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I. Fluorescence emission spectra of Acr* -Mes ClO, - NH,SCN
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Figure 1: Fluorescence emission quenching of Acrt-Mes ClO, (10-3M) in acetonitrile solvent with addition of 0.0, 20, 40, 60,
80, 100, 120, 140, 160 pL, 180 pL, of NH,SCN(101M), respectively. The Acr*-Mes ClO, was excited at 450nm and emission
intensity monitored at 580nm.




Stern-Volmer plot
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Figure 2: Stern-Volmer plot for Acr*-Mes ClO, emission quenching by NH,SCN.




I1. Fluorescence emission spectra of Acr* -Mes ClO, - 1-Phenyl-1,3-butadiene
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Figure 3: Fluorescence emission quenching of Acr*-Mes ClO, (103M) in acetonitrile solvent with addition of 0.0, 20, 40, 60,
80, 100, 120, 140, 160 pL, 180 pL of 1-Phenyl-1,3-butadiene(10*M) respectively. The Acr*-Mes ClO, was excited at 450nm and
emission intensity monitored at 580nm.




Stern-Volmer plot of Acr* -Mes ClO, - 1-Phenyl-1,3-butadiene
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Figure 4: Stern-Volmer plot for Acr*-Mes ClIO, emission quenching by 1-Phenyl-1,3-butadiene. The Stern-Volmer constant
(Ksy) of 1-Phenyl-1,3-butadiene is three times less than NH,SCN. Hence NH,SCN is better quencher than 1-Phenyl -1,3-
butadiene.




Cyclic Voltammogram 0f 1-Phenyl-1,3-butadiene.
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Figure 5. 1-Phenyl-1,3-butadiene oxidation potential (1.32V)in MeCN.

Electrochemical measurements were performed on a PC-controlled CH instruments model CHI 620C electrochemical analyzer.
The experiments were performed in a 1 mM 1-Phenyl-1,3-butadiene solution in CAN at scan rate of 100 mV s using 0.1 M
tetrabutyl ammonium perchlorate (TBAP) as supporting electrolyte, a cyclic voltammogram (CV) had been recorded.The

working electrode was glassy carbon, a standard calomel electrode (SCE) was the reference electrode and platinum wire was
an auxiliary electrode.




III. Fluorescence emission spectra of Acr* -Mes ClO, - Phenyl acetylene
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Figure 6: Fluorescence emission quenching of Acr*-Mes CIO, (103M) in acetonitrile solvent with addition of 0.0, 20, 40, 80,
120, 160, of Phenyl acetylene(10'M), respectively. The Acr*-Mes ClO, was excited at 450nm and emission intensity
monitored at 580nm.




Stern-Volmer plot of Acr* -Mes ClO, - Phenyl acetylene
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Figure 7: Stern-Volmer plot for Acr*-Mes ClO, emission quenching by Phenyl acetylene. The efficient quenching of Phenyl
acetylene is upto 1.6mM . The Stern-Volmer constant (Ksy) of Phenyl acetylene is six times lessthan NH,SCN. Hence NH,SCN is
better quencher than Phenyl acetylene.




IV. Alternative mechanism
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= The excited state of photo-catalyst also quenched by ground state of 1a. On the basis of this, alternative
mechanism cannot be ruled out




V . 5 mmol Scale-up reaction for the synthesis of 4-Phenylthiazol-2-ol(7a)-Image

Figure 8: 5 mmol Scale-up reaction for the synthesis of 4-Phenylthiazol-2-ol, (7a) with two 7W day light white LED lamps
(PHILIPS 6500K, 42mA 220-240V, Made in India).

10




SLY—

9T'L
Nm.h/
vS'L

9S'L
99°L

69°L

v6°L
v6°L
96°L
96°L

SCN

3a

—== E00'C
—== F00'T

0.0 -0.5

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

8.0 7.5 7.0 6.5 6.0 5.5 5.0

8.5

11




SCN

3a

00°€Ey —

00°LL

08'TTT —

€V'8TT ~_
ST'6CT
€6'EET ~
SLVET

LLO6T —

Nl Wmmwwwwwwwwmwwwwwwwmmwmwwm

L

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

200

12




' —

vy —

9T°L
o.v.h/
Hv.hW
€v'L

L'L-1
6v'L .\.

L
viL
SL'L

SCN}

3b

Me

A

0.0 -0.5

0.5

3.0 2.5 2.0 15 1.0

3.5

6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)

7.0

7.5

8.0

8.5

13




SCN

0€'TC — -

Me

Ty — S

00°2L— - -

o

68'TTT — E——

S9°STT ~_

06°8ZT i

66'8TT
€6'E€ET — _—
LS'SET
ST'6ET

S6°06T — _—

200 190 180 170 160 150 140 130 120 11f0( 10;) 20 80 70 60 50 40 30 20 10
1 (ppm

210

14




LS'T—

ST —

oy —

SCN

3c

Me

I

-0.5

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.0
f1 (ppm)

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

8.5

15




S8'TC —

90°EY —

SCN]

(0]
3c

Me

L6'TTT —

95'8ZT ~_
+8'62T —
S’ TET

80°9VT —

SE'06T —

-10

200 190 180 170 160 150 140 130 120 110f %oo ) 920 80 70 60 50 40 30 20 10
1 (ppm

210

16




SE'T—

€LY —

SCN

3d

]

=90'6

0.0 -0.5

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

6.0 5.5 5.0

6.5

8.0 7.5 7.0

8.5

17




96°6€

SCN

3d

8€'GE —

Yo"y —

66'TTT —

€T°9CT —
vv'8CT —
9E'TET —

96'8ST —

LE06T —

200 190 180 170 160 150 140 130 120 110 : 10;) 90 80 70 60 50 40 30 20 10
ppm

210

18




06°€ —

7Ly —

869 ~_
669"

Lol —

16'L~_
€6'L~

SCN

3e

MeO

T
4.5 4.0 3.5
f1 (ppm)

5.0

5.5

7.0

7.5

19




S6'Ch —

99°SS —

00°LL —

PTCIT —
VEVIT —

06'9¢CT —
88'0ET —

8L'V9T —

ST°68T —

SCN]

(0]
3e

MeO

I

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

200

20




Z
O
N - :
™
O
[0}
=
(@)
(@) @)
[0} [0}
= =
€6°€ ~_ = _£09
S6'€ " = =;,0¢
€LY — _ _— 2 =00C

L1°L — _ ||JL =10

L — J—

21

2.5 2.0 1.5 1.0 0.5 0.0 -0.5

3.0

6.5 6.0 5.5 5.0 4.5 4.0 3.5
f1 (ppm)

7.0

7.5

8.0

8.5




8Ty —

8€'95 —
<0°'T9 —

00°LL—

€6°'S0T —

T0°CIT —

L8°8CT —

o vvT —

8CT'EST —

0L°68T —

SCN

OMe 3f

MeO
MeO

200 190 180 170 160 150 140 130 120 11of1(1oo) 90 80 70 60 50 40 30 20 10
ppm

210

22




LS°'T—

L'y —

coL
v0°L
80°L
80°L
0T°L
0T°L

€T°L
mN.hW
9T°L
w7
n.v.hu\w
L

06°'L~_
6L

SCN

39

PhO

I

Froc

7.5 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 -0.5
f1 (ppm)

8.0

8.5

23




L8'CY —

SCN

39

PhO

v6'TTT —
oV LTIT
[4-N1 141 #
(44141
6C°8CT
CT0ET M
88°0€T —

ELVST —

9G°€9T —

0C°68T —

-10

200 190 180 170 160 150 140 130 120 110 f1%oo )90 80 70 60 50 40 30 20 10
ppm

210

24




LLY —

9T°L

mn.hu\
wh.hu\

c0'8

SCN]

3h

:

L

oy
ATT
0T

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 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)

9.5

25




0y —

O
SCN
3h
Ph

00°LL

S8'TIT —

6C°LTT
1L L2 V
vL8TT
80°6¢CT
9S°CET
0C'6ET —

S LYVT —

CE06T —

ML

B —

190 180 170 160 150 140 130 120 11of1(1oo) 90 80 70 60 50 40 30 20 10
ppm

200

26




LY —

SCN
3i

L

E10°C

8.0 7.5 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 -0.5
f1 (ppm)

8.5

27




< ¥ <TON )
(-] n N 0 LN n o N
) - X - < ©
-] < Mm AN AN - N o
L] i vl o L] [ <
| NV
O
SCN
cl 3i
|
|
| ! | |
. - A N R

ial ¥ h L L

210 200 190 180 170 160 150 140 130 120 11of1(1oo) 90 80 70 60 50 40 30 20 10
ppm




oLy —

9T'L
9L |
gL
8€'L
8€°L
ob'L A
ob°Z A
1S°L
T5°L
€5°L 1
vS'L
vs'L
SS'L
£9°L
£9°L
v9'L
S9°L
S9°L
99°L
7L
£L'L

SCN
3

N

BITT
21
81’1
960

0.0

0.5

7.5 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
f1 (ppm)

8.0

29




L9°CY —

ODLLL

SCN

P P

e

OOCT

TVTTT ~_
IT'STT
62°STT
S8'TZT
zo'TeT
vever -

€6°0€T
66'0€ET
S8'SET —

T6'T9T —
06°€9T —

£9°68T —

W el

[P PY

N Wi

g

W

200 190 180 170 160 150 140 130 120 11of1(1oo) 90 80 70 60 50 40 30 20 10
ppm

210

30




9S'T —

oL’y —

0T’L
1L D
€T°L
wN.h .\.

L6°L
86°L
66°L
00’8

31

L
0.0

SCN
3k
0.5

1.0

1.5

J

2.0

4.0 3.5 3.0 2.5

4.5
f1 (ppm)

5.0

5.5

6.0

6.5

7.0

8.5 8.0 7.5

9.0




69°Ch —

00°LL

|

SC
3k

COTTIT —
0v°'9TT
wm.w.n.n V

SY'0ET
ETIET W

TETET

09°S9T —
S9°L9T —

CT'68T —

200 190 180 170 160 150 140 130 120 110f1 ( 100) 20 80 70 60 50 40 30 20 10
ppm

210

32




69V —

9T’ L—

S
3l

NC

A

=10¢C
E=10'¢C

0.0 -0.5

0.5

3.0 2.5 2.0 1.5 1.0

3.5

4.0
f1 (ppm)

4.5

6.0 5.5 5.0

6.5

8.0 7.5 7.0

8.5

9.0

33




S
3l

NC

€ —

OOLL

S6°0TT —

TELIT~_
£0'STT

L8'8CT
86'CET —
6L'9€T ~_

09°68T —

200 190 180 170 160 150 140 130 120 11? ( 10()) 90 80 70 60 50 40 30 20 10
1 (ppm

210

34




€8y —

L

0.0

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

4.5
fi (ppm)

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

9.5

35




98 vy —

00°LL —

TI6'TTT —

LTV
81°'STT
co°LCT
99°8CT ./.

L0'6CT V
08°6CT

6T'0ET N
C6'0ET
€6'EET
8T°SET

LT'E6T —

h

200 190 180 170 160 150 140 130 120 1%2 ( 1(;0 20 80 70 60 50 40 30 20 10
ppm

210

36




6S'T —

L6'E —

S8V —

[AYA
LT'L
vT'L
veL

9T'L
1%
98°'L /
88°L -\
€6°L
€6°L

9€'8 —

SCN
3n

MeO l I

i

A

=10€

=90'T
680

<07
=£0'T

R60'1

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

4.0

f1 (ppm)

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

8.5

9.0

37




ST'EVY —

€G9°SS —

OOLLL

SCN
3n

MeO l I

T9°09T —

€E'06T —

200 190 180 170 160 150 140 130 120 11?1( 1o¢)> 9 8 70 60 50 40 30 20 10
ppm

210

38




8S'T —

Ly
Nh..vW.

T1'9
[4 %)
€19

00°L
0L
L0°L
ao.hW
60°L
9T L~

9S°L
9S°L

€6°L
€6'L
v6°'L
S6°L

SCN
O/\/

:

A

AL

[N

i

=507
BH0'T

7.5 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 -0.5
f1 (ppm)

8.0

8.5

39




SCN
=

:

8Y' LY —

7869 —

00°ZL

LSTTT ~_
06'CIT
€L°6TT ~_
6€'TCT —
68°€TT

6V'IET
99°TET
v8'SET

8S'8ST —

YT 16T —

200 190 180 170 160 150 140 130 120 11ofl(1oo) 90 80 70 60 50 40 30 20 10
ppm

210

40




SCN
O/\%

:

€9'C
€9°C W.
v9°C

1L
(4w
€T°L
vT'L
vT'L

= =/0'C
3

— =<0'C

0.5

1.5 1.0

2.0

3.5

4.0

4.5
f1 (ppm)

5.0

6.0

6.5

7.0

7.5

8.5

41




€€ LY —

6V°'9S —

.nm.wh
oo.hhv.
€T°LL

0S'TTT ~_
60°ETT

[A X445
6C°VCT —

CS'TET —
TL'SET —

TELST —

SO'T6T —

SCN
=

:

AW

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

200

42




8S'T—

6T°€ —

7Ly —

SCN

B80T
=90'T
=50'T

0.0 -0.5

0.5

3.0 25 2.0 1.5 1.0

3.5

4.0

4.5
f1 (ppm)

6.0 5.5 5.0

6.5

8.0 7.5 7.0

8.5

43




SCN

SLTY—

00°LL~

T€6L—
9L 18—

SY'ITT —

9S'E€CT —
(1] 2n:14

6C°6CT V..
00°CET —
80'VET
L8LET —

T0°06T —

190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10
f1 (ppm)

200

44




LS'T—

899

6L'9~
1397
mN.hW
9L
69°L
0LL
TLL
TLL
<L L
€LL

19’8

X _SCN
3r

_N

|

Ul

m

7.70

f1 (ppm)

7.74

F00°T
E00°T

00T
B/t

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 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)

9.5

45




X _SCN
3r

N

00°LL —

€S'STT —

00°2ZT ~_
VE'ETT —
vorger/
78'92T

88'9€T —

LY LVT —

TL'EST —

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

170

46




99'v

8T'9
619
19
€779

€L9~_
LL9-"

9T°L
6C°L
0€L
€€L

~

S€L
9€°L
6E'L
WL

“l

SC
5a

OH

= o001

J 001

———= 071

47

7.5 7.0 6.5 6.0 5.5 5.0 4.5 . 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

8.0




LYoV —

SETL—

LO'LL

OH

SCN

5a

weTT —

LL9TT
£9°/21 V
6°8ZT -7
8,'8TT
rEET —
L9'SET —

!

Moo

\ad

I L.V

140 130 120 110 100 20 80 70 60 50 40 30 20 10
f1 (ppm)

150

48




€y —

89~
589
9T°L
wL
'L
Sv'L
'L
Lv'L
8S°L
6S°L
L9°L
0LL

e e

S
6a

0
£90'C
EFS0'T

7.5 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 -0.5
f1 (ppm)

8.0

8.5

49




< N NG © <

- < TOHAN © <

=] © MmMeEHO® N - ﬁ ]

=) < mmMmANAN N - P

Lo ] Lol ™ oo = - Ll <
SN

—rT T 7T T~ T T~ T T T T’ T T~ T ‘" T T T T 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 1]'.12 ( 10)0 20 80 70 60 50 40 30
PpPm




H
SCN

@)
5b

€S'C—

L0°E
60°€
0T°€
CT'E-~¥

6T°€E
0T
e
€T’E

- Tw.o

Fsot
o1

18°€ —

65V~
19'v

10°9
€09
S0°'9
L09

¥9'9 N
89'9 —
68'9
88'9
9T'L

A
eer/

‘J =/0'€

J Toot

Foot

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 -0.5
f1 (ppm)

7.5

8.0

8.5

51




9 oY —

8T°'SS —

EV'IL—

00°LL —

TISTIT —
60 VTT —

67°S7T —
96'LZT —
geger/
98'ZET —

9/L'6ST —

H
SCN

O
5b

S

"

JL

170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10
f1 (ppm)

180

52




98'€ —

(4% A

69'9~_
-
$6'9 ~_
56'9

9T'L —
€S9°L
SS°L -~

—

9L
99°L .\.

SCN

6b

=10"¢

3.0 25 2.0 1.5 1.0 0.5 0.0

3.5

4.0

7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

7.5

8.0

8.5

53




9T'EVY —

€9°SS —

SCN

6b

€LvIT
IT°02T —
ST'9CT

66'£TT -
SLOET~

€E9PT —

C9°T9T —

C0°06T —

200 190 180 170 160 150 140 130 120 1121( 103 9 80 70 60 50 40 30 20 10
ppm

210

54




|

SC

OH
5c

OPh

09°C —

€0°€
SO'€E
L0°E
60°€

=

9T°€
LT°E
0T°e
TC'€E

65V~
09'v

Foor
= Foot

I/

N
H\f.m

2.0 1.5 1.0 0.5 0.0

5.5 5.0 4.5 4.0 3.5 3.0 2.5
f1 (ppm)

6.0

6.5

7.0

7.5

8.0

55




8Tov —

L6°0L —

00°LL —

EVTIT ~
vL'OTT
99°8TT W
06°'STT
89'TZT —
eTT —
£v'87T
0L°67T
96'6ZT
svzer /|

VS LET —

¥8°9ST ~_
9S'LST

OH

SCN
5¢c

OPh

|

160

140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

150

170

56




6 —

vL9
8.9

No.h/
S0°L
LTL
wﬁ.h/

9T°L
9€°L
8€°L AN
6€°L
oL
WL
6S°L
€9°L

SCN

6¢c

OPh

|

Mo

"

— —J Feg1

- .

am

T
0.0

0.5

2.0 1.5 1.0

2.5

3.5

f1 (ppm)

4.5

6.0

57




€Ty —

SCN

6¢c

OPh

06°LTT
£0°6TT
ZE6TT
£9°TTT
£0°€TT %
85°€71
z0'vTT
66'6ZT —
os-oet -/
LT'SET —

TLSYT —

€E€°9ST —
61°8ST —

C0°06T —

190 180 170 160 150 140 130 120 110 . 1(00 ) 20 80 70 60 50 40 30 20 10
1 (ppm

200

58




OH

L9V
Al
L'y

._K..v.\.

SCN
5d

ot
00T

Foot

Feoz

80T

Feoe

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
f1 (ppm)

6.5

8.0 7.5 7.0

8.5

59




8€'0V —

YO 1L —

CTLL—

€9°CTIT —

£6°€2T
£eLTT
10021\
S9°62T ~_
VE0ET —
00°ZET

goeer /.
ssset/

OH

S
5d

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10
f1 (ppm)

135 125 115 105 95

145

60




8€'Vv —

SL9~_
8497
¥9°'L
S9'L
99,
99,
99,
L9°L

€0°'8-~_
90'8 "

SCN
6d

Br

B

E10'C

=€0'T
B90'T

E10°C

0.0 -0.5

0.5

2.0 1.5 1.0

2.5

3.0

3.5

4.0

4.5
f1 (ppm)

6.0 5.5 5.0

6.5

8.0 7.5 7.0

8.5

61




88'Cy —

SCN
6d

Br

h

00°ZL

Yo' vvT —

€0°06T —

W

'lluL

A

e

VW

", w)\u W,

200 190 180 170 160 150 140 130 120 11(} ( 100) 20 80 70 60 50 40 30 20 10
1 (ppm

210

62




69t

.\
vev)

[44°)
€€9
9€'9 -1
LE9
LL9~_
189"

Vi AN
e

0s'z V
9L~
vo'L/

SCN
5e

OH

NC

oot
Feot

ot

E80'C
EP1e

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 -0.5
f1 (ppm)

7.5

8.0

8.5

63




oc'ovr —

69°0L —

00°LL —

SY'TTT ~_
TTTIT

L9°8TT —

6T LT~
0C'IET

LS'TET
IS'CET

TovT —

S
5e

OH
X
NC

140 130 120 110 100 920 80 70 60 50 40 30 20 10
f1 (ppm)

150

64




¥6°C
(4%
v1°e
ST'E
IT’€
SC'E
9T'€
8¢’€E
6C°€

| ="

(444
€LY
1744
TA 4

8€'9
6€'9
w9
€v'9
€89~
L899

(L —

€S°L
vSs'L V

8T'8-~_
0T's

SCN

5f

OH

oN

0]

Fsoc

0.0 -0.!

0.5

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

7.5

8.0

8.5

9.0

f1 (ppm)

65




610V —

99°0L —

OH

SCN

5f

O,N

Y

B T

W

bl

vV

00°ZL

9OT'CTIT —

LOVTT
0€'£2T —
SL'OET~
THTET

ETTVT —

Ve LVYT —

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

150

66




LT'T—

0T°€
IT'€E
[4 %>
vreE-X

(44>
€T'E
vTe
ST'e

LSV
8S'v
[4: 4
€9’
14° 04
14°04
(2
6¢C°S
1€°S
(4591

WW

€v's

S0°9
80°9
19
cT9 /

$T9 x
92’9/

989
889
v6°9
S6°9

§0°L
802

L
veL
9T°L

L
(444
vyl
vyl

SCN
59

OH
=

_ = = Fo01
—_— = F10T

££0C
Bor'1

50T
T

Foo1

7.5 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
f1 (ppm)

67




8o —

91°69 —
vL1L—

00°LL —

SETIT
0S'ZTT
89 LTT~_
16'0CT
£8'VTT S
LTLTT
mN.wNﬂW
£p'8TT Y
TH'6CT
IT'€ET

96'SST —

OH

SCN

=~ 5g

0]

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

170

68




LS'T —

0z'e
cTE~L
ee-r
6C°€E

CT9~_
ST9-"

L9~
SL'9

9T°L
LeL
6C°L
[494

~

veL
SE€L
6€°L
WL

OH

“l

SC
5h

Me

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
f1 (ppm)

7.5

8.0

69




voLT —

wovr —

LeL —

OH

SCN
5h

Me

00°ZL

T ETT —

89°9ZT ~_
Lr8zT
69'8ZT
ze'08T /;
60°ZET
08'SET

140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

150

70




S
5i

N
@
Ll

ST'9
97’9
89
6C'9

78'9-~_
§897
6T'L

0c'L

SE'L—
§9'L~_
AN
9sr/

9T'8 ~_
L1'8

J/

/

/1

/7

/

ot
801

£60'T
B61'1

€01
0T

71

8.0 7.5 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
f1 (ppm)

8.5




“l

OH
SC

X
5k

€0'€
S0'€E
L0'E
60°€ X

LT'E
8T°€
oc'e
| ¥4

SS'v

-==

EoT
ESOT

Foor

0T

Fs0T

PEST
E€7C
ASTT

-0.5

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
f1 (ppm)

6.5

7.0

7.5

8.0

8.5

72




OH
SCN

X
5k

veor —

86°0L —

00°LL

A,

A.A‘JVNL

vETIT —

95'921T
80°LTT V
90°8ZT —
99'82T /.
60'1€T /.
19°€€T .%
8LYEL
19°9€T

JL,.JJL )

10

20

30

40

50

60

140 130 120 110 100 920 80

150

fi (ppm)

73




cE'9 —

9T°'L
LEL
om.h/
EV'L
.v.v.hW
L
SS'L
9S°L

v6°0T —

ST
50
ATt

35 30 25 20 15 10 05 0.0 -0.5

4.0

4.5

5.0

5.5
f1 (ppm)

6.0

6.5

80 75 7.0

8.5

9.0

120 115 11.0 10.5 10.0 9.5

74




96°L6 —

08 VT ~_
66°8CT
¢T6CT W
T9°6CT
6EVET

SS'SLT —

190 180 170 160 150 140 130 120 110 fI?O ) 20 80 70 60 50 40 30 20 10
1 (ppm

200

75




=
7b

ov'c —

8¢9

1904
w:W.
0z'L
9T'LF
mm.n\.
ve'L

¢S'0T —
€9°'0T —

I\

EI10'T
€0

oo

0.0 -05

0.5

2.0 1.5 1.0

2.5

4.0 3.5 3.0

4.5

5.0

5.5
f1 (ppm)

6.0

6.5

80 75 7.0

8.5

9.0

9.5

11.5 11.0 10.5 10.0

76




(0]
A
Sy
7b

00°LL

£9°L6 — -

S6'TCT — —

0S'STT -
0T'6ZT

SS'6CT -

LL62T
09'veT -~
T6'8ET —

S9'SLT —

I

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

180

77




09°'F —

8€'C —

wL

9€'0T —

_J

—IT'e

=/0C
=50C

To0'1

0.0 -0.5

0.5

2.0 1.5 1.0

2.5

3.0

60 55 50 45 40 35
f1 (ppm)

6.5

105 100 95 90 85 80 75 7.0

11.0

78




9T 1T —

N=

OH
S

7c

T0°L6 —

€LVTT —
16°92T —
£0°62T T
68'6CT

0S'veT -
LO'6ET —

99°SLT —

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

190

79




m
n
w

7d

ST'IT—

|

10°C
0°C

Feso

40 35 3.0 25 20 15 1.0 05 0.0

65 6.0 55 50 4.5
f1 (ppm)

80 75 7.0

10.5 95 9.0 85

11.5

125

80




OH
N=
S

7d

LT'TE —
vLvE —

00°LL —

L0°L6 —

YSVTT~_
£T°92T —
€8'9zT

LIVET —

PT'CST —

€T°9LT —

| W

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

190

81




MeO

v8'€ —

$6'9~_
L6'9"
9T L~
AN
0s'L"

v6°0T —

=/0"€

=0T

=60'¢C

45 40 35 3.0 25 20 15 10 05 0.0 -05

5.0

5.5
f1 (ppm)

6.0

6.5

80 75 7.0

8.5

9.0

9.5

11,5 11.0 10.5 10.0

82




MeO

9€°'9S —

00°LL

!

L Ll

Lot

AW
Y

v,

Lol

88°96 —

SSVIT —

WeT —
YT 9T —

SY'vET —

L0°09T —

TT'9LT —

mew

L

Y l}

\M

w

VWU v

L

Viviy

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

180

&3




MeO

7f

MeO

OMe

88'€ ~_

v6'€ "

18'9 —

9T'L —

TIT —

290°€
=209

=10"C

00T

-0.5

0.0

0.5

1.5 1.0

2.0

2.5

3.0

3.5

4.0

55 5.0 4.5
f1 (ppm)

6.0

6.5

95 90 85 80 75 7.0

10.5

11.5

84




OH
A

MeO

7f

MeO

OMe

8C'9S —
609 —

AL

NN

00°ZL

9T1°L6 —

CET0T —

60°STT —

6L VET —
CL'8ET —

TLEST —

€0°9LT —

170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10
f1 (ppm)

180

85




9T'L
0S°'L
1S°L
€S°L
vSs'L
SS'L
LS°L
8S°L
06°L
16'L
<6'L
80°8
60'8

N Ne=———

T€6 —

_ - =I1"¢C

—_ - =101

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 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

10.0

86




6V'T0T —

€S'VCT
6C°SCT
1S'9¢T
80°LCT
8T°LCT
S0°'SZT -1
TL4'8CT .\.
86°6CT
T6'0€T
€9'CET
6L'EET

9T VLT —

At | g ALl 4 2kl allh s v

i 1t AT ki L

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

180

87




Cl

T0°TT —

ML

01T
=007

70 65 60 55 50 45 40 35 3.0 25 20 15 10 05 0.0 -05
f1 (ppm)

7.5

8.0

8.5

9.0

12,0 115 11.0 105 10.0 95

88




Cl

89°86 —

0T'92T ~_
10'82T —
St6TT
TS'EET —
06'vET

98'SLT —

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110 100

190

f1 (ppm)

89




SS'L

6L°0T —

LA D\ S

-0.5

0.0

0.5

2.0 1.5 1.0

2.5

4.0 3.5 3.0

4.5

6.0 55 5.0
f1 (ppm)

6.5

7.0

7.5

95 90 85 8.0

11.0 10.5 10.0

11.5

90




L

" VWY

ki

o bk ) ,.,4....‘.\ At
'y TR

L

vLL6—

YT OTT
9Tt

€6°SCT
LL9TT AN
€8°9CT

T9'EET —

L6°T9T —
S6°€9T —

S8°'SLT —

0 T Y

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

190

91




99y
99'p
99y
L9
L9
Bk
s€'s
8e's
8E's

09
ho.o/
609

SE9
SE9

£6'9
mm.w/
€0°L

N

A

99°'v
99°'v k —
00-* — - O.N

197 — =
L9y \
89'p

4.68
f1 (ppm)

y

€0°L
S0°L
S0°L

9T’L
oc'z-
zeL
zeL
e
e
st's
6V,
05"
152

926 —

Fsoz

Foot

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 1.5 1.0 05 00 -05
f1 (ppm)

10.5

92




vL'69 —

00°LE

.

¥9°66 —

ETETT —
€S'8TT

L6°8TT I./.n
CLTTT —

09°£2T
ZT'0ET N
67 TET —
sTzeT

09°'VST —

PEELT —

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

180

93




LS°T
LS'C W.
8S°C

99°6 —

L

|

=T0'T

H/.:u.N
60T
H\mﬁ..ﬁ

0.0

0.5

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5

94




iy —

85°99 —

¥8°9L
00°LL
60°LL
T LL
veLL

6S°TTT ~_
ST'ETT

TTTCT —
8EVCT —

T9'TET —
08'SET —

0ov°LST —

v1°T6T —

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

200

95




