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I. General Information

All the easily available reagents, precursors and solvents used for our research work were
purchased from the commercial suppliers and were used without further purification. The
solvents used for TLC and column chromatography i.e., petroleum ether and ethyl acetate
were used after purification by distillation. *H-NMR, *C-NMR, and *F-NMR were recorded
using 400 MHz, 100 MHz and 376 MHz respectively on Bruker AV 400 NMR spectrometer
and Bruker AV 300 NMR Spectrometer using TMS (Tetramethyl silane) as the internal
standard. The splitting patterns of protons were described as s (singlet), d (doublet), t (triplet)
and m (multiples).

Il. General procedure for the synthesis of Methyl/Ethyl 2-aryl-4-hydroxy-5-0xo-1-
phenyl-2,5-dihydro-1H-pyrrole-3-carboxylate (4a-4i) & (6a-6e) and Methyl/Ethyl 1-
aryl-4-hydroxy-5-oxo-2-phenyl-2,5-dihydro-1H-pyrrole-3-carboxylate (5a-5d) & (7a-7b)
B-Cyclodextrin (10 mg) and 2 ml of water-ethanol (1:1 ratio) were added to the mixture of
aldehydes (1 mmol), amines (1 mmol) and dimethylacetylenedicarboxylate (1.2 mmol) or
diethylacetylenedicarboxylate (1.2 mmol) contained in a reaction vessel. The resulting
reaction mixture was then stirred in a magnetic stirrer at room temperature for 8 h in open air.
The progress of the reaction was monitored by TLC using petroleum ether and ethyl acetate
as eluent solvent in silica bed on aluminium sheet. After completion of the reaction as
indicated by TLC, a momentous amount of water and ethyl acetate were added to the reaction
mixture and extracted thrice by ethyl acetate with the help of separating funnel. The extracted
ethyl acetate solution was then passed through the bed of anhydrous sodium sulphate
(Na;SO,4) to make it a completely water free organic solution and evaporated to a significant
amount of volume reduction and the crude product or sometimes the crystal product obtained
was then purified by filtering and washing it with ethyl acetate and pet ether mixture. The
products obtained were known compounds and identified through *H-NMR, **C-NMR and *°
F-NMR spectroscopies.

I1l. Characterization data of the synthesized derivatives of Methyl/Ethyl 2-aryl-4-
hydroxy-5-oxo-1-phenyl-2,5-dihydro-1H-pyrrole-3-carboxylate (4a-4i) & (6a-6e) and
Methyl/Ethyl  1-aryl-4-hydroxy-5-oxo-2-phenyl-2,5-dihydro-1H-pyrrole-3-carboxylate
(5a-5d) & (7a-7b)

Methyl 4-hydroxy-5-oxo-1,2-diphenyl-2,5-dihydro-1H-pyrrole-3-carboxylate (4a):

pale white solid;

'H-NMR (400 MHz, DMSO-dg) 8(ppm): 3.562 (s, 3H), 6.048 (s, 1H), 7.194-7.261 (m, 8H),
7.541 (d, 2H, J = 7.6 Hz), 11.746 (s, 1H);



BC-NMR (100 MHz, DMSO-ds) 8(ppm): 51.570, 61.003, 112.399, 122.976, 125.816,
128.107, 128.381, 128.730, 129.127, 136.695, 136.943, 152.996, 162.920, 164.403.
HO, COOMe

07 N

s

Methyl 2-(4-fluorophenyl)-4-hydroxy-5-oxo-1-phenyl-2,5-dihydro-1H-pyrrole-3-
carboxylate (4b):

white crystal;

'H-NMR (400 MHz, DMSO-ds) 8(ppm): 3.571 (s, 3H), 6.086 (s, 3H), 6.965-7.095 (m, 3H),
7.202-7.341 (m, 4H), 7.480-7.599 (m, 2H), 11.798 (s, 1H);

BC-NMR (100 MHz, DMSO-ds) d(ppm): 51.589, 60.231, 112.096, 115.473, 115.688,
123.051, 125.892, 129.161, 130.187, 130.268, 133.165, 136.553, 153.160, 162.920, 163.212,
164.320;

YE.NMR (376MHz, DMSO-dg) 8(ppm): -114.264.

HO COOMe

07N
@ F

Methyl  4-hydroxy-5-oxo-1-phenyl-2-(4-(trifluoromethyl)  phenyl)-2,5-dihydro-1H-
pyrrole-3-carboxylate (4c):
white crystal;
'H-NMR (400 MHz, DMSO-dg) 8(ppm): 3.566 (s, 3H), 6.191 (s, 1H), 7.065-7.102 (m, 1H),
7.265-7.304 (m, 2H), 7.494-7.620 (m, 6H);
BC-NMR (100 MHz, DMSO-ds) 8(ppm): 51.479, 60.315, 110.747, 122.848, 123.134,
125.597, 125.936, 128.286, 128.596, 129.075, 129.231, 136.605, 142.556, 154.639, 163.232,

164.878;
YE.NMR (376MHz, DMSO-dg) 8(ppm): -60.998.



Methyl 4-hydroxy-2-(4-nitrophenyl)-5-oxo-1-phenyl-2,5-dihydro-1H-pyrrole-3-
carboxylate (4d):
pale yellow solid;
'H-NMR (400 MHz, DMSO-ds) 8(ppm): 3.483 (s, 3H), 6.098 (s,1H), 7.026-7.063 (m, 1H),
7.236-7.275 (m, 2H), 7.516-7.599 (m, 4H), 8.040 (d, 2H, J = 8.4 Hz);
BC-NMR (100 MHz, DMSO-ds) &(ppm): 50.621, 59.853, 122.489, 123.629, 125.467,
129.145, 129.395, 137.246, 147.135, 147.950, 164.154, 167.084.

HO COOMe

07N

Methyl 4-hydroxy-5-0x0-1-phenyl-2-(o-tolyl)-2,5-dihydro-1H-pyrrole-3-carboxylate
(4e):
pale yellow solid;
'H-NMR (400 MHz, DMSO-dg) &(ppm): 2.555 (s, 3H), 3.579 (s, 3H), 6.260 (s, 1H), 7.000-
7.109 (m, 5H), 7.266-7.305 (m, 2H), 7.416-7.561 (m, 2H), 11.684 (s, 1H);
BC-NMR (100 MHz, DMSO-dg) &(ppm): 19.520, 51.592, 57.046, 113.167, 123.287,
125.276, 126.133, 126.617, 128.007, 129.228, 130.859, 134.953, 136.881, 137.810, 153.269,
163.106, 164.732.

HO COOMe

O™ >N

s

Methyl 4-hydroxy-2-(4-hydroxy-3-methoxyphenyl)-5-oxo-1-phenyl-2,5-dihydro-1H-
pyrrole-3-carboxylate (4f):
pale yellow solid;



'H-NMR (400 MHz, DMSO-dg) 8(ppm): 3.335 (s, 3H), 3.657 (s, 3H), 5.946 (s, 1H), 6.574-
6.642 (m, 2H), 6.768 (d, 1H, J = 8.0 Hz), 7.091 (t, 1H, J = 7.2 Hz), 7.269-7.308 (m, 2H),
7.552 (d, 2H, J = 8 Hz), 8.911 (s, 1H), 11.558 (s, 1H);
BC-NMR (100 MHz, DMSO-ds) 8(ppm): 51.535, 56.100, 60.642, 112.224, 112.506,
115.700, 120.689, 121.478, 123.234, 125.759, 127.270, 128.495, 129.043, 136.840, 146.638,
147.686, 152.715, 163.023, 164.299.

HO COOMe

o)
N OH
Methyl 4-hydroxy-2-(4-methoxyphenyl)-5-oxo-1-phenyl-2,5-dihydro-1H-pyrrole-3-

carboxylate (49):

pale white solid;

'H-NMR (400 MHz, DMSO-dg) 8(ppm): 3.566 (s, 3H), 3.623 (s, 3H), 5.994 (s, 1H), 6.742 (d,

2H, J = 8.4 Hz), 7.049-7.152 (m, 3H), 7.246-7.285 (m, 2H), 7.534 (d, 2H, J = 8 Hz);

BC-NMR (100 MHz, DMSO-ds) &(ppm): 51.560, 55.347, 60.498, 112.462, 114.110,

123.019, 125.754, 128.483, 129.109, 129.279, 136.710, 152.795, 159.182, 162.966, 164.338.
HO COOMe

07N

Methyl 2-(4-chlorophenyl)-4-hydroxy-5-oxo-1-phenyl-2,5-dihydro-1H-pyrrole-3-
carboxylate (4h):
white solid,;
'H-NMR (400 MHz, DMSO-ds) 8(ppm): 3.511 (s, 3H), 6.022 (s, 1H), 7.060 (t, 1H, J = 7.2
Hz), 7.172-7.328 (m, 6H), 7.540-7.589 (m, 2H);
BC-NMR (100 MHz, DMSO-ds) &(ppm): 51.204, 60.173, 109.223, 122.851, 125.738,
128.612, 129.137, 129.983, 132.565, 136.825, 137.310, 156.909, 163.769, 165.740.

HO, COOMe

07N

{S@C



Methyl 4-hydroxy-2-(naphthalen-2-yl)-5-oxo-1-phenyl-2,5-dihydro-1H-pyrrole-3-
carboxylate (4i):
white solid;
'H-NMR (400 MHz, DMSO-dg) &(ppm): 3.539 (s, 3H), 6.228 (s, 1H), 6.997-7.034 (m, 1H),
7.216-7.274 (m, 3H), 7.426-7.448 (m, 2H), 7.597 (d, 2H, J = 7.6 Hz), 7.720-7.785 (m, 2H),
7.831-7.854 (m, 1H), 11.848 (s, 1H);
BC-NMR (100 MHz, DMSO-ds) &(ppm): 51.589, 61.185, 112.229, 123.072, 124.878,
125.871, 126.691, 127.940, 128.197, 128.473, 129.127, 133.052, 134.415, 136.703, 153.224,
162.991, 164.485.

HO COOMe

Methyl 4-hydroxy-1-(2-methoxyphenyl)-5-oxo-2-phenyl-2,5-dihydro-1H-pyrrole-3-
carboxylate (5a):
pale white solid;
'H-NMR (400 MHz, DMSO-dg) &(ppm): 3.565 (s, 3H), 3.755 (s, 3H), 5.742 (s, 1H), 6.761-
6.834 (m, 1H), 7.006-7.213 (m, 8H);
B3C-NMR (100 MHz, DMSO-dg) 8(ppm): 51.536, 55.649, 56.170, 62.562, 111.023, 112.105,
112.844, 114.304, 116.674, 120.699, 121.305, 124.496, 128.125, 128.468, 128.606, 129.407,
136.684, 153.839, 155.162, 163.047, 164.419.

HO COOMe

07N

Meo\©

Methyl 4-hydroxy-5-oxo-2-phenyl-1-(p-tolyl)-2,5-dihydro-1H-pyrrole-3-carboxylate
(5b):

pale yellow solid;

'H-NMR (400 MHz, DMSO-dg) 8(ppm): 2.232 (s, 3H), 3.597 (s, 3H), 6.014 (s, 1H), 7.070 (d,
2H, J = 8.4 Hz), 7.127-7.239 (m, 5H), 7.427 (d, 2H, J = 8.4 Hz), 11.723 (s, 1H);

BC-NMR (100 MHz, DMSO-dg) 8(ppm): 20.874, 51.530, 61.122, 112.234, 122.998,
128.102, 128.343, 128.712, 129.588, 134.189, 135.125, 137.033, 153.138, 162.939, 164.261.



HO COOMe

CHs

Methyl 4-hydroxy-5-oxo-2-phenyl-1-(1H-1,2,4-triazol-3-yl)-2,5-dihydro-1H-pyrrole-3-
carboxylate (5c¢):
white solid,;
'H-NMR (400 MHz, DMSO-ds) 8(ppm): 3.526 (s, 3H), 6.350 (s, 1H), 7.209-7.369 (m, 5H),
7.718 (s, 1H), 11.689 (s, 1H);
B3C-NMR (100 MHz, DMSO-dg) 8(ppm): 52.253, 53.656, 59.317, 98.725, 127.375, 128.854,
129.135, 139.934, 141.102, 146.795, 151.028, 163.670, 164.415.

HO COOMe

07N

N”°N

HN—Y
Methyl 4-hydroxy-5-0xo-2-phenyl-1-(1H-tetrazol-5-yl)-2,5-dihydro-1H-pyrrole-3-
carboxylate (5d):
white solid;
'H-NMR (400 MHz, DMSO-dg) 8(ppm): 3.535 (s, 3H), 6.761 (s, 1H), 7.300-7.415 (m, 5H),
12.232 (s, 1H);
BC-NMR (100 MHz, DMSO-dg) 8(ppm): 52.487, 53.848, 58.784, 99.918, 127.622, 129.452,
139.429, 139.940, 148.604, 163.304, 163.931.

HO COOMe

O™ "N
HN\*\,N
N=N
Ethyl 4-hydroxy-5-oxo-1,2-diphenyl-2,5-dihydro-1H-pyrrole-3-carboxylate (6a):
white solid;
'H-NMR (400 MHz, DMSO-ds) 8(ppm): 1.028 (t, 3H, J = 7 Hz), 3.893-3.951 (m, 2H), 5.876

(s, 1H), 7.025-7.258 (m, 8H), 7.555 (d, 2H, J = 8 Hz);



BC-NMR (100 MHz, DMSO-dg) 8(ppm): 14.601, 58.834, 60.255, 60.781, 122.594, 125.173.
127.690, 128.075, 128.310, 128.969, 137.538, 139.488, 163.745, 166.990.
HO COOEt

07N

O

Ethyl 4-hydroxy-2-(3-nitrophenyl)-5-oxo-1-phenyl-2,5-dihydro-1H-pyrrole-3-
carboxylate (6b):

pale yellow solid;

'H-NMR (400 MHz, DMSO-dg) 8(ppm): 1.018 (t, 3H, J = 7 Hz), 3.881-3.973 (m, 2H), 6.123
(s, 1H), 7.006-7.043 (m, 1H), 7.467 (t, 1H, J = 8 Hz), 7.587-7.665 (m, 3H) 7.975 (d, 1H, J =
8 Hz), 8.143 (s, 1H);

BC-NMR (100 MHz, DMSO-ds) 8(ppm): 14.625, 58.911, 59.771, 122.584, 122.866,
123.245, 125.434, 129.164, 130.013, 134.498, 137.205, 147.819, 163.652.

HO COOEt
— NO,
07N

e

Ethyl 4-hydroxy-5-oxo-1-phenyl-2-(m-tolyl)-2,5-dihydro-1H-pyrrole-3-carboxylate (6c¢):
pale yellow solid;
'H-NMR (400 MHz, DMSO-ds) 8(ppm): 1.029 (t, 3H, J = 7 Hz), 2.159 (s, 3H), 3.873-3.936
(m, 2H), 5.807 (s, 1H), 6.880-7.039 (m, 5H), 7.209-7.248 (m, 2H), 7.548 (d, 2H, J = 8 HZ);
B3C-NMR (100 MHz, DMSO-dg) 8(ppm): 14.661, 21.424, 58.727, 60.716, 106.156, 122.498,
125.091, 125.354, 128.149, 128.378, 128.964, 137.204, 137.668, 139.604, 160.324, 163.863,
167.207.

HO COOEt

— CH,
Ethyl 2-(4-chlorophenyl)-4-hydroxy-5-oxo-1-phenyl-2,5-dihydro-1H-pyrrole-3-

carboxylate (6d):

white solid;



'H-NMR (400 MHz, DMSO-ds) 8(ppm): 1.080 (t, 3H, J = 7 Hz), 3.860-4.002 (m, 2H), 5.926

(s, 1H), 7.013-7.050 (m, 1H), 7.172-7.282 (m, 6H), 7.547 (d, 2H, J = 8 Hz);

BC-NMR (100 MHz, DMSO-dg) 8(ppm): 14.671, 59.001, 60.024, 106.459, 122.644,

125.358, 128.367, 129.047, 130.026, 132.148, 137.289, 138.577, 159.877, 163.741, 166.825.
HO, COOEt

@ Cl

Ethyl 4-hydroxy-2-(4-methoxyphenyl)-5-oxo-1-phenyl-2,5-dihydro-1H-pyrrole-3-
carboxylate (6e):

pale white solid;

'H-NMR (400 MHz, DMSO-ds) 8(ppm): 1.037 (t, 3H, J = 7 Hz), 3.622 (s, 3H), 3.887-3.937
(m, 2H), 5.813 (s, 1H), 6.709 (d, 2H, J = 8.4 Hz), 6.995-7.032 (m, 1H), 7.091-7.115 (m, 2H),
7.210-7.249 (m, 2H), 7.542 (d, 2H, J = 8.4 Hz);

B3C-NMR (100 MHz, DMSO-dg) 8(ppm): 14.749, 55.310, 58.708, 60.224, 113.676, 122.605,

125.021, 128.913, 129.157, 131.310, 137.637, 158.690, 163.866, 167.060.
HO COOEt

07N

Ethyl 4-hydroxy-1-(3-nitrophenyl)-5-oxo-2-phenyl-2,5-dihydro-1H-pyrrole-3-
carboxylate (7a):

pale white crystal;

'H-NMR (400 MHz, DMSO-dg) &(ppm): 1.068 (t, 3H, J = 7 Hz), 3.951-4.089 (m, 2H), 6.206
(s, 1H), 7.135-7.238 (m, 3H), 7.315 (d, 2H, J = 7.6 Hz), 7.533-7.574 (m, 1H), 7.895-7.963
(m, 2H), 8.606 (s, 1H), 11.877 (s, 1H):

BC-NMR (100 MHz, DMSO-dg) 8(ppm): 14.421, 60.284, 60.950, 113.338, 116.765,
120.142, 128.271, 128.633, 128.858, 130.581, 136.381, 137.839, 148.268, 152.542, 162.277,
164.976.



Ethyl 1-(3-chlorophenyl)-4-hydroxy-5-oxo-2-phenyl-2,5-dihydro-1H-pyrrole-3-
carboxylate (7b):

pale white crystal;

'H-NMR (400 MHz, DMSO-dg) 8(ppm): 1.058 (t, 3H, J = 7 Hz), 3.952-4.059 (m, 2H), 6.097
(s, 1H), 7.110-7.303 (m, 7H), 7.508 (d, 1H, J = 8 Hz) 7.747 (s, 1H) 11.783 (s, 1H);
BC-NMR (100 MHz, DMSO-ds) &(ppm): 14.428, 60.210, 60.920, 113.036, 121.151,

122.406, 125.548, 128.211, 128.502, 128.755, 130.744, 133.469, 136.673, 138.129, 152.724,
162.326, 164.659.
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V. Scanned copies of the *H, **C and °F NMR of synthesised derivatives

COOMe

HO

8Ly C
mmv.mv.
L8y ¢
LB8CE
wmm.mv
LBe" ¢
Nwm.m\

8v0°9—

veT L
Z1z°L
€227 L~\
ovz L
SN.F\

CTES'L
T6S°L

L

E
a.
o
o
-
= o™
=0
IT°€
<
- wn
SN
F® o001
sl 4
L A S
0E'8
i
[ &F 4
AL e
- @
F o
-
Y o
=
o - T
0L 0
)
L3
Lo
=

COOMe

HO

6EE"6E
LbST6E
96L"6E

596" 6€—
£LT 0P
Z8€° 0V
6850V
0Ls 15—

€00° 19—

66€°21T—
9L6°221

918521
Fo_.mNﬁj/r
8¢ 821
0£L" 82T
Ler 6zt

S69°9¢€1
mvm.wg\

966251 —

026291~
cor P9l —"

f N

—_—

O

b

v

A

b
Lt asie il

i i

T

14

T T U T T T T T T T T T

210 200 190 180 170 160 150 140 130 120 110 100 S0

70 60 S50 40 30 20 10 0 ppm

80

11



viect
8¢y’
€EY”
LED®
8LY”
€87 °
L8’
6V "
826"
ZES”
LES”
oze”
v8e”
1¢58°
TLG®
129"
9€0°
980"
9€T"
696"
£66°
STI0°
LED”
860"
9L0°”
§60°
coe”
€¢e’
¢se’”
(A
162"
S6¢°
soe”
ote’
iee”
08¥% "
66V "
0€G”
066" L]
6LG"
665"

8615 LT —

COOMe

HO

F o~

10°€

COOMe

HO

8vE"
LGS”
9L
vLe”
Z81°
T6€"
009"

568G

€T

960°
€Ll
689
180"
268"

L81
892
691
€557

09T1°

026"
(454
oze”

“1g—"

ZlI~_

ert
>

€zl
ﬁﬁ”

1621
.OSW
0817

€e1
WZ\

EST—

291
a1

yat—"

0

20

30

T T T T T T T T T T T T
210 200 130 180 170 160 150 140 130 120 110 100 90

ppm

10

70 60 50 40

80

12



HO COOMe

-114.264

T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm

13




COOMe

HO

286° 1
6L0° //

€6b 2
86v°¢C
2052
906°¢

915°¢
mmm.mW
°19°¢

161°9
S90°L
£€80°¢L
¢o0T L
G9¢°L
G8C L
poE"L
bev L
vIG L
chSTL
G9G”7L
TS L
hmm.w\
16S°L

P19 L

0C9°L

I

ppm

- ™~

f.

COOMe

HO

19€°6€
896" 6€
LLL 6E
v86°6€
E6170Y
00v oY
L09°0Y
6Ly 15—
STE 09—
LVL 0TI —
8v8°221
YET €21
L65°521
9667621
9827821
mmn,mNHHuV
5L0°621
€2 621
mow.mma\\\
986 21"
6€£9° VST —
2EZ7€9T ~—
BLB YOT—

CF5

1

60

)
N4 WLl

210 260 190 180 170 160 150 140 130 120 110 100 90

I

40 30 20 10 0 ppm

50

70

80

14



866°09-—

COOMe

HO

CF;

6T T
mﬁ.HW.
981" 1
€86 T—
€6v°2
mmq.NV
20572

EEY T E_

€8y E—
ges e

S10° ¥
mmo.vv

860" 9 —

920" L
b0 L
£90°L
wmm.hW

96¢°L
GLe™iL

9IS L
8ES°L
6LG"L
66G°L
0€0°8
150°8

o

1

15



HO

154

—167.500
—164.

COOMe

cw © v ac
okl T ATV ND
o~ N M D
~r ~ anma
- MmN NN N
—-— B ]

\\\/\No2

o .Mmhmﬂwl

Y Ladus

T T T T
210 200 180 180 170 160 150 140 130 120 110 100 90

g[
—164.732
—~—163.106
—153.269

wmvwwmwlkwwmm MH\NJWG‘A\MWAP‘PMQ%J u Ml L-"".,“' »

—-19.520

210 200 190 180 170 160 150 140 130 120 110 100 90

T T T i T T T

T T T T T T

80 70 60 50 40 30 20 10

16




691" 1—

¥86°T—
LY g—
T€€°€E
6EE°€
209 €~
LS9 €=/
LoL €

9v6°g
yLS 9
5659
L1979
129" 94\

8£9°9
Zr9 9\

E940
mWP.WHVY
€L0°L

ﬁmo.hwwﬂ
60T L
692" L
682°L

B0E L
440

L
296" L
:m.m\

868 " IT—

COOMe

HO

A

OMe

LJJUUL

\ /~oH

001

95€°6€
¥96°6¢€
€LL6E
1866 —)
06107
86€°0V
909°0%
5€6° 15—
00T°95—
650° 19—

vee
905

ooL”
02T ~—o

689

vee:”
6GL"

. \l
Lzt
.mmﬁ\\\

Y9EL—

oLe
£va
ove

8€9°
989°
STL®

£20°
667"

+€1T
i

STE—

€21 —~—
) e

9T~
Lei—"

CA

BT
9T —"

COOMe

HO

OH
OMe

LI

L

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 80 70 50

ppm

30 20 10

40

60

17



COOMe

0 /)\N

1€9~°
189°

SLy2
6LV 2
€8F°¢C
880 ¢C
160°¢C
mmm.m/
B¥v°E
wam.mV
wmm.mHVY
08G°¢
wﬂw.mu\m

€

€

v66°G
NMFAw://
E£6L9
6v0°L
890°L
980°¢L
OET" L
NmN.FHVV
9be- L
99¢"L
s8¢ L
pestL
PpS L

O\OMe

[

0 ppm

11

W

0E'E
vE"

:

|

el

00

|

oy
-
oy

|

BZ €
61°2
LTz

|

LVE S5 —
864109 —

(AR AG S
OTT2pTT—""

610°€2T
emﬁ.mmﬁuuu

€8Y'82T~_
601'62T
6LZ'6C1
0TL*8ET—

§6L 78T

281651 —
996°29T~——
8EE"PIT—"

COOMe
R o
|
\‘\/\OMe

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

70 60 50 40 30 20 10 0O ppm

80

18



COOMe

8FT"

G96°

[%:1

Al

its’
196"

Ll e o e o o e e o I S SN T

=N\[j=="

ppm

o
t=
m

!

L0°T
9z°'9
61°2

ﬂ

COOMe

HO

158’
BEL
¢19
LET®
£86
G96°
sZ8
01¢€

0y

69L"
oL”

"8I
621

JL

60T —

2t
HIAN
N

62T~

261"

i

€91 —

GOl

Cl

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 80 70 60 50 40 30 20 10 O ppm

T

19



COONe
\

HO

A

ppm

COOMe

HO

65¢E°
L95°
aLL
vee”
€61
100"
119°

686716

62"
Lo’

=2\

‘et

M.mwﬁmww
€ .mNﬁ\\w

z11
AN

Ly
pNH.mNM\\\
250 €ET
STh $ET
€0L79ET
2T EST—
1667297~
§8Y PIT—"

L

T T

0

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 S0 80 70 40 30 20

T

ppm

10

50

60

20



A

l

T
ppm

COOMe

HO

¥9E

ELs”
8L’
066"
861"
Lov"
§19°
9€G”
6v9°
oLt”

29§

£€20°

(22

209"

ve9”

6EB"

29T

Lo
61F

.N:/
zit
.v:/

‘6€

‘29—

194

s

DTI~J
"02T~_
R—
W=

'821

¥ 821
821

.,2..\.

9tl

ESE=.
SST—"

E9l~—

i} o

|

g

ey

Nt

e u| [

U

A hee Wl

et e i

T T T T T T T T T
90 80 70 60 50 40 30 20 10

120 110 100

T T i i i T T
150 140 130

180 170 160

190

ppm

210 200

21



COOMe

HO

891"

€86°
281"
eee”
£E6F°
860"
[4olny

2Ls®
(440

vio-
090"
180"
Let-s
TeT”
PET”
EPT
E€6T"
661"
RO
S81°
voc*
1ze:
6€C”
LTY”
8€l”

€Lt

Hl
AN

C~x

gy

11—

Iy

ppm

—9Z'¢

—J2I'€

80" T

)|

)
|

o [~
< 1
o~

6E6 " L9

19¢°

COOMe

HO,

02—
6€
6¢
6€
6€—)
‘oY
0%
“0b
15—
19—
ZTT—
‘2Tl
BEAN
.mNﬁW
‘et
;\5“
“pET
.mm”\.
"LET
23
29T~
poT—"
N
o

0

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 80 70 60 50 40 30 20 10

T

ppm

22



COOEt

HO

100°
810"
9€0°

BLY "
£8b-
98"

188"
868"
£16°
626"
Lbg"
ELe”

21"
900"
620"
€v0°
vee:s
1444
€92
Lyb:
Lob”
Leb-
LBS"
L09"
Lv9’
G99~
696"
G86°
EVL®

NO,

NN o

I el V4

mOmMmnomo

Lo 5ot ol ek ] ot oyl s il o o)

L
L

8

A

vf

COOEt

HO

Ge9: " yT—

LIE"6E
GLG6E
€8L°6E
26668 —
002°0¥
0ir-0v
L19°0%

:mAmm/
LLes—"

[£:3 08441
wwm&NNW
Sye el

¥t 6l —~
c10°0e1~
867" PET—
oz et~

5

618 LIT—

€59 eI —

ol

ppm

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 80 70 60 50 40 30 20 10 O

T T T T T

23



COOEt

HO

IT0°1T
mwo.ﬁw
970" 1

6ST'¢C—
€8 e—

8hb E~C

€L8°¢€
068°€
816°¢€
9€6°¢€

Log"
088"
868"
z86°
L66"
AL
120°
0€0”
6€£0°
602"
62¢’
Bve”
8ES”
86S°

NV

CH,

T
ppm

-~

10

1"

SE”

o

COOEt

HO

199°

TLe”

889°

LzL
9TL

961

86F% "
160
PSES
6y
8LE
v96°
¥0e
899
v09-

vee:
£98°
Loz

CH,

*09—

90T =

SN

szl

1°82T
.mNHHUY

8cl

LET—

LET
mﬂ\

(03 Ky
€T —
LT

oaidia

T

T

70 60 50 40 30 20 10 0 ppm

80

210 200 190 180 170 160 150 140 130 120 110 100 90

24



COOEt

HO

1L9°

01€

816"
gL
GE6 "

5T

09¢

100
veo

(334

ryo’
BSE"
L9e’
LYo’
920"

682"
LLs”

LLg*®
TS
S28°9

tl—=

"6k

Tov

“09—

TOT—

(248

521
mﬁ”

"

u WOTERE ) 1Y ot

T ﬂmw \

I

0

T T T T T T T T T T T T T T T T T T
80 70 60 S0 40 30 20 10

210 200 190 180 170 160 150 140 130 120 110 100 90

ppm

610°T
Rogv
750" T

6LV T
va.NmWY
L8y "¢
€8€°¢
th.m;//
Nww.m///
AR R
L88°¢
168°€
v06°'¢€
mom.m\\
616" €
LEG E

608°S
LIB"S
86979
6IL"9

S66°9
p10°L
Nmo.h/
160°L
760" L
CIT'L
STT°L
0TZ L
622" L
6T L
CES"L
€56°L

o)\

COOEt

HO

“OMe

M

|

ppm

25



COOEt

HO

ebL’

ove”

PGS

€9L°
16"

08T
88E

165"

0TE

80L’

vz

9L9*

S09°
120°

Lot
01g
LEDS

062"

298"
090"

1

6€
‘6€
6€

“0%
Tov
oy

SGg

85—
‘09—

E1IT—

LI~

S¢T—~—~—

16821
mwﬂv

1€t

LET—

85T —
29T ——
9T

OMe

T T T T T T

T

210 200 190 180 170 160 150 140 130 120 110 100 S0

ppm

70 60 S50 40 30 20 10

80

COOEt

HO

050" T
mmo.HWWY
$80° 1
€8b° e
0te'€
166°¢€

696 '€+
6L6° €

€10V

o

ftel

o
=

L
L

mwm.pk

902°8

LLB TT—

NO,

L

0 ppm

o
=3
oy

|

26



COOEt

HO

1%4

bl —

19€°6€
0LG"6E
8LL6E

986 "6 —;
561 00
€0V oy
219°0%

VB2 09~
056°09—"

8EE
SoL
Zhl
e
EE€9
8c8

18s-

18€

68"

892"

2vs”

LLe
aLe

CELET—
S8LP—
r0eL—

*821
.MNHW.
821

=y
9ET—

er"

Zst

RTA D ey
bt

NO,

Y TR

0

T T T 1 T 1 T T T 1 T T 1 T ) I T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 10

ppm

220" 0-—

0" T
mnogv
90" 1
196" 1—

141
ive”
266"
€96°
0L6"
6L6°
Le6"
S0~
¢E0”
Zvo”
0s0°
650"

L60"
0Tt
€T’
£ST°
oLT”
861"
91¢"
vee”
19¢”
i8¢’
£0e”’
86¥ "
816"
LyL:®

= |

G

===\

L ol S Sl S ol o o S R U IR S Rt N W Mo M R

€8L TIT—

COOEt

HO

Cl

L

ppm

27



COOEt

HO

8z vl —

E€EE"6E

GBS 0¥

Cl

e

Mdad

Pl

TR

L HJM .

210 200 190 180 170 160 150 140 130 120 110 100 90

70 60 50 40 30 20 10 0  ppm

80

28



