CHEMISTRY

A EUROPEARN JOURNAL

Supporting Information

© Copyright Wiley-VCH Verlag GmbH & Co. KGaA, 69451 Weinheim, 2006



Microwave Assisted Suzuki Coupling Reactions using an Encapsulated

Palladium Catalyst for Batch and Continuous Flow Transformations

lan R. Baxendale, Charlotte M. Griffiths-Jones, Steven V. Ley* and Geoffrey K. Tranmer'®

[ Dr |, R Baxendale, Dr C. M. Griffiths-Jones, Prof. S. V. Ley, Dr. G. K. Tranmer

Department of Chemistry,

University of Cambridge,
Lensfield Road,

Cambridge. CB2 1EW
United Kingdom.
Tel No. +44 1223 336402, Fax No. +44 1223 336442
e-mail: svi1000@cam.ac.uk




Experi nent al

CGeneral: Al reagents and solvents were used as supplied. H
NVR spectra were recorded on a Bruker DPX-400 or DPX-600
spectronmeter wth residual chloroform as the internal
reference (dy = 7.26 ppm). C NWR spectra were recorded on a
Bruker DPX-500 spectronmeter wth the central peak of
chloroform as the internal reference (dc = 77.0 ppnm). LC M5
analysis was performed on a Hewett-Packard HPLC 1100
chromat ograph (Mercury hexyl phenyl columm) attached to a HP
LG MSD Platform LC APC mass spectroneter. M cr owave
experiments were perfornmed on an Enrys synthesi zer avail able
from Bi otage AB (Upsal a, Sweden).

General Procedure for the M crowave Assisted Suzuki Coupling
in Batch (Method A). The aryl halide (0.5 nmol) and boronic
acid (0.5 mol) were dissolved in ethanol (6 nL, 95% in a
m crowave vial. Tetra-butylanmonium acetate (1 nmol) was
added in ethanol (1 mL) followed by Pd EnCat-30" (63 ng, 5
nmol %9 . The reaction was irradiated in a mcrowave apparatus
at 120 °C for 10 min. After cooling to anbient tenperature
in the mcrowave cavity the reaction m xture was purified on
an SCXI| cartridge wusing DCM (10 nlL) as eluent and
evaporated to dryness.

General Procedure for the M crowave Assisted Suzuki Coupling
in Batch where the Product Contains a Basic Heterocyclic
System (Method B). The aryl halide (0.5 mml) and boronic
acid (0.5 mol) were dissolved in ethanol (6 nL, 95% in a
m crowave vial. Tetra-butylanmonium acetate (1 nmol) was
added in ethanol (1 mL) followed by Pd EnCat-30" (63 ng, 5
nmol %9 . The reaction was irradiated in a mcrowave apparatus



at 120 °C for 10 min. After cooling to anbient tenperature
in the mcrowave cavity the reaction m xture was evapor at ed
to dryness. The residue was dissolved in DCM (10 nl),
filtered through a short plug of silica (eluent DCM and the

DCM was renpved i n vacuo.

General Procedure for the M crowave Assisted Suzuki Coupling
in Batch with Conpressed Air Cooling (Method C). The aryl
halide (0.5 nmol) and boronic acid (0.5 nmol) were dissol ved
in ethanol (95% 6 nL) in a mcrowave vial. Tetra-
but yl ammoni um acetate (1 nmol) was added in ethanol (1 nlL)
followed by Pd EnCat-30" (63 ng, 5 nol%. The reaction was
irradiated in a mcrowave apparatus at 50Wfor 15 mn. wth
conpressed air cooling (4 bar, 22 °C tenperature). After
cooling to anbient tenperature in the mcrowave cavity the
reaction mxture was purified on an SCXIl cartridge using
DCM (10 nlL) as eluent and evaporated to dryness.

General Procedure for the Mcrowave Assisted Suzuki Coupling
in Flow (Method D). The flow reactor was packed with Pd
EnCat-30" (170 — 190 ng, 0.06 — 0.07 mmol) and sand used as
an inert packing material at the outer (non mcrowaved)
regions of the flow reactor. Ethanol was punped through the
cell at a flow rate of 0.1 nb/mn for 10 mn to purge the
system using a Glson 402 syringe punp. Stock solutions of
the aryl halide (0.5 mol), boronic acid (0.5 mol) and
tetra-butyl ammoni um acetate (1.0 mml) in ethanol (0.01,
0.07 or 0.2M were fed into the reactor at a flow rate of
0.1 nm/mn for the required tinme (punping controlled by
G lson 402 syringe punps). During this period the flow
reactor was irradiated in a mcrowave apparatus at 50Ww th
conpressed air cooling (4 bar, 22 °C tenperature).!®® The



product was diverted through a scavengi ng colum contai ning
Amber | yst 15 resin (4 g) before collection and evaporated to
dryness. Followi ng the reaction ethanol was punped into the
reactor at a rate of 0.1 nmL/mn in order to flush the system
bef ore passing in the next conponents.

Bi phenyl .* Method A: 71 ng, 92% dy (CDCl3) 7.59 (dd, =
8.2, 8.2, 2H), 7.44 (dd, J = 7.8, 8.2, 4H), 7.35 (d,
7.8, 4H); mz 155 (M),

J =
J —

Bi phenyl - 2- car boxal dehyde.? Method A 78 ny, 86% The

material had a purity of 80% dy (CDC3) 9.97 (s, 1H), 8.04
(d, J =7.9, 1H, 7.54 — 7.51 (m 8H); mz 183 (M.

N-Bi phen-4-yl acetamide.® Method A 98 ngy, 93% Method C
101 ny, 96% du (CDCls) 7.85 (d, J = 8.2, 2H), 7.76 (d, J =
8.2, 2H), 7.43 (m 4H), 7.38 (dd, J = 7.9, 7.9, 1H), 2.31
(s, 3H); mz 212 (MH).

3- Phenyl pyridine.* Method B: 66 ngy, 85% The material had a
purity of 92% dy (CDds) 8.88 (dd, J = 1.0, 2.5, 1H), 8.59
(dd, J = 1.7, 4.8, 1H), 7.88 (dd, J = 1.7, 8.0, 1H), 7.60 —
7.55 (m 2H), 7.50 — 7.34 (m 4H): mz 156, (M.

p- Ter phenyl . Method A: 105 ng, 91% Method C 108 ny, 94%
44 (CDOl 3) 7.68 (s, 4H), 7.63 (d, J = 7.7, 4H), 7.45 (dd, J =
7.3, 7.7, 4H), 7.35 (dd, J = 7.3, 7.3, 2H); mz 231 (MH).

1- Phenyl napht hal ene.® Method A: 98 ng, 96% dy (CDO3) 7.92
(d, J = 7.8, 2H), 7.85 (d, J = 8.0, 1H), 7.50 — 7.55 (m
5H), 7.40 — 7.46 (m 4H): mz 227 (Ma%).



4- Met hoxybi phenyl . " Method A: 90 ng, 98% dy (CDC3) 7.55-
7.52 (m 4H), 7.38 (dd, J = 7.6, 7.7, 2H), 7.31 (dd, J =
7.2, 7.2, 1H), 6.96 (d, J = 7.6, 2H), 3.85 (s, 3H); mz 185
(M)

4-Tri fl uor onet hyl bi phenyl . Method A: 108 nmg, 98% dy (CDQ 3)
8.26 (d, J =7.2, 2H, 7.61 (d, J =7.5, 2H), 7.53 (d, J =
7.2, 2H), 7.49 (dd, J = 7.5, 7.5 2H), 7.41 (dd, J = 7.5,
7.5, 1H); mz 223 (M.

2- Bronobi phenyl . ° Method A: 100 ngy, 86% dy (CDO3) 7.83 (d,
J=28.1, 1H, 7.61 (dd, J = 7.9, 8.0, 1H, 7.42 (d, J = 7.9,
2H), 7.37 (dd, J = 7.9, 8.1, 1H, 7.21 (dd, J = 7.9, 8.0,
2H), 7.18 (d, J = 8.0, 1H), 7.02 (dd, J = 8.0, 8.0, 1H: mz
235 (®Br MH).

4- Cyanobi phenyl . ” Method A: 87 ngy, 97% The material had a
purity of 90% dy(CDd3) 7.72 (d, J = 8.3, 2H), 7.68 (d, J
8.3, 2H), 7.61-7.58 (m 2H), 7.51-7.48 (m 2H), 7.44 (dd,
= 7.4, 7.4, 1H); iz 180 (M.

«

4-Nitrobiphenyl.” Method A: 95 ng, 95% dy (CDCl3) 8.29 (d, J
= 8.7, 2H, 7.73 (d, J =8.7, 2H), 7.62 (d, J = 7.6, 2H),
7.50 (dd, J = 7.3, 7.6, 2H), 7.45 (dd, J = 7.3, 7.3, 1H);
mz 200 (MH).

2- Phenyl napht hal ene. * Method A1 96 ngy, 94% The material had
a purity of 90% dy (CDOl3) 8.08 (s, 1H), 7.95-7.84 (m 3H),
7.80-7.75 (m 3H), 7.56-7.50 (m 4H), 7.42 (dd, J = 7.4,
7.4, 1H); mz 205 (M).



4- Hydr oxymet hyl bi phenyl . " Method A: 85 ng, 92% The materi al
had a purity of 46% Mthod C. 84 ny, 91% dy (CDO3) 7.58
(d, J =8.1, 2H), 7.47-7.40 (m 6H), 7.35 (m 1H), 4.72 (br
s, 2H); dc (CDO 3) 135.6, 133.4, 131.4, 128.8, 128.6, 128.4,
128.0, 127.1, 64.5 miz 185 (NH).

4- Fl uor obi phenyl . 1° Method A: 75 nmg, 87% dy (CDd 3) 7.62-7.53

(m 4H), 7.54-7.52 (m 1H), 7.46-7.42 (m 2H), 7.36 (dd, J =
7.2, 7.3, 1H), 7.14 (dd, J = 8.6, 8.6, 2H): mz 173 (M.

2- Met hyl bi phenyl . ** Method A: 73 ng, 87% dy (CDO 3) 7.54-7.52
(m 1H), 7.46-7.41 (m 2H), 7.39-7.34 (m 3H), 7.30-7.25 (m
3H), 2.30 (s, 3H); mz 169 (M.

5- Acetyl - 2- phenyl t hi ophene. > Method A 71 ng, 70% The
product was contam nated with sone (21% starting material.
dy (CDCA3) 7.65 (d, J = 3.6, 1H), 7.64 (d, J = 7.9, 2H), 7.41
(dd, J = 7.3, 7.9, 2H), 7.37 (dd, J = 7.3, 7.3, 1H), 7.32
(d, J = 3.6, 1H), 2.57 (s, 3H; mz 203 (M.

2- Chl or obi phenyl . *®* Method A: 93 ng, 99% dy (CDCl3) 7.84 (d,
J = 8.0, 2H, 7.58 (dd, J = 7.8, 8.0, 1H), 7.55-7.35 (m
6H); mz 189 (MWH).

2- Met hyl - 3-ni t robi phenyl . ** Method A: 103 ng, 97% dy (CDC 3)
7.80 (d, J = 8.0, 1H), 7.46-7.44 (m 3H), 7.42-7.40 (m 1H),
7.36 (dd, J = 7.8, 7.8, 1H), 7.29 (d, J = 7.1, 2H); mz 214
(M) .



4- Acet yl bi phenyl . * Method A: 86 ny, 88% Method D (0.01M:
88 ny, 90% dy (CDCls) 8.04 (d, J = 8.3, 2H), 7.69 (d, J =
8.3, 2H), 7.63 (d, J = 7.4, 2H), 7.48 (dd, J = 7.4, 7.6,
2H), 7.41 (dd, J = 7.6, 7.6, 1H), 2.64 (s, 3H: iz 197
(M)

4- Hydr oxy- 2- met hoxybi phenyl . > Method C (60W: 91 ng, 91% du
(CcDd ;) 7.38 (d, J = 8.0, 1H), 7.11 (dd, J = 2.1, 8.0, 1H),
7.06 (d, J = 2.1, 1H), 7.05-7.00 (m 5H), 3.94 (s, 3H; mz
201 (MH).

2- Met hoxybi phenyl . ® Method A: 92 ngy, 100% The material had
a purity of 90% dy (CDO3) 7.56 (d, J = 7.9, 2H), 7.33 (dd,
J = 7.8 7.9, 2H), 7.30-7.24 (m 3H), 6.99 (dd, J = 7.7,
7.8, 1H), 6.97 (d, J = 7.8, 1H), 3.75 (s, 3H: mz 185
(M)

Et hyl bi phenyl -4-acetate.® Method A1 119 ng, 99% dy (CDC )
8.11 (d, J = 7.8, 2H), 7.60-7.45 (m 5H), 7.08 (d, J = 8.0,
2H), 4.19 (q, J = 7.1, 2H), 3.77 (s, 2H), 1.20 (t, J = 7.1,
3H): mz 241 (M.

Met hyl  2-phenyl benzoate.'” Method A 104 ngy, 98% The
material had a purity of 90% dy (CDO3) 7.62 (d, J = 8.0,
1H), 7.36 (dd, J = 8.1, 8.3, 1H), 7.25-7.15 (m 5H), 7.07
(d, J =8.3, 2H), 3.42 (s, 3H; mz 213 (M).

4- Met hyl bi phenyl . ” Coupling of phenyl boronic acid and 4-
tolyl triflate. Mthod A 75 ng, 89% The product was
contam nated with sone (15% starting material. Coupling of
4-tolyl boronic acid and bronobenzene. Mthod A 84 nmy,



quantitative. dy (CDCl3) 7.52 (d, J = 7.4, 2H), 7.43 (d, J =
8.1, 2H), 7.37 (dd, J = 7.4, 7.8, 2H), 7.27 (dd, J = 7.8,
7.8, 1H), 7.20 (d, J = 8.1, 2H), 2.33 (s, 3H; nmz 169
(M)

5- Phenyl pyrimidine.” Method B: 69 ng, 88% dy (CDCl3) 9.13
(s, 1H), 8.89 (s, 2H), 7.52-7.51 (m 3H), 7.47-7.45 (m 2H);
mz 157 (M),

4, 5-Di phenyl - 1- net hyl pyrazole. Method B: 106 ngy, 91% The
material had a purity of 95% dy (CDCl3) 7.84 (d, J = 6.9,
2H), 7.52 (s, 1H), 7.49-7.47 (m 4H), 7.39 (dd, J = 6.9,
8.2, 2H), 7.28-7.26 (m 2H), 3.80 (s, 3H); dc(CDC3) 178.1,
141.2, 139.1, 134.3, 129.8, 129.7, 129.2, 128.7, 128.6,
128.3, 127.2, 127.0, 38.3; mz 235 (M.

5- Phenyl - 2, 1, 3- benzoxodi azole. Method A 84 ng, 86% du
(ebca3) 7.97 (s, 1H), 7.92 (d, J = 8.3, 1H, 7.76 (d, J =
8.3, 1H), 7.64 (d, J = 8.1, 2H), 7.45-7.40 (m 3H); dc
(CDCl3) 149.7, 148.6, 144.3, 138.7, 135.6, 132.9, 129. 2,

127.3, 116.7, 112.6; mz 197 (M.

2, 6-Di et hyl bi phenyl . *® Method A: 68 ng, 75% dy (CDC3) 7.72-
7.70 (m 2H), 7.64-7.60 (m 1H), 7.45-7.40 (m 5H), 2.34 (s,
6H); mz 183 (MVH).

2- Phenyl benzofuran.®® Method A: 82 ng, 85% dy (CDCl3) 7.53-
7.50 (m 4H), 7.38 (d, J = 7.9, 2H), 7.37-7.36 (m 2H), 7.28
(d, J =6.9, 1H), 7.25 (s, 1H: nfz 195 (MH).



N ( 4- Benzof ur an- 2-yl phenyl ) - acet am de. Method C. 107 ng,
85% The material had a purity of 83% dy(CDO3) 7.63 (d, J
=7.7, 1H), 7.54 (d, J = 8.2, 1H), 7.48 (d, J = 8.6, 2H),
7.40 (d, J = 8.6, 2H), 7.33 (dd, J = 7.3, 8.2, 1H), 7.22
(dd, J = 7.3, 7.7, 1H), 6.95 (s, 1H), 2.24 (s, 3H); dc
(CDA 3) 172.4, 156.9, 152.1, 141.1, 134.7, 128.3, 125.8,
124.8, 123.1, 121.9, 120.6, 114.7, 110.9, 18.5; mz 252
(M) .

2- Bi phenyl - 4-yl benzofuran. Method C. 132 ng, 98% The
material had a purity of 86% dy (CDO3) 7.62 (d, J = 7.9,
1H), 7.60-7.55 (m 4H), 7.46-7.42 (m 4H), 7.39-7.37 (m
2H), 7.30 (dd, J = 7.4, 8.1, 1H), 7.26 (dd, J = 7.4, 7.9,
1H), 7.04 (s, 1H); dc (CDOs) 155.4, 153.7, 137.5, 136.9,
135.1, 129.6, 128.9, 128.2, 127.6, 126.1, 124.5, 123.8,
123.2, 121.4, 112.0, 106.7; mz 271 (V).

2- Napht hal en- 1-yl benzofuran. Method A: 103 ngy, 84% The
product was contam nated with sone (18% starting material.
Method D (0.01M: 107 ng, 88% duw (CDCl3) 8.49 (d, J = 8.3,
1H), 7.93 (d, J =7.4, 1H, 7.92 (d, J =8.0, 1H), 7.90 (d,
J=17.2, 1H), 7.68 (d, J = 7.5, 1H), 7.62-7.54 (m 4H), 7.36
(dd, J = 7.5, 8.0, 1H, 7.30 (dd, J = 7.5, 7.7, 1H), 7.10
(s, 1H); dc(CDO3) 155.6, 154.9, 134.0, 131.4, 130.7, 129.6,
129.1, 128.5, 127.3, 126.9, 126.1, 125.5, 125.3, 124.4,
123.0, 121.0, 111.3, 105.9; mz 245 (M.

2- (4- Met hoxyphenyl ) benzofuran. ?° Method A: 101 ngy, 90% dy
(CDO3) 7.81 (d, J = 8.7, 2H), 7.56 (d, J = 7.4, 1H), 7.51
(d, J =80, 1H, 7.28 (dd, J = 7.4, 7.9, 1H), 7.22 (dd, J =



7.9, 8.0, 1H), 6.99 (d, J = 8.7, 2H), 6.89 (s, 1H: mz 225
(M)

2-(4-Trifluoronethyl phenyl)benzofuran. Mthod A 118 nyg,
90% Method D (0.07M: 111 ng, 85% dy (CDC3) 7.96 (d, J =
8.2, 2H), 7.70 (d, J = 8.2, 2H), 7.62 (d, J = 7.7, 1H), 7.55
(d, J =8.2, 1H, 7.34 (dd, J =7.2, 8.2, 1H), 7.27 (dd, J =
7.2, 7.7, 1H), 7.14 (s, 1H); dc (CDd3) 156.5, 154.7, 139.0,
131.6, 127.2, 125.2, 124.7, 123.6, 123.1, 121.3, 119.9,
111.8, 108.9; mz 263 (M).

1, 2- Di benzof uran-2-yl benzene. Method A 137 ng, 89% dy
(CDCl3) 7.85 (dd, J = 3.4, 8.1, 2H), 7.53 (d, J = 7.7, 2H),
7.51 (dd, J = 3.4, 8.1, 2H), 7.45 (d, J = 8.1, 2H), 7.27
(dd, J = 7.1, 8.1, 2H), 7.23 (dd, J = 7.1, 7.7, 2H), 6.60
(s, 2H); dc (CDO 3) 154.9, 154.6, 132.8, 129.9, 129.3, 128.9,
124.4, 122.8, 121.1, 111.3, 105.2; mz 311 (M.

2- (2- Bronmophenyl ) benzofuran. Method D (0.07M: 124 ng, 91%
dy (CDA3) 7.56 (d, J = 7.8, 1H), 7.50-7.49 (m 2H), 7.37 (d,
J = 7.9, 1H), 7.28-7.26 (m 2H), 7.21 (dd, J = 7.6, 7.8,
1H), 7.11 (dd, J = 7.8, 7.9, 1H), 6.72 (s, 1H); dc (CDd 3)
154.9, 153.2, 136.3, 133.6, 129.9, 129.3, 128.9, 124.4,
122.8, 121.1, 116.5, 111.2, 105.2, 103.7; mz 275 (®BrMvH).

4-Benzof uran-2-yl -benzonitrile.?* Mthod A 99 ngy, 91%
Method D (0.07M: 85 ng, 78% The material had a purity of
94% dy(CDA3) 7.93 (d, J = 8.4, 2H), 7.71 (d, J = 8.4, 2H),
7.62 (d, J = 7.6, 1H), 7.54 (d, J = 8.3, 1H), 7.35 (dd, J =
7.3, 8.3, 1H), 7.27 (dd, J = 7.3, 7.6, 1H), 7.17 (s, 1H; dc
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(CDCl3) 156.1. 154.5, 141.0, 132.8, 127.4, 124.5, 124.1,
123.3, 121.6, 117.6, 114.3, 111.9, 111.6; mz 220 (M.

2-Benzof uran-2-yl -pyridine. Method B: 90 ng, 92% dy (CDd 3)
8.65 (d, J =4.5, 1H), 7.87 (d, J = 7.8, 1H, 7.76 (dd, J =
7.6, 7.8, 1H), 7.61 (d, J = 7.7, 1H), 7.53 (d, J = 7.3, 1H),
7.40 (s, 1H), 7.30 (dd, J = 7.3, 7.4, 1H), 7.23-7.21 (m
2H), 7.14 (s, 1H); dc (CDA3) 164.3, 155.1, 152.4, 147.7,
131.8, 128.5, 127.7, 125.1, 123.3, 122.0, 121.4, 111.3,
103.7; mz 196 (M.

2- (4-Ni trophenyl ) benzofuran. * Method A: 106 ng, 89% Met hod
D (0.07M: 110 my, 92% dy (CDs) 8.28 (d, J = 8.2, 2H),
7.99 (d, J =8.2, 2H), 7.61 (d, J = 7.7, 1H), 7.57 (d, J =
8.0, 1H), 7.36 (dd, J = 7.6, 8.0, 1H), 7.23 (dd, J = 7.8,
7.7, 1H), 7.24 (s, 1H); dc (CDd3) 164.3, 155.1, 152.4,
147.7, 131.8, 128.5, 127.7, 125.1, 123.3, 122.0, 121.4,
111.3; mz 240 (MH).

2- Napht hal en- 2-yl - benzofuran.?® Method A: 107 nmy, 88% du
(CDO5) 8.39 (s, 1H), 7.95-7.93 (m 3H), 7.91 (d, J = 8.
1H), 7.63 (d, J = 7.7, 1H, 7.59 (d, J = 8.2, 1H), 7.55-7.50
(m 2H), 7.34 (dd, J = 7.0, 82, 1H), 7.27 (dd, J = 7.
7.7, 1H), 7.15, (s, 1H; mz 245 (MH).

)

e

2- (4- Hydr oxynet hyl phenyl ) benzofuran. Method C. 108 ng, 96%
The material had a purity of 97% dy (CDCl3) 7.62 (d, J =
7.8, 1H), 7.54 (d, J = 8.0, 1H), 7.41 (d, J = 8.2, 2H), 7.37
(dd, J = 7.3, 8.0, 1H), 7.25 (dd, J = 7.3, 7.9, 1H), 7.24
(d, J = 8.2, 2H), 7.04 (s, 1H), 4.79 (s, 2H); dc (CDd j)

11



156.6, 154.2, 141.7, 135.8, 132.5, 128.6, 126.0, 124.9,
122.8, 121.3, 112.2, 108.4, 67.9; mz 225 (MH).

2- (4- Fl uorophenyl ) benzof uran. Method A 101 nmg, 95% dy
(CbCAg3) 7.85 (dd, J =5.2, 8.7, 2H), 7.58 (d, J =7.6, 1H),
7.52 (d, J = 8.1, 1H, 7.29 (dd, J = 7.4, 8.1, 1H, 7.25
(dd, J = 7.4, 7.6, 1H), 7.17 (dd, J = 8.7, 12.2, 2H), 6.96
(s, 1H); dc(CDC3) 163.9, 161.9, 155.0, 134.8, 129.2, 126.8,
124.3, 123.0, 120.9, 115.8, 111.1, 101.0; mz 213 (M.

2- (2- Met hyl phenyl ) benzofuran. Method A: 90 ngy, 87% du
(ebcz) 7.91 (d, J = 7.8, 1H), 7.62 (d, J = 8.0, 1H), 7.56
(d, J =7.7, 1H, 7.30-7.20 (m 5H), 6.93 (s, 1H), 2.61 (s,
3H); dc (CDO ;) 155.6, 154.4, 147.7, 135.8, 131.2, 128.5,
128.1, 126.0, 124.2, 122.8, 120.9, 111.1, 105.1, 103.7,
21.9; mz 209 (M),

2- Acetyl - 5- benzof uran-2-yl t hi ophene. Method A: 83 ng, 69%
The product was contaminated wth sone (32% starting
material. dy(CDCl3) 7.66 (d, J = 3.8, 1H), 7.58 (d, J = 7.8,
1H), 7.51 (d, J =8.2, 1H), 7.47 (d, J = 3.8, 1H), 7.33 (dd,
J =77, 8.2, 1H), 7.27 (dd, J = 7.7, 7.8, 1H), 7.04 (s,
1H), 2.58 (s, 3H); dc (CDA3) 190.5, 154.9, 149.9, 143.6,
140.8, 133.1, 128.6, 125.9, 125.1, 123.5, 121.4, 111.3,
104.0, 26.6; nmz 243 (M.

2- (2- Chl orophenyl ) benzofuran.? Method A 104 my, 91% dy
(CDO ;) 8.07 (d, J = 8.0, 1H), 7.65 (d, J = 7.6, 1H), 7.55
(d, J = 8.1, 1H), 7.54 (s, 1H), 7.51 (d, J = 7.9, 1H), 7.39
(dd, J = 7.6, 7.7, 1H), 7.34 (dd, J = 7.7, 8.1, 1H), 7.30-
7.26 (m 2H): nmz 229 (MH).
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2-(2-Met hyl - 3-ni trophenyl ) benzofuran. Method A: 112 ng, 89%
ds (CDCAl3) 7.95 (d, J =7.7, 1H), 7.78 (d, J = 8.0, 1H), 7.65
(d, J = 7.7, 1H), 7.55 (d, J = 8.2, 1H), 7.42 (dd, J = 7.7,
8.2, 1H), 7.36 (dd, J = 7.4, 8.0, 1H), 7.30 (dd, J = 7.4,
7.7, 1H, 6.95 (s, 1H), 2.63 (s, 3H); dc (CDO3) 154.7,
153.3, 152.0, 136.5, 132.6, 130.3, 128.5, 126.6, 125.1,
123.9, 123.2, 121.4, 111.3, 107.3, 17.2; mz 254 (M).

2- (4- Acetyl phenyl ) benzofuran.?® Method A: 118 ng, 100% The
product was contam nated with sone (70% starting material.
Met hod D (0.01M: 114 ny, 97% dy (CDCl3) 8.04 (d, J = 8.4,
2H), 7.95 (d, J = 8.4, 2H), 7.62 (d, J = 7.4, 1H), 7.54 (d,
J =8.2, 1H), 7.35 (dd, J = 7.3, 8.2, 1H), 7.27 (dd, J =
7.3, 7.4, 1H), 7.17 (s, 1H), 2.64 (s, 3H); dc (CDC3) 197.4,
155.2, 154.5, 152.4, 136.5, 134.6, 130.5, 128.9, 124.8,
123.3, 121.6, 111.3, 103.6, 26.6; mz 237 (V).

Met hyl 2- benzofuran-2-yl benzoate. Method A 105 ng, 83%
The material had a purity of 95% dy (CDCl3) 7.76 (d, J =
7.8, 1H), 7.73 (d, J = 7.7, 1H, 7.61 (d, J = 7.7, 1H), 7.56
(ddd, J = 0.9, 7.7, 7.7, 1H), 7.49-7.45 (m 2H), 7.31-7.25
(m 2H), 6.94 (s, 1H), 3.82 (s, 3H); dc(CDO ;) 169.4, 155.1,
154.7, 138.2, 131.0, 130.9, 129.4, 129.0, 128.7, 127.1,
124.6, 123.0, 121.2, 111.1, 104.4, 52.5; mz 253 (M.

Met hyl 2- benzofuran-2-yl -5-net hoxy benzoate. Method A 112
ng, 80% The nmaterial had a purity of 98% dy (CDCl3) 7.67
(d, J =8.2, 1H, 7.58 (d, J = 7.9, 1H), 7.46 (d, J = 7.7,
1H), 7.30-7.20 (m 3H), 7.15 (dd, J = 0.9, 7.4, 1H), 6.93
(s, 1H), 3.86 (s, 3H), 3.80 (s, 3H); dc(CDO3) 169.1, 159.7,
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154.9, 154.8, 135.0, 132.2, 130.6, 127.9, 124.1, 122.8,
120.9, 117.1, 114.3, 110.9, 103.2, 55.6, 52.5; mz 283
(M),

5-Benzofuran-2-yl-pyrimdine. Mthod B: 71 ngy, 72% du
(CDA3) 9.14 (s, 2H), 9.13 (s, 1H), 7.59 (d, J = 7.7, 1H),
7.51 (d, J = 8.2, 1H), 7.33 (dd, J = 7.4, 8.2, 1H), 7.24
(dd, J = 7.4, 7.7, 1H), 7.18 (s, 1H); dc (CDd3) 175.3,
157.6, 155.2, 152.6, 149.4, 128.2, 125.6, 123.5, 121.5,
116.4; mz 197 (M.

4- Benzof uran- 2-yl - 1- net hyl - 5- phenyl - 1H pyrazol e. Met hod B:
122 ng, 89% The material had a purity of 80% dy (CDO 3)
7.96 (s, 1H), 7.51 (d, J = 7.4, 1H), 7.48-7.38 (m 6H), 7.18
(dd, J = 7.6, 7.9, 1H), 7.14 (s, 1H), 7.05 (dd, J = 7.6,
8.2, 1H), 3.87 (s, 3H); dc(CDO3) 175.4, 155.0, 150.3,

147.6, 141.2, 139.1, 129.9, 129.0, 128.3, 123.3, 122.6,
121.3, 111.2, 103.6, 93.3, 37.4; mz 275 (M).

5- Benzof uran- 2-yl - 1- oxa- 2, 3- di azai ndene. Method B: 84 nmy,
71% Method D (0.07M: 94 ngy, 80% dy (CDA3) 8.30 (d, J =
0.9, 1H, 7.90 (d, J = 9.3, 1H, 7.84 (dd, 0.9, 9.3, 1H),
7.65 (d, J =7.7, 1H, 7.57 (d, J = 8.2, 1H, 7.39 (dd, J =
7.3, 8.2, 1H), 7.29 (dd, J = 7.3, 7.7, 1H), 7.24 (s, 1H; dc
(CDCA 3) 155.4, 153.1, 149.5, 148.7, 132.7, 129.6, 128.4,
126.1, 123.6, 121.7, 117.0, 111.5, 110.2, 105.7; mz 237
(M.

2- (2, 6-Di net hyl phenyl ) benzof uran. Method A: 87 ng, 78% du
(cbd ) 7.65 (d, J = 7.6, 1H, 7.53 (d, J = 8.0, 1H, 7.30-

7.28 (m 2H), 7.15 (d, J = 7.6, 2H), 7.09 (dd, J = 7.5, 8.0,

14



1H), 6.67 (s, 1H), 2.27 (s, 6H): dc (CDO3) 156.5, 154.1,
137.7, 136.7, 128.6, 126.5, 124.2, 123.5, 123.1, 121.1,
111.3, 108.4, 21.8; mz 223 (M.

3,4,5-Tri nmet hoxybi phenyl . Met hod A 104 nmg, 85% The
material had a purity of 81% dy (CDCl3) 7.54 (d, J = 7.8,
2H), 7.42-7.40 (m 2H), 7.30-7.29 (m 1H), 6.98 (s, 2H),
3.92 (s, 6H), 3.89 (s, 3H); dc (CDA3) 147.3, 136.2, 132.0,
130.7, 129.6, 127.9, 127.2, 106.3, 56.7, 56.4; mz 245
(M)

N-(3,4",5 -Trinmet hoxybi phenyl -4-yl )acetam de. Method C. 113
ng, 75% The material had a purity of 92% dy (CDC3) 7.58
(d, J =8.4, 2H, 7.52 (d, J = 8.4, 2H), 6.81 (s, 2H), 3.95
(s, 3H), 3.88 (s, 6H), 2.37 (s, 3H); dc(CDO3) 167.1, 150.8,
141.0, 133.5, 132.5, 130.9, 127.2, 120.0, 106.9, 58.4, 56.5,
19.8; mz 302 (MH).

3-(3,4,5-Trinet hoxyphenyl ) pyridine. Mthod B: 116 ng, 95%
dy (CDCAl3) 8.76 (d, J = 1.8, 1H), 8.53 (dd, J = 1.3, 4.8,
1H, 7.80 (dd, J = 1.3, 8.0), 7.31-7.30 (m 1H), 6.71 (s,
2H), 3.80 (s, 6H), 3.78 (s, 3H); dc (CDO3) 153.5, 152.3,
147.9, 139.3, 134.4, 133.4, 123.6, 110.7, 104.2, 58.4, 55.8;
mz 246 (MVH).

3,4,5-Trinmethoxy-[1,1" ;4,1 '"]terphenyl. Method C 117 ng,
73% The material had a purity of 89% dy (CDCl3) 7.64-7.62
(m 2H), 7.58-7.55 (m 2H), 7.44-7.38 (m 5H), 6.83 (s, 2H)
4.02 (s, 3H), 3.98 (s, 6H); dc(CDO3) 146.4, 138.2, 136.5,
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135.8, 132.7, 130.3, 129.2, 128.5, 127.6, 127.4, 127.1,
108.3, 59.5, 57.0; mz 321 (M.

1- (3, 4,5-Tri net hoxyphenyl ) napht hal ene. Method A 141 ny,
96% The material had a purity of 96% dy (CDCl3) 8.24 (d, J =
8.4, 1H), 7.84 (d, J = 8.1, 1H), 7.81 (d, J = 8.2, 1H), 7.78
(d, J = 7.4, 1H), 7.60 (dd, J = 7.7, 8.1, 1H), 7.54 (dd, J =
7.4, 7.7, 1H), 7.45 (s, 2H), 7.32 (dd, J = 8.2, 8.4, 1H
4.00 (s, 6H), 3.97 (s, 3H); dc (CDd3) 153.1, 142.5, 140.2,
136.4, 134.6, 132.0, 129.9, 128.3, 127.9, 127.1, 126.7,
126.2, 112.3, 107.2, 60.9, 56.2; mz 295 (M).

3,4,5,4" -Tetranmet hoxybi phenyl. Mthod A 126 ng, 92% The
product was contam nated with sone (84% starting material.
Method D (0.01M: 129 ng, 94% The product was contam nated
wth sone (9% starting material. dy (CDCl3) 6.99 (d, J =
8.2, 2H), 6.98 (s, 2H), 6.87 (d, J =8.2, 2H), 3.89 (s, 3H,
3.87 (s, 6H), 3.84 (s, 3H); dc (CDO3) 152.9, 152.8, 152.5
141.9, 127.8, 116.7, 112.0, 110.3, 60.3, 56.0, 55.2; mz 275
(MHY).

4' -Trifluoronethyl -3, 4,5-trinet hoxy-bi phenyl. Mthod A: 143
ng, 92% dy(CDC3) 7.67 (d, J = 8.3, 2H, 7.65 (d, J = 8.3,
2H), 6.78 (s, 2H), 3.96 (s, 6H), 3.91 (s, 3H); dc (CDO 3)
153.3, 152.9, 138.2, 135.7, 127.5, 125.7, 110.6, 105.2,
104.6, 60.9, 56.4; mz 313 (M.

3',4",5 -Trinet hoxybi phenyl -4-carbonitrile. Mthod A 121
ng, 90% dy(CDCl3) 7.68 (d, J =8.3, 2H), 7.63 (d, J = 8.3,
2H), 6.76 (s, 2H), 3.91 (s, 6H), 3.88 (s, 3H,; dc (CDd3)
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153.7, 145.7, 138.6, 135.0, 132.5, 127.6, 118.9, 110.7,
104.5, 60.9, 56.1; mz 270 (NMH).

4'-Nitro-3,4,5-trimethoxy-bi phenyl. Mthod A 142 ng, 98%
dy (CDA5) 8.24 (d, J = 8.7, 2H), 7.67 (d, J = 8.7, 2H), 6.79
(s, 2H), 3.93 (s, 6H), 3.89 (s, 3H; dc(CDA ;) 153.7, 147.7,
146.9, 138.9, 134.5, 132.6, 127.7, 124.0, 104.7, 61.0, 56. 3,
mz 290 (M),

2-(3,4,5-Tri met hoxyphenyl ) napht hal ene. Method A: 138 nyg,
94% The material had a purity of 88% dy (CDCl3) 8.01 (s,
1H), 7.91 (d, J = 8.3, 1H), 7.87 (d, J = 7.9, 1H), 7.75-7.73
(m 1H), 7.55-7.45 (m 3H), 6.93 (s, 2H), 3.97 (s, 6H), 3.95
(s, 3H); dc(CDO ;) 153.5, 138.6, 137.7, 137.1, 133.6, 132.6,
129.9, 129.2, 128.4, 128.1, 127.7, 126.4, 126.0, 125.5,
60.8, 56.3; mz 295 (M.

4' - Hydr oxynet hyl - 3, 4, 5-tri met hoxybi phenyl. Method C. 130 ny,
95% The material had a purity of 88% dy (CDCl3) 7.65 (d, J
= 8.2, 2H), 7.45 (d, J = 8.2, 2H), 6.92 (s, 2H), 4.77 (s,
2H), 3.92 (s, 6H), 3.89 (s, 3H); dc (CDA3) 149.6, 139.2,
135.1, 132.4, 130.9, 127.8, 127.4, 106.3, 68.1, 57.9, 56.6;
mz 275 (M),

4' - Fl uoro-3, 4, 5-tri net hoxy- bi phenyl. Method A: 113 ng, 86%
dy (CDAl3) 7.49 (dd, J = 3.2, 8.1, 2H), 7.16 (dd, J = 8.1,
8.1, 2H), 6.91 (s, 2H), 3.93 (s, 6H), 3.87 (s, 3H; dc
(Cbd ) 161.4, 153.3, 153.0, 136.3, 128.6, 115.5, 110.6,
104.3, 56.3, 56.1; mz 263 (M.
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2' -Methyl -3,4,5-trinethoxybi phenyl. Mthod A 117 ng, 91%
dy (CDO5) 7.28-7.26 (m 2H), 7.25-7.05 (m 2H), 6.52 (s,
2H), 3.89 (s, 3H), 3.86 (s, 6H); dc (CDO3) 152.9, 142.4,
137.7, 135.3, 129.5, 128.4, 127.3, 125.7, 112.4, 106.3,
60.8, 56.1, 20.5; mz 259 (M).

1-[5-(3, 4, 5-Tri net hoxyphenyl ) t hi ophen- 2-yl ] et hanone. Met hod
A: 115 ng, 79% The product was contam nated with sone (38%
starting material. dqy(CDC3) 7.64 (d, J = 3.9, 1H), 7.24 (d,
J =239 1H, 6.85 (s, 2H), 3.92 (s, 6H), 3.88 (s, 3H), 2.56
(s, 3H); dc(CDO3) 190.6, 153.5, 152.8, 142.8, 139.0, 133.5,
129.0, 123.7, 103.6, 60.8, 56.2, 26.4; mz 293 (M.

2'-Methyl -3 -nitro-3,4,5-trinet hoxy-bi phenyl. Mthod A 149
my, 98% dy (CDA3) 7.77 (d, J = 8.1, 1H), 7.45 (d, J = 7.6,
1H, 7.34 (dd, J = 7.6, 8.1, 1H), 6.47 (s, 2H), 3.90 (s,
3H), 3.86 (s, 6H), 2.36 (s, 3H); dc (CDO ;) 153.1, 151.2,
144.9, 137.5, 135.5, 133.6, 130.1, 126.1, 123.0, 106.4,
60.9, 56.2, 17.0; mz 304 (NMH).

4' - Acetyl -3,4,5-trinet hoxybi phenyl. Mthod A 127 ng, 89%
The product was contaminated with sone (34% starting
material. dy(CDO3) 8.01 (d, J = 8.3, 1H), 7.64 (d, J = 8.3,
1H), 6.81 (s, 2H), 3.94 (s, 6H), 3.90 (s, 3H), 2.64 (s, 3H);
dc (CDCl3) 196.2, 153.5, 152.4, 136.8, 128.9, 127.1, 123.7,
105.2, 104.5, 60.7, 56.2, 26.6; mz 287 (M).

Met hyl 4,3',4',5' -Tetranet hoxybi phenyl - 2- car boxyl ate. Met hod

A: 149 ng, 90% The material had a purity of 40% dy (CDd 3)
7.48 (d, J = 8.7, 1H), 7.27 (s, 2H), 7.20 (d, J = 1.2, 1H),
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6.91 (dd, J = 1.2, 8.7, 1H), 4.04 (s, 3H), 3.90 (s, 3H),
3.87 (s, 6H), 3.80 (s, 3H); dc (CDA3) 169.4, 155.4, 153.5
147.4, 147.2, 138.0, 134.8, 123.7, 119.1, 105.5, 104.9,
61.3, 60.8, 56.3, 55.9; mz 333 (M.

5-(3, 4, 5-Trinet hoxyphenyl ) pyri m dine. Method B: 114 ng, 93%
dqs (CDCl3) 9.19 (s, 1H), 8.91 (s, 2H), 6.73 (s, 2H), 3.93 (s,
6H), 3.90 (s, 3H); dc (CDO3) 176.7, 157.2, 153.9, 138.8,
134.4, 129.8, 104.2, 58.7, 56.3; mz 247 (MH).

1- Met hyl - 5- phenyl - 4- (3, 4, 5-tri met hoxyphenyl ) - 1H pyrazol e.
Method B: 122 ng, 75% The material had a purity of 70% dy
(Cbd3) 7.54 (s, 1H), 7.53-7.50 (m 3H), 7.38 (d, J = 7.8,
2H), 7.07 (s, 2H), 3.91 (s, 3H), 3.87 (s, 3H), 3.86 (s, 6H);
dc (CDA3) 178.7, 152.5, 141.2, 139.1, 129.7, 129.2, 128.7,
128.3, 111.0, 104.5, 93.3, 60.6, 58.4, 38.3; mz 325 (M).

5-(3, 4, 5-Trinet hoxyphenyl ) -2, 1, 3- benzoxodi azol e. Method A
126 ng, 88% dy (CDCl3) 7.88 (d, J = 1.1, 1H), 7.87 (d, J =
9.3, 1H, 7.68 (dd, J = 1.1, 9.3, 1H), 6.83 (s, 2H), 3.94
(s, 6H), 3.91 (s, 3H); dc(CDC3) 153.7, 149.6, 148.6, 144.3,
139.0, 134.5, 132.9, 116.6, 112.3, 104.6, 60.7, 56.1; mz
287 (MH).

4-Tri fl uoronet hoxybi phenyl. Method A 108 ng, 91% The
product was contam nated with sone (20% starting material.
ds (CDCl3) 7.60 (d, J =8.3, 2H), 7.55 (d, J = 7.4, 2H), 7.45
(dd, J = 7.8, 7.8, 1H, 7.36 (dd, J = 7.4, 7.8, 2H), 7.29
(d, J = 8.3, 2H); dc (CDA3) 153.0, 139.8, 137.5, 128.9,
128.4, 127.6, 127.1, 120.1, 120.0; mz 239 (M).
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N-(4'-Trifluoromet hoxybi phenyl -4-yl)acetam de. Method C. 128
mg, 87% dy(CDA ) 7.61 (d, J = 8.3, 2H), 7.49 (d, J = 8.3,
2H), 7.35 (d, J = 7.7, 2H, 7.19 (d, J = 7.7, 2H), 2.27 (s,
3H); dc (CDO 3) 166.2, 158.0, 139.3, 133.3, 129.1, 128.7,
127.0, 124.6, 121.9, 116.2, 19.3; mz 296 (MH).

3-(4-Trifluoronmet hoxyphenyl)pyridine. Method B: 106 ng, 89%
dy (CDAl3) 8.77 (d, J = 1.9, 1H), 8.57 (dd, J = 1.6, 1.9,
1H, 7.55 (d, J = 8.4, 2H), 7.35 (dd, J = 1.6, 7.9, 1H),
7.29 (d, J = 7.9, 1H, 7.08 (d, J = 8.4, 2H); dc (CDd 3)
176.2, 148.4, 147.6, 135.8, 135.2, 134.4, 128.4, 123.7,
121.3, 119.3; nmlz 240 (M).

4- Met hoxy-4'-trifl uoromet hoxybi phenyl. Method A 112 nmy,
84% The product was contam nated with some (36% starting
material. dy(CDCl3) 8.25 (d, J = 8.6, 2H), 7.55 (d, J = 8.6,
2H), 7.48 (d, J = 8.6, 2H), 6.98 (d, J = 8.6, 2H), 3.86 (s,
3H); dc (CDO3) 159.4, 152.9, 148.2, 139.6, 137.5, 132.3,
128.1, 127.9, 121.2, 120.0, 114.3, 55.3; mz 269 (NMH).

4-Trifl uoronet hoxy-4'-trifluoronethyl bi phenyl. Method A1 152
ng, 96% dy (CDCl3) 7.46-7.40 (m 2H), 7.29-7.24 (m 2H),
7.12 (d, J = 8.3, 2H, 7.07 (d, J = 8.3, 2H); dc (CDA 3)
152.9, 149.3, 143.3, 138.4, 137.5, 128.7, 125.9, 125.8,
119. 4, 117.4; mz 307 (M.

4' -Trifl uoronet hoxybi phenyl - 4-carbonitrile. Mthod A 118
ng, 90% du (CDCl3) 7.74 (d, J =8.2, 2H), 7.65 (d, J = 8.2,
2H), 7.61 (d, J = 8.5, 2H), 7.33 (d, J = 8.5, 2H); dc (CDd 3)
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149.6, 144.2, 137.8, 132.7, 128.7, 127.7, 121.5, 119.4,
118.7, 111.4; mz 264 (V).

4-Nitro-4'-trifluoromethoxybi phenyl. Method A 133 ng, 94%
d4 (CDA 3) 8.30 (d, J =8.7, 2H), 7.71 (d, J = 8.7, 2H), 7.65
(d, J = 8.6, 2H), 7.34 (d, J = 8.6, 2H); dc (CDA3) 149.8,
146.1, 137.4, 132.6, 128.9, 128.2, 127.8, 124.2, 121.5; nlz
284 (MH).

2-(4-Trifluoromet hoxyphenyl ) napht hal ene. Method A: 120 nyg,
83% dy(CDO 3) 8.02 (s, 1H), 7.94 (d, J = 8.5, 1H), 7.91 (d,
J=17.6, 1H, 7.89 (d, J =8.3, 1H, 7.73 (d, J = 8.4, 2H),
7.71 (dd, J = 1.5, 8.5, 1H), 7.57-7.51 (m 2H), 7.36 (d, J =
8.4, 2H); dc (CDO ) 148.7, 139.9, 137.5, 137.1, 133.6,
132.7, 128.7, 128.6, 128.1, 127.7, 126.5, 126.2, 126.1,
125.9, 121.3; mz 289 (M).

4- Hydroxynet hyl -4' -tri fl uoronet hoxybi phenyl. Method C. 125
ng, 93% The material had a purity of 86% dy (CDCl3) 7.91
(d, J =8.5 2H, 7.82 (d, J =8.1, 2H, 7.73 (d, J = 8.5,
2H), 7.69 (d, J = 8.1, 2H), 4.80 (s, 2H); dc (CDCO 3) 159.6,
139.4, 137.1, 135.9, 128.3, 126.6, 122.5, 119.4, 114.8,
69.0; mz 269 (M),

4-Fl uoro-4'-trifluoromethoxybi phenyl. Method A: 106 ngy, 83%
d4 (CDCl3) 7.54 (d, J = 8.4, 2H), 7.52 (dd, J = 3.1, 8.6,
2H), 7.28 (d, J = 8.4, 2H), 7.14 (dd, J = 8.6, 8.6, 2H); dc
(cbd s 163.6, 152.9, 137.5, 136.0, 128.7, 128.3, 121.3,
120.0, 115.9; mz 257 (M.
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2-Methyl -4" -trifluoronet hoxybi phenyl. Method C 112 ng, 89%
Method D (0.07M: 117 ng, 93% dy (CDCl3) 7.62 (d, J = 8.2,
2H), 7.54-7.52 (m 3H), 7.25-7.15 (m 2H), 7.00 (dd, J =
7.8, 7.9, 1H, 2.37 (s, 3H); dc(CDO3) 162.3, 137.2, 136.9,
130.1, 129.8, 128.2, 127.8, 127.5, 126.8, 122.5, 114.7,
15.2; mz 253 (MH).

1-[5-(4-Trifl uoromet hoxyphenyl )t hi ophen-2-yl] et hanone.

Met hod A: 99 ng, 69% The product was contam nated with sone
(27% starting material. dy (CDCOl3) 7.66 (d, J = 8.3, 2H),
7.65 (d, J =3.9, 1H, 7.29 (d, J = 3.9, 1H, 7.26 (d, J =
8.3, 2H), 2.56 (s, 3H); dc (CDd3) 190.6, 150.9, 143.7,
133.5, 132.6, 132.0, 131.2, 127.7, 124.4, 121.5, 26.5; niz
287 (MHY).

2-Methyl -3-nitro-4'-trifluoronethoxybi phenyl. Mthod A 138
ng, 93% dy (CDCl3) 7.82 (d, J =7.9, 1H, 7.43 (d, J =7.7,
1H), 7.37 (dd, J = 7.7, 7.9, 1H), 7.32 (d, J = 8.7, 2H),
7.31 (d, J =8.7, 2H: dc(CDCl3) 151.3, 148.8, 143.4, 138.6,
133.8, 130.7, 130.1, 126.3, 123.5, 120.9, 119.4, 16.9; niz
298 (MH).

2- Met hoxy-4' -trifl uoromet hoxybi phenyl. Method A 119 ng,
89% dy (CDCl3) 8.24 (d, J = 8.4, 2H), 7.54 (dd, J = 1.4,
7.8, 1H), 7.34 (d, J = 8.4, 2H), 7.30-7.24 (m 1H), 6.91 (d,
J =8.2, 1H, 6.84 (dd, J =7.7, 7.8, 1H), 3.90 (s, 3H); dc
(CDCAl3) 155.8, 152.9, 152.8, 137.5, 133.3, 130.7, 128.5,
121.8, 120.9, 111.9, 111.2, 56.1; mz 269 (M.
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Met hyl 4' -trifluoronet hoxybi phenyl - 2-carboxyl ate. Method A:
121 nmg, 82% dy (CDA3) 7.86 (d, J = 7.8, 1H), 7.55 (dd,
7.6, 7.8, 1H), 7.44 (dd, J = 7.6, 7.8, 1H), 7.34 (d,
7.8, 1H), 7.33 (d, J = 8.4, 2H), 7.24 (d, J = 8.4, 2H), 3.65
(s, 3H); dc(CDO ;) 168.6, 148.5, 141.2, 140.1, 131.5, 130.7,
130.6, 130.1, 129.7, 127.6, 121.5, 120.4, 45.9; nmlz 297
(MHY)..

J
J

Met hyl  4-net hoxy-4'-trifl uoronet hoxybi phenyl - 2- car boxyl at e.
Met hod A: 132 ng, 81% dy(CDA3) 7.38 (d, J = 2.7, 1H), 7.29
(d, J = 8.4, 1H), 7.25 (d, J = 8.4, 2H), 7.22 (d, J = 8.4,
2H), 7.07 (dd, J = 2.7, 8.4, 1H), 3.86 (s, 3H), 3.64 (s,
3H); dc (CDO3) 168.6, 158.9, 148.2, 139.8, 133.6, 131.9,
129.8, 120.4, 117.6, 113.9, 55.5, 52.1; mz 327 (M).

5-(4-Trifluoromet hoxyphenyl)pyrimdine. Mthod B: 115 ng,
96% dy (CDC3) 9.19 (s, 1H), 8.90 (s, 2H), 7.58 (d, J = 8.3,
2H), 7.34 (d, J = 8.3, 2H); dc (CDA3) 176.4, 157.5, 154.7,
135.8, 132.7, 128.5, 121.7, 119.3; mz 241 (V).

1- Met hyl - 5- phenyl - 4- (4-trifl uoronet hoxyphenyl)-1H pyrazol e.

Method B: 158 ng, 99% dy (CDCl3) 7.83 (d, J = 8.3, 2H),
7.53-7.41 (m 4H), 7.40-7.35 (m 2H), 7.12 (d, J = 8.3, 2H),
3.79 (s, 3H); dc (CDC3) 162.3, 144.2, 136.7, 136.5, 129. 3,
128.9, 128.6, 128.0, 127.2, 124.5, 122.5, 114.5, 34.8; niz
319 (M),

5-(4-Trifluoronet hoxyphenyl)-2,1, 3-benzoxodi azol e. Met hod A
127 ng, 91% dy (CDCl3) 7.94 (d, J = 7.9, 2H), 7.68 (d, J =
7.9, 2H), 7.68 (s, 1H), 7.36 (d, J =8.3, 1H, 7.35 (d, J =
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8.3, 1H): dc (CDCls) 149.8, 149.6, 148.5, 142.9, 137.4,
132.5, 128.8, 121.4, 120.0, 117.1, 113.1: mz 281 (M.

N (4- Qui nol i n- 3-yl - phenyl )acetam de. Method C 101 ng, 77%
The material had a purity of 90% dy (CDCl3) 8.91 (d, J =
1.8, 1H), 8.22 (s, 1H), 8.11 (d, J = 8.2, 1H), 7.84 (d, J =
8.0, 1H), 7.72 (d, J = 8.4, 2H), 7.68 (dd, J = 7.2, 8.2,
1H), 7.55 (dd, J =7.2, 8.3, 1H, 7.48 (d, J = 8.4, 2H); dc
(CDA 3) 163.5, 150.2, 147.6, 140.9, 132.8, 131.8, 129.5,
128.9, 128.7, 128.2, 127.4, 126.7, 126.0, 121.9, 17.6; mz
263 (MH).

3-Pyridin-3-ylquinoline. Method B: 89 ng, 87% The materi al
had a purity of 80% dy (CDCl3) 9.13 (d, =1.9, 1H), 8.95
(d, J =1.7, 1H, 8.66 (s, 1H), 8.13 (d, = 8.4, 1H), 8.00
(d, J =7.9, 1H), 7.89 (d, J =8.1, 1H), 7.75 (d, J = 8.1,
1H), 7.61-7.58 (m 2H), 7.46-7.44 (m 1H); dc (CDd3) 149.7,
149.4, 148.1, 146.8, 134.9, 134.6, 134.1, 133.0, 130.2,
129.8, 129.2, 128.5, 126.5, 123.6; mz 207 (M.

J
J

3- Bi phenyl -4-ylquinoline. Mthod C 115 ng, 82% The
material had a purity of 74% 8.41 (s, 1H), 7.95 (d, J =
1.9, 1H), 7.83 (d, J = 7.8, 1H), 7.50-7.42 (m 3H), 7.25-
7.21 (m 4H), 7.18-7.15 (m 4H), 7.09 (dd, J = 7.8, 7.9,
1H); dc (CDA3) 155.3, 149.3, 138.8, 136.9, 135.4, 134.3,
131.8, 130.4, 129.9, 129.6, 128.7, 128.2, 127.8, 127.5,
127.2, 127.0, 126.3; mz 282 (M).

3-(4-Trifluoronethyl phenyl)quinoline. Method B: 124 ngy, 91%

The material had a purity of 80% dy (CDCl3) 9.14 (d, J =
2.1, 1H, 8.32 (d, J =1.9, 1H, 8.13 (d, J = 8.4, 1H), 7.88
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(d, J =8.1, 1H), 7.80 (d, J = 8.0, 2H), 7.79-7.77 (m 3H),
7.74 (dd, J = 7.7, 8.4, 1H; dc(CDO3) 176.3, 155.2, 149.1,
147. 4, 143.4, 141.2, 133.8, 132.1, 129.9, 128.9, 128.1,
127.6, 127.3, 125.9; mz 274 (M.

4- Qui nol i n-3-yl benzonitrile. Mthod B: 115 ngy, 99% The
material had a purity of 95% dy (CDCl3) 9.09 (d, J = 1.3,
1H), 8.30 (s, 1H), 8.08 (d, J =8.3, 1H, 7.87 (d, J = 8.1,
1H), 7.78 (d, J =8.2, 2H), 7.74 (d, J = 8.2, 2H), 7.71 (dd,
J =7.2, 8.1, 1H), 7.56 (dd, J = 7.2, 8.3, 1H); dc (CDd 3)
148.8, 147.5, 142.2, 134.1, 132.8, 131.6, 130.2, 128.9,
128.2, 127.9, 127.6, 127.4, 118.6, 111.5; mz 231 (M.

3-(4-Nitrophenyl)quinoline. Method B: 113 ng, 91% dy (CDA 3)
9.10 (d, J = 2.1, 1H, 8.34 (d, J =1.8, 1H), 8.28 (d, J =
8.6, 2H), 8.07 (d, J = 8.4, 1H), 7.86 (d, J =8.1, 1H, 7.81
(d, J =8.6, 2H, 7.69 (dd, J =7.2, 8.1, 1H), 7.55 (dd, J =
7.2, 8.4, 1H); dc (CDCl3) 175.6, 148.7, 147.5, 147.2, 144.0,
134.3, 131.0, 130.3, 128.8, 128.3, 127.9, 127.4, 124.2; nlz
251 (MHY).

3- (4- Hydr oxynet hyl phenyl )qui noline. Mthod C 96 ny, 82%
The material had a purity of 81% dy (CDCl3) 8.82 (d, J =
1.8, 1H), 8.22 (d, J = 1.8, 1H), 7.99 (d, J = 7.9, 1H)),
7.65-7.60 (m 2H), 7.48 (d, J = 8.1, 2H), 7.42 (dd, J = 7.8,
8.0, 1H), 7.32 (d, J = 8.2, 2H), 4.76 (s, 2H); dc (CDd 3)
152.4, 146.7, 141.3, 135.8, 134.7, 131.0, 130.2, 129.6,
128.2, 127.9, 127.5, 127.4, 126.3, 66.7; mz 236 (M.

3- (4- Fl uorophenyl )quinoline. Mthod B: 101 ng, 91% The

product was contam nated with sone (18% starting material.
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dy (CDCl5) 8.81 (dd, J = 2.0, 8.1, 1H), 8.18 (d, J = 2.0,
1H), 8.0 (d, J = 8.2, 1H), 7.81 (d, J = 7.9, 1H), 7.51-7.47
(m 3H), 7.39 (dd, J = 7.7, 7.9, 1H), 7.08 (dd, J = 8.2,
8.2, 2H): dc (CDCOls) 162.1, 149.8, 146.6, 134.5, 132.7,
130.7, 129.7, 129.1, 128.8, 128.3, 127.6, 125.5, 117.9; mz
224 (M) .

3-(2-Met hyl -3-nitrophenyl)quinoline. Method B: 123 ng, 93%
The material had a purity of 98% dy (CDCl3) 8.84 (d, J =
2.1, 1H), 8.14 (d, J = 8.3, 1H, 8.08 (d, J = 1.8, 1H),
7.86-7.85 (m 2H), 7.76 (dd, J =7.2, 8.3, 1H), 7.60 (dd, J
7.2, 7.7, 1H), 7.52 (d, J = 7.7, 1H), 7.43 (dd, J = 7.8,
7.9, 1H), 2.39 (s, 3H); dc (CDO3) 173.6, 151.1, 150.4,
147.0, 140.9, 135.9, 134.3, 132.6, 130.3, 130.0, 128.9,
127.9, 127.3, 126.7, 123.8, 16.9; mz 265 (M).

3- (4- Acetyl phenyl ) quinoline.?® Method B: 155 ng, 93% The
material had a purity of 95% dy (CDCl3) 9.16 (d, J = 2.0,
1H), 8.33 (d, J = 1.8, 1H), 8.11 (d, J = 8.4, 1H), 8.07 (d,
J=28.2 2H, 7.88 (d, J =8.1, 1H, 7.78 (d, J = 8.2, 2H),
7.72 (dd, J = 7.3, 8.4, 1H), 7.57 (dd, J = 7.3, 8.1, 1H),
2.63 (s, 3H): iz 248 (MVH).

3-Pyrinmidin-5-ylquinoline.?® Mthod B: 98 ny, 94% The
material had a purity of 88% dy (CDCl3) 9.26 (s, 1H), 9.11
(d, J = 2.1, 1H), 9.07 (s, 2H), 8.35 (d, J = 1.9, 1H), 8.14
(d, J = 8.4, 1H), 7.91 (d, J = 8.1, 1H), 7.77 (dd, J = 7.2,
8.1, 1H), 7.62 (dd, J = 7.2, 8.4, 1H): mz 208 (M.

4' - Met hyl bi phenyl - 2- car bal dehyde. ?®> Method A: 91 ng, 93% The

product was contam nated with sone (30% starting material.
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dy (CDO'3) 10.0 (s, 1H), 8.03 (d, J = 7.7, 1H), 7.62 (d, J =
7.5, 1H), 7.52-7.43 (m 2H), 7.29-7.27 (m 4H), 2.44 (s,
3H); mz 197 (WH).

3-p-Tol yl pyridine.® Method B: 75 ng, 89% dy (CDC3) 8.81 (s,
1H), 8.55 (d, J = 4.8, 1H), 7.86 (d, J = 7.8, 1H), 7.47 (d,
J =280, 2H), 7.35 (dd, J = 4.8, 7.9, 1H), 7.28 (d, J = 8.0,
2H), 2.40 (s, 3H; mz 170 (M),

1- (4- Met hyl phenyl ) napht hal ene. *® Method A: 105 ng, 96% dy
(CDO ;) 7.88 (d, J = 8.9, 1H), 7.86 (d, J = 8.4, 1H), 7.80
(d, J = 8.0, 1H), 7.50-7.41 (m 2H), 7.40-7.35 (m 4H), 7.27
(d, J = 8.4, 2H), 2.42 (s, 3H): nz 219 (M.

4- Met hoxy- 4' - met hyl bi phenyl . ¥ Method A: 83 ngy, 84% dy
(CDA3) 7.52 (d, J = 8.7, 2H), 7.46 (d, J = 8.0, 2H), 7.24
(d, J =8.0, 2H), 6.98 (d, J = 8.7, 2H), 3.86 (s, 3H), 2.40
(s, 3H; mz 199 (M).

4-Met hyl -4' -trifluoromet hyl bi phenyl .2’ Method A: 102 ngy, 86%
dy (CDCA3) 8.17 (d, J = 8.0, 2H), 7.72-7.65 (m 4H, 7.29 (d,
J =8.0, 2H), 2.42 (s, 3H); mz 237 (M.

2- Brono- 4' - net hyl bi phenyl . Method A 99 nmg, 80% The
material had a purity of 85% dy (CDCl3) 7.64 (d, J = 8.1,
2H), 7.42-7.39 (m 2H), 7.33 (d, J = 8.1, 2H), 7.21 (dd, J =
7.9, 8.0, 1H, 7.01-7.00 (m 1H), 2.36 (s, 3H; dc (CDd 3)
142.9, 140.3, 138.7, 135.7, 130.7, 129.7, 128.8, 128.6,
126.9, 101.2, 22.0; mz 249 (3BrM).
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4' - Met hyl bi phenyl -4-carbonitrile.? Method A1 81 ng, 84% dy
(CDCls) 7.70 (d, J = 8.3, 2H), 7.67 (d, J = 8.3, 2H), 7.50
(d, J = 8.1, 2H), 7.30 (d, 8.1, 2H), 2.42 (s, 3H; mz 194
(M)

4- Met hyl - 4' - ni trobi phenyl . ?® Method A1 97 ng, 91% dy (CDJ 3)
8.22 (d, J = 8.2, 2H), 7.69 (d, J = 8.2, 2H), 7.55 (d, J =
7.8, 2H), 7.26 (d, J = 7.8, 2H), 2.39 (s, 3H); mz 214
(M)

2- (4- Met hyl phenyl ) napht hal ene. *° Method A1 91 ng, 83% The
product was contami nated with sonme (35% starting material.
ds (CDCl3) 8.20 (d, J = 7.8, 1H), 8.10 (d, J = 1.5, 1H), 7.95
(dd, J =6.2, 8.0, 1H, 7.92 (d, J = 7.8, 1H), 7.81 (dd, J =
1.5, 8.4, 1H, 7.70 (d, J = 8.0, 2H), 7.55 (dd, J = 6.2,
8.4, 1H), 7.38 (d, J = 8.0, 1H), 7.36 (d, J = 8.0, 2H), 2.49
(s, 3H); mz 219 (M).

4- Hydr oxynet hyl - 4' - net hyl bi phenyl. Method A1 83 ng, 84% The
material had a purity of 42% Method C 91 ng, 92% The
material had a purity of 86% Mthod D (0.07M: 88 ng, 89%
dy (CDA 3) 7.71 (d, J = 8.0, 2H), 7.49 (d, J = 8.2, 2H), 7.26
(d, J = 8.2, 2H), 7.14 (d, J = 8.0, 2H), 4.74 (br s, 2H),
2.37 (s, 3H); dc (CDCl3) 138.6, 136.5, 135.9, 133.0, 129.4,
128.7, 128.2, 127.7, 69.4, 23.6; mz 181, (MH-HO™ 199
(M)

4-Fl uor o-4' - net hyl bi phenyl .*¥® Method A 92 ng, 99% The
product was contam nated with sone (23% starting material.

dy (CDOl5) 7.54 (dd, J = 3.2, 8.6, 2H), 7.43 (d, J = 8.0,
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2H), 7.26 (d, J = 8.0, 2H), 7.08 (dd, J = 8.5, 8.6, 2H),
2.40 (s, 3H); mz 187 (MH).

2, 4' - Di et hyl bi phenyl . *® Method A: 85 ng, 93% The product
was contamnated with sonme (36% starting material. dy
(cbdgs) 7.81 (d, J =7.9, 1H, 7.48 (d, J = 8.0, 2H), 7.39-
7.25 (m 4H), 7.20 (d, J = 7.8, 1H), 2.47 (s, 3H), 2.44 (s,
3H); mz 183 (MH).

5- Acetyl - 2- (4- met hyl phenyl )t hi ophene. Method A: 87 ng, 81%
The product was contaminated with sone (47% starting
material. dy (CDO3) 7.64 (d, J = 4.0, 1H), 7.54 (d, J = 8.1,
2H), 7.27 (d, J = 4.0, 1H), 7.22 (d, J = 8.1, 2H), 2.56 (s,
3H), 2.38 (s, 3H); dc (CDO3) 190.6, 153.1, 145.6, 142.5,
135.7, 133.6, 129.8, 125.6, 123.4, 26.2, 21.3; mz 217
(M)

2- Chl or 0- 4' - net hyl bi phenyl. Method A: 90 ngy, 89% dy (CDd 3)
8.14 (d, J = 8.1, 2H), 7.37 (d, J = 8.1, 2H), 7.25-7.19 (m
4H), 2.43 (s, 3H); dc (CDO ) 137.4, 136.1, 133.5, 132.4,
129.4, 129.1, 128.8, 128.6, 127.2, 127.0, 21.3; mnmz 203
(M) .

2,4 -Dinethyl -3-nitrobi phenyl. Method A 100 ng, 88% dy
(CDAl3) 7.78 (d, J = 8.1, 1H), 7.45 (d, J = 7.6, 1H), 7.35
(dd, J = 7.6, 8.1, 1H), 7.26 (d, J =7.9, 2H), 7.18 (d, J =
7.9, 2H, 2.42 (s, 3H), 2.36 (s, 3H; dc (CDO3) 149.6,
138.9, 136.9, 133.8, 133.2, 131.1, 129.7, 127.2, 126.6,
122.4, 21.4, 15.5; mz 228 (MH).
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4- Acetyl - 4' - net hyl bi phenyl .3 Method A 127 ng, 91% dy
(CDO3) 8.02 (d, J = 8.3, 2H), 7.68 (d, J = 8.3, 2H), 7.54
(d, J =7.9, 2H), 7.28 (d, J = 7.9, 2H), 2.64 (s, 3H), 2.42
(s, 3H); mz 211 (M.

2- Met hoxy-4' - met hyl bi phenyl . 2" Method A 76 ng, 77% The
product was contam nated with sone (60% starting material.
Method D (0.01M: 86 ng, 87% The product was contani nated
wth sone (6% starting material. dy (CDCl3) 7.39 (d, J =
7.9, 2H), 7.33-7.29 (m 2H), 7.22 (d, J = 7.9, 2H), 7.05
(dd, J = 7.8, 8.0, 1H, 6.98 (d, J = 8.1, 1H), 3.81 (s, 3H,
2.38 (s, 3H; mz 199 (M).

Et hyl (4'-nethyl bi phenyl -4-yl)acetate. Method A 126 ny,
99% The product was contam nated with sonme (50% starting
material. dy (CDO3) 8.13 (d, J = 7.7, 2H), 7.46 (d, J = 8.0,
2H), 7.32 (d, J = 7.7, 2H), 7.16 (d, J = 8.0, 2H), 4.16 (q,
J =7.2, 2H, 3.61 (s, 2H), 2.45 (s, 3H), 1.27 (t, J = 7.2,
3H; dc (CDd3) 171.3, 136.8, 135.36, 133.7, 133.4, 130.2,
129.5, 127.1, 126.6, 60.4, 39.8, 21.3, 14.7; mz 255 (M.

Met hyl  4' - et hyl bi phenyl - 2- car boxyl ate. 3* Method A 111 ng,
98% dy (CDCl3) 7.81 (d, J = 7.9, 1H), 7.53 (dd, J = 7.6,
7.7, 1H), 7.38-7.35 (m 2H), 7.22-7.18 (m 4H), 3.65 (s,
3H), 2.40 (s, 3H); mz 227 (NH).

Met hyl 4- nmet hoxy-4' - met hyl bi phenyl - 2- car boxyl ate. Method A:
116 nmg, 91% dy (CDCl3) 7.33 (d, J = 2.7, 1H), 7.29 (d, J =
8.5, 1H), 7.19-7.17 (m 4H), 7.07 (dd, J = 2.7, 8.5, 1H),
3.87 (s, 3H), 3.67 (s, 3H), 2.39 (s, 3H); dc (CDO3) 169. 1,
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158.4, 138.0, 136.5, 134.9, 131.9, 131.6, 128.8, 128.2,
117.5, 114.3, 55.5, 52.0, 21.2; mz 257 (MH).

4,4' -Di met hyl bi phenyl . 3% Method A: 68 ny, 71% The product
was contamnated with sone (50% starting material. dy
(Cbdg3) 7.24 (d, J =8.6, 4H, 7.16 (d, J = 8.6, 4H), 2.39
(s, 6H; mz 183 (M.

5- (4- Met hyl phenyl )pyrim dine.* Mthod B 77 ng, 91% dy
(CDA 3) 10.38 (s, 1H), 9.99 (s, 2H), 8.01 (d, J = 7.9, 2H),
7.19 (d, J = 7.9, 2H), 2.37 (s, 3H); mz 171 (M.

1- Met hyl - 5- phenyl - 4- (4- met hyl phenyl ) - 1H pyrazole. Method B:
121 ny, 98% dy (CDA3) 7.73 (d, J = 7.7, 2H), 7.52 (s, 1H),
7.51-7.39 (m 5H), 7.09 (d, J = 7.7, 2H), 2.42 (s, 3H); dc
(cbdg3) 177.8, 141.2, 139.6, 139.1, 134.4, 129.7, 129.2,
128.7, 128.3, 128.1, 93.3, 38.3, 21.5; mz 249 (M.

5- (4- Met hyl phenyl ) -2, 1, 3- benzoxodi azole. Method A: 87 nmy,
83% dy(CDA3) 7.91 (s, 1H), 7.88 (d, J = 9.3, 1H, 7.71 (d,
J =09.3 1H), 7.55 (d, J =8.0, 2H), 7.32 (d, J = 8.0, 2H),
2.43 (s, 3H); dc (CDO3) 149.8, 142.9, 139.3, 135.8, 132.09,
129.9, 128.8, 127.1, 116.5, 112.0, 21.9; mz 211 (M.

2,6,4" -Trimet hyl bi phenyl. Method A: 67 ngy, 68% The product
was contamnated with sonme (21% starting material. dy
(Chdg3) 7.24 (d, J =7.7, 2H, 7.11 (dd, J = 8.2, 8.2, 1H),
7.08 (d, J =8.2, 2H), 7.05 (d, J = 7.7, 2H), 2.46 (s, 3H),
2.40 (s, 6H); dc (CDCl3) 138.4, 136.9, 136.4, 135.8, 129.1,
128.6, 127.4, 126.7, 20.1, 15.0; mz 197 (M.
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3-Chl oro- 4-f | uor obi phenyl . Method A: 88 ng, 85% The materi al
had a purity of 60% dy(CDO3) 7.62 (dd, J = 2.3, 7.6, 1H),
7.51 (m 2H), 7.43-7.40 (m 3H), 7.37 (d, J = 2.2, 1H), 7.22
(dd, J = 7.6, 7.8, 1lH); dc (CDd 3 158.6, 156.6, 139.0,
136.6, 129.2, 128.9, 127.8, 126.7, 121.2, 116.9; niz 207
(MH)..

3'-Chl oro-4'-fl uorobi phenyl - 2-car bal dehyde. Mthod A: 105
ng, 90% dy (CDA 3) 9.97 (s, 1H), 8.02 (d, J = 7.7, 1H), 7.65
(dd, J = 7.6, 7.9, 1H), 7.54 (dd, J = 7.6, 7.7, 1H), 7.46-
7.40 (m 3H), 7.24 (dd, J = 1.9, 8.3, 1H; dc (CDO3) 191.5,
159.0, 157.0, 143.2, 135.0, 133.8, 133.6, 131.8, 130.7,
129.8, 128.4, 127.9, 116.5 (d, J = 21.2); mz 235 (M).

N-(3'-Chl oro-4'-fl uorobi phenyl -4-yl)acetam de. Method A 126
ng, 96% The product was contam nated with sone (18%
starting material. dqy(CDCl3) 7.63 (d, J =7.9, 2H), 7.52
(dd, J = 2.1, 7.8, 1H), 7.41-7.38 (m 3H), 7.18 (dd, J =
7.9, 8.0, 1H), 2.39 (s, 3H; dc(CDd3) 168.1, 159.9, 139.0,
133.4, 132.8, 129.8, 127.3, 127.1, 121.4, 120.3, 117.6,
18.4; mz 264 (M.

3-(3-Chl oro-4-fluorophenyl)pyridine. Method B: 101 ng, 97%
dy (CDCl3) 8.74 (d, J = 2.0, 1H), 8.57 (d, J = 2.1, 1H), 7.78
(d, J =7.9, 1H, 7.56 (dd, J = 2.1, 6.9, 1H), 7.36-7.35 (m
1H), 7.34 (dd, J = 7.8, 7.9, 1H), 7.21 (d, J = 8.6, 1H); dc
(CDCAl3) 175.1, 158.7, 156.7, 148.4, 147.2, 136.2, 134.2,
126.9, 123.7, 115.4, 115.3; mz 208 (M.
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3-Chloro-4-fluoro-[1,1';4",1 "]Jterphenyl. Mthod A 134 nmy,
95% dy (CDA3) 7.69-7.63 (m 3H), 7.57-7.54 (m 3H), 7.47-
7.38 (m 4H), 7.22-7.11 (m 2H); dc (CDO3) 140.7, 137.9,

137.8, 131.8, 129.1, 128.9, 128.7, 127.7, 127.3, 127.0,
126.7, 126.6, 117.0, 116.8; niz 283 (M.

1- ( 3- Chl or o- 4-f |l uor ophenyl ) napht hal ene. Method A: 115 nyg,
90% dy(CDC3) 7.68 (d, J =7.9, 1H), 7.66 (d, J = 8.0, 1H),
7.64 (d, J =8.0, 1H), 7.57 (d, J = 7.7, 1H), 7.44-7.43 (m
2H), 7.34-7.32 (m 3H), 7.07 (dd, J = 7.8, 8.1, 1H); dc
(cbd ) 137.9, 137.8, 137.7, 133.8, 132.0, 131.4, 129.8,
129.7, 128.5, 128.3, 127.1, 126.5, 126.0, 125.4, 125.3,
116.4; mz 257 (MH).

3-Chl oro-4-fluoro-4'-nmethoxybi phenyl. Method A 112 ngy, 95%
d« (CDCl3) 7.57 (dd, J = 2.1, 8.5, 1H), 7.46 (d, J = 8.0,
2H), 7.38 (ddd, J = 2.3, 4.4, 6.8, 1H), 7.19 (dd, J 8.5,
8.5, 1H), 6.98 (d, J = 8.0, 2H), 3.85 (s, 3H); dc (CDA 3)
159.5, 158.2, 156.2, 138.1, 131.5, 128.7, 128.0, 126.2,
116.6, 55.4; mz 237 (MH).

3-Chloro-4-fluoro-4'-trifluoronethyl bi phenyl. Mthod A 120
ng, 87% The nmaterial had a purity of 97% dy (CDCl3) 7.70
(d, J =8.1, 2H, 7.61 (d, J =8.1, 2H), 7.42 (ddd, J = 2.1,
4.5, 6.9, 1H), 7.23-7.20 (m 2H); dc (CDCO3) 159.2, 157.2,
142.4, 136.9, 136.3, 128.9, 127.3, 127.0, 125.9, 117.2.
117.0; mz 275 (MH).

2-Brono- 3' -chl oro-4'-fl uorobi phenyl. Method A 116 ny, 81%
ds (CDAl3) 7.45-7.37 (m 2H), 7.30-7.19 (m 3H), 6.99 (dd, J
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= 4.6, 8.8 1H), 6.90 (ddd, J = 2.2, 4.7, 7.0, 1H: dc
(cDd ;) 156.3, 138.2, 138.0, 132.7, 131.6, 130.5, 129.7,
129.2, 128.4, 120.6, 116.3; nmiz 286 (M).

3'-Chloro-4'-fluorobi phenyl -4-carbonitrile. Mthod A 108
ng, 93% dy(CDA3) 7.72 (d, J =8.4, 2H), 7.62 (d, J = 8.4,
2H), 7.61 (d, J = 6.7, 1H), 7.45 (dd, J = 4.4, 8.6, 1H),
7.24 (dd, J = 8.6, 8.6, 1H); dc (CDCl3) 159.4, 157.4, 143.3,
136.4, 132.8, 129.5, 127.6, 126.9, 118.6, 117.2, 111.6; niz
232 (MH).

2-(3-Chl oro-4-fluorophenyl)pyridine. Method C 95 ng, 92%
di (CDOl3) 8.82 (d, J = 1.5, 1H), 8.69 (dd, J = 1.5, 7.2,
1H), 7.80-7.75 (m 2H), 7.74-7.70 (m 2H), 7.34 (dd, J =
7.9, 8.2, 1H); dc (CDC3) 162.3, 149.5, 148.4, 143.2, 134.6,
133.7, 129.9, 126.0, 123.3, 121.6, 117.1; mz 208 (M.

3-Chl oro-4-fluoro-4'-nitrobi phenyl. Mthod A 112 ng, 89%
dy (CDCl3) 8.28 (d, J = 8.6, 2H), 7.67 (d, J = 8.6, 2H), 7.64
(dd, J = 2.0, 6.9, 1H), 7.49 (ddd, J = 2.3, 4.3, 6.9, 1H),
7.26 (dd, J = 8.5, 8.5 1H); dc (CDC3) 159.6, 147.4, 145.2,
136.0, 129.6, 127.7, 127.1, 124.9, 124.3, 117.3; mz 252
(M)

2-(3-Chl oro-4-fluorophenyl)napht hal ene. Mthod A 121 nyg,
94% dy (CDCl3) 7.97 (s, 1H), 7.93-7.87 (m 3H), 7.74 (dd, J
=1.9, 6.9, 1H), 7.65 (dd, J = 1.2, 8.6, 1H), 7.57-7.50 (m
3H, 7.25 (dd, J = 8.5, 8.5, 1H); dc (CDO3) 158.7, 156.7,
138.4, 136.2, 133.5, 132.7, 129.4, 128.7, 128.2, 127.7,
127.0, 126.6, 126.3, 125.8, 125.0, 116.9; mz 257 (M).



3-Chl oro-4,4'-di fluorobi phenyl. Mthod A 111 ng, 99% du
(cbd3) 7.55 (dd, J = 2.2, 6.9, 1H), 7.47 (ddd, J = 1.8,
5.3, 8.6, 2H), 7.37 (ddd, J = 2.3, 4.5, 6.9, 1H), 7.19 (dd,
J = 8.6, 8.6, 1H, 7.11 (dd, J = 8.5, 8.6, 2H); dc (CDd 3)
163.6, 161.8, 156.6, 137.5, 136.6, 129.1, 128.6, 127.3,
126.6, 115.8; mz 226 (M.

3-Chl oro-4-fluoro-2'-nethyl bi phenyl. Method A: 98 ng, 89%
dy (CDA3) 7.36 (d, J = 6.9, 1H), 7.28-7.23 (m 3H), 7.22-
7.17 (m 3H), 2.26 (s, 3H); dc (CDO3) 158.2, 139.6, 139.0,

135.3, 131.2, 130.5, 129.6, 128.9, 127.8, 125.9, 116.1,
20.3; mz 221 (M),

5- Acetyl - 2- (3-chl oro- 4-fl uorophenyl )t hi ophene Method A 104
ng, 82% dy(CDA3) 7.67 (dd, J = 2.1, 6.7, 1H), 7.64 (d, J =
3.9, 1H), 7.49 (ddd, J = 2.3, 4.4, 6.7, 1H), 7.25 (d, J =
3.9, 1H, 7.18 (dd, J = 8.5, 8.5 1H, 2.56 (s, 3H,; dc
(CDA 3) 190.4, 159.3, 157.3, 149.8, 143.8, 133.4, 131.2,
128.4, 126.1, 124.5, 117.2, 26.5; mz 255 (M.

2',3-Dichl oro-4-fluorobi phenyl. Mthod A 110 ng, 92% du
(Cbdg3) 7.47-7.42 (m 2H), 7.30-7.26 (m 4H), 7.16 (dd, J =
8.6, 8.6, 1H); dc (CDC 3) 158.6, 156.6, 138.2, 136.3, 132.4,

131.6, 131.1, 130.1, 129.3, 129.2, 127.0, 115.7, mz 241
(MH).

3-Chl oro-4-fluoro-2'-nethyl-3"-nitrobi phenyl. Mthod A 119

my, 90% dy(CDAs) 7.81 (d, J = 7.9, 1H), 7.42 (d, J = 7.5,
1H), 7.37 (dd, J = 7.5, 7.9, 1H), 7.34 (dd, J = 1.4, 6.8,
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1H), 7.23 (dd, J = 8.5, 8.5 1H), 7.16 (ddd, J = 2.2, 4.4,
6.8, 1H), 2.34 (s, 3H): dc (CDA3) 158.7, 156.8, 142.5,
137.0, 133.7, 131.3, 130.1, 129.1, 126.4, 123.7, 116.6,
16.9; mz 266 (M.

4- Acetyl -3 -chl oro-4'-fl uorobi phenyl. Method A: 102 ng, 82%
dy (CDCl3) 8.03 (d, J = 8.4, 2H), 7.65 (dd, J = 2.1, 6.9,
1H, 7.62 (d, J = 8.4, 2H), 7.48 (ddd, J = 2.3, 4.4, 6.9,
1H), 7.24 (dd, J = 8.6, 8.6, 1H), 2.64 (s, 3H); dc (CDQ 3)
197.7, 159.1, 157.1, 152.4, 143.4, 136.2, 130.6, 129.0,
127.0, 121.6, 117.0, 18.8; mz 249 (M.

3-Chl oro-4-fluoro-4'-hydroxy-3'-nethoxybi phenyl . Method C
(60W: 114 ny, 90% The product was contam nated with sone
(8% starting material. 7.54 (dd, J = 2.2, 8.3, 1H), 7.38
(m 1H), 7.19 (dd, J = 8.4, 8.4, 1H), 6.99-6.96 (m 3H),
3.99 (s, 3H); dc (CDCl3) 160.3, 148.7, 141.4, 134.5, 132.0,
129.8, 127.6, 121.9, 121.3, 118.0, 117.6, 114.5, 58.8; niz
253 (MH).

Met hyl 3'-chl oro-4'-fl uorobi phenyl -2-carboxyl ate. Method A
112 ny, 85% dy (CDA3) 7.87 (d, J = 7.8, 1H), 7.53 (dd,
1.1, 7.6, 1H), 7.44 (dd, J = 7.6, 7.6, 1H), 7.36 (d,
6.6, 1H, 7.31 (dd, J = 8.6, 8.6, 1H, 7.15 (m 2H), 3.69
(s, 3H); dc(CDCl3) 168.4, 158.5, 156.5, 140.4, 138.5, 131.6,
130.7, 130.4, 130.2, 128.2, 127.8, 120.6, 116.1, 52.1; mz
265 (M.

J =
J p—

Met hyl  3'-chl oro-4'-fluoro-4-nmet hoxybi phenyl - 2- car boxyl at e.
Met hod A0 110 ng, 75% dy (CDCl3) 7.38 (d, J = 2.7, 1H), 7.32
(dd, J = 2.0, 7.2, 1H), 7.22 (d, J = 8.4, 1H), 7.15-7.11 (m
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2H), 7.07 (dd, J = 2.7, 8.4, 1H), 3.86 (s, 3H), 3.68 (s,
3H): dc (CDO) 169.6, 161.7, 160.6, 136.9, 133.3, 130.1,
129.4, 128.1, 127.8, 121.2, 118.2, 117.7, 115.5, 56.8, 53.4;
mz 295 (NMH).

5-(3-Chl oro-4-fl uorophenyl )pyrimdine. Mthod B: 101 ng,
97% dy (CDA3) 9.22 (s, 1H), 8.90 (s, 2H), 7.62 (dd, 1.9,
6.7, 1H), 7.45 (ddd, J = 2.3, 4.3, 6.7, 1H), 7.30 (dd, J =
8.5, 8.5 1H); dc (CDCl3) 158.4, 156.0, 155.3, 133.7, 131.6,
129.5, 127.1, 121.8, 118.3; nmiz 209 (M.

4- (3-Chl oro-4-fl uorophenyl) - 1-nmet hyl - 5- phenyl - 1H- pyrazol e.
Method B: 134 ng, 94% dy (CDCl3) 7.81 (dd, J = 2.3, 8.1,
1H), 7.68 (dd, J = 6.5, 6.5, 1H), 7.48 (s, 1H), 7.47-7.42
(m 3H), 7.36 (d, J =6.9, 2H), 7.01 (dd, J = 8.6, 8.6, 1H),
3.77 (s, 3H); dc(CDd3) 177.7, 160.2, 158.2, 141.2, 139.1,
136.5, 129.8, 129.1, 128.6, 128.3, 119.8, 115.5, 93.3, 38.3;
mz 287 (MH).

5- (3- Chl oro-4-fl uorophenyl)-2, 1, 3-benzoxodi azol e. Method A
103 ng, 83% dy(CDA3) 7.94 (d, J = 9.2, 1H, 7.92 (d, J =
1.3, 1H), 7.70 (dd, 2.3, 6.9, 1H), 7.63 (dd, J = 1.3, 9.2,
1H), 7.52 (ddd, J = 2.3, 4.3, 6.7, 1H), 7.30 (dd, J = 8.5,
8.5, 1H); dc (CDd3) 159.6, 157.6, 149.5, 148.5, 142.0,
135.9, 132.2, 129.6, 127.1, 122.0, 117.3, 113.2; nmz 249
(M),

4- Phenyl di benzof uran. Method A: 110 ng, 90% The product was

contam nated with sone (35% starting nmaterial. dy (CDd 3)
7.92 (d, J =7.7, 1H, 7.89 (d, J =9.0, 1H, 7.87 (d, J =
7.9, 1H), 7.84 (d, J = 7.9, 1H), 7.54-7.47 (m 4H), 7.41-
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7.35 (m 2H), 7.31-7.26 (m 2H): dc (CDO3) 174.7, 155.9,
153.1, 136.1, 128.5, 127.7, 127.2, 126.6, 125.5, 124.7,
123.9, 123.2, 122.7, 120.6, 119.6, 111.6; mz 245 (V).

3-Di benzof uran-4-yl pyridine. Mthod B: 114 ngy, 93% The
material had a purity of 90% dy (CDCl3) 8.61 (d, J = 3.7,
1H, 8.20 (d, J =7.9, 1H, 7.95 (d, J =6.9, 1H, 7.93-7.87
(m 2H), 7.56-7.51 (m 2H), 7.45-7.39 (m 2H), 7.30-7.26 (m
2H); dc (CDO ;) 176.2, 155.9, 149.2, 148.4, 136.0, 134.3,
132.2, 127.4, 127.0, 126.3, 124.0, 123.4, 123.0, 122.6,
120.7, 120.6, 111.7; mz 246 (NH).

4- Bi phenyl - 4-yl di benzofuran. Method A 142 ng, 89% du
(cbdz) 8.05 (d, J =8.2, 2H, 803 (d, J =7.8, 1H), 7.98
(d, J =7.3, 1H), 7.81 (d, J =8.2, 2H), 7.73 (d, J = 8.4,
2H), 7.69-7.66 (m 2H, 7.58 (dd, J = 8.4, 8.4, 1H), 7.53-
7.45 (m 3H), 7.43-7.37 (m 2H); dc (CDO3) 156.2, 153.4,
140.8, 140.6, 135.4, 131.9, 129.2, 128.9, 128.7, 127.4,
127.3, 127.1, 126.7, 125.4, 125.0, 123.3, 123.0, 120.7,
119.8, 111.9; mz 321 (MH).

4- Napht hal en- 1-yl di benzofuran. Method A 131 ng, 89% du
(Cbdg) 8.00 (dd, J =1.1, 7.6, 1H), 7.98 (d, J = 7.8, 1H),

7.93-7.89 (m 3H), 7.65 (d, J =8.5, 1H), 7.60-7.56 (m 2H),

7.49-7.42 (m 2H), 7.38-7.27 (m 4H); dc (CDd3) 174.6,

160.5, 153.9, 134.3, 133.6, 131.6, 129.1, 128.3, 128.2,

127.7, 126.0, 125.9, 125.7, 125.3, 124.6, 124.2, 122.8,

122.7, 120.6, 119.9, 111.6; mz 295 (V).

4- (4- Met hoxyphenyl ) di benzof uran. Method A: 135 ngy, 99% The

product was contam nated with sone (50% starting material.
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dy (CDCl3) 8.04 (d, J = 8.2, 2H), 8.00 (d, J = 7.7, 1H), 7.98
(dd, J = 0.7, 7.7, 1H), 7.81 (d, J = 8.2, 2H), 7.62 (d, J =
8.2, 1H), 7.60 (d, J = 7.7, 1H), 7.52 (ddd, J = 0.7, 7.5,
8.2, 1H), 7.45 (dd, J = 7.7, 7.7, 1H), 7.40 (dd, J = 7.5,
7.5, 1H), 3.84 (s, 3H; dc (CDCls) 175.1, 160.4, 159.1,
155.7, 152.9, 134.2, 131.9, 129.6, 127.1, 126.9, 122.7,
120.5, 118.9, 115.6, 113.9, 111.3, 58.4; mz 275 (M.

4-(4-Trifluoromet hyl phenyl ) di benzofuran. Method A: 131 nmg,
84% dy(CDC3) 8.04 (d, J =8.2, 2H), 8.00 (d, J = 7.7, 1H),
7.98 (dd, J = 0.7, 7.6, 1H, 7.81 (d, J = 8.2, 2H), 7.62 (d,
J=28.2, 1H), 7.60 (d, J = 7.7, 1H), 7.51 (dd, J = 7.5, 8.2,
1H), 7.45 (dd, J = 7.6, 7.7, 1H), 7.41 (7.5, 7.7, 1H); dc
(CDCAl 3) 156.2, 153.2, 140.0, 129.0, 127.5, 127.1, 126.8,
125.6, 125.2, 124.3, 124.0, 123.3, 123.0, 122.7, 120.8,
120.6, 111.8; mz 313 (M).

4- Di benzof uran-4-yl benzonitrile. Mthod A 104 ng, 77% dy
(cbdg3) 8.02 (d, J =8.3, 2H, 8.00-7.98 (m 2H), 7.79 (d, J
=8.3, 2H), 7.61-7.58 (m 2H), 7.50 (ddd, J = 0.9, 7.4, 8.1,
1H), 7.45 (dd, J = 7.6, 7.6, 1H), 7.39 (dd, J = 7.4, 7.4,
1H); dc (CDA3) 156.1, 153.1, 141.0, 132.4, 129.3, 127.6,
126.6, 125.3, 123.8, 123.7, 123.4, 123.1, 121.1, 120.8,
119.0, 111.6, 111.2; mz 270 (MH).

4- (4-Nitrophenyl ) di benzofuran. Method A 131 ng, 91% dy
(cbds) 8.38 (d, J =8.7, 2H), 8.09 (d, J =8.7, 2H, 8.03-
7.99 (m 2H), 7.63 (d, J =7.7, 1H), 7.59 (d, J = 8.3, 1H),
7.50 (dd, J = 7.3, 8.1, 1H), 7.46 (dd, J = 7.7, 7.7, 1H),
7.39 (dd, J = 7.3, 7.7, 1H); dc(CDC3) 156.1, 156.0, 153.2,
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142.9, 133.8, 129.5, 127.7, 127.1, 124.9, 123.9, 123.2,
122.7, 120.8, 120.6, 111.8, 111.6; mz 290 (M.

4- Napht hal en- 2-yl di benzofuran. Method A: 126 ng, 86% The
material had a purity of 58% dy (CDC3) 8.42 (s, 1H), 8.08
(dd, J = 1.2, 8.4, 1H, 8.06-8.00 (m 2H), 7.97 (d, J = 7.6,
1H), 7.75 (d, J = 7.2, 1H), 7.66 (d, J = 8.2, 1H), 7.62-7.55
(m 3H), 7.52-7.47 (m 2H), 7.40 (dd, J = 7.4, 7.4, 1H),
7.37 (dd, J =7.6, 7.6, 1H); dc (CDCO ;) 156.3, 153.6, 133.9,
133.6, 132.9, 128.6, 128.4, 127.9, 127.7, 127.3, 126.8,
126.3, 126.2, 125.8, 124.3, 123.3, 122.8, 122.7, 120.7,
119.8, 111.9, 111.7; mz 295 (NMH).

4- (4- Fl uor ophenyl ) di benzof uran. Method A 117 ng, 89% du
(cbdg) 7.97 (d, J =7.7, 1H, 7.89 (dd, J = 5.5, 8.6, 1H),
7.61-7.56 (m 2H), 7.47 (dd, J = 0.8, 8.2, 2H), 7.44 (dd, J
= 6.2, 87, 1H), 7.39-7.35 (m 2H), 7.26-7.22 (m 2H); dc
(CDCl3) 163.5, 161.5, 156.2, 153.2, 133.9, 130.5, 127.3,
127.1, 126.6, 123.2, 122.9, 122.7, 120.7, 119.7, 115.5,
111.8; mz 263 (M.

4- ( 2- Met hyl phenyl ) di benzof uran. Method A: 108 ng, 84% dy
(CDCl3) 8.00 (d, J = 7.6, 1H), 7.974 (d, J = 7.4, 1H), 7.972
(d, J = 7.4, 1H), 7.58 (d, J = 7.2, 1H), 7.53 (d, J = 8.2,
1H), 7.48-7.32 (m ©6H, 2.26 (s, 3H); dc (CDA3) 161.0,
156.2, 153.6, 136.9, 133.9, 130.2, 128.1, 127.4, 127.2,
125.8, 124.2, 123.9, 123.2, 122.7, 120.7, 120.6, 119.6,
111.6, 20.2; mz 259 (M.

1- (5- Di benzof uran-4-yl -t hi ophen-2-yl) - et hanone. Met hod A
102 nmg, 70% The product was contam nated with sone (25%
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starting material. dy (CDA3) 7.99-7.93 (m 2H), 7.91 (d, J =
3.8, 1H), 7.76 (d, J = 6.8, 1H), 7.76 (d, J = 3.8, 1H), 7.67
(d, J =8.2, 1H), 7.51 (dd, J = 7.3, 8.2, 1H), 7.41 (m 2H),
2.62 (s, 3H); dc (CDCl3) 190.9, 156.1, 152.2, 146.9, 143.1,
133.2, 132.5, 131.2, 127.6, 126.9, 125.1, 123.6, 123.2,
121.0, 120.8, 118.2, 111.8, 26.6; mz 293 (M.

4- (2- Chl orophenyl ) di benzof uran. Method A 117 ng, 84% du
(Cbd3) 8.02 (ddd, J = 3.5, 6.6, 7.5, 1H), 7.98 (d, J = 7.6,
1H, 7.61 (m 2H), 7.57 (ddd, J = 2.3, 6.6, 8.2, 1H), 7.50-
7.44 (m 3H), 7.43-7.41 (m 2H), 7.38 (dd, J = 6.3, 7.4,
1H); dc (CDO3) 135.5, 133.9, 131.9, 130.0, 129.3, 128.5,
127.4, 126.7, 124.2, 123.9, 123.2, 122.8, 122.7, 122.5,
120.7, 120.4, 111.9, 111.7; mz 279 (M.

4- (2- Met hyl - 3-ni trophenyl ) di benzofuran. Method A 121 ny,
80% dy(CDCO3) 8.02 (d, J = 8.8, 1H), 8.01 (d, J = 8.7, 1H),
7.92 (d, J =8.2, 1H), 7.62 (d, J = 7.6, 1H), 7.53 (d, J =
8.2, 1H), 7.48-7.43 (m 3H), 7.37 (dd, J = 7.6, 8.2, 1H),
7.34 (d, J = 7.2, 1H), 2.37 (s, 3H); dc(CDO ;) 156.2, 153.4,
151.1, 139.5, 134.6, 131.7, 128.2, 127.6, 126.3, 124.5,
124.2, 124.0, 123.9, 123.1, 123.0, 120.8, 120.6, 111.9,
16.8; mz 304 (MH).

4- ( 2- Met hoxyphenyl ) di benzof uran. Method A: 107 ng, 78% The
material had a purity of 90% dy (CDO3) 7.87 (d, J = 7.3,
1H), 7.86 (d, J = 7.3, 1H), 7.833 (d, J = 7.4, 1H), 7.831
(d, J =7.4, 1H), 7.47 (dd, J = 8.5, 8.6, 2H), 7.32 (dd, J =
7.5, 7.8, 1H), 7.23-7.19 (m 2H), 7.14 (d, J = 8.3, 1H),
7.05 (d, J =8.4, 1H, 3.87 (s, 3H); dc(CDO3) 160.1, 155.4,
145.5, 128.6, 128.0, 127.7, 124.2, 123.9, 123.5, 123.1,
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122.2, 121.6, 121.3, 120.7, 119.8, 115.4, 111.3, 106.4,
56.7; mz 275 (M) .

Met hyl 2-di benzof uran-4-yl benzoate. Method A 142 ng, 94%
di (CDA3) 7.97 (d, J = 8.3, 1H), 7.92-7.89 (m 2H), 7.60
(dd, J =7.9, 8.0, 1H, 7.48 (d, J =8.0, 1H), 7.43-7.40 (m
2H), 7.35-7.30 (m 3H), 7.26 (dd, J = 7.8, 8.1, 1H), 3.41
(s, 3H); dc(CDO 3) 174.4, 168.4, 155.8, 153.2, 136.6, 131.8,
131.3, 131.2, 129.9, 127.8, 127.0, 125.6, 124.0, 123.7,
122.9, 122.6, 120.7, 119.8, 111.4, 51.8; mz 303 (M.

Met hyl  2-di benzof uran-4-yl - 5- net hoxybenzoate. Method A: 146
ng, 88% dy(CDA3) 7.91 (dd, J = 3.3, 7.6, 1H), 7.87 (d, J =
8.5 1H), 7.47 (d, J = 2.7, 1H), 7.45-7.42 (m 2H), 7.38-
7.35 (m 3H), 7.28 (dd, J = 7.3, 7.3, 1H, 7.12 (dd, J =
2.7, 8.5, 1H), 3.87 (s, 3H), 3.43 (s, 3H); dc (CDO3) 174.6,
168.4, 159.1, 155.9, 153.5, 132.6, 132.2, 129.0, 127.2,
125.5, 124.2, 123.7, 122.9, 122.7, 120.6, 119.5, 117.9,
114.9, 111.5, 55.5, 51.9; m z 333 (M.

4- (4- Met hyl phenyl ) di benzof uran. Method A 129 ng, 100% du
(ebdz) 7.90 (d, J = 7.7, 1H), 7.88 (d, J = 8.0, 1H), 7.51
(d, J =8.2, 1H), 7.48 (d, J = 8.2, 1H, 7.35 (dd, J = 8.0,
8.2, 1H), 7.30 (dd, J 7.5, 7.7, 1H), 7.23 (dd, J = 7.5,
8.2, 1H), 7.17 (d, J = 8.2, 2H), 7.08 (d, J =8.2, 2H), 2.31
(s, 3H); dc(CDO3) 177.1, 160.5, 155.8, 134.3, 130.6, 127.1,
126.8, 124.0, 123.1. 122.6, 122.4, 122.2, 120.8, 120.6,
120.3, 111.5, 23.5; nmz 259 (M).

5- Di benzof uran-4-yl pyrimdine. Mthod B: 102 ng, 83% du
(CbCA3) 9.29 (s, 2H), 9.25 (s, 1H, 8.02 (d, J = 8.0, 1H,
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7.99 (d, J =7.7, 1H), 7.94 (d, J = 7.3, 1H), 7.60 (dd, J =
8.0, 8.2, 1H), 7.54 (d, J = 8.2, 1H), 7.47 (dd, J = 7.7,
7.8, 1H), 7.28 (dd, J = 7.3, 7.8, 1H); dc (CDO3) 157. 4,
155.9, 134.3, 127.0, 126.7, 123.6, 123.2, 122.6, 122.4,
122.2, 121.6, 120.8, 120.5, 120.3, 111.5; mz 247 (V).

2-(4-Trifluoronethyl phenyl)-thiophene. Method A: 99 ny, 88%
The product was contaminated with sonme (10% starting
material. dy(CDd3) 7.71 (d, J = 8.2, 2H), 7.63 (d, J = 8.2,
2H), 7.40 (d, J = 3.8, 1H, 7.36 (d, J = 4.9, 1H, 7.12 (dd,
J = 3.8, 4.9, 1H); dc (CDO3) 148.2, 142.6, 137.7, 129.3,
129.1, 128.3, 126.2, 125.9, 124.4; mz 229 (WMH).

4- (2-Thienyl )benzonitrile.®* Mthod A 67 ngy, 72% The
mat eri al was contam nated with sonme (74% starting material.
Method D 70 mg, 76% dy(CDO3) 7.74 (d, J = 8.6, 2H), 7.69
(d, J = 8.6, 2H), 7.47 (d, J = 3.5, 1H), 7.42 (d, J = 5.2,
1H), 7.19 (dd, J = 3.5, 5.2, 1H); mz 186 (M.

5-(2-Thienyl)pyrimdine. Mthod B: 70 ng, 88% dy (CDQ j3)
9.08 (s, 1H), 8.92 (s, 2H), 7.43 (d, J = 3.6, 1H), 7.39 (d,
J =4.2, 1H), 7.14 (dd, J = 3.6, 4.2, 1H): dc (CDO 3 177.0,
141.1, 139.0, 129.6, 129.2, 128.6, 93.2; mz 163 (M.

3-Ni trobi phenyl .’ Method A: 73 ng, 73% dy (CDOA3) 8.42 (d, J
= 1.5, 1H), 8.21 (dd, J = 1.5, 8.2, 1H), 7.93 (d, J = 7.4,
1H), 7.65-7.61 (m 3H), 7.52-7.48 (m 2H), 7.42 (dd, J =
7.4, 8.2, 1H; mz 200 (M.

N- (3" -Ni trobi phenyl-4-yl)-acetam de. Method C. 99 ng, 77%
The material had a purity of 96% Method D (0.07M: 107 ny,
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84% dy(CDO3) 8.35 (d, J = 1.8, 1H), 8.11 (dd, J = 1.8,
8.1, 1H), 7.95-7.90 (m 2H), 7.61 (d, J = 8.5, 2H), 7.44 (d,
J =18.5 2H, 2.33 (s, 3H); dc(CDC3) 174.3, 169.8, 147.2,
139.6, 137.8, 133.5, 132.0, 127.2, 123.1, 122.6, 120.4,
19.2; mz 257 (MH).

3-(3-Nitrophenyl ) pyridine.® Method B: 83 ng, 83% dy (CDC 3)
8.88 (s, 1H), 8.67 (d, J = 5.0, 1H), 8.44 (s, 1H), 8.26 (dd,
J = 1.1, 8.1, 1H), 7.94-7.91 (m 2H, 7.67 (dd, J = 7.9,
8.1, 1H), 7.44 (dd, J = 5.0, 7.9, 1H); mz 201 (M.

3-Nitro-[1,1";4",1""Jterphenyl. Method C 123 ng, 89% The
material had a purity of 93% dy (CDCl3) 850 (d, J = 1.8,
1H), 8.21 (dd, J = 1.8, 8.3, 1H), 7.96 (d, J = 7.7, 1H),
7.72 (d, J = 8.5, 2H), 7.66-7.63 (m 3H), 7.49-7.45 (m 4H),
7.44 (dd, J = 8.3, 8.3, 1H); dc (CDC3) 147.2, 138.8, 136.6,
135.9, 135.2, 133.4, 129.5, 129.1, 128.0, 127.8, 127.7,
127.3, 122.6, 122.1; mz 276 (M).

1- (3- Ni trophenyl ) napht hal ene.?® Method A: 120 ng, 96% dy
(CDO ;) 8.38 (d, J = 1.3, 1H), 8.30 (dd, J = 1.5, 8.2, 1H),
7.96-7.93 (m 2H), 7.84 (d, J = 7.6, 1H), 7.77 (d, J = 8.6,
1H), 7.67 (dd, J = 7.9, 7.9, 1H), 7.58-7.53 (m 2H), 7.50
(dd, J = 7.3, 8.2, 1H), 7.44 (d, J = 7.3, 1H: mz 250
(MHY) .

4- Met hoxy-3' - ni trobi phenyl. Method A: 103 ng, 90% dy (CDd 3)
8.40 (d, J = 1.3, 1H), 8.14 (dd, J = 1.3, 7.7, 1H), 7.87 (d,
J=7.7, 1H), 7.59-7.56 (m 3H), 7.02 (d, J = 8.6, 2H), 3.87
(s, 3H); dc(CDd3) 160.0, 148.7, 142.4, 132.5, 131.0, 129.86,
128.2, 121.4, 115.7, 114.6, 55.4; mz 230 (M.
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3-Nitro-4'-trifluoronethyl bi phenyl. Mthod A 121 ng, 91%
dy (CDCAl3) 8.46 (d, J = 1.1, 1H), 8.26 (dd, J = 1.1, 8.1,
1H), 7.93 (d, J = 7.9, 1H), 7.76 (d, J = 8.6, 2H), 7.73 (d,
J =8.6, 2H, 7.67 (dd, J = 7.9, 8.1, 1H); dc (CDd 3) 148.8,
142.1, 141.4, 133.1, 130.0, 127.7, 127.5, 126.1, 124.3,
122.9, 122.1; mz 268 (M).

3' - Ni trobi phenyl -4-carbonitrile.” Method A: 108 ng, 96% dy
(CDA3) 8.46 (d, J = 1.0, 1H), 8.29 (dd, J = 1.0, 8.2, 1H),
7.92 (d, J = 8.0, 1H), 7.80 (d, J = 8.2, 2H), 7.74 (d, J =
8.2, 2H), 7.68 (dd, J = 8.0, 8.2, 1H: mz 225 (M.

3,4" -Dinitrobi phenyl. Method A: 108 ng, 89% dy (CDC 3) 8.47
(d, J =1.2, 1H), 8.36 (d, J =8.7, 2H, 8.30 (dd, J = 1.2,
8.2, 1H), 7.96 (d, J = 7.7, 1H), 7.80 (d, J = 8.7, 2H), 7.71
(dd, J = 7.7, 8.2, 1H); dc (CDd3) 147.9, 144.8, 140.4,
133.0, 130.3, 129.6, 128.1, 124.9, 124.4, 123.5, 122.3; niz
245 (VH).

2- (3-Ni trophenyl ) napht hal ene.?® Method A: 100 nmg, 80% dy
(CDCl3) 8.58 (d, J = 1.0, 1H), 8.23 (dd, J = 1.0, 8.2, 1H),
8.09 (s, 1H), 8.04 (d, J =7.8, 1H), 7.96 (d, J = 8.5, 1H),
7.93 (dd, J = 1.4, 8.4, 1H), 7.89 (d, J = 8.5, 1H), 7.74
(dd, J = 1.4, 7.2, 1H), 7.65 (dd, J = 7.8, 8.2, 1H), 7.56-
7.54 (m 2H); mz 250 (MHY).

4- Hydr oxynet hyl - 3' - ni trobi phenyl. Method C 96 ny, 84% dy
(CDA ;) 8.46 (d, J = 1.2, 1H), 8.20 (dd, J = 1.2, 8.0, 1H),
7.95 (d, J =7.9, 1H, 7.81 (d, J = 8.1, 2H), 7.63 (dd, J =
7.9, 8.0, 1H), 7.58 (d, J = 8.1, 2H), 4.77 (s, 2H; dc
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(CDO ;) 148.9, 139.6, 137.4, 136.1, 134.2, 129.2, 127.8,
127.5, 122.6, 122.3, 68.8; mz 230 (M.

4-Fl uoro-3' -nitrobi phenyl. Method A 97 ng, 89% dy (CDdA 3)
8.40 (d, J = 1.5, 1H), 8.20 (dd, J = 1.5, 8.1, 1H, 7.87 (d,
J =7.9 1H), 7.61 (dd, J = 7.9, 8.1, 1H), 7.59 (dd, J =
3.2, 85, 2H), 7.19 (dd, J = 8.5, 8.6, 2H); dc (CDCO ;) 164.1,
162.1, 148.7, 141.8, 134.8, 132.9, 129.8, 128.9, 122.0,
116.2; mz 218 (M.

2- Met hyl - 3' - ni trobi phenyl. Method A: 91 ngy, 85% dy (CDd 3)
8.20 (s, 1H), 7.63 (d, J = 7.6, 1H), 7.59 (dd, J = 7.7, 8.1,
1H), 7.36-7.24 (m 4H), 7.21 (d, J = 7.6, 1H); dc (CDd 3)
148.1, 143.5, 139.3, 135.3, 135.2, 130.7, 129.6, 129.1,
128.3, 126.1, 124.1, 121.8, 20.3; mz 214 (M.

2- Acetyl -5-(3-nitrophenyl)thi ophene. Method A: 107 ny, 87%
dy (CDCAl3) 8.42 (d, J = 1.5, 1H), 8.16 (dd, J = 1.5, 8.2,
1H), 7.93 (d, J = 7.8, 1H), 7.62 (d, J = 3.9, 1H), 7.58 (dd,
J =7.8 8.2, 1H, 7.41 (d, J = 3.9, 1H), 2.56 (s, 3H,; dc
(CDCl3) 190.5, 149.1, 148.7, 144.6, 135.0, 133.4, 131.9,
130.2, 125.5, 123.3, 120.8, 26.6; mz 248 (M).

2-Chl oro-3' -nitrobi phenyl. Method A 90 ngy, 77% du (CDd 3)
8.37 (d, J =1.4, 1H), 8.22 (dd, J = 1.4, 8.2, 1H), 7.81 (d,
J =7.9 1H), 7.60 (dd, J = 7.7, 7.8, 1H), 7.44 (dd, J =
7.8, 7.9, 1H, 7.29 (m 3H); dc (CDO ;) 148.0, 140.8, 138.0,
135.7, 132.3, 131.1, 130.2, 129.7, 129.0, 127.2, 124.5,
122.6; mz 234 (WVH).
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3,3 -Dinitro-2-nethyl bi phenyl. Mthod A 104 ng, 81% du
(cbAd;) 8.36 (d, J =8.5 1H), 8.24 (d, J = 1.3, 1H, 7.95
(d, J =7.9, 1H, 7.61-7.58 (m 2H), 7.42-7.38 (m 2H), 2.37
(s, 3H); dc(CDO3) 151.3, 148.2, 142.2, 141.5, 135.3, 133.7,
130.0, 129.6, 126.7, 124.2, 124.1, 122.9, 16.9; mz 259
(MHY).

4- Acetyl -3 -nitrobi phenyl. Method A 118 ngy, 98% The
product was contam nated with sone (50% starting material.
di (CDO3) 8.46 (d, J = 1.5, 1H), 8.12 (dd, J = 1.5, 8.1,
1H), 8.08 (d, J = 7.8, 1H), 7.77 (d, J = 8.3, 2H), 7.65 (dd,
J =7.8, 81, 1H), 7.36 (d, J = 8.3, 2H), 2.64 (s, 3H); dc
(CDCl3) 184.8, 156.3, 141.0, 137.3, 133.9, 129.8, 129.1,
128.9, 127.2, 122.5, 122.0, 24.7; mz 242 (V).

Met hyl 3" -nitrobi phenyl -2-carboxylate. Method A 121 ny,
94% The product was contamnated with sone (46% starting
material. Method D (0.01 M: 118 ng, 92% The product was
contami nated with some (8% starting nmaterial. dyq (CDC 3)
8.21 (d, J =8.2, 1H), 8.17 (d, J = 1.3, 1H), 8.00 (dd, J =
1.3, 8.1, 1H), 7.78 (d, J = 7.9, 1H), 7.60-7.50 (m 3H),
7.37 (dd, J =7.9, 8.1, 1H, 3.71 (s, 3H; dc(CDd3) 167.2,
148.2, 137.9, 133.7, 132.8, 130.2, 129.5, 129.4, 127.7,
126.9, 123.3, 122.5, 54.6; mz 258 (M.

Met hyl 3" -nitro-4-nmet hoxybi phenyl - 2- carboxyl ate. Method A:
135 nmg, 94% The product was contam nated with sone (36%
starting material. Method D (0.01M: 135 ngy, 94% dy (CDC 3)
8.22 (dd, J = 1.4, 8.2, 1H), 8.17 (d, J = 1.4, 1H), 7.60 (d,
J=17.8 1H), 7.51 (dd, J = 7.8, 8.2, 1H), 7.46 (d, J = 2.1,
1H), 7.27 (d, J = 8.4, 1H), 7.12 (dd, J = 2.1, 8.4, 1H),
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3.93 (s, 3H), 3.69 (s, 3H): dc (CDO3) 171.9, 166.0, 148.6,
138.7, 137.2, 133.3, 131.8, 129.8, 122.4, 122.1, 121.3,
112.7, 112.2, 56.8, 52.9; nfz 288 (M.

5-(3-Nitrophenyl)pyrimdine. Mthod B: 92 ngy, 92% The
material had a purity of 84% dy (CDCl3) 9.22 (s, 1H), 8.97
(s, 2H), 8.39 (d, J = 1.2, 1H), 8.27 (dd, J = 1.2, 8.2),
7.90 (d, J =7.7), 7.71 (dd, J = 7.7, 8.2); dc(CDC 3 158.1,
154.9, 148.7, 135.8, 133.1, 132.1, 130.8, 123.6, 121.6; niz
202 (MH).

5-(3-Nitrophenyl)-2,1, 3-benzoxodi azole. Mthod A 104 ny,
86% The product was contam nated with sonme (36% starting
material; dy (CDCl3) 8.53 (d, J = 1.5, 1H), 8.36 (dd, J =
1.5, 8.2, 1H), 8.08 (d, J = 1.2, 1H), 8.04-8.00 (m 2H,
7.77 (d, J = 7.7, 1H), 7.75 (d, J = 9.3, 1H):; dc (CDd 3)
149.9, 138.2, 136.3, 133.6, 130.5, 129.7, 129.1, 127.9,
127.6, 127.1, 123.0, 121.7; mz 242 (M.

4- Phenyl pyridine.” Method B: 74 ngy, 95% The material had a
purity of 95% dy(CDOs) 8.38 (d, J = 4.8, 2H), 7.53 (d, J =
4.8, 2H), 7.49 (d, J = 8.0, 2H), 7.33 (dd, J = 7.9, 8.0,
2H), 7.26 (d, J = 7.9, 1H): iz 156 (NH).

4- Bi phenyl -4-yl pyridine. Method B: 104 ng, 91% The materi al
had a purity of 96% dy (CDCl3) 8.64 (d, J = 5.3, 2H), 7.69
(d, J = 5.3, 2H), 7.52-7.50 (m 4H), 7.41 (dd, J = 7.6, 8.1,
2H), 7.35-7.32 (m 3H:; dc (CDA3) 150.0, 142.0, 140.1,
131.8, 128.9, 128.7, 127.8, 127.6, 127.3, 127.0, 126.9; niz
232 (MH).



4- Napht hal en-1-yl pyridine.® Mthod B: 87 ngy, 85% The
material had a purity of 95% dy (CDCl3) 8.47 (d, J = 5.4,
2H), 7.86 (d, J = 4.2, 2H), 7.77 (d, J = 8.0, 1H), 7.75 (d,
J=28.0 1H, 7.74 (d, J =8.1, 1H), 7.52 (dd, J = 8.0, 8.1,
1H), 7.43 (dd, J = 8.0, 8.0, 1H, 7.28 (m 2H: mz 206
(M) .

4- (4-Trifluoromet hyl phenyl)pyridine.® Method B: 101 ng, 91%
4y (CDCl3) 8.65 (d, J = 5.1, 2H), 7.70 (d, J = 5.1, 2H), 7.64
(d, J =7.9, 2H), 7.47 (d, J = 7.9, 2H): mz 224 (NH).

4- (2- Bronophenyl ) pyridine. Method B: 104 ng, 89% dy (CDO 3)
8.41 (d, J = 5.2, 2H), 7.82 (d, J =8.1, 1H), 7.69 (d, J =
5.2, 2H), 7.58 (d, J = 8.3, 1H, 7.18 (dd, J = 7.9, 8.3,
1H), 6.97 (dd, J = 7.9, 8.1, 1H; dc (CDO3) 177.8, 150.5,
141.2, 139.0, 135.8, 129.2, 128.7, 128.2, 119.4; nlz 236
(81Br VHY) .

4-Pyridin-4-yl benzonitrile.* Method B: 80 ng, 90% dy (CDd 3)
8.73 (d, J = 4.6, 2H), 8.33 (d, J =8.5 2H), 7.78 (d, J =
8.5 2H), 7.52 (d, J = 4.6, 2H); mz 181 (M.

[2,4']-Bipyridinyl.®* Mthod D (0.01M: 74 ng, 95% The
product was contam nated with sone (18% starting material.
ds (CDA3) 8.72 (d, J = 6.4, 1H), 8.71 (d, J = 6.2, 2H), 8.50
(d, J =6.2, 2H), 7.74-7.72 (m 2H), 7.26 (dd, J = 6.4, 7.1,
1H); mz 157 (MH).

4- (4- N trophenyl)pyridine. 3 Method B: 90 ng, 90% dy (CDJ 3)
8.75 (d, J = 5.8, 2H), 8.36 (d, J =8.3, 2H, 7.78 (d, J =

8.3, 2H), 7.53 (d, J = 5.8, 2H); mz 201 (M).
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4- Napht hal en- 2-yl pyridine. Mthod B: 95 ng, 94% The
material had a purity of 80% dy (CDCl3) 8.66 (d, J 5.7,
2H), 8.08 (s, 1H), 7.92 (d, J = 8.5, 1H), 7.89 (d, J = 8.8,
1H), 7.84 (d, J =8.8, 1H), 7.71 (d, J = 8.1, 1H), 7.60 (d,
J =57, 2H), 7.51 (dd, J = 7.9, 8.5, 1H), 7.44 (dd, J =
7.9, 8.1, 1H); dc (CDO3) 150.6, 142.6, 135.9, 135.0, 134.2,
129.1, 128.5, 128.4, 126.7, 126.1, 125.7, 124.4, 121.3; mz
206 (MH).

4- (4-Fl uorophenyl )pyridine.*® Mthod B: 114 ng, 84% The
product was contam nated with sone (50% starting material.
di (CDA3) 8.35 (d, J = 5.7, 2H), 7.49 (dd, J = 4.9, 8.2,
2H), 7.36 (d, J =5.7, 2H, 7.03 (dd, J =8.1, 8.2, 2H); mz
174 (M) .

4- (2-Met hyl phenyl )pyridine.* Mthod B: 76 ng, 90% The
material had a purity of 85% dy (CDCOl3) 8.57 (d, J = 4.9,
2H), 7.68 (d, J = 4.9, 2H), 7.27-7.21 (m 3H), 7.13 (d, J =
7.9, 1H), 2.25 (s, 3H); mz 170 (M.

4- (2- Met hyl -3-ni trophenyl )pyridine. Mthod B: 93 ng, 87%
The material had a purity of 90% dy (CDCl3) 8.59 (d, J =
5.0, 2H), 7.68 (d, J = 7.9, 1H), 7.59 (d, J = 5.0, 2H), 7.14
(dd, J =7.9, 8.0, 1H, 7.11 (d, J = 8.0, 1H), 2.44 (s, 3H);
dc (CDCl3) 174.9, 149.8, 136.5, 133.3, 132.2, 127.5, 126.7,
124.1, 123.0, 19.2; mz 213 (M).

4- (4- Acetyl phenyl )pyridine.®® Mthod B: 86 ngy, 88% The
material had a purity of 92% dy (CDCl3) 8.66 (d, J = 5.1,
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2H), 8.02 (d, J =7.9, 2H), 7.70 (d, J = 7.9, 2H), 7.51 (d,
J =51 2H, 1.97 (s, 3H; mz 198 (M1).

2- Met hoxy- 4- pyri di n-4-yl phenol. Mthod B: 86 ng, 86% dy
(CDCl3) 8.51 (d, J = 4.8, 2H), 7.68 (d, J = 4.8, 2H), 7.44
(d, J =7.9, 1H, 7.10 (d, J =7.9, 1H, 6.90 (s, 1H), 3.81
(s, 3H); dc(CDO3) 175.9, 149.5, 148.1, 145.9, 128.9, 123.7,
121.1, 116.6, 114.6, 56.0; mz 202 (M.

4- (2- Met hoxyphenyl ) pyri di ne. Method B: 81 ng, 88% 8.43 (d,
J =50, 2H), 7.62 (d, J =5.0, 2H), 7.49 (d, J = 8.0, 1H),
7.20 (dd, J = 8.0, 8.2, 1H), 6.83 (d, J = 8.1, 1H, 6.78
(dd, J = 8.1, 8.2, 1H), 3.84 (3H, s); dc (CDO3) 158.3,
152.5, 148.3, 130.4, 127.1, 123.9, 121.4, 121.2, 114.5,
55.8; mz 186 (MVH).

5-Pyridin-4-yl pyrimdine. Method B: 75 ng, 96% The materi al
had a purity of 92% dy (CDCl3) 9.24 (s, 1H), 8.96 (s, 2H),
8.72 (d, J = 5.3, 2H, 7.63 (d, J = 5.3, 2H); dc (CDd 3)
174.9, 158.4, 154.8, 150.4, 128.6, 121.2; mz 158 (M.

5-Pyridin-4-yl-2,1, 3-benzoxodi azole. Method B: 87 ng, 89%
dy(CDCl3) 8.77 (d, J = 5.7, 2H), 8.07 (d, J = 5.7, 2H), 7.99
(d, J = 8.3, 1H), 7.75 (d, J = 8.3, 1H), 7.55 (s, 1H); dc
(CDhd3) 151.6, 149.5, 146.3, 136.8, 130.9, 124.4, 121.9,
118.1, 114.9; mz 198 (M.

4- (2, 6-Di net hyl phenyl )pyridine. Mthod B: 81 ng, 90% dy
(CDCl3) 8.64 (d, J =5.2, 2H), 7.45 (d, J = 5.2, 2H), 6.98-
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6.93 (m 3H), 2.35 (s, 6H); dc (CDO3) 176.1, 150.5, 148.2,
128.8, 128.1, 126.9, 121.4, 23.0; niz 184 (NMH).

Ref er ences

[1] F.-E. Hong, Y.-J. Ho, Y.-C Chang, Y.-C Lai,

Tet rahedron, 2004, 60, 2639.

[2] T. J. Jackson, J. W Herndon, Tetrahedron, 2001, 57,
3859.

[3] J. P. Wwife, R A Singer, B. H Yang, S. L. Buchwald,
J. Am Chem Soc., 1999, 121, 9550.

[4] C WwWlf, R Lerebours, Og. Lett., 2004, 6, 1147.

[5] C-H Cho, I.-S. Kim K Park, Tetrahedron, 2004, 60,
4589.

[6] S. Riggleman, P. DeShong, J. Og. Chem, 2003, 68,
8106.

[7] B. Tao, D. W Boykin, J. Og. Chem, 2004, 69, 4330.
[8] J.-H Li, W-J. Liu, Og. Lett., 2004, 16, 2809.

[99 R M G Roberts, J. Silver, A S Wlls, S P

W | ki nson, J. Organonet. Chem, 1987, 327, 247.

[10] N. Bumagin, V. V. Bykov, Tetrahedron, 1997, 53, 14437.
[11] K. Ckanoto, R Akiyama, S. Kobayashi, Og. Lett., 2004,
6, 1987.

[12] S. Kotha, D. Kashinath, K Lahiri, R B. Sunoj, Eur. J.
Org. Chem, 2004, 40083.

[13] A. K Sahoo, T. (da, Y. Nakao, H Tanejiro, Adv. Synth.
Catal ., 2004, 346, 1715.

[14] T. libhama, J.-M Fu, M Bourguignon, V. Snieckus,

Synt hesi s, 1989, 184.

[15] M P. Capparelli, R E. DeSchepper, J. S. Swenton, J.
Org. Chem, 1987, 52, 4953.

52



[16] M Artico, R Silvestri, G Stefancich, L. Avigliano,
AL D. Gulio, Eur. J. Med. Chem Chim Ther., 1992, 27, 2109.
[17] Y. Kobayashi, A. D. Wlliam R Mzojiri, J. O ganonet.
Chem, 2002, 653, 91.

[18] D. Goubet, P. Meric, J.-R Dornmoy, P. Mireau, J. Og.
Chem, 1999, 64, 4516.

[19] S. Ghosh, |. Banerjee, S. Baul, Tetrahedron, 1999, 55,
11537.

[20] G W Kabal ka, L. Wwang, R M Pagni, Tetrahedron, 2001,
57, 8017.

[21] D. Hellw nkel, K Gdke, Synthesis, 1995, 1135.

[22] A. Arcadi, S. Cacchi, M Del Rosario, G Fabrizi, F.

Marinelli, J. Og. Chem, 1996, 61, 9280.

[23] S. Cacchi, G Fabrizi, F. Marinelli, L. Mro, P. Pace,
Tetrahedron, 1996, 52, 10225.

[24] N. Saygili, A S Batsanov, M Bryce, Og. Bionol.

Chem, 2004, 2, 852.

[25] Y. Terao, M N Wakui, T. Satoh, M Mura, M Nonura,
J. Org. Chem, 2003, 68, 5236.

[26] L. R More, K H Shaughnessy, Og. Lett., 2004, 6,
225.

[27] A-. H Roy, J. F. Hartwig, J. Am Chem Soc., 2003, 125,
8704.

[28] J. Hassan, C. Hathroubi, C. Gozzi, M Lemaire,
Tetrahedron, 2001, 57, 7845.

[29] K. Shudo, T. Onta, T. Ckamoto, J. Am Chem Soc., 1981,
103, 645.

[30] F. Yonehara, Y. Kido, H Suginoto, S. Mirita, M
Yamaguchi, J. Org. Chem, 2003, 68, 3236.

[31] M Ueda, A Saitoh, S. Oh-tani, N Myaura,
Tetrahedron, 1998, 54, 13079.

53



[32] J.-H Li, Y.-X Xe, D-L. Yin, J. Og. Chem, 2003,
68, 9867.

[33] C. Amatore, A Jutand, S. Negri, J. Organonet. Chem,
1990, 390, 389.

[34] M Feuerstein, H Doucet, M Santelli, J. O ganonet.
Chem, 2003, 687, 327.

[35] S. A Wight, A A Carlo, M D. Carty, D. E. Danley,
D. L. Hageman, G A Karam C B. Levy, M N Mnsour, A M
Mat hi owetz, L. D. MClure, N. B. Nestor, R K MPherson, J.
Pandit, L. R Pustilnik, G K Schulte, W C Sceller, J. L.
Treadway, |.-K Wang, P. H Bauer, J. Med. Chem, 2002, 45,
3865.

[36] H N Nguyen, X. Huang, S. L. Buchwald, J. Am Chem
Soc., 2003, 125, 11818.

[37] A. R Katritzky, H Beltram, M P. Samres, J. Chem
Res. Mniprint, 1981, 5, 1684.

[38] E. Le Gall, C. Gosmini, J.-Y. Nédélec, J. Périchon,
Tetrahedron, 2001, 57, 1923.

[39] A. J. De Koning, P. H M Budzelaar, J. Boersma, G J.
M Van Der Kerk, J. Organonet. Chem, 1980, 199, 153.

[40] S. Kano, Y. Yuasa, S. Shibuya, S. Hibino, Heterocycles,
1982, 19, 1079.



