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General Information. *H NMR and **C NMR spectra were recorded on JEOL JIM TC-270/54/SS
(JASTEC, 300 MHz, 600 MHz) spectrometers. *H NMR spectra are reported as follows:
chemical shift in ppm (d) relative to the chemical shift of CHCl; at 7.26 ppm, DMSO-d° at 2.49
ppm integration, multiplicities (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet and
br = broadened), and coupling constants (Hz). *C NMR spetrareported in ppm (d) relative to the
central line of triplet for CDCls at 77 ppm or cental line for DMSO-d® at 39.5 ppm. IR spectra
were recorde on a SHIMADZU FTIR-8200A spectrometer; absorptions are reported in cm™.,
High-resolution mass spetra were obtained on a BRUKER APEXIIIl spectrometer. Column
chromatography was carried out employing Slica gel 60 N (spherical, neutral, 40~100 nm,
KANTO Chemica Co.). Analytica thin-layer chromatography (TLC) was performed on 0.2 mm
precoated plate Kieselgel 60 Fus, (Merck).

Materials. Anhydrous acetonitrile (WAKO), Tetrahydrofuran (KANTO), KF, CsF (WAKO),
18-crown-6 (TCI), ethyl diazoacetate 2a, tert butyl diazoacetate 2b, trimethylsilyl diazomethane
(2.0M solution in hexanes) 2c, 2-trimethylsilylphenyl triflate 1a (Aldrich), were purchased and
used as received. Aryne precursors 1b, 1c, 1d, 1f,' 1e? phenyl diazomethane 2d® and
a-(4-trifluoromethylbenzoyl) diazomethane 2e,* were prepared according to the literature

procedure.

Typical procedurefor the synthesis of 1H-indazole 3

Ethyl diazoacetate 2a (62 ml, 0,6 mmol) was added to a THF (2 ml) solution of 1a (125 mi, 0.5
mmol) and KF (87 mg, 1.5 mmol) and 18-crown-6 (462 mg, 1,75 mmol) under an Ar
amosphere in a pressured vial. After stirring at room temperature for 24 h, the reaction mixture
was filtered through a short Florisil pad using ethyl acetate as an eluent. After concentration, the
residue was purified with silica gel chromatography using hexane/EtOAc as an eluent,

affording the product 3ain 80% yield as adlight yellow solid (76.5 mg).



Typical procedurefor the synthesis of 1-aryl-1H-indazole 4

Ethyl diazoacetate 2a (26 ml, 0,25 mmol) was added to a CH;CN (2.0 ml) solution of 1a (125 ml,
0.5 mmol) and CsF (228 mg, 1.5 mmol) under an Ar atmosphere in a pressured vial. After
stirring at room temperature for 24 h, the reaction mixture was filtered through a short Florisil

pad using ethyl acetate as an eluent. After concentration, the residue was purified with silica gel

chromatography using hexane/EtOAc as an eluent, affording the product 4a in 79% yield as a
white solid (52.6 mg).
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3-Ethoxycarbonyl-1H-indazole (3a): slight yellow solid; *H NMR (300MHz, DMSO-d°)
d 13.91 (1H, bs), 8.06 (1H, d, J = 7.8 Hz), 7.65 (1H, d, J = 8.4 Hz), 7.44 (1H, m), 7.30 (1H, m),
438 (2H, q, J= 7.2 Hz), 1.36 (1H, t, J = 7.2 Hz); *C NMR (75 MHz, DMSO-d°) d 14.27, 60.28,
111.09, 121.04, 122.16, 122.83, 126.64, 135.20, 140.93, 162.33; IR(neat) 3290, 3082, 1713,
1618, 1479, 1230 cm'™®; HRMS (ESI) Calcd for CygH10N20, (M+Na) 213.0634. Found 213.0636.

COztBU

3b

3-tert-Butoxycar bonyl-1H-indazole (3b): white solid; *"H NMR (300MHz, CDCls) d 13.40 (1H,
s), 8.15 (1H, d, J= 8.1 Hz), 7.90 (1H, d, J = 8.4 Hz), 7.47-7.42 (1H, m), 7.30 (1H, m), 1.72 (9H,

s); ®C NMR (75 MHz, CDCl3) d 28.42, 81.98, 111.91, 121.63, 122.04, 122.81, 126.83, 137.39,

141.63, 162.54; IR(neat) 3258, 1710, 1621, 1235 cm™; HRMS (ESI) Calcd for CiHuN,0,
(M+Na) 241.0947. Found 241.0946.
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1H-Indazole (3c): white solid; *H NMR (300MHz, CDCl3) d 8.10 (1H, s), 7.77 (1H, d, J= 8.4
Hz), 7.51 (1H, d, J = 8.4 Hz), 7.40 (1H, m), 7.18 (1H, m); *C NMR (75 MHz, CDCl;) d 109.71,
120.86, 120.96, 123.13, 126.80, 134.77, 140.01; IR(neat) 3148, 1619, cm; HRMS (EI) Calcd
for C/HeN, (M+Na) 118.0530. Found 118.0529.
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3-Phenyl-1H-indazole (3d): dight yellow; *H NMR (300MHz, CDCl;) d12.10 (1H, bs),
8.10-8.03 (3H, m), 7.60-7.46 (3H, m), 7.35-7.10 (3H, m); *C NMR (75 MHz, CDCl) d 110.43,
120.82, 120.94, 121.24, 126.70, 127.81, 128.17, 128.98, 133.51, 141.63, 145.51; IR(neat) 3151,
2929, 1621, 1479 cm™’; HRMS (ESI) Calcd for CisH1oN, (M+Na) 217.0736. Found 217.0735.
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3-Ethoxycar bonyl-7-methoxy-1H-indazole (3¢): dight yellow solid; *H NMR (300MHz,
CDCl3) d 10.90 (1H, bs), 7.77 (1H, d, J= 7.5 Hz), 7.23 (1H, dd, J = 7.5, 7.5 Hz), 6.77 (1H, d, J =
7.5 Hz), 451 (2H, q, J = 7.2 HZ), 3.98 (3H, 9), 1.47 (3H, t, J = 7.2 Hz); °C NMR (75 MHz,
CDCl3) d14.35, 55.51, 61.05, 105.45, 113.75, 124.08, 124.23, 133.23, 127.09, 145.24, 162.73;
IR(neat) 3162, 2927, 1700, 1586, 1265, 1242 cm'; HRMS (ESI) Calcd for CiHyN203 (M+Na)
243.0740. Found 243.0738.
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3-Ethoxycar bonyl-5-methyl-1H-indazole (3f): white solid; *H NMR (300MHz, CDCly)



d 12.70 (1H, bs), 7.97 (1H, s), 7.68 (1H, d, J = 8.7 Hz), 7.29-7.26 (1H, m), 4.55 (4.54) (2H, g, J =
72 Hz), 250 (3H, 9, 146 (3H, t, J = 7.2 Hz); “C NMR (150 MHz, CDCl,)
d 14.40 (14.37), 21.93 (21.56), 61.02, 111.24, 120.53, 122.80, 129.37, 132.87, 135.59, 140.25, 1
63.26;

3-Ethoxycar bonyl-6-methyl-1H-indazole (3f’): white solid; '"H NMR (300MHz, CDCl,)
d 12.70 (1H, bs), 8.06 (1H, d, J = 8.4 Hz), 7.52 (1H, s), 7.14 (1H, d, J = 8.4 Hz), 4.54 (4.55) (2H,
q J = 7.2 Hz), 250 (3H, s), 1.46 (3H, t, J = 7.2 Hz); °C NMR (150 MHz, CDCl,)
d 14.37 (14.40), 21.56 (21.93), 61.02, 110.74, 120.53, 121.16, 125.51, 136.18, 137.54, 142.09, 1
63.26;

IR(neat) 3278, 2922, 1708, 1626, 1417, 1280, 1231, 1133 cm™; HRMS (ESI) Calcd for
CuH12N;0; (M+Na) 227.0791. Found 227.0792.
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3-Ethyl 1H-Benzo[e]indazole-3-carboxylate (3g): white solid; *H NMR (300MHz, CDCl,)
d 8.34-8.31 (1H, m), 7.93-7.79 (1H, m), 7.78 (1H, d, J = 9.0 Hz), 7.62-7.53 (2H, m), 7.50 (1H, d,
J=90Hz),4.24 (2H, q, J = 7.2 Hz), 1.27 (3H, t, J = 7.2 Hz); *C NMR (150 MHz, CDCl,)
d 14.24, 61.07, 119.11, 119.33, 120.52, 121.70, 125.14, 126.85, 127.17, 128.71, 132.44, 135.55,
139.61, 162.16; IR(neat) 3239, 2980, 1715, 1431, 1265 cm™; HRMS (ESI) Calcd for Ci4H1.N»0,

(M+Na) 263.0791. Found 263.0791.
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3-Ethyl 1H-Benzo[g]indazole-3-carboxylate (3g'): white solid; *"H NMR (300MHz, CDCl,)



d 951 (1H, d, J=8.4Hz), 7.90 (1H, d, J = 7.8 Hz), 7.78 (1H, d, J = 9.0 Hz), 7.72-7.53 (3H, m),
458 (2H, g, J= 7.2 Hz), 1.48 (3H, t, J = 7.2 HZ); *C NMR (150 MHz, CDCl3) d 14.36, 61.68,
111.60, 118.11, 125.88, 126.78, 126.95, 127.62, 128.78, 130.39, 131.04, 136.32, 141.66, 162.63;
IR(neat) 3149, 2929, 1721, 1541, 1433 cm™; HRMS (ESI) Calcd for CuH1N0, (M+Na)
263.0791. Found 263.0790.

3h

Ethyl 1,5,6,7-tetrahydro-cyclopent[f]indazole-3-carboxylate (3h): white solid; 'H NMR
(300MHz, CDCls) d 12.10 (1H, bs), 7.95 (1H, ), 7.52 (1H, ), 453 (2H, q, J = 7.2 H2),
3.03-2.97 (4H, m), 2.19-2.10 (2H, m), 1.45 (3H, t, J = 7.2 Hz) ; ®*C NMR (75 MHz, CDCls)
d14.41, 26.56, 32.22, 32.76, 60.91, 106.01, 115.67, 122.04, 135.47, 140.82, 141.51, 145.36,
163.36; IR(neat) 3272, 2942, 1710, 1479 cm™; HRMS (ESI) Calcd for CiH1N,O, (M+Na)
253.0947. Found 253.0947.

3-Ethoxycarbonyl-1H-dibenzo[e,glindazole (3i): dlight blue solid; 'H NMR (300MHz,
DMSO-d°) d 14.74 (1H, bs), 9.34 (1H, d, J = 6.9 Hz), 8.86-8.78 (2H, m), 8.56-8.53 (1H, m),
7.75-7.60 (4H, m), 447 (2H, q, J = 7.2 Hz), 1.41 (3H, t, J = 7.2 Hz); C NMR (75 MHz,
DMSO-d®) d14.27, 60.89, 115.48, 120.39, 122.31, 123.90, 124.15, 126.01, 126.09, 126.36,
127.53, 127.74, 128.02, 128.08, 129.67, 137.79, 138.15, 163.84; IR(neat) 3165, 2969, 1715,
1447 cm'; HRMS (ESI) Caled for CigHiaN,0, (M+Na) 313.0947. Found 313.0945.

CO,Et



3-Ethoxycar bonyl-1-phenyl-1H-indazole (4a): white solid; '"H NMR (300MHz, CDCl,)
d 831 (1H, d, J=8.1Hz), 7.73 (3H, dd, J = 7.8, 7.8 Hz), 760-7.30 (5H, m), 4.56 (2H, q, J = 6.9
Hz), 4.50 (3H, t, J= 6.9 HZ); *C NMR (75 MHz, CDCl5) d 14.46, 61.17, 110.84, 122.46, 123.63,
123.90, 124.41, 127.56, 127.96, 129.48, 137.01, 139.22, 140.21, 162.67; IR(neat) 2925, 1723,
1593, 1473, 1414, 1196, 1129 cm™; HRMS (ESI) Calcd for CiH1N,O, (M+Na) 289.0947.
Found 289.0945.

1,3-Diphenyl-1H-indazole (4b): white solid; *H NMR (300MHz, CDCl3) d 8.11-8.03 (3H, m),
7.82-7.78 (3H, m), 7.58-7.26 (8H, m); *C NMR (75 MHz, CDCl;) d 110.64, 121.55, 121.89,
122.96, 123.08, 126.64, 127.07, 127.73, 128.24, 128.80, 129.43, 133.17, 140.06, 140.27, 146.05;
IR(neat) 2925, 1592, 1498, 1417, 1390, 1225, 1108 cm™; HRMS (ESI) Calcd for CigH1N,
(M+Na) 293.1049. Found 293.1046.

1-Phenyl-3-(4 -trifluromethyl)benzoyl-1H-indazole (4c): dlight yellow solid; *H NMR
(300MHz, CDCl3) d 8.60-8.50 (3H, m), 7.83-7.75 (5H, m), 7.60 (2H, dd, J = 7.8, 7.8 Hz),
7.57-7.47 (3H, m); *C NMR (75 MHz, CDCl3) d 110.77, 123.33, 123.54, 123.80 (g, *J (C, F) =
270 Hz), 124.55, 125.10 (q, °J (C, F) = 3.7 Hz), 125.31, 128.02, 128.07, 129.67, 130.87, 133.62
(g, 2 (C, F) = 32 Hz), 139.28, 139.94, 140.62, 142.97, 187.40; IR(neat) 2925, 1646, 1595, 1495,
1465, 1315, 1201, 1108, 1061, 889, 758 cm™; HRMS (ESI) Calcd for CxH1sFsN,O (M+Na)
389.0872. Found 389.0872.
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3-Ethoxycar bonyl-1-(3' -methoxyphenyl)-7-methoxy-1H-indazole (4d): dight yellow solid;
'H NMR (300MHz, CDCl5) d 7.88 (1H, d, J = 7.5 Hz), 7.33-7.24 (2H, m), 7.20-7.10 (2H, m),
7.00-6.92 (1H, m), 6.82 (1H, d, J= 7.5 Hz), 452 (2H, g, J = 7.2 HZ), 3.83 (3H, 5), 3.78 (3H, 9),
1.47 (3H, t, J= 7.2 HZ); ®*C NMR (75 MHz, CDCl3) d 14.43, 55.44, 55.48, 61.12, 106.89, 112.00,
114.09, 114.34, 118.96, 124.34, 126.43, 128.61, 131.80, 136.85, 141.66, 146.19, 159.23, 162.71;
IR(neat) 2933, 1725, 1592, 1579, 1477, 1453, 1278, 1250, 1218, 1048, 1028 cm™; HRMS (ESI)
Calcd for CigH1gN204 (M+Na) 349.1159. Found 349.1157.

References

(1) @) D. Pefia, D. Pérez, E. Guitian, L. Castedo, J. Am. Chem. Soc. 1999, 121, 5827-5828; b) D.
Pefia, D. Pérez, E. Guitian, L. Castedo, J. Org. Chem. 2000, 65, 6944-6950.

(2) H. Yoshida, S. Sugiura, A. Kunai, Org. Lett. 2002, 4, 2767-2769.

(3) S. Zrig, B. Andrioletti, E. Rose, J. Colin, Tetrahedron Lett. 2005, 46, 1103-1105.

(4) G Su, H. Mu, D. Za, L. Zeng, C. Catividla, R. P. Hammer, K. Yu, Synth. Commun. 2003, 33,
2873-2884.



ad —,
[T
9282
EFL
vl
£arl
0%l
599°L
RENY
608

BIB'ET —

10.0

12.5

¥EO'LIT -
TR TET
La1'2E1
EEB'EET —

Pzl —

G0gOET
9e6' 0V ——

EESERT

OO,E
M

N

H

.




0,8

3b

9o |

0 =

i 5

bk

PPM

0.0

2.5

S
&
|
|
|
Sl
5
|
L
]
g
AR
B
ol

VEVRE

BI6°TIT -

08181
#0EE]
FI8'EaT
FRE'BEL

LERLET
GESTFT

FFLE0I




[ goal

GIFLL

| =,
=T .

10



Fn

T

e

B 1 1 -

s ([ & W.Lr..uq..]ld

|
m
|

R

ELG"BL
000°LL
GIFLL

FEPOIL
Feg a1
OFE"0ET
L TEL
Z0L9EL
aIeLar
PLTBZT
88681

LISERL -

TE9°TPT

10.0

12.6
P

B167G¥T -

11



5, ERSERRE

oo

FPM

0.0

BEE#T

5501
SELETT

0B0FE1
SEETET

HEE'EET
BBOCLET -

BFE9PT ——-

wLzal

\
“ 2z

12



o1t
ﬂcm,
Lo

i ]
n"§:'\|‘
H
D6
4 nCH’c

3 A0e Aaalak

e

-\“I
I
: i |
l A i___,_ N ) _J L_L
: ?"}_““"“'7_5 -\ '_':"';" Eil.ﬁ S!l] 5!5 SI.EI 4:5 &0 3‘.5 3‘.0 Z:ﬁ 2:& 1‘.5 _p;:m
noe Ir_
1%
!’;‘cws
gfr :
aosxe i
Se nJaanakzk
¥ L
l d II . L )l ¢
E.:U 'F.IS 7.0 6:5 S:l.'l 5:5 SI.D 4.‘5 “\:rﬁ; 3.‘5 3:I:I 2;5 2:0 1‘.5 |:||:|mI

13



J-69 . HMEC 3 n
. 2 : 'BCHEI
\'NZ
& i ) H'!’
K
3e
A e ppm
- @ ] @ G« e -105
. t i - 110
- S -
i -.- = T _115
: | |
{ 120
™ - = ] )] ) L 428
| : '.13.0
3 — 5 @ ,
@ ; 135
o o i
140
e —— o '@ L 145
L 150
- 156
- 160
g T T H T T T T T 3 T T T

B0 78 7E 77 FE FE T4 73 72 74 0 B8 68 57 68 ppm

14



B0 - e S =

00'a—

0w -

WS, T,

15

=
=

e ——

BLOTL =
BETIY ——

e ——

ppr

4.0

L

14.5

6.0

OOgE1

COE

ppm

20 30

<10

T80 150 140 T20 120 110 100 S0 ag o B0 50 40 a0 20 10

170

15



1

K

J'Ir Jlr

I

DI‘;:‘:;: HCH, ’ :;iﬁ:ﬁ"ac“:

{E H I : ,“Etft
]
W W
H H
o AN

|
’55

ovstn 3tico stomn }h m(—jikﬁ

16



J-533, HMBC

B 2 ! gh ‘Eﬂ’g

Dlmlﬁm@ rl

-125

430

- 135

Sl

B3 B2 81 80 78 78 77 7E V& V4 VI T2 71 TO B9

17

ppm



J-53._008Y

\

w-f

31

i
i
i
H
i
:

. PPM
I

. 5—3.9

7.0

74

b1

L7.4

ET1.5

T T T T T T T T T T T
85 84 83 82 B1 80 TH TE TT TE TS5 T4

18

T T T T T
73 T2 TA TR 69

ppm



H H
3f 3
pEm
[ [
[

L 108

110

8
c

L {15

120

928

135

' 140

| 148

£
2

EEhi =SS |

ns 4.5 2.4 2.2 2.0 7.8 7.E 7.4 T.2 7.0 5.8 6.6 ppm

19



[+ M Y]
v
H
EN]
| [
| [=!
i =
!3. -3
or
| i
12.5
J-54-1
ChyEl "
o |
H 1
3y

40 30 2 10 i ppm

200 T80 180 170 160 180 140 130 120 1180 100 S0 an o G 50



CO8Y

ppm
ppm

T4

7.5

TB

.7

T8

7o

E1 B0

82

8.3

8.4

BE

21



E -3 = = ™ b 4 s o =1 ) b -3 o (=] ﬁ “.
(=N ~ — ™ 4 o~ ™ bl 9 ] 1 3 L] =+
=% - - - - - = = = = - - - - L = L
; B KPR VI, SO (L VI -1 i _.. . i L 1 1 i
b | | |
. [ g
iy 3 x:
o ey
=

HHBC

ppm

22



HMQC

ppm

L 11z

114

— 118

T 1148

120

L 122

L 124

126

L 428

- 130

Q)

JeEi
4.6

T

8.4 a3 8.2 8.1 80 Ta 7.8 .7 7.8 7.5 7.4 ppm

8.5

23



1.5 pnm

20

35 30 28

a0

4.5

50

T
5.5

5.0

6.5

7O

T

2.0

R

15

o

N ————
25

a0

&4

L2

T
&5

a0

LA

24



nas

[E
' o J (8
i |
- { s
m
m
Le
“2
|
Lo
o
o
=
=t
~ ﬁ| ol ”
=
=
)
g5
mﬁ\m Far L2
Py
# Lw
: Hbm [ €
”_
ke

non

25



o

127

=X

El

.16

-
12.5
,I 5
Hi
H
M
N
4E1

s

,r’ J feuthis

126 ppm

- — I 1 T ]
10.0 7.5 5.0

03

SEE—— P |

5.5 0.0
=% 4 3

140 130 120 110 100 90 6O

150

26

]

s0 50 4o W W 0 ppm



/ 5.21%
- o
fal H H‘N
4ga% Hj[ujn
fs\ | e
"’ aqlg-c)eun ek
| L.
T P S
:lr B2t
i i m i
_uﬁ ¥ I Ta B "
19 12 i
] 1 m‘\'_&w
‘T
K
1|
1l
L R 1 L
TR r':-.;-,
_,-I._._ = 3 ’ /!UM = i = 2 R T e
e o oas 76 &8 &8 55 88 @ 1% 3 28 an 4% pom



28




10.0
pEm

|

i

1
PP Spp s e, |_I| :

J-59-2
COEY

4

bk

85

8.0

8.6

10.0

29



HBC

=118

pom
SRS SN Y

L

i
- |
|
H | i |
- b e e e s Sl o SRR & —|
i i i :
i | i i
| e _ o ga —— e et ¥ d
_ . _ _ : ” i
! | & 1 i 1]
| | i i | 1 i
"||| e e L - e o e e e s - _ _.
_ ] “ | . | _
m : _ _ |
i - . B TP
_ _ |
H I
N S S W, = s i !
_ . | Y i 7
RN S SR | R L. ; |
i ; i ; SRS TETTT :
L i | —x = B |
S, O ..-|_|I.i...|.r ......... 5 RSO SRR SR L
i i [ f _
I i | t
| i e L |_ S . |
|
S, _ _
T T e T A AR i P — |
| o el

Zy

8.2

74 72 ppm

7.5

&.0

90 48 B8 B4

9.2

9.4

30



HMGC

4 q ,.,T|‘-3

108

L 108

119

fd

| ¥ |
i 112

1 —114

L 116

w. Fis

- 120

{122

— - 124

) | §1zs
— | @ 16 |

-128

130

7
U
G
ety

— 432

100 988 498 94 %2 90 88 B_.E 84 @2 80 FH T8 T4 T2 anm

31



O0,E1

ko

P

25

5.0

7.5

10.0

E16°09 —=

ELEDL

[ e

B1FLL

TEO'80T -
BLOEIT —
el —

VIFHET —
SEEOPL

914 11 =

9E"8FI

1087891 ———

32



B |

e -

e
i

Zr

PE0 |

PEFEIT -
o6E0R1 -

SIEEE1
Z06°EET
LETFET
FLO9ET
LE0'9E1
98981
gEg LEl
BFLLET
0Z0°8el
980921
EL9'AET
S6L°LET
951°8el

OFEEST -

s

100

150

200

33



891

L1718 = -

TR
s P .
61 LL -

T
'

110281 ——
2EE6E1 —
LIEOFT —

919201 ——

L0E1
i}
I'-“'n

-




0k

10

Lvaront

944" T8 -

Fepavl

35



= £ g

b

E4

3

=

=

3

x

3

I

-
iy
L. N
£E0°9ET — F 33
-
EBDTSTT g
ZET'SZT o
) F

18T°521 — o ]
™
=

EHG " ZET
ODTIPEET —
GEB"EET
FLE"PET —

134

e

36



OIEl

e

] i

Me

NER

10

SEr'se

gHr s
921719

2159k
000°LL
GBIV LL

PHLGEE

BEE6CT -

FATAG

COqEl
]

SRR

ble

37



noe

'\nv-n\l!n-d—r-

| SEEP

—_— il e

[ A [ At i o s . - - — v e
B0 T8 7.0 8.5 8.0 55 5.0 45 4.0 35 EXi] 25 20 15 ppm
nos

|
-
23 ;
=
non

J__JA lL_ LL ._J (S S
o s e e e e : SR, T . SV ! ; ;
8.0 75 7.0 6.5 8.0 55 5.0 45 4.0 15 30 25 20 16  ppm

38



et mma

3.5 30 25 2.0

i SR E

1.5 M



J-E& ”

HHOC
H % | ¥ 1 {
g o 1 DOyE1
T
W 2 Y y
[ : ey H'ﬂl ]
L]
g
Ome J
i 8 . ppm
ad T -
.i
= |
- 108
i
& & | !
i
110
i = [
= i ]
i 1
s i
= : & @5} ~ 115
|
i o
e, ; 1= ;
; — - 120
R = 0 -
) o
- 2
2 | © -
| 130
4 — 1
t
[

82 81 8o 79 78 F¥ Y& VE T4 T3 V2 TA TO BY BE AT ppm



ppm

13

2t

tys
.8

Lry

78
~ T8

LE0

00

Lgs

Lpa

ppm

8.6

g7

7.0 68 88

TEOTA

7.3

T
7.4

TE T8

i

8

r.a

8.0

8.2

41






