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Materials and instruments

All the reagents were analytically pure and some chemicals were further purified by recrystallization or distillation.
Melting points were determined by an OptiMelt automatic melting point system. The H NMR (400 MHz) and 13C
NMR (100 MHz) spectra were obtained on a Bruker Avance Il DMX 400 spectrometer with DMSO-dg or CDCl; as
the solvent. The absorption spectra were measured on a Shimadzu UV 3600 UV-Vis-NIR spectrometer, and the
fluorescence spectra were acquired on a Perkin-Elmer LS55 spectrophotometer. The quantum vyields were
measured with quinine sulfate in 0.1 M sulfuric acid solution (®;=0.55) as the reference. The crystallographic data
were determined on a Bruker Gemini Ultra diffractometer with a CCD counter. The powder X-ray diffraction
patterns were recorded on DX2700 with Cu-K, radiation operating at 40 kV and 40 mA by a 0.3°/min scanning rate.
Differential scanning calorimetry curves were obtained on a Waters TA Q20 instrument. ML spectrum are recorded
on an optical fiber spectrometer with the fiber in 1000 um diameter and 200-1100 nm acceptable wavelength

range.
Synthesis of the intermediates and the titled BIMP compounds
F tBUOK, THF
NO, 0°C-r.t., overnight ~ NC
At 0°C, 4-cyanoaniline (12 mmol, 1.42 g) in anhydrous THF (15 mL) was slowly dropped into the mixture of 2-

fluoronitrobenzene (10 mmol, 1.41 g) and t-BuOK (12 mmol, 1.34 g) in anhydrous THF (15 mL). The resulted
mixture was stirred at 0°C for another 1h and then at room temperature overnight. Water (100 mL) was added

NO,

1

and the solution was extracted with ethyl acetate (2x15 mL). The combined organic layers were dried over
anhydrous Na,S0, and then filtrated. The solvent was removed from the filtrate under reduced pressure and the
residue was purified by silica gel column chromatography using petroleum ether/CH,Cl, mixture as the eluent,
producing 1 as orange solid.

4-(2-nitrophenylamino)benzonitrile (1): 77% yield; m.p. 182.3-183.9 °C; *H NMR(400 MHz, CDCl3) 8(ppm): 6.99(dt,
J1=2.0 Hz, J,=6.8 Hz, 1H), 7.33(d, J=8.8 Hz, 2H), 7.46-7.54(m, 2H), 7.66(d, J=8.8 Hz, 2H), 8.22(dd, J;=1.2 Hz, J,=8.8
Hz, 1H), 9.43(s, 1H); 3C NMR(100 MHz, CDCl3) &§(ppm): 106.86, 117.35, 118.78, 120.23, 121.21, 126.91, 133.86,
135.63, 135.69, 139.50, 143.78.
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At room temperature, hydrazine hydrate (80%wt, 20 mmol) was added into the suspension of 1 (5 mmol) and
palladium absorbed on carbon powder (10%wt, 0.25 mmol) in EtOH (15 mL). The resulted mixture was heated at
80°C for 8 h and then cooled to room temperature. After filtration, the filtrate was diluted with water (100 mL)
and extracted with EtOAc (2x15 mL). The combined organic layers were dried over anhydrous Na,SO, and the
filtrate was concentrated under reduced pressure. The residue was purified by silica gel column chromatography
using petroleum ether/EtOAc mixture as the eluent, producing 2 as greyish white solid.
4-(2-aminophenylamino)benzonitrile (2): 88% yield; m.p.159.4-161.2°C; *H NMR(400 MHz, CDCl;) §(ppm): 3.83(s,
br, 2H), 5.72(s, 1H), 6.72(dt, J;=8.8 Hz, J,=2.0 Hz, 2H), 6.83(td, J;=7.6 Hz, J,=1.2 Hz, 1H), 6.87(d, J=7.6 Hz, 1H), 7.15(d,
J=7.6 Hz, 2H), 7.47(dt, J;=8.8 Hz, J,=2.0 Hz, 2H); 13C NMR(100 MHz, CDCl5) (ppm): 100.61, 113.99, 116.41, 119.19,
120.14, 125.19, 127.03, 127.77, 133.77, 143.00, 149.59.
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80-100°C, 12-24h @ sHs (BIMPgz) (BIMPg) (BIMPg;)
2 BIMP

At room temperature, 10-alkyl-10H-phenothiazine-3-carbaldehyde (12 mmol) was added into the solution of 2 (10
mmol) in DMSO (20 mL) and the resulted solution was stirred at 80-100°C in an open vessel for 12-24 h. After
cooled to room temperature, the solution was diluted with water (100 mL) and extracted with CH,Cl, (2x15 mL).
The combined organic layers were dried over anhydrous Na,SO, and the filtrate was concentrated under reduced
pressure. The residue was purified by silica gel column chromatography using petroleum ether/CH,Cl, mixture as
the eluent, producing BIMP as pale to dark yellow solid or oil. All the products were recrystallized in EtOH/ CH,Cl,
mixture to offer the corresponding solids used for all types of measurements.

4-(2-(10-methyl-10H-phenothiazin-3-yl)-1H-benzo[d]imidazol-1-yl)benzonitrile (BIMP,): 87% yield; m.p. 227.9-
229.3°C; 'H NMR (400 MHz, DMSO-dg) & (ppm): 3.33(s, 3H), 6.64(d, J=8.4 Hz, 1H), 6.79(dd, J;=1.2 Hz, J,=8.4 Hz,
1H), 6.94(dt, J;=1.2 Hz, J,=7.6 Hz, 1H), 7.07(dd, J;=1.5 Hz, J,=8.4 Hz, 1H), 7.10(dd, J;=1.2 Hz, J,=7.6 Hz, 1H), 7.16(dt,
J;=1.2 Hz, J,=7.6 Hz, 1H), 7.20-7.29(m, 2H), 7.35(dt, J;=1.2 Hz, J,=6.8 Hz, 1H), 7.41-7.44(m, 3H), 7.80(dt, J,;=1.5 Hz,
1,=8.4 Hz, 2H), 7.86(dt, J;=1.2 Hz, J,=7.6 Hz, 1H); 13C NMR (100 MHz, DMSO-dg) & (ppm): 35.45, 109.80, 112.29,
113.88, 114.40, 117.89, 120.05, 122.66, 123.09, 123.14, 123.64, 123.76,124.05, 127.27, 127.70, 127.93, 128.06,
128.66, 133.87, 136.27, 141.03, 143.17, 144.79, 147.18, 151.46.

4-(2-(10-ethyl-10H-phenothiazin-3-yl)-1H-benzo[d]imidazol-1-yl)benzonitrile (BIMP,): 81% vyield; m.p. 198.7-
200.7°C; 'H NMR (400 MHz, DMSO-dg) & (ppm): 1.31(t, J=6.8 Hz, 3H), 3.92(q, J=6.8Hz, 2H), 7.00(d, J=8.4 Hz, 2H),
7.06(d, J=7.2 Hz, 1H), 7.16-7.19(m, 2H), 7.22-7.39(m, 5H), 7.73(d, J=8.4 Hz, 2H), 7.81(d, J=7.6 Hz, 1H), 8.13(d, J=8.4
Hz, 2H); 13C NMR (100 MHz, DMSO-dg) & (ppm): 12.97, 41.73, 110.68, 111.83, 115.32, 116.21, 118.67, 119.78,
122.47, 123.20, 123.39, 123.55, 123.64, 123.92, 127.58, 127.91, 128.34, 129.11, 134.70, 136.92, 141.07, 143.17,
143.77, 146.00, 151.40.



4-(2-(10-hexyl-10H-phenothiazin-3-yl)-1H-benzo[d]imidazol-1-yl)benzonitrile (BIMPg): 77% yield; m.p. 146.6-148.2
°C; H NMR (400 MHz, DMSO-dg) & (ppm): 0.91(t, J=6.8 Hz, 3H), 1.33-1.45(m, 6H), 1.81(hep, J=7.2 Hz, 2H), 3.84(t,
J=7.2 Hz, 2H), 6.74(d, J=8.4 Hz, 1H), 6.88(d, J=8.0 Hz, 1H), 6.97(t, J=7.2 Hz, 1H), 7.11-7.14(m, 2H), 7.19(t, J=8.0 Hz,
1H), 7.25-7.33(m, 2H), 7.39(t, J=8.0 Hz, 1H), 7.44(d, J=2.0 Hz, 1H), 7.48(d, J=8.0 Hz, 2H), 7.85(d, J=8.0 Hz, 2H),
7.90(d, J=8.0 Hz, 1H); 3C NMR (100 MHz, DMSO-dg) & (ppm): 14.01, 22.59, 26.55, 26.70, 31.42, 47.64, 109.78,
112.27,114.72, 115.61, 117.92, 120.06, 122.94, 122.98, 123.62, 123.72, 123.98, 125.25, 127.45, 127.52, 128.06,
128.17.128.42,133.88, 136.29, 141.06, 143.21, 144.19, 146.76, 151.50.

4-(2-(10-(3,3-dimethylbutyl)-10H-phenothiazin-3-yl)-1H-benzo[d]imidazol-1-yl)benzonitrile (BIMPg): 64% vyield,
m.p. 102.5-104.2 °C; 'H NMR (400 MHz, DMSO-dg) & (ppm): 6.98(s, 9H), 1.60(dt, J;=7.6 Hz, J,=1.2 Hz, 2H), 3.89(dt,
1;=7.6 Hz, J,=1.2 Hz, 2H), 6.96-7.01(m, 2H), 7.05(d, J=8.0 Hz, 1H), 7.15-7.38(m, 7H), 7.70(d, J=8.4 Hz, 2H), 7.80(d,
J=7.6 Hz, 1H), 8.09(d, J=8.4 Hz, 2H), 8.35(s, 1H); 13C NMR (100 MHz, DMSO-ds) 6 (ppm): 29.60, 30.33, 43.63, 79.64,
110.66, 111.83, 115.70, 116.56, 118.61, 119.80, 123.42, 123.45, 123.59, 123.75, 123.90, 124.16, 127.73, 128.09,
128.29, 129.07, 129.11, 134.64, 136.92, 141.05, 143.20, 144.31, 146.57, 151.44.

4-(2-(10-phenyl-10H-phenothiazin-3-yl)-1H-benzo[d]imidazol-1-yl)benzonitrile (BIMPgz): 68% vyield; m.p. 251.2-
253.1°C; 'H NMR (400 MHz, DMSO-dg) 6 (ppm): 6.02(d, J=8.8 Hz, 1H), 6.13-6.16(m, 1H), 6.73(dd, J;=8.8 Hz, J,=2.0
Hz, 1H), 6.83-6.87(m, 2H), 6.99-7.01(m, 1H), 7.22(d, J=8.0 Hz, 1H), 7.27-7.31(m, 1H), 7.35-7.40(m, 4H), 7.47(d,
J=8.8 Hz, 2H), 7.54(t, J=8.0Hz, 1H), 7.65(t, J=8.0 Hz, 2H), 7.83(d, J=8.0 Hz, 2H), 7.88(d, J=8.0 Hz, 1H); 13C NMR (100
MHz, DMSO-dg) & (ppm): 109.73, 112.30, 114.91, 116.10, 117.89, 119.16, 120.04, 120.43, 123.01, 123.05, 123.59,
123.69, 126.70, 127.07, 127.56, 127.87, 128.05, 128.76, 130.94, 131.05, 133.87, 136.34, 140.21, 141.07, 143.20,
143.32, 145.53, 151.29.

4-(2-(10-octyl-10H-phenothiazin-3-yl)-1H-benzo[d]imidazol-1-yl)benzonitrile (BIMPg): 71% yield; m.p.143.7-145.1
°C; 'H NMR (400 MHz, DMSO-dg) 6 (ppm): 0.91(t, J=7.2 Hz, 3H), 1.28(m, 8H), 1.45(hep, J=7.2 Hz, 2H), 1.81(hep,
J=7.2 Hz, 2H), 3.83(t, J=7.2 Hz, 2H), 6.74(d, J=8.8 Hz, 1H), 6.87(d, J=8.0 Hz, 1H), 6.96(t, J=7.6 Hz, 1H),7.13(d, J=8.4
Hz, 2H), 7.19(t, J=8.4 Hz, 1H), 7.26(d, J=8.0 Hz, 1H), 7.33(m, 1H), 7.39(t, J=7.2 Hz, 1H), 7.43(d, J=2 Hz, 1H), 7.48(d,
J=8.8 Hz, 2H), 7.84(d, J=8.4 Hz, 2H), 7.90(d, J=8.0 Hz, 1H); 3C NMR (100 MHz, DMSO-dg) & (ppm): 14.12, 22.63,
26.73, 26.78, 26.88, 29.18, 29.20, 31.74, 47.64, 109.78, 112.28, 114.70, 115.61, 117.90, 120.04, 122.93, 122.97,
123.61, 123.71, 123.97, 125.22, 127.44, 127.51, 128.06, 128.14, 128.42, 133.57, 136.29, 141.06, 143.20, 144.17,
146.77, 151,50.

4-(2-(10-(2-methylheptyl)-10H-phenothiazin-3-yl)-1H-benzo[d]imidazol-1-yl)benzonitrile  (BIMPg): 78% vyield;
m.p.153.4-154.9°C; 1H NMR (400 MHz, DMSO-dg) & (ppm): 0.75-0.80(m, 6H), 1.17-1.38(m, 8H), 1.75-1.78(m, 1H),
3.73-3.76(m, 2H), 6.93-6.97(m, 2H), 7.03(d, J=8.4 Hz, 1H), 7.11-7.33(m, 6H), 7.39(d, J=2 Hz, 1H), 7.65(d, J=8.4 Hz,
2H), 7.76(d, J=8.0 Hz, 1H), 8.03(d, J=8.4 Hz, 2H); 3C NMR (100 MHz, DMSO-d¢) & (ppm): 10.79, 14.24, 22.80, 23.74,
28.28,30.21,35.87,50.72,110.66,111.82,116.22,117.12,118.60, 119.81, 123.49, 123.53, 123.81, 123.90, 124.20,
124.95,127.84,128.21, 128.26, 128.99, 129.06, 134.60, 136.92, 141.06, 143.22, 144.80, 147.03, 151.52.



Table S1 Crystallographic data for BIMP,, BIMP, and BIMPg

BIMP, (CCDC 1919632) BIMP; (CCDC1919634)

BIMP, (1919633)

a=7.9212(3) A a=8.5519(7) A

a=8.6242(2) A

b =9.5348(3) A b =10.6954(8) A

b =13.3809(3) A
c=14.0962(5) A c=12.9906(11) A .
c=11.9133(3) A

a=90°
6=89.137(1) ° 8 =74.165(7)°
6 =108.743(1)°
y =84.091(1) ° y =76.420(7)°
y=90°
Temperature 170K 293 K 170 K
Wavelength 0.71073 A 0.71073 A .
0.71073 A
Volume 1058.31(6) 1110.87(16)
1301.88(5)
Space group P4 P4 Py
Hall group -P, -P1 P ayb
Density 1.351 g/cm? 1.329 g/cm? 1.277 g/cm?
y 2 2 2
Mu 0.176 / mm 0.170 / mm 0.153 / mm
Fooo 448.0 464.0 528.0
h, k, | (max) 13, 16, 23 10, 12, 15 12,19, 17
Nef 10807 4069 7405
Tonine Trax 0.937,0.981 0.920, 0.934 0.695, 0.746
Data completeness 0.987 0.998 1.79/0.93
6 (max) 37.076 25.348 30.521
Rreflections 0.0466 (8253) 0.0481 (2894) 0.0317 (6879)
WR2,efiections 0.1342 (10671) 0.1262 (4059) 0.0821 (7405)
S 1.025 1.025 1.037
Npar 290 290 335
Flack parameter -—-- -

o =88.056(1) °©

a = 87.540(7) °

0.033 (0.015)




Table S2  Crystallographic data for BIMPg;, BIMPg and BIMPg;

BIMP,CHCl; (CCDC1919636)  BIMPg (CCDC1919635)  BIMPg; (CCDC1919637)

a=13.5139(3)A a=11.5485(12) A .
a =9.8655(4) A

b =15.4850(4) A b=8.0467(7) A .
b =10.2689(4) A

c=15.7111(3) A c=31.393(4) A .
c=12.5214(5) A

®=90° o=90° o = 87.488(1) °
8 = 110.006(1) ° 8 = 93.842(4)°
6 =70.801(1) °
p=30° b=90° y = 83.510(1) °
Temperature 170K 273 K 170K
Wavelength 0.71073 A 0.71073 A .
0.71073 A
Volume 3089.35(12) 2910.8(5)
1190.26(8)
Space group Pa1/n Pa1/n P,
Hall group -Payn Payn -Py
Density 1.333 g/cm? 1.206 g/cm3 1.374 g/cm3
z 4 4 2
Mu 0.349 / mm 0.140 / mm 0.166 / mm
Fooo 1288.0 1120.0 512.0
h, k, | (max) 16, 19, 19 16, 11, 44 12,12, 15
Nyef 6274 8464 4837
Tonins Trax 0.689, 0.745 0.709, 0.746 0.689, 0.745
Data completeness 0.992 0.992 0.989
9 (max) 26.386 30.056 26.392
Rrefiections 0.0441(5333) 0.1046(4654) 0.0344(4418)
WR2,efiections 0.1151(6274) 0.3696(8464) 0.0916(4837)
S 1.038 1.278 1.044
401 382 334

Npar




Table S3  Crystallographic data for BIMPyg;

BIMPg; (CCDC1919652)

Temperature
Wavelength
Volume

Space group
Hall group
Density
z
Mu
Fooo
h, k, | (max)
Nres

7—min/ Tmax

Data completeness

6 (max)
R reflections

2
wR reflections

S
N par

a=7.71393)A
b=11.3447(4) A
c=16.7455(7) A
a =100.235(1) ©
8 =91.830(1) °
y =94.809(1) °
170 K
0.71073 A
1435.39(10)

P
_Pl
1.223 g/cm3
2
0.142/ mm
560.0
9,14,21
6306
0.674, 0.746
0.992
27.148
0.0965(5374)
0.2721(6306)
1.063
373
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Fig. 516  Solid-state emission spectra of BIMP, under different conditions
(inserted: photos taken under 365 nm UV irradiation)



Normalized emission intensity

fumed or annealed

<\

467 nm 502 nm

L T

ground

prnstine
ground
fumed
—annealed

I X T - T ' T

o T = |
400 450 500 350 600 650
Wavelength / nm

Fig. S17  Solid-state emission spectra of BIMPg under different conditions

Normalized emission intensity

(inserted: photos taken under 365 nm UV irradiation)

fumed or annealed

471 nm 501 nm

ground

annealed

—fumed
-ground

pristine

400 450 500 550 600 650

Wavelength / nm

Fig. 518  Solid-state emission spectra of BIMPg, under different conditions

(inserted: photos taken under 365 nm UV irradiation)



heat flow exo >>

<< endo

——BIMPs
sl BIMP&z

70.0°C B2 EP,

{\ —BMPa  _ EMPet

84.3°C \ r

;%_/'\xqf\\ -
89.2°C \

98.7°C [
== 1 8

i =
et

0 50 100 150 200 250

Temperature/ °C

Fig. S19 DSC curves of the ground BIMP samples

300



/v 6— P

CN

NO,

(X

B

9.6

FeoL}

T

7.6

6. 8 6. 4 6.0 9.t

T2

8.0
S (ppm)

8.8 8.4

9. 2

10.0

10. 4



98901 —

GELLL~N
8.8~
€c0cl—
WAl AR

16°9CL—

98°€CI~
€9°GE _‘V
69 GEl

0G6EL—

BLEVL—

I

WWWJUL

150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70

155

3 (ppm)



¢Cl G— j = 60|

CN

NH,

I=




19001 —

66°€LL
Ly 9LL~
616k
1 0ZL~

6L GCl~
€0°LCl~
LLdCk”

LLEET

00EVrL—

6G 6V —

mmwwwHﬂMmMmﬂmewﬂhmvmmmwnumﬂhMMwﬁwwfL&nwwauk&lmﬂmmﬁlMMvWMJL*MﬂMmeMm#wwwmLwwMthMMMMHﬂwMWWMMMMWwHWMMl“M“WM*#WM¢

155 150 145 140 135 130 125 120 115 110 105 100 95 90 8h 80 75 70
5 (ppm)

160



CEEE
1€9°9;
859'0:
G8.°91
88.°0
908°91|

oUg Y1 )
916 91
616 91
G96 91
896 91
€90°L]
890 L1
780 L1
680 L1
960 L1
001" L7
GLL /1
611 L1
8Vl L1
891 L1
cll L]
80¢ L1
GC L1
8CC L1
0€C L1
GGC L1
6GC L
Gl L
Glc L
£ee s
LEEL
1GE'L
raee'L
1GEL
olv L
Glv L
0cv L
9y L
cev' L
ey L
68.°L
V6.l L
908 L
oL8L
8Y8 L
1G8L
€68 L
898'L
0/8L
€181

00L

c0'¢

o ¢

[ooe]

1660]
0}
0Lt

—— ¥\

€0°g|

oyl
. 201}

0.6

6.0

3.2 2.8

3.6

4.8 4.4 4.0

5.2

8.0 7.6 7.2 6. 8 6.4

3.4

S (ppm)



G¥ee—

€0'LYL~
LLEVL~
6L V¥l
] WA
LS~

T

125 115 105 95 89 15 65 95 45 39 25

135

d(ppm)



o~
i
™—- - -
b e

16°€)
£6°¢|
G6¢
96°¢1
86°9"
660
107/
GO Ll
107/
oL/
L)
8L/
gL/
6L L
AR
€71
AR
TR
121
1T
62°L
08,
0L
A
peL
o
e}
o)
)9
iy
687,
681
el /]
e
:i
€8/
Nf&
pL'g

CN

oLl

Fooe

0.5

6.0 5.8 H.0 45 4.0 35 3.0 2.5 2.0 1.5 L.
3 (ppm)

6.5

7.0

15

9.0 85 8.0

9:5



L6¢l—

€L lr—

89°0LL
€8°LLL
ZEGLL
LZ9LL
19811
81611
yhxad)
0z'ecl
682l
GG'ECL
r9'eCl
Z6'€Cl
8G'/CL
167221
re'8CLT
LL'62l
0L VEL—
26'9¢€L
L0 LPL~
LLEPL—
hnﬁqrw
00°9%L
O LGL—

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

160



8680
GL60
1€6°0
cle’l
Lece’L
oce’l
6eC’L

8re’l
eVl
eSi'l
R
181}
z6L'L
018’
628’1
2z8°e,
0v8€]
858°¢
L9
€59
11891
16891
6969
8869
AW
e
SAWE
STANWE
pelLL
ovLZ
Gil'L
VIVE
G/L /]
261,
clerall
92’/
L0g"/
90€°L
6LE°L
6ee’L
8/E°L
18¢°/
66€°L
Zevs
LEV'L
LIv']
16V°L
1¥8/
198/
968°/
916°L

R RN

m—

B W e |

LS

i

J

DU

|

4.0

{ s

le6z

Gl 9

~06°L|

.0 0.5 0.0

2:0 2.0 L3

5.0 4.5 3:9 3.0

98

6.0

9.0

& (ppm)



LOVL—

6G ¢~
GG'9C

ow.wwV
e

PO Ly—

LLal
602
\Ww.lL

8/°601
VA AL
AR
LO'GLL
26111
90°021
v6°221
86°Z¢|
29°eCl
A A
86°CC |
Al TA
gk el
ga izl
20°8¢2}
L1821
A TA
88°ce |
62°9E
90° Lk
LZEVL
6L il
9L°9v |
051Gl

IRRPRTURTI WHIR WP P pprm e,

MWMWMMWM«# NJILMM.M*

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
o (ppm)

160



086'0,
185°11
6511
0091
909'L 1
6L9'L

698¢€
€88t
688°€
68 ¢
806°¢
€869
98691
26691
00
G00'.L1
¥LO' L]
8201
L0 L
mmo.hi
Nwo.ﬁ
mm—..ﬁ
mm_..h._
SLL L9

—

BLL L]
v8l L]
681°L]
602" L1
e L
evT L
9T L
6V L
vSZ L]
897°L
Lzl
vizL
987'L
00€°L
£0g°L
gL
15¢°L
18€°L
98¢"L
269'L
969'L
80L'L
eLLL
L6L'L
£6L°L
96.'L
Z18'L
cL8'L
£80'8
180'8
660'8
voL'8
8ve'8

=816

Sy - 96'L

pd al /f/

0.5

2.0 1.5 1.0

5.5 5.0 4.5 4,0 3.5 3.0 2.5
d (ppm)

6.0

9.0



09'6Z~.
£e 08

€oeyr—

r9'6L
LY mhv

99°0LL
€8'LLL
0L'SLL
95911
19°8LL
08'6LL
Zreel
svezl
yeezL
sl'eZl
06°¢ZL
9L'veL
el'lZL
mo.mﬁw
62'821L
L0°62L
L6zl
yoveL—
zZ6'9¢L”
SO'LYL~
0zevl—
LEYL
L5ovL’
PLSL~

140

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

130

150

160



80
¢980
8180
vicl
ced’L
el
coC'L
vic')

,(.,J
Lic ] — . 856
My

Fi0¢€

) J

@@NH_‘ c0Z
06¢ 1 e 005G
66<°L
1971
89/°€
98/°€
08¢
¢899
€091
11891
0¢8 91
8€8 91
178791
91691t ~ —= 95|
61691
90 /1
0401
10 /1
980 /1
160"/ 1
160 /1
6c1 /]
2l L]
€0c’.
gecL
8G¢ .
GoT L s
89C L -Al
oV, o
6vE'L i be2d
GlE L a1
186, L

SeyL
£66'1
A

62 .
| ‘o0
£0Z|

4

Ly L
00}

CgHir

’

L
|

oy L
68. .
€6L L
G08'.
0L84L
8L
o8 L

}f N//// 1

7.0 6.5 6.0 5.5 5.0 4,5 4,0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
& (ppm)

1.5

8.0

8.5




clyvl—

€9¢¢
m\..wm/
88'9¢
8l 6¢
om.mmw.
vLLE

Yo Ly—

81601
8TTHL]
0LFhL]
L9GLLT
06°LLL1
p00C 1
€6°cel
6Tl
L9°€TL
L€
L6°€TL
2z GZhnt
vyizly
1G°LTL

90'8z1
yL '8l
cr'8el
18°€€L
A
90’11
0z el
L Pl
LL°9YL
0G'LGL

—_———

M

VR

b b

AR

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
& (ppm)

60



1610
69270
GL270
88270
€620
9080
0GL'L-F
voLL
%
08LL
0611
661 L
80T 1
0le )
18T |1
v6T |1
A AR
0€E |1
Ve L
7og 1"
€€1°€
ommm/
99/°¢-~t
2€6'91
£66'91
69691
9691
GZ0 .1
90 .1
901/1
A NET
AN
SAWE
Vil o i
RAWE
9611
091/
L
18l .
8612
gLz L
6LT L
¥ Lol
08z .
897 /L~
GeZ .
682 L
8627 L
zog .
At
LgeL
€6€°.
86€ /1
Zr9 L
€99/
86/ /1
812 11
82081
608"

(0

.0 858 50 45 40 3.5 3.0 25

6.5

17:0

9.0 8.5 8.0

9.5

3 (ppm)



6L0l—
vevl—

8877
pree’
82827~
vzoe/
/86~

¢L0G—

99011
28 LbLg
229l
AWALE
09841
18611
612l
€5°€T)
18°€2)
06°€Z)
0z vzl
R AR
CPTANN
12821

9z'8Z)

66 8¢l
20'6¢l
09 Vel
¢69¢E|
Q' Ivi

ccerl
08 vl

€0 Lyl
cG'LGl

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
5 (ppm)

160



10°97
709
L9
91’91
CL'91
L9
¥.L'91
GL97
¥8'91
7891
7891
G891
9891
9891
6691
00°41

00°Z1
L0'L
L0°L
)
vZ'L
vZ'L
8z'L
62'L
62'L
0g'L
Le'L
Le'L
9¢°L
9g°L
182
8c°L
8c°L
8¢"L
68°L
65°L
ov'L
WL
oL
ov'L
8v'L
8v'L
6v'L
¥SL
95°L
¥9°'L
¥9'L
99/
19°2]
€8°L-
€8'L
L]
mmi
c8'L
18°L
182

/4

68°L-

/// Il

4.5

6.0 9.9 5.0

6.5
& (ppm)

8.5

9.0



€L°601
oe'cLL
Le'vil
oL'9LL
68°LL1
91'6L1
Looci
g€voct
Locel
goect
65°¢€cl
69'ccl

0L9¢1
ho.hN_‘/
wm.hw_./.

1822
mqmwp\.
9/'821
¥6'0¢€1L
GO'LEL
18'¢¢S)
vqonF\.
LZOPL~
10'LYL—
0z'syl
Nﬁmqﬂw
£G5SVl

621Gl —

WA .

|

|

wetrsrmimabmrenichydecstbiad b

155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70

160

S (ppm)



