (dd, J = 15.2,
10.8 Hz, 1H), 7.68 (dd, J = 7.6, 2.4 Hz, 1H), 7.47 (d, J = 15.6 Hz, 1H), 7.40 (dd, J =
7.6, 2.0 Hz, 1H), 7.31-7.24 (m, 2H), 7.08 (dd, J = 15.6, 10.4Hz, 1H), 5.95 (s, 1H),
2.27 (s, 3H) ppm. *C NMR (100 MHz, CDCl3): § = 192.3, 183.3, 168.6, 161.2, 146.1,
138.5, 134.4, 133.9, 130.3, 130.1, 129.5, 127.4, 127.1, 127.0, 102.5, 99.4, 20.6 ppm.
HRMS (ESI): m/z calculated for C17H13C1O04+Na: 339.0400, found: 339.0397.
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oH o NO, 4-hydroxy-6-methyl-3-((2E,4E)-5-(2-nitrophenyl)penta-
| X 2,4-dienoyl)-2H-pyran-2-one (3d): yellow solid, 78.4 mg,
80% yield, m.p. 193-196 °C. 'H NMR (400 MHz, CDCl5):

’ 0 =28.00 (d, J = 8.0 Hz, 1H), 7.90 (d, J = 14.8 Hz, 1H),
7.78-7.71 (m, 2H), 7.64 (t, J = 7.6 Hz, 1H), 7.55-7.47 (m, 2H), 7.06 (dd, J = 15.6,
11.2 Hz, 1H), 5.97 (s, 1H), 2.29 (s, 3H) ppm. '*C NMR (100 MHz, CDCl;): § = 192.4,
183.1, 168.8, 161.2, 148.1, 145.0, 136.8, 133.3, 132.0, 131.5, 129.5, 128.8, 128.4,
125.0, 102.4, 99.5, 20.7 ppm. HRMS (ESI): m/z calculated for Ci7H13NO¢+Na:

350.0641, found: 350.0638.

OH O 3-((2E,4E)-5-(3-fluorophenyl)penta-2,4-dienoyl)-4-
| " hydroxy-6-methyl-2H-pyran-2-one (3f): yellow solid,
s 73.8 mg, 82% yield, m.p. 199-202 °C. 'H NMR (400
MHz, CDCl3): 6 = 7.86 (d, J=15.2 Hz, 1H), 7.73 (dd, J
=15.2,10.4 Hz, 1H), 7.37-7.27 (m, 2H), 7.20 (d, J = 10.0 Hz, 1H), 7.09 (dd, J = 15.6,
10.4 Hz, 1H), 7.04 (d, J = 8.4 Hz, 1H), 7.00 (d, J = 15.6 Hz, 1H), 5.96 (s, 1H), 2.28 (s,
3H) ppm. *C NMR (100 MHz, CDCl3): § = 192.4, 183.3, 168.6, 163.1 (d, Jcr = 245.0
Hz), 161.2, 145.8, 141.6 (d, Jcr = 2.8 Hz), 138.2 (d, Jcr = 7.6 Hz), 130.4 (d, Jcr = 8.3
Hz), 128.6, 127.3, 123.4 (d, Jcr = 2.8 Hz), 116.3 (d, Jcr = 21.3 Hz), 113.8 (d, Jcr =
21.9 Hz), 102.5, 99.4, 20.7 ppm. HRMS (ESI): m/z calculated for Ci7Hi13FOs+Na:

323.0696, found: 323.0698.

OH O 3-((2E,4E)-5-(3-chlorophenyl)penta-2,4-dienoyl)-4-
| hydroxy-6-methyl-2H-pyran-2-one (3f): yellow solid,
3 76.8 mg, 81% yield, m.p. 165-168 °C. 'H NMR (400
MHz, CDCl3): 6 = 7.86 (d, J= 14.8 Hz, 1H), 7.71 (dd, J
= 14.8, 10.8 Hz, 1H), 7.48 (s, 1H), 7.38-7.29 (m, 3H), 7.09 (dd, J = 15.2, 10.8 Hz,

1H), 6.96 (d, J = 15.6 Hz, 1H), 5.95 (s, 1H), 2.27 (s, 3H) ppm. '3C NMR (100 MHz,
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CDCl3): 6 = 192.3, 183.3, 168.6, 161.2, 145.7, 141.3, 137.8, 134.9, 130.1, 129.3,
128.7, 127.4, 127.4, 125.6, 102.5, 99.4, 20.6 ppm. HRMS (ESI): m/z calculated for
C17H13Cl104+Na: 339.0400, found: 339.0401.

OH O 3-((2E,4E)-5-(4-fluorophenyl)penta-2,4-dienoyl)-4-
| hydroxy-6-methyl-2H-pyran-2-one (3g): yellow solid,
75.6 mg, 84% yield, m.p. 189-192 °C. 'H NMR (400
MHz, CDCl3): 6 = 7.85-7.70 (m, 2H), 7.50-7.47 (m, 2H),
7.08-7.00 (m, 4H), 5.94 (s, 1H), 2.27 (s, 3H) ppm. *C NMR (100 MHz, CDCl3): § =
192.3, 183.3, 168.5, 163.4 (d, Jcr = 249.3 Hz), 161.2, 146.4, 141.9 (d, Jcr = 0.9 Hz),
132.2 (d, Jcr = 3.4 Hz), 129.3 (d, Jcr = 8.2 Hz), 127.2 (d, Jcr = 2.4 Hz), 126.4 (d, Jcr
= 0.8 Hz), 116.0 (d, Jcr = 21.8 Hz), 102.6, 99.3, 20.6 ppm. HRMS (ESI): m/z
calculated for C17H3FO4+Na: 323.0696, found: 323.0701.

OH O 3-((2E,AE)-5-(4-chlorophenyl)penta-2,4-dienoyl)-4-
| hydroxy-6-methyl-2H-pyran-2-one (3h): yellow solid,

(0] 6} Cl

ah 82.8 mg, 87% yield, m.p. 174-176 °C. '"H NMR (400
MHz, CDCl3): § = 7.84 (d, J=15.2 Hz, 1H), 7.72 (dd, J
=15.2, 10.4 Hz, 1H), 7.43 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.4 Hz, 2H), 7.06 (dd, J =
15.6, 10.4 Hz, 1H), 6.98 (d, J = 15.2 Hz, 1H), 5.95 (s, 1H), 2.27 (s, 3H) ppm. *C
NMR (100 MHz, CDCl3): § = 192.3, 183.3, 168.5, 161.2, 146.1, 141.6, 135.3, 134.5,
129.2, 128.7, 127.9, 126.9, 102.5, 99.4, 20.6 ppm. HRMS (ESI): m/z calculated for

C17H13C104+Na: 339.0400, found: 339.0399.

OH O 3-((2E,AE)-5-(4-bromophenyl)penta-2,4-dienoyl)-4-

| hydroxy-6-methyl-2H-pyran-2-one (3i): yellow solid,
(6] [e] Br

92.1 mg, 85% yield, m.p. 179-182 °C. 'H NMR (400

3i
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MHz, CDCl3): 6 =7.84 (d, J=15.2 Hz, 1H), 7.71 (dd, J=15.2, 10.2 Hz, 1H), 7.50 (d,
J=28.4 Hz, 2H), 7.36 (d, J = 8.4 Hz, 2H), 7.07 (dd, J = 15.6, 10.8 Hz, 1H), 6.96 (d, J
= 15.2 Hz, 1H), 5.94 (s, 1H), 2.27 (s, 3H) ppm. 3*C NMR (100 MHz, CDCl3): § =
192.3, 183.3, 168.5, 161.2, 146.1, 141.7, 134.9, 132.1, 128.9, 128.0, 127.0, 123.6,
102.5, 99.4, 20.6 ppm. HRMS (ESI): m/z calculated for C17H13BrOs+Na: 382.9895,
found: 382.9893.

4-hydroxy-6-methyl-3-((2E,4E)-5-(p-tolyl)penta-2,4-

OH O
| X NS dienoyl)-2H-pyran-2-one (3j): yellow solid, 66.4 mg,
o0 Mo 75% yield, m.p. 180-182 °C. '"H NMR (400 MHz,

3j

CDCL): 6 = 7.81 (d, J = 14.4 Hz, 1H), 7.75 (dd, J =
14.4, 8.8 Hz, 1H), 7.40 (d, J = 8.0 Hz, 2H), 7.18 (d, J = 7.6 Hz, 2H), 7.09-6.99 (m,
2H), 5.92 (s, 1H), 2.36 (s, 3H), 2.25 (s, 3H) ppm. *C NMR (100 MHz, CDCls): § =
192.2, 183.4, 168.3, 161.2, 147.2, 143.7, 140.0, 133.3, 129.7, 127.6, 126.5, 125.7,
102.6, 99.3, 21.3, 20.6 ppm. HRMS (ESI): m/z calculated for CisH1604+Na: 319.0946,
found: 319.0941.

4-hydroxy-3-((2E,4E)-5-(2-methoxyphenyl)penta-2,4-

OH O OMe
| N NG dienoyl)-6-methyl-2H-pyran-2-one (3k), yellow solid,
o~ ~o 70.1 mg, 75% yield, m.p. 153-155 °C. '"H NMR (400 MHz,

3k

CDCl3): 6 = 7.80 (d, J = 2.0 Hz, 1H), 7.79 (s, 1H), 7.53
(dd, J=8.0, 1.6 Hz, 1H), 7.40 (d, J=15.6 Hz, 1H), 7.30 (t, J= 7.6 Hz, 1H), 7.20-7.13
(m, 1H), 6.96 (t, J= 7.6 Hz, 1H), 6.90 (d, J = 8.4 Hz, 1H), 5.92 (s, 1H), 3.89 (s, 3H),
2.25 (s, 3H) ppm. *C NMR (100 MHz, CDCls): § = 192.2, 183.5, 168.2, 161.3, 157.8,
148.2, 139.0, 130.9, 128.1, 128.0, 125.4, 124.9, 120.8, 111.1, 102.7, 99.3, 55.5, 20.6
ppm. HRMS (ESI): m/z calculated for C1sHi60s5+Na: 335.0895, found: 335.0897.
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4-hydroxy-3-((2E,4E)-5-(4-methoxyphenyl)penta-

OH O
| N NG 2,4-dienoyl)-6-methyl-2H-pyran-2-one (3I): yellow
SN ome  solid, 71.7 mg, 77% yield, m.p. 152-155 °C. '"H NMR

3l

(400 MHz, CDCl3): & = 7.80-7.72 (m, 2H), 7.45 (d, J
= 8.8 Hz, 2H), 7.03-6.93 (m, 2H), 6.90 (d, J = 8.8 Hz, 2H), 5.92 (s, 1H), 3.84 (s, 3H),
2.25 (s, 3H) ppm. *C NMR (100 MHz, CDCls): § = 192.0, 183.5, 168.1, 161.3, 161.0,
147.5, 143.5, 129.3, 128.8, 125.4, 125.0, 114.4, 114.4, 102.7, 99.2, 55.4, 20.6 ppm.
HRMS (ESI): m/z calculated for Ci1sHisOs+Na: 335.0895, found: 335.0894.

3-((2E,4E)-5-(furan-2-yl)penta-2,4-dienoyl)-4-hydroxy-

OH O

N O .
| L) 6-methyl-2H-pyran-2-one (3m), yellow solid, 59.5 mg,
(0] (6]

73% yield, m.p. 178-181 °C. 'H NMR (400 MHz, CDCls):

" 5=7.82(d, J=14.8 Hz, 1H), 7.70 (dd, J = 15.2, 11.2 Hz,
1H), 7.48 (d, J = 1.2 Hz, 1H), 6.98 (dd, J = 15.2, 11.2 Hz, 1H), 6.81 (d, J= 15.6 Hz,
1H), 6.54 (d, J= 3.2 Hz, 1H), 6.47 (q, J = 1.6 Hz, 1H), 5.93 (s, 1H), 2.26 (s, 3H) ppm.
3C NMR (100 MHz, CDCls): § = 192.0, 183.4, 168.3, 161.2, 152.3, 146.3, 144.4,
129.5, 126.1, 125.8, 113.2, 112.5, 102.6, 99.3, 20.6 ppm. HRMS (ESI): m/z calculated

for Ci1sH1205+Na: 295.0582, found: 295.0580.

4-hydroxy-6-methyl-3-((2E,4E)-6-methylhepta-2,4-

OH O
| SN NF dienoyl)-2H-pyran-2-one (3n): pale yellow, 36.7 mg, 49%
0~ o yield, m.p. 79-81 °C. 'H NMR (400 MHz, CDCl3): § = 5.91

3n

(s, 1H), 5.47 (dd, J = 15.6, 6.8 Hz, 1H), 5.29 (dd, J = 15.6,
8.8 Hz, 1H), 4.36 (dd, J = 10.4, 6.8 Hz, 1H), 4.19 (dd, J = 17.6, 8.4 Hz, 1H), 2.25 (s,
3H), 2.11 (dq, J = 13.6, 6.8 Hz, 1H), 0.79 (dd, J = 12.4, 6.8 Hz, 6H) ppm. *C NMR
(100 MHz, CDCI3): 6 = 205.5, 180.6, 168.9, 160.4, 140.9, 124.4, 101.3, 100.2, 51.1,
37.3, 30.8, 22.4, 22.3, 20.7 ppm. HRMS (ESI): m/z calculated for CisHisO4+Na:
271.0946, found: 271.0948.
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3-((2E,4E)-hexa-2,4-dienoyl)-4-hydroxy-6-methyl-2H-pyran

X NG -2-one (30): yellow solid, 29.3 mg, 44% yield, Z/E ratio 2.5:1,

o~ o m.p. 85-87 °C. 'H NMR (400 MHz, CDCl3): & = 7.72-7.53 (m,

% 2H), 6.51-6.29 (m, 2H), 5.92 (s, 1H), 2.26 (s, 3H), 1.92 (d, J =

6.0 Hz, 2H), 1.84 (d, J = 6.8 Hz, 1H). >*C NMR (100 MHz, CDCls): § = 192.9, 183.3,
168.3, 161.2, 147.2, 143.1, 131.2, 124.2, 102.5, 99.2, 20.6, 19.1 ppm. HRMS (ESI):

m/z calculated for C12H1204+Na: 243.0633, found: 243.0634.

3. Procedure for in vitro minimum inhibitory concentration assay

Bacteria

E. coli ATCC, 25922, E. coli CMCC 44102, S. aureus ATCC 25923, S. aureus
CMCC 26003, MRSA ATCC 43300 and MRSA ATCC 33591 were cultured in the

trypticase soy broth at 37 °C.
In vitro MIC assay

The MIC of each compound was determined using a standard broth
microdilution assay consistent with the guidelines of the Clinical Laboratory
Standards Institute. Stock solutions of test compounds were diluted in a 2-fold series
to achieve the desired concentrations. The MIC was defined as the lowest
concentration of the chemical that inhibited the development of visible bacterial

growth after incubation at 37 °C for 18-24 h.

S9



4. Crystal Data of 3a

ORTEP Drawing of compound 3a.

Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

b/A

c/A

o

o/
p/e

V/°

Volume/A3

Z

pcalcg/‘fim3

w/mm?

F(000)

Crystal size/mm?

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=2c ()]
Final R indexes [all data]
Largest diff. peak/hole / e A’

C17H1304

281.27

293(2)

triclinic

P-1

6.9865(17)

8.511(2)

11.9757(18)

88.053(17)

77.077(18)

84.50(2)

690.8(3)

2

1.352

0.797

294.0

0.1 x0.1 <0.05

Cu Ka (L= 1.5418)

7.58 t0 134.48
-8<h<7,-10<k<9,-12<1<14
4008

2420 [Rint = 0.0291, Rsigma = 0.0588]
2420/0/192

0.999

R1=0.0789, wR> = 0.2226
R1=0.1414, wR> = 0.2941
0.29/-0.28

S10



6000
5000
4000
3000
2000

1000
1000

S11

1 (ppm)

110

120

o g 8 8 8 8 8 8 2 2 o
= =% @ = 94 = = @ =% @ S @ = =T 2% 2 g Z 2 § 8 8 2 8 8 8 8
LT B R T T S T T R S = R~ R~ A - e T -
f h 1 ! 1 1 [ L ! | 1 i T T T T ] NN | ! L L r L P L0
?
=)
000 "0-— - Fo
00—
I
=]
=)
i 19 0g—
)
=)
Mo
g ——————— —G0°E
It
[ei
=
o
o | = [7R N
o 0L
7] LS
]
= =)
© [
c 3
> LA E i
-n - 157 E01
— GUE—
=
]
= 2
s
D
= -
= [
v
S E— — Fwi| ©
on o
P ok 8T —
L 1Ll —
Y e
N o
- e —
nm — Eooq o 1ol
e 0 -ga—
< = ozl o ol Bal
— e =E07 [ 2
N — 00l
39 — ool
5} e 8 ei—
F o seEal
. 12 E—
& @
= o
Z ¢
.
w =

3a
190 180 170 160 150 140

200

210




9. 520

097 =

—h. B2

0.92-%

—4. 791

1001

—a. 201

1991

0. 000

9000

3000

7000

6000

5000

4000

2000

1000

20763

— 192,606

18166

— 1. 7§

— 152 85
— 10167
——09, 68

6

o

52,97

—329.99
—ah, 68

—al. 14

20, 58

—0, 00

1800
F1700
F1600
1300
1400
1300
1200
F1100
1000
900
800
700
600

400
300
200
100

100

200

T
210

200

T
180

T
170

T
160

T T T T T
150 140 130 120 110 100

90

£1 (ppm)

S12

-10



2 8 8 8 8 8 8 8 8 8 g ¢ o o 5]
2 8 5 5§ &8 8 88 § & 8 & 8 2 = 5
I RS B = - = T - T T~ = |
h | ] | | | | | | 1 i T i h i !
000 01— -
«

i e— — e

- ——— Eanl

Feow
Foat
Fogny

01
WE 0

-0.5

5.0

5.5

9.0

£1 (ppm)

= = = =] =] =] o o = =] =] o
= b = = s ] = I = = s =] i
o ) ) - = © © o o =1 = ] o |
T I I i i 1 i | 1 n 1 i T |
000°0— -
1 gE— -
3140
E0 " L
298" L
bl bi— -—
e z0l— ——]
186611, —
B0 P
sl <N_/
180 4E1 R
ars FN_W ———
e L2l ——
64 681 /]
564 621 _ -
EN ]
[
8¢ g6l
b apT— —
129 641~ 1
v ol — M
kel g
125 — —-—
e eal— ——
g 26— e
2
]

-10

40

T
90

T T T
130 120 110

T
140

T
160

17

T
120

T
200

T
210

£1 (ppm)

S13



1602
0. 000

48000

—a.213

“

/ L4000
I/ [ {35000
130000
128000
L2000
15000
L0000

5000

3 n.a—I ————
T
&

‘\uu«]

T T
6.0 6.5 5.0 4.8 4.0 3.5 3.0 2.8 o 1.5 1.a 0.5 0.0

£1 (ppm)
a 5 R B =
| [ F4500
F-4000
3500
3000
2500
3c 2000
F1500
‘\
| 1000
1 [ -
) F500
1
. Fo
500
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 &0 0 6 850 40 30 20 10 0 -10
1 (ppm)

S14



5] 2 2 2 5] 2 2 2 =)
o s o = I = = s s
5 = “ =l ) o = = o o
7 i f 1 ! ! | f i T
000 "0-— ——
01— -
08 E— |LJ Fooe
bib G— 1 —18 1
= Feot
-= Fioz
WHND_
= 0z
- 11
- wnmca
T
™

0.0 0.5

0.5

4.3 40
£1 (ppm)

5.0

5.5

8.5 8.0

9.0

6500

F6000

5500

5000
4500
4000
3500

000

2500

2000

1500
F1000
500

500

80 06—

£k
LIRYE
B

05 66—
ok g —

ozorer—

z8 8l —

£1°£81—

88 EAl—

10 o -10

20

40

50

200 190 180 17 160 150 140 130 120 110 100 90 80
£1 (ppm)

210

S15



—2.279
0. 000

~

zor] G

5.5 5.0 45 40 3
£1 (ppm)
R Sa =
s 2 o @
T I B

. 7
20. i
0. 00

T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80
£1 (ppm)

S16

18000
17000
16000
15000
14000
13000
12000
=11000
10000
9000
3000
7000
6000
5000
4000
3000
2000

1000

2600

2400

2200

2000

1800

1600

1400

1200

1000

800

600




= o o = o
=] =] 38 5] 38 o
] = s = s S
= 3 3 5] 3 =1
@ S & = = o o
1 i h ! i i T
000 “— -—
Bg— —_ ————— i
B “— e ——— Lot
— Fuo
— Ero
T Fooe
[— Fool
— Fant

Fon't

5500

F5000

4500

4000

3500

3000

2500
2000

1500

F1000
500

=500

00—

50—

Wl G
aZol—

78]

e —

-10

10

40

T T T T T T T T
170 160 150 140 130 120 110 100
1 (ppm)

T
180

T
200

T
210

S17



2. 200

301

0. 000

o

192,27

—183.53

2.6

— 10z
—09. 34

3

o

20, 63

0,00

14000

13000

12000

11000

10000

9000

8000

F7000

6000

5000

4000

3000

2800

2600

2400

=2200

2000

F1800

F1600

1400

F1200

1000

800

600

400

200

200

T T
100 90
1 (ppm)

S18

T
80



30000

25000

20000

15000

10000

5000

000 *0-—

2z E—

w.. EE

Foo

0.0 -0.5

0.5

40

45

£1 (ppm)

5.0

5.5

8.5 8.0

9.0

=] o =) =] =) =) o
g = s g = s 5
4 b} =] = = & = =)
L N i i f 1 | T

00— —

b0 0E— JE—

14

€0 L

VE

6 i

£G " E01—

06"z

¥o EW
B
a1 Gl

8l

-
=

BT —
or e —

EET1AI—

£97 89—

0E " £8]—

62—

-10

10

40

T T T T T T T T
170 160 150 140 130 120 110 100
1 (ppm)

T
180

T
200

T
210

S19



F7000
6000
5000
4000

000
2000
1000

10 o -10

20

40

50

2 2 =] 5] 2 o & 8 8 8 8 8 8 8 o o
= s s i 5 = 28 &8 5 8 8 8 8 8 8
@ a & 5 = b o - 5 58 2 49 8 02 3 %
i L 1 ! N i T ] PP MM M MU D DAY M AR
re
T
. B =)
000 0 S Fa
00—
I
=
=)
00—
0
o1 T— - -
=)
[
0z g— - - — T
I
[ o
=)
4
| = [IR N
o £ i~
[N
=)
[ =i
|M,mm BE "B
— 15" g0l —
&
=)
G
L e ¥R~
e [TAEN
10" 821 —
mm.wm_W
. . [T
i G— WDD_\U el
< PR
I —
I 507001 —
BED "0 ]
0469
6201
90 1
8072 ool e
G014~k Fonof = 0o —
)
e ,
[ VB0 —
[
oo 3
610
an g
NK M 1 ERl—
178
0581
o 1B —
o
| e
o
o

3i
190 180 17 160 150 140 130 120 110 100 90 80
£1 (ppm)

200

210




22000
20000
18000
16000
14000
12000
F10000
8000
6000
4000
2000

000
F2500
F2000
F1500
11000
F500
Fo

-0.5

000 “o— -— r

00— -

16908~ -
B0l 1E="

10T <

09— - e
BOE g -

I

o L
o £60° -
0LE A

T
4.0

602 B6— -—
880 20— R

1 (ppm)

5.0

@
F 189621~
Vs a7l ==
zla Eu\.\.
. a0

ot = oz g1

126 "5— —_—

82000
150 Bl —
L~

Faoef 2 ThE 19—
e

| o 807 a1 —
[
LUy}
o 4 eal —
o (USR]

281 el —

-10

10

20

40

50

S21

100

1 (ppm)

200 180 180 17 160 150 140 130 120 110

210




. 80F
802
Tal

OMe

=

0,90
0,91

—3. 888

—2.248

0. 000

F50000

45000

40000

F36000

F30000

25000

20000

~16000

10000

5000

L]

302

—192. 16

OH O

—183.51

148, 16

OMe

3k

- 0

— 11113

4.8

T
4.0

£1 (ppm}

102,70
—00. 27

20, oF

0,00

33500

5000

4300

4000

3500

F2500

2000

1500

1000

F-500

T T

210 200

130

180

170 160

150

T
140

T
130

T
120

T
110

T
100

T

90

1 (ppm)

S22

80

T
-10



Foouuy
60000

000

55

50000

45000

40000

0000

25000

20000

F15000

10000

000

5
0

5000

a0 “0—

162 E—

e

[}
=
[e]

3l

T

0L
£0°L

Ll

Truot

)
[t

1 (ppm)

000

F2500

2000

F1500

F1000

00 0-—

15

05 £81—

£0° 261 —

[}
=
O

]

3l

-10

10

T T T T T
160 150 140 130 120

170

T
180

T
200

T
210

1 (ppm)

S23



35000

30000

25000

20000

15000

F10000

5000

000 "0—

298 E—

22

Faoe

0.0 0.5

0.5

40

45

£1 (ppm)

5.0

5.5

Fo000

8000

7000

r7

6000

3000

4000

3000
2000
F1000

00—

19—

£ 0
L
08 A

0 i—
200l —

b b —
e ——
86—

0zrrer—

16 801—

g —

6 1] =

3m

10

20

40

50

200 190 180 17 160 150 140 130 120 110 100 90 80
£1 (ppm)

210

S24



1500

1000

-10

10

20

=] 2 =] o =] o o o o
s e g = g b = I =
] - a o = = © = ) =
1 f L i i ] i i [ 1 1
ro
T
o B =)
00 (- S— Fa
00—
@
=
—_ Froo-a
=)
o
- 16 JE—
~ = Fat|
- 10E
Lw 2 15—
i
=)
o
| = [7RN)
o
=)
[ =i
= Lon
- Feol B
+ n 2 G200~
- GE 101"
=
=)
Mo
- = Foor
. - @
N - Foorp I £ pEl—
. - ol o
[
98Ol
@
o
=)
e 0Ol " 08—
a0E1— —
o 68801
-
- 0 na—
[ e
o
(=3 [ o
©
| e 8" G0E—
o
@

S25

100

1 (ppm)

3n
200 190 180 170 160 150 140 130 120 110

210




—

0. oo

T 77
ER-F-]
T T T T T T T - IMD T T T T
5.5 5.0 4.5 40 3.5 3.0 2.5 2.0 L5 1.0 0.5 0.0
£1 (ppm)
= & 8 = B sz
= o = = = 28 3
| [ Yl
30
|
] I
I
1
|
| L |
I J
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 130 170 160 150 140 130 120 110 100 90 80 0 &0 B0 40 30 =20 10 0 -
£1 (ppm)

S26

28000

26000

24000

23000

20000

18000

16000

14000

12000

10000

8000

6000

4000

F2000

F=2000

5500

5000

4500

4000

3800

F3000

2500

2000

1600

F1000

500

=600



