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General Information

All of the reagents and solvents were used directly as obtained commercially unless otherwise
noted.Petroleum ether (PE) used refers to the 60-90 °C boiling point fraction of petroleum.
Column chromatography was performed with 300-400 mesh silica gel using flash column
techniques. '"H and '3C NMR spectra were determined in CDCl; on a Varian-Inova 400MHz
spectrometer and chemical shifts were measured relative to the signals for residual chloroform
(7.26 ppm) in the deuterated solvent, unless otherwise stated. Chemical shifts in 3C NMR spectra
are reported relative to the central line of the DMSO (6 = 77.00 ppm).

Synthesis of 2-phenylbenzo|[d]oxazole. General procedure.

Benzamide (0.5 mmol), Fe,O3 (0.1 mmol), and K,COj; (0.5 mmol) were weighed into an oven-
dried Schlenk tube which was sealed with a plug and an nitrogen atmosphere was established.
Then, DMEDA (0.1 mmol), 1,2-dibromobenzene (0.45 mmol) and PhMe (2 mL) was added via
syringe. The Schlenk tube was heated to 110 °C and stirring for 48 h. When the reaction complete,
the heterogeneous mixture was cooled to room temperature and diluted with water and
ethoxyethane. The organic solution was washed with brine, dried (Na,SOy), and purified by
column chromatography on silica gel (eluting with 20:1 petroleum ether:ethyl acetate) to give
desired 2-phenylbenzo[d]oxazole.

ovaY,

2-phenylbenzo|[d]oxazole(3a): white solid; yield: 84.8 mg (87%); mp=102-104°C; 'H

NMR (400 MHz, CDCl;): 6=8.26-8.24 (m, 2H), 7.78-7.76 (m, 1H), 7.58-7.55 (m, 1H),
7.52-7.49 (m, 3H), 7.36-7.33 (m, 2H); '*C NMR (100 MHz, CDCl;): 6 =163.0, 150.7,
142.1,131.5, 128.9, 127.6, 127.1, 125.1, 124.5, 120.0, 110.5; HRMS(EI) calcd for
Ci3HoNO (M™): 195.0684; found: 195.0686.

Cl e
O
N
6-chloro-2-phenylbenzo|d]oxazole(3b)
white solid; mp=107-108°C; 'H NMR (400 MHz, CDCl3): 6=8.23-8.21 (m, 2H), 7.67 (d, J=8.48
Hz, 1H), 7.59-7.50 (m, 4H), 7.34-7.32 (m, 1H); 3C NMR (100 MHz, CDCl;): 6=163.7, 150.9,

140.9, 131.8, 130.7, 129.0, 127.6, 126.7, 125.3, 120.5, 111.2; HRMS(EI) calcd for C;3Hg3*CINO
(M"): 229.0294; found: 229.0294.

L0

6-methyl-2-phenylbenzo|d]oxazole(3c)
white solid; yield: 83.6 mg (80%); mp=94-94.5°C; 'H NMR (400 MHz, CDCl;): § =8.24-8.22 (m,
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2H), 7.64 (d, J=8.08 Hz, 1H), 7.51 (s, 3H), 7.37 (s, 1H), 7.16 (d, J=7.96 Hz, 1H), 2.50 (s, 3H); '3C
NMR (100 MHz, CDCls): 6=162.5, 151.0, 139.9, 135.5, 131.2, 128.8, 127.4, 127.3, 125.8, 119.3,
110.7, 21.8; HRMS(EI) calcd for C4H;{NO (M™"): 209.0841; found: 209.0838.

CL—O

2-(4-fluorophenyl)benzo|d]oxazole(3d)
white solid; yield: 61.8 mg (58%). mp=92-95°C; 'H NMR (400 MHz, CDCI;): 6= 8.27-8.23 (mm,
2H), 7.77-7.75 (m, 1H), 7.58-7.56 (m, 1H), 7.36-7.34 (m, 2H), 7.21 (t, J=8.64 Hz, 2H); *C NMR
(100 MHz, CDCl): $=164.8 (d, Jc.r=251 Hz), 162.1, 150.8, 142.0, 129.8 (d, 3J-r=8.82 Hz),
159.1, 124.6, 123.5, 120.0, 116.2 (d, 2Jc5= 22.06 Hz), 110.6; HRMS(EI) calcd for C;3HgFNO
(M*): 213.0590; found: 213.0585.

2-(4-fluorophenyl)-6-methylbenzo[d]oxazole(3e)
white solid; yield: 104 mg (92%). mp=113-116C; 'H NMR (400 MHz, CDCl;): § =8.21 (s, 2H),
7.61 (d, J=7.96Hz, 1H ), 7.35 (s, 1H), 7.17 (q, J=8.28 Hz, 3H), 2.49 (s, 3H); 3*C NMR (100 MHz,
CDCl3): 6=164.6 (d, Jc;=250.9 Hz), 161.6, 151.0, 139.8, 135.6, 129.6 (d, 3Jc5=8.75 Hz), 125.8,
123.7,119.3, 116.1 (d, 2Jc¢=22.02 Hz), 110.7, 21.8; HRMS(EI) calcd for C4H;;NO (M*):
227.0746; found: 227.0740.

CL-O

6-chloro-2-(4-fluorophenyl)benzo[d]oxazole(3f)
white solid; yield: 105 mg (85%). mp=132-133"C; 'H NMR (400 MHz, CDCls): & =8.22 (t, J=5.56
Hz, 2H), 7.65 (d, J=8.4 Hz, 1H), 7.56 (s, 1H), 7.33 (d, J=8.16 Hz, 1H), 7.21 (t, J=8.36 Hz, 2H);
3C NMR (100 MHz, CDCl3): 6=165.0 (d, Jc;=251.84 Hz ), 162.8, 150.9, 140.8, 130.7, 129.9 (d,
3JcF=8.92 Hz), 125.4, 123.0, 120.4, 116.3 (d, 2Jc.F=22.08 Hz), 111.2; HRMS(EI) calcd for
C14H1NO (M*): 247.0200; found: 247.0202.

O
L~
N
2-p-tolylbenzo[d]oxazole(3g)
white solid; yield: 73.2 mg (70%). mp=116-117°C; '"H NMR (400 MHz, CDCls): 6 =8.13 (d, J=8.2
Hz, 2H), 7.76-7.74 (m, 1H), 7.56-7.54 (m, 1H), 7.35-7.30 (m, 4H), 2.42 (s, 3H); '3C NMR (100

MHz, CDCls): 6=163.2, 150.6, 142.1, 142.0, 129.6, 127.5, 124.8, 124.4, 124.3, 119.8, 110.4, 21.6;
HRMS(E]) calcd for C;4H;{NO (M*):209.0841; found: 209.0840.

S3



Cl o)
L~
N
6-chloro-2-p-tolylbenzo|d]oxazole(3h)
white solid; yield: 78.9 mg (65%). mp=126-128C; '"H NMR (400 MHz, CDCl3): 6 =8.09 (d,
J=8.24 Hz, 2H), 7.64 (d, J= 8.48 Hz, 1H), 7.55 (s, 1H), 7.32-7.29 (m, 3H), 2.43 (s, 3H); 3C NMR

(100 MHz, CDCLy): 8=163.9, 150.8, 142.4, 140.9, 130.4, 129.7, 127.6, 125.1, 123.9, 120.2, 111.1,
21.6; HRMS(EI) caled for C14H;oCINO (M*): 243.0451; found: 243.0450.

6-methyl-2-p-tolylbenzo[d]oxazole(3i)
white solid; yield: 50.18 mg (45%). mp=103-104°C; 'H NMR (400 MHz, CDCl;): 8=8.11 (d,
J=8.2 Hz, 2H), 7.62 (d, J=8.08 Hz, 1H), 7.36 (s, 1H), 7.31 (d, J=8.0 Hz, 2H), 7.15 (d, J=8.08 Hz,
1H), 2.49 (s, 3H), 2.42 (s, 3H); 3C NMR (100 MHz, CDCl;): 6=162.8, 151.0, 141.7, 140.0, 135.3,
129.6, 127.4, 125.7, 124.6, 119.1, 110.7, 21.8, 21.6; HRMS(EI) calcd for C;sH;3zNO (M*):
223.0997; found: 223.0991.

OO

2-(4-methoxyphenyl)benzo|d]oxazole(3j)
white solid; yield: 56.2 mg (50%). mp=101C; '"H NMR (400 MHz, CDCl;): §=8.19 (d, J= 8.92
Hz, 2H), 7.75-7.72 (m, 1H), 7.56-7.53 (m, 1H), 7.35-7.30 (m, 2H), 7.01 (d, J=8.88 Hz, 2H), 3.87
(s, 3H); 3C NMR (100 MHz, CDCl;): 8=163.1, 162.2, 150.6, 142.2, 129.3, 124.5, 124.4, 119.6,
119.6, 114.3, 110.3, 55.4; HRMS(EI) calcd for C4H;1NO, (M*): 225.0790; found: 225.0791.

F @
O
N
6-fluoro-2-phenylbenzo|d]oxazole(3k)
white solid; yield: 53.2 mg (50%). mp=109-110°C; 'H NMR (400 MHz, CDCl;): 6=8.31-8.28 (m,
2H), 7.77 (q, J=4.88 Hz, 1H), 7.61-7.59 (m, 3H), 7.40-7.37 (m, 1H), 7.21-7.15 (m, 1H), *C NMR
(100 MHz, CDCly): 8=163.7, 160.7 (d, Jc5=242.62 Hz), 150.7 (d, 3Jcr=14.57 Hz), 138.4, 131.6,

129.0, 127.5, 126.9, 120.2 (d, 3Jc=10.05), 112.5 (d, 2JcF=24.49 Hz), 98.7 (d, 2Jc=28.03 Hz);
HRMS(E]) calcd for C;3HgFNO (M™): 213.0590; found: 213.0589.

L0
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6-fluoro-2-(4-fluorophenyl)benzo|d]oxazole(31)

white solid; yield: 40.4 mg (35%). mp=121-123°C; '"H NMR (400 MHz, CDCl3): 6=8.22-8.18 (m,
2H), 7.69-7.66 (m, 1H), 7.30-7.26 (m, 1H), 7.23-7.18 (m, 2H), 7.13-7.07 (m, 1H); '3C NMR (100
MHz, CDCly): 6=164.8 (d, Jcr=251.48 Hz), 162.8, 160.6 (d, Jc.=242.81 Hz), 150.7 (d, 3Jc.
=14.67 Hz), 138.3, 129.7 (d, 3J5=8.86 Hz), 123.2 (d, 3Jc.;=3.17 Hz), 120.2 (d, 3Jc5=9.99 Hz),
116.2 (d,2Jc.p=22.11 Hz), 112.6 (d, 2Jc.;=24.51 Hz), 98.7 (d, 2Jc.=28.04 Hz); HRMS(EI) calcd for
C3H;F,NO (M™): 231.0496; found: 231.0496.

F o)
Ly~
N
6-fluoro-2-p-tolylbenzo|d]oxazole(3m)
white solid; yield: 56.8 mg (50%). mp=125-125.6"C; 'H NMR (400 MHz, CDCl;): 6=8.09 (d,
J=8.2 Hz, 2H), 7.67-7.64 (m, 1H), 7.36-7.26 (m, 3H), 7.11-7.05 (m, 1H), 2.42 (s, 3H); *C NMR
(100 MHz, CDCl5): $=163.9, 160.5 (d, Jc.p=242.19 Hz), 150.6 (d, 3Jc.r=14.58 Hz), 142.1, 138.4,

129.7,127.4,124.1, 120.0 (d, 3Jc.5=9.98 Hz), 112.3 (d,?Jcr=24.47 Hz), 98.6 (d, 2Jcs=27.99 Hz),
21.6; HRMS(EI) caled for C4H0FNO (M™): 227.0746; found: 227.0747.

F o) /
JOVSWS
N

6-fluoro-2-(4-methoxyphenyl)benzo[d]oxazole(3n)

white solid; yield: 65.6 mg (54%). mp=155°C; 'H NMR (400 MHz, CDCl;): = 8.14-8.11 (m, 2H),
7.65-7.61 (m, 1H), 7.27-7.24 (m, 1H), 7.09-6.98 (m, 3H), 3.87(s, 3H); '3C NMR (100 MHz,
CDCly): 8= 163.7, 162.3, 160.3 (d, 'Jcr=241.83 Hz), 150.5 (d, 3Jc.r=14.62 Hz), 138.5, 129.2,
119.7 (d, 3Jc=10.02 Hz), 114.3, 112.2 (d, 2Jcr=24.39 Hz), 98.5 (d, 2Jc.;=28.04 Hz), 55 .4;
HRMS(E]) caled for C14H(FNO, (M*): 243.0696; found: 243.0696.

Cl o) /
L0
N

6-chloro-2-(4-methoxyphenyl)benzo[d]oxazole(30)

white solid; yield: 45.3 mg (35%). mp=140-142°C; '"H NMR (400 MHz, CDCls): =8.16 (d,
J=8.92 Hz, 2H), 7.62 (d, J=8.44 Hz, 1H), 7.55 (s, 1H), 7.32-7.29 (m, 1H), 7.03-7.01 (m, 2H), 3.89
(s, 3H); 3C NMR (100 MHz, CDCl;): 6=163.8, 162.5, 150.8, 141.1, 130.1, 129.4, 125.1, 120.0,
119.2,114.4, 111.0, 55.5; HRMS(EI) calcd for C;4H(CINO, (M*): 259.0400; found: 259.0404.
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1H and 13C of all compounds

3a
PR GRS R R R R I s B SR R SRR BN B B RS A T3 BESE §
——————— FOG0G 00 Q0D <3 & 5 5 F FF 00 SO OO S O 2
00 00 00 00 o 00 OO P B e Pe R e e Be e P e R e R B B e P e R B R B B R e e R e e e T
-—-—-k-—.'...';.,.‘_..-’ 'k.lr |
ey, N i
| |
’\:ff““r_{/‘ I 4
_.L- _.l Nl J‘.l o L.
¥y My
2 E2EB
T T T Nl .-l-l"iﬂl T T T T T T T T T T T T
9.0 8.0 7.0 6.0 50 4.0 3.0 2.0 1.0 0.0
1 (ppm)
~ oy Lol 0D M 00O — —
5§ & gE3%EER: @ EE
3 8 § oesossg o SR
T T RERAERT O B
SBETE:
;\://,;HN/ &\_;f/
[ |
170 160 150 140 130 120 110 100 90 80 T0 60 50 40 30 20 10

1 (ppm)

S6



3b

i

1.0 05 0.0

e
1.2

Zh8 Lo
(Lo Py
Ly L

9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 50 4.5 40 3.5 3.0 25 2.0

1 (ppm)

FLE

65 02 by,
0zk 'SE b
878 02 b+
BBLEE I
L0} 62—
BB 0 bF
£rs IE L

gy L |
1 JEDE
—— £01

S

=

|

PO OIS —

;lI.H_.SN

0£8 "8G | —

10

60 50 40 30 20

70

f1 (ppm)
S7

110 100 9% 80

120

160 150 140 130

170




3¢

[HEEy
(Fivhy

5%

Zi5°

.
-

L L ke Rkl lnknbinknd ikl

g
i
g

|

Oq.\fN_

-
VAR
o
de

J.__ e *J|

=00 e

=80 L

0.5

1.5

2.5

3.9

5.5

6.5

7.5

8.5

bE 2

PLLOMI—

LG8 "8 h—
618 5T b
VE BV
Tt
858 52 1
0Lz I8y

R

850 15—

G¥G IS —

70 60 50 40 30 20 10

100 90 20

160 150 140 130 120 110

170

1 (ppm)

S8



3d

000 G- — o=
180D o

1.0

.

2.0

) \
\_¢

w0
2888
Ja
\_
7
z\;//"“‘“r!
3.0
2
@
=
o

|~

oM D —

wHSREN

Ll riry
Ty -0
Il ;

8
1 (ppm)

5.0

O0L0b b
aow”_w:v.

0102 |-
AL VT 1

7.0

4
07 G
709 £91 2r1
=10
00l
% 068 "0 1 —

=00
BB 25 b

ek

FOE 991

a;indﬁ'ndi:d:}jgrl'rT'rérérfrirérr'rT'rr'rfrérThrlérérTrér;-rhrTrhrTrJ

10

60 50 40 30 20

70

160 150 140 130 120 110 100 90 80
1 (ppm)
S9

170




3e

BERCCRFSSNECBZI BT 3 28
Cd O B B S R — — — -+ -
00 00 o000 00 00 OO P B R B e P B P o i
b Ll L Glrg i e ; T
HiC . rp—
xi/ %ng\_ Y i
z\:/;at{/’ N
L | |
i i oM s L — - |
7 N !
g z22 ]

. . ol . —'I—'wi . . . . . ; . ; ; o ; ; ; :
9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 40 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)

— T — ~+ —_ 0 DND o=t =t O
288 = B R BRE SHOoH E8E X
83z ® B8 BRA ==2° = =
W7 T %7 1TV - |
H;q\"”/!‘?%:l"’?\'_‘f- = 50
zxzf;_ﬂ_‘ﬂ/ N4
| [
1
| | ‘ ‘ ‘
i
i .
180 170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30 20 10 O

1 (ppm)

S10



SRERI-SREBL Bz ERECERIBRER 28
I N NS N — D QI 0 0 SN NSNS — — — o
ofod ofiof e o e od o S S S R R R R R R =7
e T | et ot

Cl. £ SR

Tl s )

By /“‘"“'Nj Ay 7 ]
[
PP ..r!l....m ..ﬁ S P P S P P TP P PR S S R

‘;.__

12005
1.00=
.98
&1 00-
2021

7.0 6.5 6.0 55 50 45 40 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)

o @« o“ Rl gl ol o)
#gg & 8 3EISRINR =H
B33 ] g BREUREEC g
—— - - rmrmmememe——— - -
NS | | fe A N S
a9, =

1]

170 160 150 140 130 120 110 100 90 80 70 60 S0 40 30 20 10
1 (ppm)

S11



3g

000 "0~ ] | e
580 0" ) s
b (=] ;
i Wi lz—
- | ©
o
vz . =D0E[
£
L
__ 2
T e
i
L
_ 2¥8 BL
s Beced 09} LiF
o ¥z < gLy Ll
e E
wen 4N I
%T L o "
giel] N/ o
I1Z€ L =]
626 L e
IEE L w
VEE L
HE L
525 L e
i - b8 O
EVG L B
G L & 6 "6k,
ol ¥OG ¥2 1
855 L L [N
55 L 656 1T 1~
55 L 08 2|
£2L L = WLl
IEL L o
i [
ore 1| _ .
PrLL ———=—= Egpy Thh Tl
T | il Lz zh
L ih D e
e “ o BBL O5 1
e ! ]
egiah —
- ¥8E '£9 1
| ©
o

100 90 8
1 (ppm)
S12

120 110

150 140 130

170 160




3h

f=]
SRYANETEIRER & 28
— D G LD DY 0 N - (=1
L i s
N T e | S

Ll ]

L

ik i, y
& BRE ]
- —— R : : : : : : : : Mo . . : ;
7.0 8.5 80 7.5 7.0 65 6.0 55 50 45 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
1 (ppm)
o w -+ ek ]
8 % 33 hNIF 3 £s3 z
32 B 33 EREEIER - S &
| | N I | S
a . R
.‘\."/ “\“‘\\:l..r'?\- ) .:/ \-:. s
’\_—t/""‘mn‘é \.\\_‘f =

BO 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O i
1 (ppm)

S13



VOO QOO—— OO0 uy -
SEUSRERE2222 i &8
T L AT ik &
HC. ", 0 i
I ;;—i\ /> CHy
N b <
I !
1 Il
JL ]“U B | S T |
T b I o 0 .
& 225z =22
— e, = . . ; . ; ; . wei . ; . .
0 85 80 7.5 7.0 6.5 6.0 55 50 45 40 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
1 (ppm)
o~ @ 0o =SQ MM 0 -
B8 g% 3ERR 3 293 a8
3 E  ¥98 fRyxz 2 i e
[ e T P S

H.C . e
_\ll/ \\E:l.,-—'?\' .:rr \
I O

IIMH I "

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

S14



3j

000 "0-—

L8 E—

£0E "L |
LIEL
IEE L

N

-

00 g

2.0 1.0 0.0

3.0

4.0
f1 (ppm)

8.0 7.0 6.0 5.0

9.0

Lt

£re
o

a5

Rl
LLF

8Lb LL

¥oE

LTS

[Hhg
L

ok

i

O

vl

e

i
BT

70 &0 50 40 30 20 10

100 90 80

160 150 140 130 120 110

170

1 (ppm)

S15



3k

000 "0
FEh D

0L
SE0 L
o0 L
60 L
S
2L
524
€82 'L
87 L
€05 L
805 L
58Y L
&L
oL
o7 L
0% L
125t
G25 i
iy |
€55 L1
e L)
18y Ly
069 'L
oLt
5618
70z .m.w.
502 B
g1z 8]
812 8

! J,Ja

ooy

=001

P E0EL

at

=00

0.9

1.9

2.9

6.9

2.5

3.9

4.3

1 (ppm)

7.9

8.9

EVE T,
07} LiF
8Ly L

a7 S
I _
.._,f.__..\“
_

O_ﬂ,/N_
o |
4N\,
Nt
s

60 50 40 30 20

i

10

70

150 140 130 120 110 100 90 80
1 (ppm)

160

o

S16



31

. i =
060 0 : e
o
il
i .
Tt __
e
[T | =@ .__ _
_. o /f\\“
Sy _
] - siug,
N e ot
_ s | 1 ke
3 VA
P o
S L o
we
# W b8 9L,
N o o7 uLoF
/ Mo ya
Vi 1
i e
-
vl
= 569 86
= 5
i Lhe 867
vib
Hasy i VOB Thby
LR &8 Thi|
200 1 Bhiat
A o BEZ 911y
Voo & I 2
Y : S6F 1
0z0 & g .
: L2 CE b
5I0 & [l
4 LIE 02}
080 & 1o
: Ve "EZ b
ol e et
: 278 6L
mﬂ .._._”4 LGE 821,
08} L = p007H 2 48621
vel Ly = Mﬂm ~
BEE ! 50 BV
ARG L =00}
260 6 | 1.2 87L 061,
i o T007 © 5B 05 |
w: m._ 855 &5 L
585194
589 9 b
L= 0CE 59+
o

60 50 40 30 20 10

70

100 90 80
1 (ppm)
S17

110

120

160 150 140 130

170




3m

D FEWCESEELETEERRER 2 9 g
Q0 WWMUTI NN N == OO0 OO0 OO~ O O~ L - 3
W e P P D DD DD o — T
N ~ | | |
F. =
e T
zx/hi A\
1] i
Ak 1 [ )
il 45 Lo L
3 gt z
o & e . . . ; . . ; - S . ; . .
8.5 80 7.5 7.0 6.5 6.0 5.5 50 45 40 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

Ll e ] ™0 - o e el e ] o
S85% =3 &9 $3R¥E S5 g LEF 2
33IcHE BE 98 HhAEE —¢ o P g =
——-— —-— —_ - —-— [ - - e o~
VoS N VIV Y N b
F. ) s
o T g S
’\:/;“““N/ X 4=
i I
| )
Y J i -
170 160 150 140 130 120 110 100 90 20 70 60 50 40 30 20 10

1 (ppm)

S18




3n

000 G- - -2
=
)
=]
)
i
o
\m.,. [y]
i E
Sy B E]
[ N
i o
1) o~ E—
on Rz, 125 55
Sl e
& ®
N s
= ¢}
& e wE v,
LLLE— — =00 B LiF
I nZw 8k LL
4
=
L o -
188 9 b
w8 g
888 7 o D,
067 =
167
1267
826G | @ L6) 2,
e w Peb ik
€56 9 TRy
e o 280 "8 1,
16T g 8L Bl
Si6 7 geL oty
iy
. o
MMM .w r 288 62—
€51 Ly
P . o et
e —= 232 i
i 1
i i
it d .L 50 p Y0P DE 1,
! =7Vl B
610 % | o —
5208 —— 00T o [V RaTISN
IE0 & LSF 29I~
iy | 006 "7 b7
k0 8 | © ¥Es Ep b
G50 8 o

60 50 40 30 20 10

70

100 90 &
1 (ppm)
S19

110

120

160 150 140 130

170




30

S Or YRR ROEYERNER O R 2 =5
—————— LEUW MmN NN ND D oD O @ o
00 00 o000 G0 0 e P e P B R e e B e P e e e D D o ST
LA bl ol b | Yy
o g s
e
‘\_/‘&”ﬁ_ LA AN
I [|
il |
. | | . |
1 wonoon !
g =g T &

. = Sed o . , . . . . BN . . : - : . .
9.0 8.5 8.0 7.5 7.0 65 60 55 50 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)

o0 | =l o MO —t 00

&3 & & SBEEHEEE 223 z

29 2 = BRARSTICZ o] o

_— - - e m——— [y )

V7 U VRPN N |

e T o
i —0
’”\_#J‘wj o e

| I I ‘I \

| N | .
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

1 (ppm)

S20



