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I. General Details

Unless otherwise noted, all reagents were purchased from commercial suppliers and used without
purification. All reactions were performed in flame-dried glassware under an atmosphere of dry
nitrogen, and the workup was carried out in air, unless otherwise stated. CH,Cl,, DMF, NMP,
DMSO, HMPA, toluene, pyridine and NEt; were distilled at atmospheric or reduced pressure over
CaH, prior to use. Solvents 1, 4-dioxane, DME and THF were distilled from sodium
benzophenone ketyl prior to use. NaH (65% in mineral oil) was degreased with n-hexane under N,
prior to use. Column chromatographic purification of products was carried out using silica gel 60
(200~300 mesh). NMR spectra were recorded on a Varian MERCURY plus-400 (400 MHz, 'H;
100 MHz, “C; 162 MHz, 31P) spectrometer with chemical shifts reported in ppm relative to the
residual deuterated solvent, the internal standard tetramethylsilane, or external 85% H;PO, for 3ip,
Mass spectrometry analysis was carried out using an electrospray spectrometer Waters 4 micro
quadrupole. Melting points were measured with SGW X-4 micro melting point apparatus.

II Experimental procedures and spectral data
Table S1. Reaction condition screening”

catalyst, ligand,

Q additive, base, solvent %
@OMS + H-P-Ph ©7|:|>_ph
Ph Ph
Entry | Catalyst Ligand Additive | Base Temperature | Solvent Isolated
°O) yield

(%)

1 - - Zn DIPEA 100 DMF 0

2 Ni(acac), IPr-HCl Zn NaH 90 DMF 0

3 Ni(acac), IPr-HCl Zn NaH 60 THF 0

4 NiCl, IPr-HC1 - DABCO | 100 DMF 0

5 NiCl, IPr-HC1 Zn DABCO | 100 DMF 0

6 NiCl, 2,2’-bipy Zn - 100 DMF 0

7 NiCl,(PCys3), | - 7n NEt; 100 Toluene 0

8 NiCly(PCy3), | - Zn DABCO | 100 DMF 0

9 NiCly(dppe) | - - DABCO | 100 DMF 0

10 NiCly(dppp) | - - DABCO | 100 DMF 0

11 | NiCly(dppf) | - Zn DIPEA | 100 DMF 17

12 NiCl, dppf Zn - 100 DMF 26

13 NiCl, dppf - DABCO | 100 DMF 0

14 | NiClL dppf Zn - 100 1,4-dioxane | 56"

15 NiCly(dppf) | dppf Zn - 100 DMF 74¢

16 NiCly(dppf) | dppf Zn - 100 1,4-dioxane | 30°

17 NiCly(dppp) | dppp Zn - 100 DMF 0°

18 NiCly(dppf) | dppf Zn - 100 DMA 30°

19 NiCly(dppf) | dppf Zn - 100 DMF 524

20 NiCly(dppf) | dppf Zn - 80 DME 27¢

21 NiCly(dppf) | dppf Zn - 100 NMP 50¢
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22 | NiClydppf) | dppf Zn ] 100 DMSO 0¢
23 NiCly(dppf) | dppf Zn - 100 HMPA 31°
24 | NiCly(dppf) | dppf Zn - 120 DMF 57¢
25 NiCly(dppf) | dppf Zn - 100 DMF 74°
26 NiCly(dppf) | dppf Zn - 80 DMF 69°
27 | NiCly(dppf) | dppf Zn DIPEA | 100 DMF 87
28 | NiCly(dppf) | dppf Zn NEt; 100 DMF 78/
29 NiCly(dppf) | dppf Zn DABCO | 100 DMF 84/
30 NiCly(dppf) | dppf - DIPEA | 100 DMF 0%

“ Unless otherwise stated, reaction conditions: phenyl mesylate (0.50 mmol), Ph,P(O)H (0.60
mmol), catalyst (0.05 mmol), ligand (0.05 mmol), zinc dust (0.50 mmol), base (0.50 mmol),
solvent (3 mL) under N,. ” ligand (0.15 mmol). ¢ ligand (0.10 mmol). ¢ ligand (0.05 mmol). ¢ zinc

dust (1.0 mmol).” base (1.0 mmol). € no zinc dust.

Preparation of Ni complex and ligand

NiCl,(dppf) was prepared from NiCl,-6H,0O and bisphosphine ligand dppf according to a literature
procedure.'® NiCl(dppp) was synthesized from NiCl,6H,O and bisphosphine ligand dppp
according to a literature procedure.”® NiCl,(PCys), was prepared from NiCl,6H,O and
monophosphine ligand PCys according to a literature procedure.'® IPr-HCI was prepared according

. 1d
to a literature procedure.

Preparation of Aryl Mesylates or Aryl Tosylates

Phenyl mesylate (1a, CAS number: 16156-59-5)%, phenyl tosylate (1a, CAS number: 640-60-8)°,
p-tolyl tosylate (1b, CAS number: 3988—96—5)2, m-tolyl tosylate (1c, CAS number: 3955—72—4)2,
o-tolyl tosylate (1d, CAS number: 599-75-5)°, 4-methoxyphenyl mesylate (1e, CAS number:
19013-30-0)*, methyl 4-(tosyloxy)benzoate (1f, CAS number: 51207-43-3)>, 3-methoxyphenyl
tosylate (1g, CAS number: 3988-92—1)3, 2-naphthyl mesylate (1h, CAS number: 10290—91—2)2,
1-naphthyl tosylate (1i, CAS number: 68211-49-4)’, 1,3-benzodioxol-5-0 mesylate (1j, CAS
number: 128612-45-3)* were prepared from their corresponding phenols with MsCI or TsCl in the

presence of pyridine in CH,Cl, according to known procedures.

Preparation of diarylphosphine oxide

Bis(4-methylphenyl)phosphine oxide (2k, CAS number: 2409—61-2)5,
bis(4-methoxyphenyl)phosphine oxide (21, CAS number: 15754-51-5)°,
bis(4-(trifluoromethyl)phenyl)phosphine oxide (2m, CAS number: 15929-43-8)° and
bis(3,5-dimethylphenyl)phosphine oxide (2n, CAS number: 187344—92—9)7 were prepared from
their corresponding Grignard reagents with diethyl phosphate in THF according to known

procedures and their spectral data are in agreement with literature values.
Preparation of ethyl phenylphosphinate
Ethyl phenylphosphinate (CAS number: 2511-09-3) was prepared from dichloro(phenyl)-

phosphine (DCPP) with ethanol according to a literature procedure.®

Procedure for activation of zinc dust
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Acticvated zinc dust was prepared prior to use according to a literature procedure.’

General procedure for Ni-catalyzed cross-coupling of aryl mesylates or tosylate with
H(O)PR'R?

In a typical reaction, to an oven-dried 25 mL Schlenk tube was added NiCl,(dppf) (50 umol), dppf
(0.10 mmol) and activated Zn dust (0.50 mmol). The tube was sealed with a rubber septum and
then degassed by pumping and backfilling with nitrogen three times. DMF (1 mL) was added via a
syringe. The reaction mixture was stirred at 80 °C for 0.5 h. During this time, the solution of
mixture turned from yellow to red. DMF (2 mL) solution containing aryl mesylates or tosylates
(0.50 mol), H(O)PRIR2 (0.60 mmol), and DIPEA (95 pL, 1.0 mmol) was added via a syringe
through the rubber septum. The reaction mixture was stirred at 100 °C under a nitrogen
atmosphere for 36 h. The reaction mixture was allowed to cool to room temperature and the DMF
was evaporated in vacuo. The residue was dissolved in CH,Cl, (10 mL) and then washed with 5%
HCI (3 x 5 mL) and H,O (3 % 3 mL), and dried by Na,SO,. Solvent was evaporated in vacuo and
the residue was purified by column chromatography (silica gel, petroleum ether/ethyl
acetate/EtOH).

Phosphoryl triphenyl (3a, CAS Number: 791-28-6)"
White solid, >'P NMR (CDCls, 162 MHz): § = 29.45; '"H NMR (CDCls, 400 MHz): & = 7.64-7.70
(m, 6H), 7.52-7.56 (m, 3H), 7.43-7.48 (m, 6H).

(4-Methylphenyl)diphenyl phosphine oxide (3b, CAS Number: 23081-74-5)'°
White solid, >'P NMR (CDCls, 162 MHz): & = 27.73; '"H NMR (CDCls, 400 MHz): § = 7.64-7.69
(m, 4H), 7.49-7.58 (m, 4H), 7.41-7.46 (m, 4H), 7.25-7.28 (m, 2H), 2.39 (s, 3H).

(3-Methylphenyl)diphenyl phosphine oxide (3¢, CAS number: 6840-27-3)

White solid, mp: 123.7-124.2 °C; *'P NMR (CDCl;, 162 MHz): § = 30.53; "H NMR (CDCls, 400
MHz): 6 = 7.68-7.63 (m, 4H), 7.56-7.52 (m, 3H), 7.48-7.43 (m, 4H), 7.37-7.33 (m, 3H) 2.36 (s,
3H); *C NMR (CDCl;, 100 MHz): 8 = 138.7 (d, J = 12.7 Hz), 132.8 (d, J = 142.1 Hz), 133.0 (d, J
=3.6 Hz), 132.4 (d, /= 102.5 Hz), 132.7 (d, /= 9.5 Hz), 132.3 (d, /= 10.0 Hz), 132.1 (d, /= 1.9
Hz), 129.4 (d, J = 11.3 Hz), 128.7 (d, J = 12.4 Hz), 128.5 (d, J =12.9 Hz), 21.66; HR-ESI-MS:
[M+H]" m/z calcd for : 293.1095, found: 293.1108.

(2-Methylphenyl)diphenyl phosphine oxide (3d, CAS number: 6840-26-2)""

White solid, >'P NMR (CDCls, 162 MHz): § = 31.71; 'H NMR (CDCls, 400 MHz): 7.68-7.61 (m,
4H), 7.56-7.38 (m, 7H), 7.27 (ddd, J = 14.0, 7.6, 0.4 Hz, 1H), 7.11 (m, 1H), 7.02 (ddd, J = 14.0,
7.6,1.2 Hz, 1H), 2.45 (s, 3H).

(4-Methoxyphenyl)diphenyl phosphine oxide (3¢, CAS Number: 795-44-8)"°

White solid, *'P NMR (CDCls, 162 MHz): § = 32.91; 'H NMR (CDCl;, 400 MHz): & = 7.64-7.70
(m, 4H), 7.50-7.54 (m, 2H), 7.42-7.46 (m, 4H), 7.28-7.37 (m, 2H), 7.12-7.17 (m, 1H), 7.06 (dd, J
=8.9,2.6 Hz), 3.77 (s, 3H).

(4-Carbomethoxyphenyl)diphenyl phosphine oxide (3f, CAS Number: 5032-55-3)"
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White solid, *'P NMR (100MHz, CDCL): & = 28.9; '"H NMR (400 MHz, CDCl;): & = 8.12 (d, J =
8.2 Hz, 2H), 7.77 (dd, J = 11.4, 8.4 Hz, 2H), 7.64-7.69 (m, 4H), 7.46-7.60 (m, 6H), 3.93 (s, 3H).
(3-Methoxyphenyl)diphenyl phosphine oxide (3g, CAS Number: 95278-09-4)"°

White solid, >'P NMR (CDCls, 162 MHz): & = 32.91; 'H NMR (CDCls, 400 MHz): § = 7.64-7.70
(m, 4 H), 7.50-7.54 (m, 2H), 7.42-7.46 (m, 4H), 7.28-7.37 (m, 2H), 7.12-7.17 (m, 1H), 7.06 (dd, J
=8.9,2.6 Hz), 3.77 (s, 3 H).

2-Naphthalenyldiphenyl phosphine oxide (3h, CAS Number: 28402-08-6)"
White solid, *'P NMR (CDCl;, 162 MHz): § = 31.32; "H NMR (400 MHz, CDCls): § = 8.27 (d, J
=13.6 Hz, 1H), 7.88 (d, J = 9.6 Hz, 2H), 7.73-7.68 (m, 4H), 7.64-7.46 (m, 10H).

1-Naphthalenyldiphenyl phosphine oxide (3i, CAS Number: 3095-33-8)"

White solid, >'P NMR (CDCls, 162 MHz): & = 33.12; '"H NMR (CDCls, 400 MHz): & = 8.58 (d, J
= 8.20 Hz, 1H), 8.01 (d, J = 8.08 Hz, 1H), 7.88 (d, J = 8.18 Hz, 1H), 7.66-7.71 (m, 4H), 7.52-7.56
(m, 2H), 7.43-7.50 (m, 6H), 7.35-7.39 (m, 1H), 7.26-7.32 (m, 1H).

1,3-Benzodioxol-5-yldiphenyl phosphine oxide (3j, CAS number: 209981-66-8)"°

White solid, *'P NMR (CDCls, 162 MHz): § = 34.53; '"H NMR (CDCls, 400 MHz): § = 7.66 (dd, J
=11.6, 7.5 Hz, 4H), 7.54 (d, J= 7.1 Hz, 2H), 7.46 (t, J = 7.1 Hz, 4H), 7.18 (dd, J = 12.6, 8.0 Hz,
1H), 7.07 (d, J = 11.4 Hz, 1H), 6.88 (dd, J= 7.9, 2.1 Hz, 1H), 6.02 (s, 2H).

Bis(4-methylphenyl)phenyl phosphine oxide (3k, CAS number: 18957-70-5)"

Colorless slurry, *'P NMR (CDCls, 162 MHz): 8 = 30.53; 'H NMR (CDCls, 400 MHz): & =
7.68-7.62 (m, 2H), 7.53 (dd, J = 11.8, 8.0 Hz, 4H), 7.48 (m, 1H), 7.24 (dd, J = 8.4, 2.4 Hz, 4H),
2.38 (s, 6H); °C NMR (CDCls, 100 MHz): & = 142.6 (d, J = 2.9 Hz), 133.0 (d, J = 102.5 Hz),
132.2 (d, J=10.2 Hz), 132.0 (d, J= 8.7 Hz),131.9 (d, J = 3.2 Hz), 129.4 (d, /= 106.9 Hz), 129.4
(d, J=12.6 Hz), 128.6 (d, J=11.8 Hz), 21.7.

Bis(4-methoxypheny1l)phenylphosphine oxide (31, CAS number: 799—55—3)17

White solid, mp: 96.5-97.4 °C; *'P NMR (CDCls, 162 MHz): § = 30.36; 'H NMR (CDCls, 400
MHz): 6 = 7.61-7.54 (m, 2H), 7.56 (dd, J = 11.2, 8.4 Hz, 4H), 7.51-7.49 (m, 1H), 7.45-7.41 (m,
2H), 6.94 (dd, J = 6.4, 1.8 Hz, 4H), 3.83 (s, 6H); *C NMR (CDCls, 100 MHz): § = 162.6 (d, J =
1.8 Hz), 134.1 (d, J = 11.7 Hz), 133.3 (d, J = 104.3 Hz), 132.2 (d, /= 9.8 Hz), 131.9 (d, J = 2.7
Hz), 128.6 (d, /= 12.4 Hz), 124.0 (d, /= 110.2 Hz), 114.2 (d, /= 12.9 Hz), 55.5.

Bis(3, 5-bismethylphenyl)phenylphosphine oxide (3n)

White solid, mp: 158.6-159.2 °C; *'P NMR (CDCls, 162 MHz): § = 30.89; "H NMR (CDCls, 400
MHz): § = 7.68-7.63 (m, 2H), 7.55-7.51 (m, 1H), 7.47-7.42 (m, 2H), 7.26 (d, J = 12.4 Hz, 4H),
7.15 (s, 2H), 2.31 (s, 12H); *C NMR (CDCls, 100 MHz): & = 138.3 (d, J = 12.2 Hz), 133.9 (d, J =
2.3 Hz), 133.1 (d, /= 102.7 Hz), 132.4 (d, J = 102.6 Hz), 132.3 (d, /=9.7 Hz), 1319 (d, J=2.2
Hz), 129.8(d, J = 10.0 Hz), 128.6 (d, J = 11.7 Hz), 21.56; HR-ESI-MS: [M+H]" m/z calcd
for :335.1565, found: 335.1574.

Diethyl phenylphosphonate (5a, CAS number: 1754-49-0)'*
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Oil, "H NMR (400 MHz,CDCl;): 8 = 7.82 (m, 2H), 7.55 (tq, J = 7.5, 1.4 Hz, 1H), 7.47 (m, 2H),
4.12 (m, 4H), 1.32 (td, J= 7.0, 0.5 Hz, 6H).

Diethyl p-tolylphosphonate (5b, CAS number: 1754-46-7)"*
Oil, '"H NMR (400 MHz, CDCl3): & = 7.68 (d, J = 8.9 Hz, 2H), 7.26 (d, J = 8.9 Hz, 2H), 4.04-4.18
(m, 4H), 2.41 (s, 3H), 1.31 (t, J= 6.9 Hz, 6H).

Diethyl m-tolylphosphonate (5c¢, CAS number: 15286-13-2)'*
Oil, 'H NMR (400 MHz, CDCls): & = 7.57-7.67 (m, 2H), 7.27-7.36 (m, 2H), 4.12-4.20 (m, 4H),
2.37 (s, 3H), 1.32 (t, J = 7.0 Hz, 6H).

Diethyl o-tolylphosphonate (5d, CAS number: 15286-11-0)"®
Oil, '"H NMR (400 MHz, CDCL): & = 7.88-7.96 (m, 1H), 7.42-7.46 (m, 1H), 7.23-7.28 (m, 2H),
4.12 (m, 4H), 2.57 (s, 3H), 1.33 (t, J = 6.9 Hz, 6H).

Diethyl p-methoxyphenylphosphonate (5e, CAS number: 3762-33-2)"*
0Oil, '"H NMR (400 MHz, CDCls): 8 = 7.72 (dd, J = 13.0, 9.0 Hz, 2H), 6.97 (dd, J = 9.0, 3.0 Hz,
2H), 4.04-4.13 (m, 4H), 3.83 (s, 3H), 1.30 (t, J = 7.3 Hz, 6H).

Diethyl 3-methoxyphenylphosphonate (5g, CAS number: 65442-22-0)"
Oil, '"H NMR (400 MHz, CDCL): & = 7.32-7.40 (m, 3H), 7.07-7.10 (m, 1H), 4.05-4.18 (m, 4H),
3.85 (s, 3H), 1.33 (t, J = 6.9 Hz, 6H).

Diethyl naphthalen-2-yl phosphonate (5h, CAS number: 17067-93-5)"®
Oil, "H NMR (400 MHz, CDCly): & = 8.41 (d, J = 16.4 Hz, 1H), 7.84-7.93 (m, 3H), 7.71-7.76 (m,
1H), 7.51-7.59 (m, 2H), 4.17-4.23 (m, 4H), 1.32 (t, J = 7.3 Hz, 6H).

Diethyl naphthalen-1-yl phosphonate (5i, CAS number: 25944-75-6)'®

Oil, '"H NMR (400 MHz, CDCls): & = 8.47 (d, J = 8.0 Hz, 1H), 8.22 (dd, J = 16.2, 7.0 Hz, 1H),
8.01 (d, J=8.0 Hz, 1H), 7.87 (d, J = 7.2 Hz, 1H), 7.491-7.61 (m, 3H), 4.02-4.24 (m, 2H), 1.31 (t,
J=17.1 Hz, 6H).

Ethyl diphenylphosphinate (5j, CAS number: 1262219-69-1)"
Oil, "H NMR (CDCls, 400 MHz): & = 7.64-7.66 (m, 4H), 7.47 (d, J = 7.56 Hz, 4H), 4.16 (m, 2H),
1.38 (m, 3H).

Ethyl (4-methylphenyl)phenylphosphinate (5k, CAS number: 26926-25-0)"
Oil, "H NMR (CDCls, 400 MHz): § = 7.66 (d, J = 7.2 Hz, 2H), 7.48-7.51 (m, 3H), 7.39-7.45 (m,
1H), 6.96-6.99 (m, 4H), 4.15 (m, 2H), 2.18 (s, 3H), 1.28 (m, 3H).
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IIL. '"H NMR, “C NMR and *'P NMR spectra copes of new compounds
(3-Methylphenyl)diphenyl phosphine oxide (3¢)
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Bis(3, 5-bismethylphenyl)phenylphosphine oxide (3n)

10000t eNNNINOCRRRS DD 2
R RN RN S R R 2
888833838850 5893IQIII8IR 8
NNENNNNNNNNNSNNNNNNNNSNNSN o
3n
1:952;‘%@00
[
‘0‘97“
NI
Jak A
T T T T T T T T
12 10 8 4 2 0 PPN
~ w0 DOWNODNDANINOQOONOD 8
58 8Cr888885588K88 2
98 85o58888388268 8
8 SosdNNNrerISRS 2
88 88889885508 88¢8 S
[)\P//
3n
M o
T T T T T T T T T
140 120 100 80 60 40 PPN
]
8
[)\P//
3n
THDAHIN MR RPN

T
300

T
200

-100 200 PPN



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

IV. Reference

(1). (a) Rudie, A. W.; Lichtenberg, D. W.; Katcher, M. L.; Davison A. Inorg. Chem. 1978, 17,
2859. (b) Van Hecke, G. R.; Horrocks, W. D. Inorg. Chem. 1966, 5, 1968. (c) Saito, T.; Munakata,
H.; Imoto, H. Inorg. Synth. 1977, 17, 84. (d) Arduengo III, A. J.; Krafczyk, R.; Schmutzler R.
Tetrahedron 1999, 55, 14523.

(2) Wilson, D. A.; Wilson, C. J.; Moldoveanu, C.; Resmerita, A.-M.; Corcoran, P.; Hoang, L. M.;
Rosen, B. M.; Percec, V. J. Am. Chem. Soc. 2010, 132, 1800.

(3) Ogata, T.; Hartwig J. E. J. Am. Chem. Soc. 2008, 130, 42, 1384.

(4) Cerfontain, H.; Ansink, H. R. W.; Coenjaarts, N. J.; Degraaf, E. J.; Koebergtelder, A. Recueil
Des Travaux Chimiques Des Pays-Bas-Journal of the Royal Netherlands Chemical Society 1989,
108, 445.

(5) Busacca, C. A.; Lorenz, J. C.; Grinberg, N.; Haddad, N.; Hrapchak, M.; Latli, B.; Lee, H.;
Sabila, P.; Saha, A.; Sarvestani, M.; Shen, S.; Varsolona, R.; Wei, X.; Senanayake C. H. Org. Lett.
2005, 7, 4277.

(6) McDougal, N. T.; Streuff, J.; Mukherjee, H.; Virgil, S. C.; Stoltz, B. M. Tetrahedron Lett. 2010,
51, 5550.

(7) Takeda Chemical Industries, Ltd. 2004, EP1452537 Al.

(8) (a) Ai, H.; Fu, H.; Zhao Y. Chem. Commun. 2003, 2724. (b) Emmick, T. L.; Letsinger R. L. J.
Am. Chem. Soc. 1968, 90, 3459.

(9) (a) Hauser, C. R.; Breslow, D. S. Org. Synth. 1941, 21, 51. (b) Awl, R. A.; Pryde, E. H. J. Am.
Oil. Chem. Soc. 1966, 43, 35. (c) Bandgar, B. P.; Chavare S. N.; Pandit, S. S. J. Chin. Chem. Soc.,
2005, 52, 125.

(10) Zhang, X.; Liu, H.; Hu, X.; Tang, G.; Zhu, J.; Zhao, Y. Org. Lett. 2011, 13, 3478.

(11) (a) Tanner, D.; Wyatt, P.; Johansson, F.; Bertilsson, S. K.; Andersson, P. G. Acta Chemica
Scandinavica 1999, 53, 263. (b) Zhao, N.; Neckers, D. C. J. Org. Chem. 2000, 65, 2145.

(12) Xu, L.; Mo, J.; Baillie, C.; Xiao, J. J. Organomet. Chem. 2003, 687, 301.

(13) Jutand, A.; Mosleh, A.J. Org. Chem. 1997, 62, 261.

(14) Bonaterra, M.; Rossi, R. A.; Martin S. E. Organometallics 2009, 28, 933.

(15) Xu, W.; Zou, J.-P.; Zhang, W. Tetrahedron Lett. 2010, 51, 2639.

(16) Furukawa, N.; Ogawa, S.; Matsumura, K.; Fujihara H. J. Org. Chem. 1991, 56, 6341.

(17) Whitaker, C. M.; Kott, K. L.; McMahon R. J. J. Org. Chem. 1995, 60, 3499.

(18) Yang, G.; Shen. C.; Zhang. W. Tetrahedron Lett. 2011, 52, 5032.

(19) Huang, C.; Tang, X.; Fu, H.; Jiang, Y.; Zhao, Y. J. Org. Chem. 2006, 71, 5020.

10




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [200 200]
  /PageSize [595.276 841.890]
>> setpagedevice


