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REPRESENTATIVE SPECTRA
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9T€6'9 —
Sbb6'9 —

OTETL —
b1 L —

8hLEL
19862
user/

809%°L
0oL /
6TLY L~
boLb'L /7

EV8Y'L \
098%°L

:8.“
85092 >
o1/
959~
€129 —

WL —

6.85 6.80 6.75

6.90

780 775 770 765 760 755 750 745 740 735 (7.30) 725 720 7.5 710 7.05 7.00 695
1 (ppm

7.85

IH NMR compound 1 (aromatic zone expansion)

15000

[ 14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000
2000
1000

999€°0€

Zhw.om /
T089'6€
€618°6E
5856'6E
8/60°0%
89€T°0F

9569 —

9890°STT —
v/8E°9CT
Y11 LTT
9T LTt
986'LTT —

e0P'6CT
+805°6CT
ﬂmvm.mﬁ\
mZo.vmﬂ\
LPSY'8ET
TI0V°0vT
6vSL°0pT

SO0TO°LST —

S90LPLT —

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

13C NMR compound 1



(wdd) 1y

rio
rii
ri2

S
T
115 114

9890°GTT — -

T
116

-]

T
117

T
118

v

&l

N
- Xk inut

T T T
121 120 119

T
122

T
123

T
124

T
125

ax
ua
AE
E3

v
" ¥

Wi

PL8E'ITLT —
08b5°921
PPIT L2 - -
J45) ra

986'L2T — r

T
127

f1 (ppm)

L\

128

129

zzov6zT F
$805'67T - - =
15v9°621 7 L

132 131 130 126
13C NMR compound 1 (aromatic zone expansion)

T
133

|
T
134

ETTOPET —

T
135

T
136

f2 (ppm)

COSY compound 1

10

12

13

14

T
138

LYSY'8ET —

T
139

TI0b°0VT
6¥SL0pT N

|
H
T
141



13 12 11 10 9 7 5 4
f2 (ppm)
HSQC compound 1
MO O BN NGO M®ROS Ny T h Tnomwoman
CR2RNLNYRINRESARSI 32588898
SRE2RIBRLBBRASERTIRE N
Soaqaavehnnninhas3an NRRAITT OSSO
R NN N N N N PRI IR

| I

U

T T T T T T T T T
135 125 115 10.5 95 9.0 85 80 75
f1 (ppm)

1H NMR compound 2

T T T T T T T T T T T T T
70 65 60 55 50 45 4.0 35 30 25 20 15 1.0 05
m

T
0.0

~2600
2500
[-2400
2300
2200
2100
2000
1900
1800
1700
1600
1500
1400
1300
1200
1100
1000
900
800
700
600
500
400
300
200
100

=0

20

40

60

80

100

120

r140

r160

[ 180

f1 (ppm)



8669 —
STI0°L—

bSST' L~
S69T°L—

vL6v'L

00152\
mNNmNW
owEL
8665°L -
1952~
06952 /7
8185,

8265'L 7
59~
15992 —

ST26'L—
T5€6°L
8896°L~_
6186'L —

0£L08 ~
€060'8 —

7.5 7.0 7.05 7.00

730 725 7.20

810 805 800 795 7.90 7.85 7.80 775 770 7.65 7.60 7.55 7.50 7.45 7.40 7.35
f1 (ppm)

8.15

1H NMR compound 2 (aromatic zone expansion)

50000

45000

[~40000

35000

30000

25000

20000

15000
10000
5000

m:‘c.cm
Emﬁ.mm
9EPS'6E
T€89°6E
61¢8°6€
+196'6€
200T°0F
S6ET 0P
8LEOb

a8y —

e
£908°521
$98€°921
9158921
bzosen
6006821
TT60'62T
1189'621
S695TET
seoTEET
LbL9°EET

EV8TLST —

62TE VLT —

120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

130

190 180 170 160 150

200

13C NMR compound 2



131.5695

I~

N o
I ¥ o
=
Ko =
0o m
mmm
o323

oo S o
oog Tl 3
358 SEEE g
8538 5588 3
E=a] Reow 3
288 NESH 3
R]Y NERY 8
N RN

115.1227

134 133 132 131

123 122 121 120 119 118 117

130 129 128 127 126 125 124
f1 (ppm)

13C NMR compound 2 (aromatic zone expansion)

116

16

7
12 (ppm)

COSY compound 2

f1 (ppm)



|

rio

r20

30

r40

50

60

r70

80

90

100

110

r120

130

140

150

160

~170

10.0

95 90 85 80 75 70 65 60 55 50 45 40 35 3.0
f2 (ppm)

HSQC compound 2

2.5

20

40

60

80

100

120

140

160

180

8.0

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5
f2 (ppm)

HMBC compound 2

f1 (ppm)

f1 (ppm)



(wdd) 14

T © ® o o T © © o o ¥ @
T 2 2 R / & 8 &8 8 & & 8
4 2 =2 &8 9 9 8 5 78 9 9 5
1 | | 1 1 1 | | 1 1 1 |
e
8
=)
e (=}
e e
)
e o =
= ® )
= =

8.1 8.0 7.9 7.8 77 76 7.5 7.4 7.3 7.2 7.1 70 69 6.8 6.7
2 (ppm)

8.2

HMBC compound 2 (expansion)

6000

5500

5000

4500

4000

[ 3500

I~ 3000

2500

2000

1500

1000
500

€LV9T
2099'C
TELYT—
8106°C —
8r16°C
9LT6'C

LTS —

6£26'9
TZv6'9
0PTL
PPST'L
0esT'L
82ST'L
T0EV'L
8Thb'L
955k,
£505°¢
8815/
6evsL
9sS'L
6145
5585
S609°'L
w9l
15592
1850°¢
oLt

Y
~~ro

115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)

12.0

1H NMR compound 3



6476’9 —
Tev6'9 —

E0PTL~
PYSTL—

ommm.n
8¢STL >

TOEP' L~
8Ty L —
9SS¥'L

£50S°L~.
8815'L —
6505 L~
9SS L~
61L5'L—
SS85°L~

S6C9°L~
9L —

L8SL°L~
OTLLL—

790 785 7.8 775 7.70 765 7.60 755 7.50 745 fq.?o )7435 730 725 720 715 710 705 7.00 695 690 6.85 6.80
ppm;

7.95

)

IC Zzone expansion,

1H NMR compound 3 (aromat

9000
8500

8000

7500

7000

6500

6000

5500

5000

4500

4000

3500
3000
2500
2000
1500
1000
500

618467 —
€8LL°SE
VNQN.mm V

550969 —
8508'9L
NNSNNW
S6CT'LL

ST —
b6 PTT —

SRR
1946'8CT
S6TE'6C1 W
eSHO0ET
T6€8°ZET
oNom.mmﬂ \

8€60°SHT —

L0LTLST —

+299'8LT —

220 210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10

230

f1 (ppm)

13C NMR compound 3



g S 2 8% RaB5H888R ] ¢ ]

T T T P 2ERENVIRNIS) TOT T lew
8000
! | 7500
[~ 7000
6500
6000
5500
5000
4500
4000
o 3500
3000
[~ 2500
[~ 2000
! F1500
[~ 1000

, 500

! Lo

180 175 170 165 160 155 150 145 140 135 130 125 120 115 110
f1 (ppm)
13C NMR compound 3 (aromatic zone expansion)
| A *
% oyt
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05
f2 (ppm)

COSY compound 3

f1 (ppm)



6
f2 (ppm)

HSQC compound 3

95 90 85 80 75 70 65 60 55 50
f2 (ppm)

HMBC compound 3

4.5

ro
F20
40
60
rso
€
8
e
Fi0 2
F120
140
160
180
200
50
100
150
200
0.0

f1 (ppm)



12.0903
8.4150
8.4008
8.0318
8.0177
7.9998
7.9862
7.7899
7.6692
7.6552
7.6192
6.9817
25074
25045

%

6.9788
6.9675
5.3358
—3.3411
2.5102

|

g

2.4968
2.4838
2.4711
2.0900
2.0867

A J Jb

J

[~ 2600
2500
[~2400
2300
[~2200
2100
[~ 2000
1900
1800
1700
1600
1500
I~ 1400
1300
r 1200
1100
1~ 1000
900
800
700
600
500
400
300
200
100

ro

T T
13.5 12,5

1H NMR compound 4

7.9998
7.9862

N

7.6692
4 7.6552
7.6192
7.6073

—~8.4150
™-8.4008

© N
=N
0=
e
0 @
SA

78015
= 7.7899
\-7.7760
Z76322

T T T T T T T T T T T T T T T
115 10.5 95 90 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 1
f1 (ppm)

7.1562
7.1540
7.1423

N
\
r7
\

6.9817

N

6.9675

L

AT T T T T T T T T T T T T T

85 8.4 8.3 8.2 8.1 8.0 7.9 7.8 7.7
f1 (ppm)

IH NMR compound 4 (aromatic zone expansion)

T T T
5 10 05 00

2600
2500
2400
2300
2200
2100
2000
1900
1800
1700
1600
1500
[ 1400
1300
1200
1100
1000
900
800
700
600
500
400
300
200
100
ro




50000
45000
40000
35000
30000
25000
20000
15000
10000
5000

I~ 30000
[ 25000
[~ 20000
[ 15000
[ 10000
5000

<
i
N [=3 [=3 [=3 (=3
[o g g g S
= hi b ¢
LS
11€6'62 FR THITSTT —
1£26'SE /
ww¢m.mm B dls
?ww.mm $096'61T —
9296'6€ _ -1l e
SZ0T'0p
Sove oy +800°£CT
9080y F & 0619°/2T M
LT0P'82T ~C
6996'8CT
3 Bm.mﬁw
OTTE0ET
Y8bTTL Le 6TLL'EET —
<
=3 el 9SSH'LET —
Lg S
S
8
°
F&
g
g 8
o
S8 x
= S S88E°LbT —
w N
L2 S
THIT'STT — E—— 3
. °
88602 - F
LT0b'82T )
6996'82T V === 2 Mmmmww/
pidey- - = ] =
LeeL6et - 08€7'85T
OTTE0ET 7 E— coczeet /.
6TLL'EET i - | e
955b'LET =
S88E°LT — —ilg
2606°9ST -
TEVTLST [
08£Z'8ST 118 -
5957'8ST
A o
rS n %
. ) £ .
66TCHLT — ¢ — 661'HLT —
in © L m © N
© ~ %

175 170 165 160 155 150 145 140 135 130 125 120 115
1 (ppm)
13C NMR compound 4 (aromatic zone expansion)

180




o =N I o
N O ~ o O
¥ N < N =
© © < RG]
NN ~N NN
N/ I N/

7.2087
—7.1960
7.1832

O N
NS
o O ©
Saa
~N O o
N

;
7.75 7.70 7.65 7.60 7.55 7.50 7.45 7.40 7.35 7.30 7.25 7.20 7.15 7.10 7.05 7.00 6.95 6.90 6.85
f1 (ppm)
4 3 [+ AQNOOWOUMN 0NN
NOTOWOMON WO
3a_ N ~ MO VOO NOOD
5 N\ ~ NOONnT YT O
>—NH < NaANNANANAAN
6 s 2 ; 4 6 5 | e N ——"
a
7 1
]
1L '}
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0
1 (ppm)
1H NMR compound 5 (aromatic zone expansion)
e} @ N OO wn AN - = Q
n < n o~ < [Cela)] O OV Y
0 Q) 2N+ 1 o ©o-%
- ~ O < < o nwn INE=Ne}
~N n Mmoo mMm ™M NN NN~
5 a 98 8 9% S9D
[ [ NN [ NN
! |
! 1
. " il Ll
178 174 170 166 162 158 154 150 146 142 138 134 130 126 122 118 114
4 1 (ppm)
5 3a a g
S N
n (<))
6 ™ —
7a | |
7
‘ '1 Il . — |
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

f1 (ppm)

13C NMR compound 5 (aromatic zone expansion)



