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1. General considerations



The 'H NMR and '*C NMR spectra were recorded on a 400 MHz
Bruker FT-NMR spectrometer (400/100 MHz). All chemical shifts are
given as 0 value (ppm) with reference to tetramethylsilane (TMS) as an
internal standard. The peak patterns are indicated as follows: s, singlet; d,
doublet; t, triplet; m, multiplet. The coupling constants, J, are reported in
Hertz (Hz). High resolution mass spectroscopy data of the product were
collected on an Agilent Technologies 6540 UHD Accurate-Mass Q-TOF
LC/MS (ESI). All the solvents and commercially available reagents were
purchased from commercial suppliers. Products were purified by flash

chromatography on 200-300 mesh silica gels, Si0,.

2. Representative procedure for the model reaction
HO  Cl .

Q Ru(bpy)sCls
() v omon ()

1a, 0.5 mmol Blue LEDs, air, rt 3a, 66%

A 5 mL oven-dried reaction vessel equipped with a magnetic stirrer
bar was charged with 1-phenylpiperidine (1a, 81 mg, 0.50 mmol),
CH;CN (2.0 mL), Ru(bpy);Cl, (1.9 mg, 0.005 mmol) and N-
chlorosuccinimide (NCS, 2a, 133 mg, 1.0 mmol). The reaction vessel was
exposed to blue LEDs (420—425 nm, 1.5 W) irradiation at room
temperature in air with stirring for 12 h. Upon completion, it was
quenched with water (3.0 mL), and then extracted with ethyl acetate (10

mL X 3). The combined organic layer was washed with brine, dried over
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anhydrous Na,SO,, and evaporated under reduced pressure. The residue
was purified by column chromatography on silica gel with petroleum

ether/ethyl acetate (20:1) as the eluent to give 3a in 66% yield.

3. Preliminary mechanistic investigation
Ru(bpy)sCl>

Gl Cl
N TEMPO
[ ) .o 0 .
O+ 7 o ()

Blue LEDs, air, rt
3a, ND

(a) A 5 mL oven-dried reaction vessel equipped with a magnetic
stirrer bar was charged with 1-phenylpiperidine (1a, 81 mg, 0.50 mmol),
CH;CN (2.0 mL), N-chlorosuccinimide (NCS, 2a, 133 mg, 1.0 mmol)
and TEMPO (156 mg, 1.0 mmol). The reaction vessel was exposed to
blue LED (420—425 nm, 1.5 W) irradiation at room temperature in air
with stirring for 12 h. TLC analysis of the resulting mixture showed that

3a was not formed.

I
Ru(bpy)3Cl, HO  ©C

C|3|
N BHT
O O
(O~ )+ 7 CH,CN QE ;

Blue LEDs, air, rt
3a, ND

(b) A 5 mL oven-dried reaction vessel equipped with a magnetic
stirrer bar was charged with 1-phenylpiperidine (1a, 81 mg, 0.50 mmol),
CH;CN (2.0 mL), Ru(bpy)sCl, (1.9 mg, 0.005 mmol), N-

chlorosuccinimide (NCS, 2a, 133 mg, 1.0 mmol) and BHT (220 mg, 1.0
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mmol). The reaction vessel was exposed to blue LEDs (420—425 nm, 1.5
W) irradiation at room temperature in air with stirring for 12 h. TLC
analysis of the resulting mixture showed that 3a was not formed.
Meanwhile, enamine intermediate was observed in GC-MS analysis

(Figure S1).
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Figure S1. GC-MS analysis of enamine intermediate

OO + oy 2 O
\V\_f CH3CN

Blue LEDs, '80,, rt
3a, 64%

(c) A 5 mL oven-dried reaction vessel equipped with a magnetic
stirrer bar was charged with 1-phenylpiperidine (1a, 81 mg, 0.50 mmol),
CH;CN (2.0 mL), Ru(bpy);Cl, (1.9 mg, 0.005 mmol) and N-
chlorosuccinimide (NCS, 2a, 133 mg, 1.0 mmol). The reaction vessel was
exposed to blue LEDs (420—425 nm, 1.5 W) irradiation at room
temperature under molecular oxygen ('80,) atmosphere at room
temperature for 12 h. The '30-labeling product (1¥0-3a) was isolated in

64% yield, and it was confirmed by GC-MS analysis (Figure S2).
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Figure S2. GC-MS analysis of '#0,-isotopic labeling product (130-3a)

4. X-Ray single crystal diffraction analysis of 3n

3,3-Dichloro-1-(cyclohexa-1,3-dien-1-yl)-4-phenylpiperidin-2-ol

(3n, CCDC: 2081144)
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5. Characterization data for the products

HO  Cl
OO
3,3-Dichloro-1-phenylpiperidin-2-ol (3a). Colorless oil (81 mg). 'H NMR (400
MHz, CDCl;) § 1.74-1.81 (m, 1H), 2.09-2.21 (m, 1H), 2.43-2.48 (m, 1H), 2.65-2.71
(m, 1H), 2.72 (d, J= 2.4 Hz, 1H), 3.16-3.20 (m, 1H), 3.38-3.45 (m, 1H), 5.36 (s, 1H),
6.97 (t, J=17.6 Hz, 1H), 7.05 (d, J = 7.6 Hz, 2H), 7.30 (dd, J, = 8.4 Hz, J, = 7.6 Hz,
2H).'3C NMR (100 MHz, CDCls) : 23.3, 37.8, 41.1, 88.2 90.8, 119.2, 121.8, 129.2,

149.7. HRMS (ESI) calcd for C;{H4CI,NO: 246.0447 [M+H]", found: 246.0428.

HO Gl Cl
3,3-Dichloro-1-(4-(trifluoromethyl)phenyl)piperidin-2-0l (3b). Colorless oil (102
mg). 'H NMR (400 MHz, CDCls) 6 1.78-1.82 (m, 1H), 2.13-2.19 (m, 1H), 2.46-2.49
(m, 1H), 2.66-2.74 (m, 1H), 2.92 (s, 1H), 3.25-3.32 (m, 1H), 3.38-3.45 (m, 1H), 5.44
(s, 1H), 7.08 (t, J= 8.8 Hz, 2H), 7.53 (d, J= 8.4 Hz, 2H). 13C NMR (100 MHz, CDCl3)
d:23.1,25.4,37.5,40.9, 87.1,90.5, 117.8, 126.5 (q, *Jc—r = 3.6 Hz), 126.5 (q, 2Jc—f =
10.9 Hz), 152.3. HRMS (ESI) calcd for C,H3Cl,F;NO*: 314.0321 [M+H]*, found:

314.0326. 'F NMR (376 MHz, CDCl3) 6 —61.7.



HO Gl
Br@—th
1-(4-Bromophenyl)-3,3-dichloropiperidin-2-ol (3¢). Colorless oil (113 mg). 'H
NMR (400 MHz, CDCl;) 6 1.75-1.80 (m, 1H), 2.10-2.18 (m, 1H), 2.44-2.47 (m, 1H),
2.64-2.69 (m, 1H), 2.77 (s, 1H), 3.11-3.15 (m, 1H), 3.36-3.41 (m, 1H), 5.29 (s, 1H),
6.93 (d, J=6.0 Hz, 2H), 7.38 (d, /= 6.0 Hz, 2H). 13C NMR (100 MHz, CDCl3) & 23.2,
37.6, 41.3, 87.9, 90.6, 1144, 120.8, 132.1, 148.9. HRMS (ESI) calcd for

C11H3BrCI,NO: 323.9552 [M+H]", found: 323.9548.

HO ClI cl
3,3-Dichloro-1-(p-tolyl)piperidin-2-ol (3d). Colorless oil (105 mg). 'H NMR (400
MHz, CDCls) 6 1.74-1.78 (m, 1H), 2.10-2.18 (m, 1H), 2.29 (s, 3H), 2.43-2.46 (m,
1H), 2.64-2.69 (m, 1H), 2.71 (d, J = 1.2 Hz, 1H), 3.09-3.11 (m, 1H), 3.37-3.41 (m,
1H), 5.29 (s, 1H), 6.96 (d, J = 5.2 Hz, 2H), 7.10 (d, J = 5.6 Hz, 2H). '3C NMR (100
MHz, CDCl;) 6 20.6, 23.4, 37.8, 41.4, 88.5, 90.8, 119.4, 129.8, 131.5, 147.3. HRMS

(ESI) caled for C,H;cCI,NO: 260.0603 [M+H]", found: 260.0605.

HO CI

e

Cl



3,3-Dichloro-1-(3-chlorophenyl)piperidin-2-ol (3e). Colorless oil (103 mg). 'H
NMR (400 MHz, CDCl;) 6 1.77-1.79 (m, 1H), 2.10-2.19 (m, 1H), 2.45-2.47 (m, 1H),
2.65-2.70 (m, 1H), 2.76 (s, 1H), 3.17-3.20 (m, 1H), 3.37-3.41 (m, 1H), 5.35 (s, 1H),
6.92-6.94 (m, 2H), 7.02 (s, 1H), 7.20 (t, J = 5.6 Hz, 2H). 3C NMR (100 MHz, CDCl;)
0 23.2,37.6,41.2,87.7,90.6, 117.0, 119.1, 121.7, 130.2, 134.9, 151.0. HRMS (ESI)

caled for C;;H,3CI;NO: 280.0057 [M+H]*, found: 280.0059.

Cl
HO cl
ate)
Br

1-(3-Bromophenyl)-3,3-dichloropiperidin-2-ol (3f). Colorless oil (121 mg). 'H
NMR (400 MHz, CDCl;) 6 1.77-1.79 (m, 1H), 2.10-2.18 (m, 1H), 2.44-2.47 (m, 1H),
2.65-2.70 (m, 1H), 2.79 (s, 1H), 3.17-3.19 (m, 1H), 3.37-3.41 (m, 1H), 5.33 (s, 1H),
6.96-6.98 (m, 1H), 7.08-7.09 (m, 1H), 7.15 (t, J = 5.6 Hz, 1H), 7.18 (s, 1H). 13C
NMR (100 MHz, CDCls) 6 23.2, 37.6, 41.3, 87.7, 90.6, 117.6, 122.0, 123.1, 124.6,
130.5, 151.1. HRMS (ESI) caled for C;H;3BrCI,NO: 323.9552 [M+H]*, found:

323.9547.

Cl
HO Cl
ate
H3C

3,3-Dichloro-1-(m-tolyl)piperidin-2-ol (3g). Colorless oil (100 mg). 'H NMR
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(400 MHz, CDCl3) § 1.75-1.79 (m, 1H), 2.10-2.19 (m, 1H), 2.33 (s, 3H), 2.43-2.46
(m, 1H), 2.66-2.71 (m, 1H), 2.74 (s, 1H), 3.15-3.18 (m, 1H), 3.38-3.42 (m, 1H), 5.37
(s, 1H), 6.80 (d, J = 5.2 Hz, 1H), 6.85-6.87 (m, 2H), 7.18 (t, J = 5.2 Hz, 2H). 13C
NMR (100 MHz, CDCls) & 21.7, 23.4, 37.8, 41.1, 88.2, 90.8, 116.2, 119.9, 122.7,
129.1, 139.1, 149.7. HRMS (ESI) caled for C1,H;sCLNO: 260.0603 [M+H]*, found:

260.0597.

HO ClI Cl
ase
Cl

3,3-Dichloro-1-(2-chlorophenyl)piperidin-2-ol (3h). Colorless oil (87 mg). '"H NMR
(400 MHz, CDCl3) 6 1.73-1.77 (m, 1H), 2.25-2.28 (m, 1H), 2.42-2.45 (m, 1H), 2.67—
2.72 (m, 1H), 2.85 (s, 1H), 2.99-3.02 (m, 1H), 3.42-3.46 (m, 1H), 5.07 (s, 1H), 7.05
(t,J=5.2Hz, 1H), 7.22 (t, /= 5.2 Hz, 1H), 7.37 (d, J = 5.2 Hz, 1H), 7.41 (d, J=5.2
Hz, 1H). 3C NMR (100 MHz, CDCls) 6 23.4, 38.5, 43.7, 87.5, 91.1, 124.6, 125.3,
127.5, 130.1, 130.6, 146.7. HRMS (ESI) calcd for C;;H;;CI5NO: 280.0057 [M+H]*,

found: 280.0059.

HO ClI

AT

Br

1-(2-Bromophenyl)-3,3-dichloropiperidin-2-ol (3i). Colorless oil (102 mg). 'H
10



NMR (400 MHz, CDCl3) § 1.74-1.77(m, 1H), 2.24-2.32 (m, 1H), 2.44-2.48 (m, 1H),
2.68-2.73 (m, 1H), 2.89 (s, 1H), 2.99-3.02 (m, 1H), 3.38-3.42 (m, 1H), 5.00 (s, 1H),
6.99 (t, J= 5.2 Hz, 1H), 7.27 (t, J = 5.6 Hz, 1H), 7.48 (d, J = 5.2 Hz, 1H), 7.57 (d, J=
5.6 Hz, 1H). *C NMR (100 MHz, CDCly) § 23.3, 38.7, 44.4, 87.7,91.2, 121.1, 125.3,
125.9, 128.2, 133.8, 148.7. HRMS (ESI) calcd for C;;H;3BrCLNO: 323.9552 [M+H]",

found: 323.9547.

OCHs

3,3-Dichloro-1-(2-methoxyphenyl)piperidin-2-ol (3j). Colorless oil (76 mg). 'H
NMR (400 MHz, CDCl;) 6 1.73-1.77 (m, 1H), 2.17-2.25 (m, 1H), 2.42-2.45 (m, 1H),
2.68-2.73 (m, 1H), 2.95-2.98 (m, 1H), 3.48-3.53 (m, 1H), 3.87 (s, 3H), 5.17 (s, 1H),
6.88 (d, J=5.6 Hz, 1H), 6.93 (t, J = 5.2 Hz, 1H), 7.07 (t, J = 5.6 Hz, 1H), 7.11-7.13
(m, 1H). 3C NMR (100 MHz, CDCl;) 6 23.7, 38.4, 42.9, 55.8, 87.2, 90.7, 111.9,
121.3, 123.5, 124.7, 138.5, 153.2. HRMS (ESI) caled for Ci,H;cCI,NO,: 276.0553

[M+H]", found: 276.0556.

HsC HO CI

el

HsC

3,3-Dichloro-1-(3,5-dimethylphenyl)piperidin-2-ol (3k). Colorless oil (68 mg). 'H
11



NMR (400 MHz, CDCl3) § 1.75-1.78 (m, 1H), 2.10-2.18 (m, 1H), 2.29 (s, 6H), 2.43—
2.46 (m, 1H), 2.65-2.71 (m, 2H), 3.14-3.17 (m, 1H), 3.37-3.41 (m, 1H), 5.36 (s, 1H),
6.63 (s, 1H), 6.68 (s, 2H). °C NMR (100 MHz, CDCl3) § 21.5, 23.4, 37.8, 41.2, 88.2,
90.8, 117.0, 123.7, 138.8, 149.7. HRMS (ESI) caled for C;3H;sCLNO: 274.0760

[M+H]*, found: 274.0761.

HO ClI

3,3-Dichloro-1-(naphthalen-1-yl)piperidin-2-ol (31). White solid (84 mg), mp:
95-96 °C. 'H NMR (400 MHz, CDCl3) 6 1.78-1.80 (m, 1H), 2.37-2.39 (m, 1H),
2.50-2.53 (m, 1H), 2.75 (s, 1H), 2.93-2.95 (m, 1H), 3.60 (m, 1H), 5.09 (s, 1H), 7.41
(t, J=5.2 Hz, 1H), 7.46-7.53 (m, 3H), 7.64 (d, J = 5.6 Hz, 1H), 7.83 (d, J= 5.6 Hz,
2H), 8.50 (d, J = 4.8 Hz, 1H). 13C NMR (100 MHz, CDCl;) & 23.7, 38.1, 43.9, 88.3,
120.1, 123.7, 125.3, 125.7, 126.0, 126.1, 128.4, 134.8, 146.4. HRMS (ESI)calcd for

Ci5sH16C1LNO: 296.0603 [M+H]", found: 296.0602.

ates

3,3-Dichloro-4-methyl-1-phenylpiperidin-2-ol (3m). Colorless oil (92 mg). 'H
NMR (400 MHz, CDCl;) 6 1.28 (d, /J=4.4 Hz, 3H), 1.68—1.72 (m, 1H), 1.79—-1.86 (m,

12



1H), 2.63-2.69 (m, 1H), 2.75 (s, 1H), 3.16-3.19 (m, 1H), 3.46-3.51 (m, 1H), 5.46 (s,
1H), 6.96 (t, J = 5.2 Hz, 1H), 7.05 (d, J = 5.2 Hz, 2H), 7.29 (t, J= 5.2 Hz, 2H). C
NMR (100 MHz, CDCly) 5 16.0, 31.0, 38.6, 41.8, 88.9, 97.2, 118.9, 121.7, 129.2,

149.5. HRMS (ESI) calcd for C,HCI,NO: 260.0603 [M+H]", found: 260.0607.

HO CI cl
O30
3,3-Dichloro-1,4-diphenylpiperidin-2-ol (3n). White solid (119 mg), mp: 85—86 °C.
'H NMR (400 MHz, CDCl3) 6 1.89-1.92 (m, 1H), 2.53-2.60 (m, 1H), 2.93 (s, 1H),
3.34-3.36 (m, 1H), 3.60-3.65 (m, 1H), 3.78-3.80 (m, 1H), 5.56 (s, 1H), 7.00 (t, J =
5.2 Hz, 1H), 7.10 (d, J = 5.6 Hz, 1H), 7.32 (t, J= 5.2 Hz, 2H), 7.35-7.39 (m, 1H),
7.46-7.47 (m, 1H). 13C NMR (100 MHz, CDCl;) 6 29.3, 42.2, 48.9, 89.6, 94.6, 119.0,
121.9, 127.9, 128.0, 130.4, 137.8, 149.5. HRMS (ESI) calcd for C;;H;sCI,NO:

322.0760 [M+H]", found: 322.0757.
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6.'H and '3C NMR spectra of the products

€L
0SL'L
LS}
%:74 3
191
9L
8L
6L
6Ll
108t
608°L
260C
€0L'e
SLe
szLe
9€L'T
ye
151
691'C
08L'C
0612
Lz'e
€1z
:74 44
9E¥'T
1444
[4:1 44
e
6L¥'T
14:x4
9592
819°C
069°'C
€1LT
:17x4
veLre
LS1°E
S9L'e
98L°¢
S61°E
6.£¢
18¢2°¢
ov'e
13 4
3247
8vy'e

9¢'S
569
€169
1669
oL
190°L
vsTL
SLTL
v6TL
96T°L
S1EL

i )y
@ >\:§CI

N

3a

1.05

1.03 1.03

1.00

PPN

10

9g€'ee

VSLLE
SELIY

928'9L
ov0'LL WI
VST LL

631'88—
S8L06—

05161 —
svglzL—

eezt

S69°6V1

HO ClI cl

3a

PPN

T
200

14



C
HO cl

FsC

1.03 1.04
(98

1.06
1/04

0/99

b

0

098

PPN

10

oolee
96€'Gc —

cLg'Le
€16°07

0zz9L
8802L v
sseLL

6€1L°L8
61506

228l ——un

8yy'ocl
¥8¥'9CL
0259zt
185921

12eTs) \

|
HO CCI

FiC

3b

PPN

T
o
15

T
200




8L9'19

x

HO

FsC

3b

PPN

-200

-150

-100

16



¥SL)
(7%
oL’}
99L'}
VLl
9LL'}
[4:741
98L'}
68L'L
€611
86.L'L
col'e
oLL'e
yATSA
veLe
leLe
6EL'T
eld %4
€5L'e
[2°1%4
89L'C
7A%4
€8L'e
9eY'T
(3444
Lyv'e
09v'e
So¥'C
(YA 44
¥9'C
8¥9'C
€99'C
LL9C
989'C
¥69'C
cLLe
LoLe
6LLE
vere
crle
LyLe
9€'e
26C'S
0L£'€
gee'e
06€'e
sov'e
Lv'e

Cl
HO cl

Br

3c

2.02

|
200

098  1.04
0/96 [ 104

1.02

101 |

1/05

1.03

2 PPN

L6LET—

¥86°LE ——
LW ——

1zgoL
2oLl —N

GeEPLL—

weoet ——

8L02e ——

1588y —

Cl
HO cl

3c

PPN

T
200




SvlL
6L
9GLL
29LL
89LL
vLL)
B6LLL
v8L'L
660C
01T
14354
[24%4
k:14%4
9€L'T
(2454
0sLe
85LC
LT
cLe
08L'e
88CC
8zv'e
8zve
eV’
laad
aesv'e
9s¥'e
6€9C
19T
299°C
699°C
89T
269C
60LC
ciLe
880°€
€60°€
L01°€
e
89€'€
€Le¢
88€'¢
¥6€°€
60¥'€
vive
162°S

Cl
HO cl

HsC

3/05

1.01

1.00

1/05

1.01

PPN

10902
L6€°€C—

S6L'LE
9LE LY

£vg'9L
ve0LL—N

99z LL—

Z0588 ——
€806 —

r4241%%

19,62 —
sy —

PAZWA4Y

Cl
HO cl

3d

PPN

0
18

T
200




6921
08’1
161
voL'e
e
(33%4
92T
€eL'e
wie
8rL'e
SS1°e
€91'e
(7254
A% 4
s8L'e
re
69¥'Z
(34:x4
89T
[74:x4
69T
69T
coLe
9622
€L1'E
ogl'e
€61
ooz'e
89¢°¢
€Le'¢
68¢'¢
e
€6€°¢
60v'e
viv'e

8169
0€6'9
€V6'9
veo'L
681°L
€0T'L
azL
€STL

TS e

A

1.04

1.04

1.00

oFs

Cl

061°€C

L6s’LE
\a7454

SveoL
9G1LL W
89€°LL

Ler8—
20906 —

EV0'LLL

90L6LL ——
089'LZL—

89L'0¢clL
vreveL

L56°0S1

Cl
HO cl

3e

Cl

PPN

T
o
19

T
200




900
06LL
(1] %4
80L'e
9z
€cre
ogLe
8€L'e
svi'e
4154
09’z
912
vLve
[4:1%4
e
L9v'2
1v9'C
§59'C
09T
19T
269'C
0oLz
682
L91°¢
viL'e
181'¢
6L
19¢°¢
cLee
18¢°¢
z6E'e
80’
e

€ee's
1969
€969
SL69
1169
080°L
€60°L
2193
Svi'L
8s1°L
181L
9sT'L

1.03 1.04
103 los/ 1/05
091 104

1/02

9802

h

1.01
100/

HO ClI cl

3f

Br

PPN

10

06L'eT—

9.G°Le—
6STIY—

68'9L
SOL'LL

L1€LL

osr8—
£1506—

€5 LLL—
080°Z2L —___
180°€7L ———
9zoveL—

;sroeL ——

oLLISL —

|
HO C cl
3f

Br

L

PPN

20

200




vsUL
Lor'L
sor't
L
ury
€8l
8Ll
voL'z
ze
0zLz
921’z
veLz
iz
8Lz
9612
€912
oLe
8112
8L’z
0g€'Z
vev'e
6EV'Z
£9V'T
5592
£997
8197
89
0022
80.Z
9€1Z
zs1e
851°E
ze
8LLE
8LEE
£8€°E
998°S
66€E
vov'e
6LY'E
vev'e
6829
2089
058'9 —\_
8989 —
9011
6L1'L
z6LL
95z'L

A\

N

Cl
HO cl

2.02

39

HsC

100

00 ||

1

F 1S9 —
L8€°€C—

3 88L7L8 ——
evL Iy —

S98°9L
E 9L0°LL

PPN

88C°LL

Liz'8s
12806 —

SLL'9LL

L v68'6LL
soLzzL —

L 6S0°621

[ LS0'6€L

889°6v1

HO CI cl

10

39

T
200

21



el
€L
8yl
sl
6SL°L
S9L'L
[F¥N )
we'e
0se'e
85¢C
v9z'e
wee
8.2C
6822
2622
862'C
ziee
61€C
(3 &4
e
(4% &4
] 4
69v'2
Siv'e
119C
89
1692
669'C
voLe
ozLe
Lere
0682
886'C
V662
000
800°¢
vi0'€
020
9.€°¢
[2:3585
96¢€°¢
0ov'e
Siv'e
ozyr'e

666V
GL6'9
886'9
0002
STl
L8TL
WL
€8T°L
y'L
68Y°L
§95°L
6.5°L

—_—

Cl
HO cl
3h

aY

Cl

1.02
102 p[971.05

1.01 1.00

0,98

1/03

1.03 1.03

PPN

10

12

LG€€T—

€05'86 ——
V69 ey ——

916'9L

v
i —

/Y L8 ——
2906 —

1p9vzL
2azsel N
[ —
850°08L ———
eoe—

2999y —

HO CI cl

Cl
3h

L

PPN

T
200

22



LeL')
el
8yl
vslL
6SLL
S9L'L
WL
vvee
0sz'e
862'C
v9z'e
wee
8.2C
5822
622
8622
ziee
61€C
(35 &4
e
(4%l &4
] 4
69v'2
Siv'e
19T
89
169C
669'C
voLe
ozLe
LeLre
0682
886'C
66'C
000°¢
800°€
vioe
020
9.€'¢
ige'e
96€°€
oov'e
Siv'e
ozy'e

666V
SL69
886'9
0002
sTL
18TL
WL
€82°L
LYl
68¥°L
§95°L
199°L
6.5°L

098

71.05
/1l031.03

1.02
02 oo

14

1/03

1.01 1.00

Cl
HO cl

Br

PPN

90€°€C —

95986 ——
Leyyy ——

Sv6'9L

9S1°LL
89¢°LL

YrLL8 ——
€616 —

syLleL —

89767 —___
9v6'SZL—
\zzseL—

908'€EL ——

LogyL———

Cl
HO cl

Br

3i

PPN

T
200

23



el
8€L'L
142747
(3744
SSLL
09L'L
99/}
[F¥N
€L1T
081’2
81T
V61’2
Lozz
8022
siee
zeee
(3444
9€T'T
ez
see
ozr'e
ser'e
lev'e
(4444
8¥v'e
vsv'e
1192
§89'C
6692
90,2
leLre
6zLT
962
256'C
856'C

0862
vev'e
68y’
v0S'e
605°€
vese
625°€
0LL'S
S.8'9
6889
2169
G269
8€6'9
1s0°2
S90°L
8L0°L
oLLL
(41392
P4
serL
sTL

1.01

2/03

| 106 096

1,06

1.04°

3.p2

101

PPN

006 —

0EY'8e ——
8.8y —

0LLSS —

YeEoL—

soV'zL
new—

veTL8——
8vL06 ——

8E6 L —

0gehTL —
szeeT ———
LveL—

11688 ——

e0Tes ——

HO CIC

OCH,

PPN

10
24

T
200




PPN

E IS —
eLeeT—

928LE——
eVl —

SS'9L
669°9L
910°LL
r 9zTLL

PP\

50

veeLL
269°LL

2
Nvm.wnx

L7806

o
<

g
i

6,00
2.03

0.98

1.02

856911

r~ ziLrezL

€p88el

1.02

S89°6V1

Cl
HO cl
zpo
uLss

HaC
HaC

100

25

Cl
H3C HO cl
3k

HsC

200




209'€

060'S

szzL
z6eL
sovL
Ly
o09vL
v
vay'L

tosL ——=
sigL
925L
€892
99,
8182
ze8L

5

06¥'8
205'8

SN

094

PP)

699'€Z

£v1'8E

006°ey

656'9L
PN W
ves'LL

862°88

v90°0Z1

ovLezL 1/
zzeszl 1/
699'SZL %
os09zL————
509z — 7
95821

908'VEL

SgeovL

Cl
HO cl

3l

PP}

T
200

26



PP}

SS6'SL

LS6°0€

695°8€
S08°LY

6vL9L
190°2L W
seLL

PP}

1.02

1.01

103 |

126°88

|
HO CCI

3m

1.98

200

1.01

281°L6

806811
969121

oez6zL

9zS'6Y1L

|
HO CCI

3m

27



688°L
€681
868'L
9061
12%:0%
SL6°L
1EST
ovs'z
£55C
195
SLST
£85T
965C
09T
826'C
8€€°E
yvee
oave'e
S6e'e
86€°€
€9€°E
19'¢
909°¢
1z9e
929°¢
o'
PAL RS
SLLe
18L°¢
96L'¢
z08'€

S6S°S
5869
866'9
0L0°L

e

cw
23
e
N

2
29
a8
N

zeeL
SEE'L
8ve'L
€9€°L
9LEL
98¢,
9L
eLL

1,00

0.95

0.98 1.02

098

1.05

098

|

PP}

10

ceL6T

9L'ZYy

888y

ZvLr9L
090°LL W
e

165°68

SZ9V6

LEO'6LL
SE6'LTL
598221
656,21
aleeeL——

L0¥0€L
09LLEL

Lov'evL

HO ClI Cl

s

3n

PP}

28



