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Experimental Details:

EPR Spectroscopy: Electron Paramagnetic Resonance (EPR) spectrum was recorded using
Bruker EMX 1444 EPR spectrometer operating at 9.455 GHz. Diphenylpicrylhydrazyl, DPPH
(g = 2.0037), was used for the calibration. A solution of 2-phenylquinolin-4(1H)-one 1a
(0.01mmol) and Eosin Y (0.0035 mmol) in ACN (1 mL) was transferred to a capillary and EPR
spectrum was recorded. On irradiating reaction mixture with green LED for 2.5 h, a sharp
signal of a trapped radical was observed suggesting the formation short-lived quinolone radical

species.

UV-Vis Spectroscopy: The UV-Vis absorption spectra were taken using a PerkinElmer
Lambda 1050 spectrophotometer. The UV-Vis spectroscopic experiments were performed
using reaction mixtures at different time with 5 x 10-> M DMF solution in a quartz cuvette with
10.0 mm optical path length. UV-Grade DMF was used for the spectroscopic experiments.

Wavelength reported in nanometres (nm).

Cyclic Voltammetry (CV): CV was carried out using a computer controlled potentiostat (CHI
650C) and a standard three electrode arrangement that consisted of both platinum working and
auxiliary electrodes and SCE as reference electrode. All the electrochemical measurements
were carried out in Ar-purged dichloromethane solvent with n-BuyNPFg as the supporting

electrolyte. The scan rate for the measurements were typically 200-300 mV/s.
Experiments for mechanistic study

1. Radical trapping experiment with TEMPO:
An oven dried test tube was charged with magnetic stirrer, 2-phenylquinolin-4(1H)-one 1a
(110 mg, 0.5 mmol), Eosin Y (0.175 mmol) in DMF (5mL) as the solvent. In the reaction
mixture, TEMPO (39 mg, 77 mg, 117 mg corresponding to 0.5, 1, and 1.5 equiv.) was added,
and the contents were stirred at room temperature under green LED for 10 h in presence of air.
The reaction was diluted with water (60 mL) and the aqueous layer was extracted with ethyl
acetate (3x15 mL). The residue was purified over a flash chromatography using ethyl acetate-
hexane as the eluent. The yield of desired product 2a was found to decrease in a dose dependent

manner as shown below.
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S.No. Concentration of TEMPO Yield of 2a
1 0.5 equiv. 20%
2 1.0 equiv. 5%
3 1.5 equiv. 0%
Table S1
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Fig. S1: GCMS of the reaction mixture.
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2. Investigation of mechanism by EPR
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Fig. S2: EPR spectrum of the reaction mixture.

3. UV-Vis spectroscopic studies:
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Fig. S3: Time dependent UV-Vis spectra of the reaction mixture in DMF at 5 x 10~ M.

4. Singlet Oxygen ('0,) trapping Experiment:
An oven dried test tube was charged with magnetic stirrer, 2-phenylquinolin-4(1H)-one 1a
(110 mg, 0.5 mmol), Eosin Y (0.175 mmol) in DMF (5mL) as the solvent. In the reaction
mixture, terpinene (68 mg, 0.5 mmol) was added, and the contents were stirred at room

temperature under green LED for 10 h in presence of air. The reaction mixture was monitored
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by thin layer chromatography. A small aliquot of the reaction mixture was injected into the
mass spectrometer. The desired product 2a was formed and a peak corresponding to terpinene

adduct (4) was seen in the mass spectrum given below (Fig. S4).
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Fig. S4: GCMS spectrum of the reaction mixture.
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Copies of 'H and 3C NMR spectra

TIS'd—

LpEE—

0T
9Zh'L)
mz&.ar
209°%
629¢
260
bELL
0418
sars

BIEET—

Br

ZT

2a

U

-00' T

25 20 15 1.0 0.5

30

135 130 125 120 115 10 105 100 95 a0 85 &0 75 70 6.5 6.0 5.5 50 4.5 40
f1 (ppm})

14.0

LAEBER

9H56E
boLEE

CIE'0h
T2k 0
GES'OF

868501 —

A
055 21
98b $T1 )/r
95 52—
TIB'EZI~
859 6217
Se 02D
CL9ZED
115561 v
SE9RET—

9Th'0SI—

EbZZil—

Br

ZT

2a

20

50

60

130 120 110 100 90
1 (ppm}

140

150

130

190

(8]



0L E~
arse="

£pEE—

mm.m.n
STFE /
a1
SES'E
269
E1LE

091 mv

6L1'8

Br

ZT

_laa._

25 20 15 1.0 0.5

30

135 130 125 120 115 10 w5 100 9.5 9.0 8.5 8.0 75 70 6.5 6.0 5.5 50 4.5 40
f1 (ppm)

14.0

9EF 1E—

SBEBE

E65'6E
Z08'6E

oz o
gy 0]
9w

bIE'S0I—

SOEETT~_
etz aral 8
Qo' #T1 /.
6BA'SE
£9E"REL
6P BIT
S95ZEl
699°ZET

9BFBEL~.
SOZ' 0BT~

ZZb'0SI—

Se1'ZL—

Br

ZT

50

a0

f1 (ppm)

140

T
150

[9]



PQ OME BR

Lo6Y T —

SFee—
0ss8't —

9ETI'L
8FFI°L
0T8E°L
78687L
Sl
£TLSL
wmmm..__lV
£F99°L
OrR9'L
800L°L
£0TLL
Forls
Foors

0BBI'Tl —

’

OMe

J

ppm

12

B

PQ OME BR

8t'6E
65708
08'6¢
100t
oy
oy
£9°0F
06'SE A

£6'501
1TFL N

S6811
wm.mﬂ/
;.5%
PLSTI—
8.5\\\
i 4\
wsTel

66E1

81081
€6'09T —

£TTLl —

OMe

ppm

T T T T T
180 160 140 120 100

T
200

(10]



ESSE—

EBE'E—

Br

s

ZT

2d

— %8;

25 20 15 10 0.5

30

135 130 125 120 115 110 105 100 9.5 9.0 8.5 8.0 75 70 8.5 6.0 5.5 50 45 40
f1 {pom)

1.0

GRE'BE

Sb&'6E
fale

1z
&7k b
BEgond

108'68—

ca0a0r—

o0t
c00611L-
£6E mm;/
PP bEL
ayser |
[
pa1 WEW
avecr
186 8217
z81 161
€25 261
o8
soeeer

852051 —

80T°091—

08224 —

Br

ZT

50

f1 {ppm)

140

T
150

(11]



GEAL

QTR
S6T'8:

08E'ZT—

W

2e

(@) ZT

0T
e
et
Bz
ooz
60

oot

40 35 30 25 20 1.5 10 0.5

4.5

50

135 130 125 120 115 110 105 100 9.5 9.0 8.5 8.0 75 70 8.5 6.0
f1 {ppm)

1o

120611
6EZKELT
119421
7=t
CEILTT
£5E4ZT
655821
$IO6TT
EN.DQW
ZEROEL
0BS'ZET
aeprer
LESBET
TOCBET
z8zze <"

ERT0ST—

PEETLT

2e

10

20

50

&0

100 £l
f1 (ppm)

110

140 120

150

130

190

[12]



16—

SIEE—

ZHEE
o:u.mA_
BEBE
£85¢
209
SEY
5L —F
[y
Hnee
L
|eL
08¢
961’8
991'8

11£21—

Br

ZT

Br

2f

J ‘L___J| |LM4A,~J|'\__~_;

J\ I

|L_r'l h

F

A

w0
sl
960
ot
Lzel
b0

_Yao;

25 20 15 1.0 0.5 0.0

30

135 130 125 120 115 10 w5 100 9.5 9.0 8.5 8.0 75 70 6.5 6.0 5.5 50 4.5 40
f1 (ppm)

14.0

T0F6E
B09'6E
a1

ez o
Ghbop
£59 061

Q0a's0f —

LI0BII~
¢opezl
SB6'EZT
Ziopel—
neesEr
01l
e’ EW
Lz
£19pEl
205661 —

B2 Bkl —

TFIEL—

Br

2f

N 1 |

0

50

60

130 1m 110 100 a0
f1 (ppm)

140

150

130

190

[13]



g8

BIEE—

BIETI—

e =

hcs s

Br

ZT

Cl

2g

| U

E00T
P12
oot

—Yi.—

o0

0.5

10

40

4.5

50

85 80 75 _ 70 65 60
f1 {ppm)

9.0

135 130 125 120 115 110 105 100

14.0

L1F6E
AZXEE
SEBE

520k
Tabon
699 041

LG0T —

ap0rall—
ATkEST

=Rl M
assl—
PLE'BET
6PS TEI~_
EBYEEl—
8T HET -
£4T'SET 75
i

kL BT —

SETEL—

Cl

20

50

&0

130 120 110 100 90
1 (ppm)

140

150

180

190

(14]



BISE—

BAEET—

Br

ZT

=
N

01
Loy
2580
ez

E-ga'n

fcm_ I

25 20 15 1.0 0.5

30

135 130 125 120 115 10 w5 100 9.5 9.0 8.5 8.0 75 70 6.5 6.0 5.5 50 4.5 40
f1 (ppm)

14.0

£96°S01—

mmw.m:
Tear
96681~
EOS'ETI
b Pl —
SrEsEr"
OPTEER~
9L ZEL

R BET—

bap' ekl —

SLEZA]=—
952" pal —

EBZZL—

Br

ZT

0

50

60

130 1m 110 100 a0
f1 (ppm)

140

150

130

190

[15]



ors'e—

BEEE—

Fasys
fat e
05k
Sbe'E
958
85"
559
FEOE
BILE
SELE
BBLE
L1874
88
6978
£81'8

Br

Br

ZT

S l_lll_,_‘ L__wJ\\_M_. S

J Lﬂjﬂ_]'b'l"

2i

+2'0
ﬂ%Hm o

Ban
Lacn

—S0'T

25 20 15 1.0 0.5

30

135 130 125 120 115 10 w5 100 9.5 9.0 8.5 8.0 75 70 6.5 6.0 5.5 50 4.5 40
f1 (ppm)

14.0

IBEBE
S09°6E
FIE6E

TEC DR
by Ob-
6 0p-

41901 —

bEOETL
S26 1IN
Seb EZ1 /
BEY pEI -
490521 —
SBE BT~
QL0 TEN
E00°ZEL~F
E.mﬂ%n
BLz Ll

zmhmﬁ
SL¥BEL \

apaar —

oTZL—

Br

Br

ZT

2i

MMMMMMJW

0

50

60

130 1m 110 100 a0
f1 (ppm)

140

150

130

190

[16]



EIST—

PEEE—

LA
SEFL
EGk L
bEIL
ZEYL
099°L
6L9L
BT
ELLF
HaL hl\x
TL18
1Br's

Br

| Y JL "

Cl

ZT

k01
wmnm_

e
Hﬂmn;

160

=001

20 1.5 10

25

50 45 40

5.5

75 70 65
f1 (ppm)

80

85

135 130 125 120 115 110 15 100

14.0

IBEBE
S09°6E
P16

&
el Ly

TEC D=
by 0p-
6 0p

QER'S0T—

50611
s0s'EziA™
mmoemL
294 SZl
BhSRZI -
OFE6ZI
145081 —
1B 0EL
614760

m_um_mml\
s9E el
SIS6ET

8988k —

EST'EL—

Br

Cl

ZT

I

W

o

0

50

60

130 120 110 100 90
1 (ppm}

140

150

130

190

(17]



L1se—

BLEE—

b
09
Tal i
B05'L
L5
beS'E
TLO¢
BRI

L nﬂ

Tl
QTR
E61 mv

ZT

2k

10E
0ot
¥O'Z
1G]

—Zoa.ﬁ

0.5

10

40 35 30 25 20

4.5

85 80 75 _70 65 60
f1 (pem)

a0

135 130 125 120 115 10 105 100

14.0

OZEBE
FESBE
LB

o9aror
B0k
BLS O

BaT90] —

99Tt
qoEar]
1927411
29ELTT
PEORTT—
ba ETT /
[E=t=l o
958'5E1
FSE'GIT
9CTIEl
[}ttt
BhLZET \
CEELET
FESBET =

L

E£06'091—
SEEEe —

8124 —

Br

ZT

10

20

50

60

130 bE:i} 110 100 %0
f1 (ppm)

140

150

180

190

(18]



wlGE—

BIY'E—

6P E—

BIEEZT—

SN

L

Br

OMe

2|

Ik L |

For'e

LIRS
861
.Wlmnﬂ
S0l
“-o0g

=00

fvc,_

0.0

0.5

10

40 35

4.5

50

85 80 75 70 65 60
f1 {ppm)

a0

135 130 125 120 115 110 105 100

14.0

PEEBE

£99°65
1446
08665

6810k
86
909 0

pag'eE—

00507 —

060'ST1=F
oessi
061 W
1012t

nzv ez,
9154zl %
852521

651°0E1/
065ZE
199981 —
BbEEE1~—

OET'05] —

26E'65T—

ChZELT—

Br

OMe

ZT

50

f1 (pom})

140

T
150

[19]



018e—

BEEE—

EEA'E~,
098"

[CIVES
16147
a5z er
anve
e
9518
T8

Br

——

ﬂ

U

W

&)

OMe

OMe

2m

)

i

|

. uf“

S6'E
=4

-56'1

S60
oo
881

Fort

TDD~

85 80 75 70 65 60
1 (ppm)

5.0

130 125 120 115 110 105 100

13.5

S5E6E
E956C
LR

Ta6'6E
061Dk
2650k

£09' D

BLTSS
{4 =}

268501 —

108 111~
oZEEN—
L9681,
ZskzEl

EEEETI-L
91yl —
bbasz

602z
oSk eI —

LEFRET—

BhoEN
BZZ06T~
Bes0s

BETZL—

Br

OMe

ZT

OMe

R

|

10

20

50

&0

110 100 a0
f1 {ppm)

10

130

150

180

190

[20]



rse—

QLEE—

STEE—

19~

18L9-"

Shye—
BEg A=

951’8
bLTS:

OMe

Br

ZT

OMe

2n

TDD.—

0.0

0.5

10

40

4.5

50

7.0 65 60

1 (ppm)

7.5

135 130 125 120 115 110 WS 100 95 90 85

14.0

SEE'RE
EHSEE
ToLEE

F
ohﬂ._uv%-
BLEOR

£85 0 k__

bEO'E—

656 TOT="
O1£°500 ~_
EbTL0]

ar0'aIT—
EESEET

£89'¢21 V
BELSET—

84261~
BOTLEL
126681~

SEZ'0el—
Z88'09T—

ZETEL —

Br

OMe

ZT

OMe

2n

10

50

&0

140 130 1m 110 100 20
f1{ppm)

150

180

190

[21]



0LE T
9B ﬁw
BBET
H&d—

gCEE—

EERE—
SET+—

LET'L
99T°L-
8L
SBE'L~
OTL~
vmw@‘
669
#ET'8:
FLTE

LBTET—

OEt
OMe

Br
ﬂgnu“ul “

20

ZT

-96'T
1860
g0t
9eT

ﬁf.ﬂ

15 10 05 00

20

4.5

50

5.5

6.5

70
f1 (ppm)

85

.0

135 130 125 120 115 1.0 W5 100

14.0

65651 —

215684
ROy

15066

tm%n.w\%
TSE O
B15 0

PETH—

288501 —

SkEET~C
sy
SEERTI_
LeFa el §

£BEETI-L
£0p' kel H
==l |

segeal
B80S'ZEI—

09b'6E1—

IS8 8b1
E9¢'BET W
E¢Z'081

SapTL—

Br

OEt

OMe

20

Ll AL

10

20

50

B0

80 1 110 100 a0
f1 (ppm)

140

150

180

190

[22]



BOS'Z—

C8E—

856" E—

CIEE
Dmm,hu
TopL
ST
DEF L
0994
LE9L
L
1288

FL h%

[
B68'E-)

0518
of.m.k

Br

Br

ZT

OMe

2p

W LLJ. L_Lf_i_

Jﬂ,ﬁl

ELTE

=007
Rogot
8]

or'1
Fgg
R

_Ymﬁ.a

0.5 0.0

10

4.5

50

135 130 125 120 115 110 W5 100 3.5 90 8.5 8.0 75 70 6.5 &0
f1 (ppm)

1.0

B£76E
£8ye|

96965 .ﬁ.

BITOR
fatat s
eSOk

Ts0s—

620901~
L9011~
(e

S50~
0£8°ET1
BESHTT
£2B'STT IM
STE'8CI~
B80T~
B9 ZET ~—
BES'EET T

BEERET—

T4 —

Q0T8T —

88024 —

Br

Br

ZL

OMe

2p

50

f1{ppm)

140

T
150

(23]



0ST—

bag'E—

184 8~
EpRE-T

i

989'Ly)
Bh.mw
BILE

9518
i1 mv

0LTTT—

Br

OMe

ZT

OMe

OMe

2q

_ |JL;_JI /.

WMDD.M

Ere

—_— TS.N

L feot
oz

—Imn_ T

15 10 0.5 0.0

20

40

4.5

135 130 125 120 115 U0 105 100 9.5 9.0 8.5 80 75 70 8.5 80 5.5
f1 {ppm)

14.0

0T5'6E
LETRE
bEED

N

T
BLT0
SHE O
180k

oA
E19'09—

044507 —
BCEL0T

186811 —
LEEEED

08K bEL V.-
el 521 —
SOB'0ET~—
895'ZEl—

LOT'BET
PBE'GED

614061 —
OLG'EST—

08K 24—

Br

OMe

ZT

OMe

OMe

S L

10

20

50

&0

130 12 110 100 90
f1 (ppm)

140

150

130

190

[24]



96E £

BLEL
S6E°L
Zipe:
£29¢~
59 hw
189°L
mmm.h&
SET'E;
S51'8

Sipa—

LIFET—

2r

0w
29

g PRl . i
o

.TMH_ T

=00'T

120

0.5

10

20

25

30

40

4.5

50

70 65 &0
f1{ppm)

25

8.0

110 10.5 10.0 9.5 9.0

1L5

125

3.0

FLEBE

CHEBE
164 6E

0000k
20206
L1106

929

kOO —

0coelr—
S5 k2L -
L0LFET
504521 =4
CLETET—

Sk BET ~
a1 opr-"

T8 T4l =—

Br

10

20

50

60

10 1= 110 100 a0
f1{ppm)

140

150

180

190

[25]



L0S'E~
BO5Z

pPEE—

ShEL |
cars
OBE'L
055L
Dhm.h%.
0994,
Dmo.hw
LBIL

0608~
60187

T ET—

Br

ot
10T
860

60

-0 T

0.5

10

20

25

BIEE—

DLE'BES
BEGBE
B

30

40

4.5

65 60
f1 (ppm)

70

80

120 115 110 105 100 95 9.0 8.5

125

132

O 0k
ZTH Ok
ZE90h

S9F 901 —

00Z'811T—

BEEETT~_
| P el
ge1'9g1-"
ek ZET—

EICBEI—

SI06HT—

SPEILI—

10

20

50

&0

90

140 130 1 110 100
f1 (ppm)
(26]

150

180

190




THE'T
8567
TRy

BSE'E—

LEEE
SSE'E
ELEF
TBE®

Fooe

120

0.5

10

20

25

30

110 105 100 95 90 85 80 A5 70 _ 65 60 55 50 45 40
f1{ppm)

115

125

13.0

18P —

S5E m»n‘__

L
CLLEE
THE'BE

06 1Ok
g6 Db
8090k

208 h—

SLEBOT—

AELIT—
BRObET
09v'EzT—
teraz1<"
TenzEl—
0168 —

Sk B

CBE'TLT—

2t

I

"

30 10

50

80 &0

100
f1 (pam)

110

190 180 170 180 150 140 130

200

(27]



09EE—

SebE
SERE
SEbE
SevE
SOLE
SELL
BbeL
5L
602
oeces
SE1'8,
BS18<"

BELET—

Br

CO,CH;

N
H

L

2u

(|

=207
a0z

=001

oot

a5

10

5.0 45 40 35 30

5.5

6.5

7.0
f1{ppm)

8.5

90

135 130 125 120 1.5 110 105 10.0

1.0

OLE6E
BLSEE
£RLBE JP

SO0Z'0F
g
2290k

BEE P —

ET9E0T—

FEF BT~
faratzorat |

ZhE'SEl Vr
BAUSET =T

08281 —

Te06El —
SO0 T4 —

BLOEIT—

LEVZL —

Br

30

50

80 B0

100
f1{ppm)

130 110

190 180 170 10 150

200

(28]



BISE~,

I

85T

QUEE—

2E'E—

Br
CO,CH3

09—
fei— p—

L8 —

2v

TR

_Yaa_

a5

10

20

25

3.0

40

45

5.0

70 65 6D
1 (ppm)

75

8.0

8.5

120 1L5 110 10.5 10,0

125

bO8L—

n_mm.mm
m_mm.wm
LELBE

S5T°0F
o O
EL50p

e0He—

159201 —

BTN
ECT¥EI~ 1
190521 \1
e
phT bl —
916 LET—

0I0ER —

ZaYEe —

FATEL —

Br

CO,CHs

N
H

2v

10

50

100
71 (ppm)

T
110

150

[29]



Elge—

TLEE—

CLRE~—
Al

Ol
ke
ZISe"
e
ST

29T —

Br

CO,CH,

N
H

b”.lnt

_J

2w

8960
o
Feant

vac T

a5

10

40 35 30

45

5.0

5.5

6.5

f1{ppm)

135 130 125 120 1.5 110 105 10.0

1.0

COETEE
TSRS
084"6E

LBT'0F
Q0% D
SI9ok!

B E—

ZI9E0—

C5H I~
SCR'ECT

SHE'STT M
SLL5ET

EBE'EET—

EB0'BET —
966°0k —

bE0E9T—

bLTTE—

Br

CO,CH3

2w

B i

T T
30 10

50

100
f1 (pam)

T
110

150

(30]



800 t—

=T
WLt
BLL
08~

SIEZI—

Cl

Tmmd

o0

0.5

10

40

4.5

50

70 685 80
f1 {ppm)

75

8.5

9.0

120 115 110 0.5 100

125

13.5

14.0

E9ETRE
TL56E
(8L'6E

2610k
FUCE

S190F

C0E ¥ —

LOTH0T—

ST~
10921
mhm.vﬂ V.

9ER'RC] \1
ELHEE~T
LORLET~_
£9T' 141 5

EE9E9—

952 L —

0]
N

Br
CO,CH3

I

2x

Cl

10

20

&0

140 130 1m 110 100 20
f1 (ppm)

150

130

190

(31]



PEEE—

T6E¢
e
TEFE
1854
Z09°¢
189
e
S1Le
el
8b1'8~,
sara”

LIEET—

ZT

3a

o ),

A

=

=001

0.5

10

40 35 30

4.5

85 80 75 _70 65 60
f1 (pem)

a0

135 130 125 120 115 10 105 100

14.0

g9grae—

a1
8be 121 W
169621

946571
658871

PO
80°0£1 <
[
98E'8E] —
B9EEl—

0£5'E51—

GEOHLT—

ZT

3a

30 10

50

60

100 @0 80
1 (ppm)

130 110

150

180

190 180

200

(32]



A E—~
15—

SESE—

uEe—
Skt
BLOL—

BETE—

ZT

Fooe

Fere

15 Lo 0.5 0.0

20

3.0

40

4.5

6.0 55

f1 (ppm)

6.5

115 1.0 10.5 0.0 85 9.0 8.5 8.0 Z5

120

GEY TE—

BELBE
HES'BE
ObLEE

S5 6E
baroy
ELE O

Za5'op

BECW—

FOZET ]~
SOS' [E1 =
£S5k FEl~
ZI6'SZI—
2E26zl

TLE6CT W.
9sEzEl~"
196551 —
964 BEL,_
i

LB0FST

CEEELl—

ZT

10

50

60

100 @0 a0
f1 (ppm})

110

180 180 170 180 150 10 130

200

(33]



805

GEEE—

BSE'E—

a1
LETE
BIEL
S6EL
S1bs
HISL
95,
59'L
s
£89s
mes
wee!
8218
218

OMe

. J‘_JL__M il

L)

Tﬁm.m

bz
SEDT
02
Fa0z

Foot

Tmo.—

oo

as

10

45

50

135 130 125 120 115 110 105 100 95 9.0 8.5 8.0 7.5 70 6.5 6.0
f1 (ppm)

14.0

il
T65'6E
D08 BE-)

BIZ0b-
o
B

B9E'E—

9E9E—

FASE 21 S
LEXBITN
[ N
ol =g
096'SET M
BILDEL
£60°TEL,
PES ZET

00E'eEl —

LLEES]—

LR09T—

Ok —

ZT

OMe

30 10

50

60

100 sl 80
1 ({ppm)

130 110

150

160

80 180

200

(34]



B05T—

SOE'E—

LBE'LY

CI'L
BIEL
9Z9'L

bSL
6694
QLL
BET'E
L5718

BEETI—

|
IHL

ZL

Cl

3d

L

-OrT
7225
~$0'1

=001

—€6'0

0.5

10

40

45

50

135 130 125 120 115 110 105 100 2.5 90 8.5 80 75 70 6.5 6.0
f1 (ppm})

14.0

£OE'BE
QLG EE
SRBE

ol
T1F b
oEaor’

STHE—

OpE8IT—
002121~
161521

621 omﬂu”
OT6'8Z1 =~
96k TET ~
058281 —
QL0'SET—"
SBILET-T
ke 0K -

9k5'csl—

CITRL —

ZT

Cl

3d

30 10

50

100 80 &0

1 (ppm)

110

190 180 170 180 150 140 130

200

(35]



B28ET—

LIFTT—

Cl

ZT

3e

£80

rego

581
w60
“60'T
60

vYDD~

0.0

0.5

10

40 35

4.5

50

85 80 75 70 65 60
f1 {ppm)

a0

135 130 125 120 115 110 105 100

14.0

FLEEE
£85'6E
DBLEE

BOZ" 0k
S
Lz90p

L8y

han
551T /
18421
DEE'SET z_/
95k 821
bizeTI
52 0gI~E
£o50E1—
9LLET

oieters
EELEET

690041

BE0ESl

ZBOBLT—

Cl

ZT

3e

50

100
f1 {ppm)

T
110

150

(36]



bos'e—

BEEE—

BZE'E~
958'E~

OMe

ZT

OMe

3f

_JL“J o B J

b

I

00'e
ﬁmmn.m

Feor

15 10 0.5

20

40 35 30

45

50

135 130 125 120 115 110 105 100 95 90 8.5 8.0 75 70 6.5 6.0
f1 (ppm})

14.0

£BE'6E

909'6E;
ST8BE:

ZE2 b
Thb0b
osa'0p

ol
292 omv

545 %8—

LT~
BSEETT="

LRI~
BT TE]
fatatotral “
abs'pl

6I6'5CT 7
FO90ET—
TISEET ="

B GE]—

TEOBET—
98k 051"
EATEST—

8B0bT—

OMe

ZT

OMe

3f

10

30

&0

100 0 a0
f1{ppm)

130 110

150

160

180 180

200

(37]



BOSE—

b

L
ZOETE
TTHE
185¢
1094
L
BLYE
LB9E—]
BILE
E0T'8;
ECT'8:
905 &
fataeg}

ZT

J

B

|1l

20T
€01
=101
=860

=007

—10°T

0.5

10

40 35 30

4.5

85 80 75 _70 65 60
f1 (pem)

a0

135 130 125 120 115 10 105 100

14.0

TiT6E
18K
06865

BOT' O
a1E e
Ere

00 18—

LB —
086'ECE

_umm,vwﬁJ;/.r
are'sel—

044 ZET—

PHOBEL—

arrskl—

SS9ELl—

v

50

100

f1(pam)

T
110

150

(38]



05—
Woz—

SLTZE—

=101
001
E660

560

vluwa

20 1.5 10

25

50 45 40

5.5

75 70 65
f1 (ppm)

80

85

135 130 125 120 115 110 15 100

14.0

129 —

ADEZEE
LISEE
SELEE

5t
ERT k-
5L 0k

T95 0

025 98—

OFT'8IT—
600121 —
BOE T~
SEE'SET—

TOFEZET—

SOE'BET—

GFR 15—

LBEEL]

30 10

50

&0

100 il 80
f1 (pam)

110

150 1 130

10

190 180

200

(39]



05T

'LJ\_J

SE6'E—

BO&Z—

L _J
T

-,

CO,CHs

ZT

3i
M

Fé60
590
0

=460

#cca

10 0.5

15

20

40

45

70 8.5

f1{ppm)

T

8.5

9.0

135 130 125 120 115 110 105 100

14.0

anrsa—

CEIEIT—
TER'1ZT
BEP'SCL

PED'9Z] V

BFEE] —

RERET—

164 bFl —

HEQES

890kL —

il

10

20

60

110 100 90
f1 (ppm}

120

150

150

180

190

[40]



