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Abstract: A 0.5-11 g scale synthesis of the 5,5’-disubstituted 2,
bipyridines8 is described. The pyridine units are connected to o

another by Pd-catalyzed cross-coupling reactions. This method &
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2growth reactions once the bipyridines is formed, and fi-
r{'%ally, a flexible substituent which not only increases the
lubility but is also designed as a protected anchor group

lows one to introduce bromo functions and flexible chains at the td@r manifold purposes. An important prerequisite for the
minal phenyls which optimizes this class of bidentate ligands féeasibility of this strategy was the high selectivity of the

supra- and macromolecular applications.

Stille coupling betweesi and7 towards coupling at pyri-

Key Words: Stille cross-coupling, bipyridines, supramoleculadine c-212

chemistry, modular chemistry

We have recently reported on repetitive syntheses of oli-
gophenylene rods and hexagons using a construction kit
of orthogonally protected building blocks.*? These build-
ing blocks can be variably connected to one another by
transition-metal mediated cross-coupling chemistry and
allow to prepare a variety of monodisperse products with
areasonable quantity/effort ratio. We are presently devel-
oping a related methodology for the synthesis of shape-
persistent macrocycles with integral 2,2":2:6"-terpyridine
donor moieties for the subsequent transition-metal com-
plexation and supramolecular assembly.® The goal of the
present contribution is to expand this project to bipy-
ridines. It describes a multigram scale synthesis of sym-
metrical bipyridines 8 in which pyridines, aready
containing all the substituents later required for achieving
compatibility with the existing modules, are connected in
the last step to bipyridines by the Stille reaction.

Bipyridines are one of the the most important ligands in
supramolecular chemistry* and many syntheses have been
reported.® One synthetic way to 5,5'-disubstituted bipy-
ridines uses 5,5'-dibromobipyridines as starting matérial
In a recent elegant example this compound was used to
troduce acetylene units at these positions via transion m
al-catalyzed coupling reactionsThe route most often
used to 5,5’-dibromobipyridines involves direct bromina
tion of bipyridines under harsh conditioh$Vith com-
monly available pressure equipments this reaction or
gives a few grams of pure product. Additionally, workuj
is somewhat inconvenient. Some 2,2’-bipyriditfes-
cluding the parent compoulichave also been prepared
by connecting two pyridine precursors at C-2 with th
help of transition metal complexes.

Intrigued by this work and given our experience with St
zuki and Stille cross-coupling reactiéisa route to the

symmetrical target bipyridinéswas devised based on the
coupling of properly substituted pyridines (Scheme). P
ridine 7 was selected as the key compound, because
contains the Stille functionalities, a trimethyltin (TMSn)
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group at C-2, an aryl bromide substituent for furthe¥cheme
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The reactions depicted in the Scheme were carried out
with three different R substituents [R = tetrahydropyranyl
(THP), methoxymethyl (MOM), and hexyl]. Compounds
1 were prepared from the readily available corresponding
benzy! alcohol .2 Lithiation of 1 and subsequent stannyla-
tion allowed the selective incorporation of one tributyl-
stannyl (TBSn) group to give 2 which was quantitively
converted into the iodo analog 3. The use of TBSnh as
place holder in this iodination reaction is superior to the
more commonly used aternative trimethylsilyl because of
its lower, in fact, practically lack of interference with
THP.** The commercially available pyridine 4 was selec-
tively stannylated at C-3 to give 58> and then coupled
with compounds 3 to give the key pyridines 6 onthe 2 g

ture was added carefully to a 20%QO, solution (1 L) at 0 °C and

the phases were separated. The aqueous phase was extracted with

CH,CI, (200 mL) and the combined organic phases were washed
with H,O (300 mL). The organic phase was dried (MgiS®e sol-

vent removed and the resulting oil chromatographed on silica gel
(EtOAc/hexane, 1:6) to givéb as a colorless oil; yield: 45.2 g
(97%); R 0.53 (EtOAc/hexane, 1:6).

Anal. calcd for GH,,Br,0O, (310.0): C, 34.87; H, 3.25. Found C,
34.69; H, 3.16.

'H NMR (CDCL/TMS, 250 MHz):3 = 3.40 (s, 3 H, Ck}, 4.50 (s,
2H,CH,), 4.69 (s, 2 H, Ch), 7.42 (s, 2 H, phenyl-H), 7.58 (s, 1 H,
phenyl-H).

13C NMR (CDCKLTMS): § = 55.41, 67.39, 95.77, 122.81, 129.05,
132.99, 141.92.

MS (EI, 70 eV)mlz (%) = 308 (1.0), 310 (2.0), 312 (1.0), 250 (100).

(R=THP), 32g (MOM), and 25 g scale (R = C;H,3) and
in 55—60%_y|elds. _The coupling betyve’iaandS proceeds 1,3-Dibromo-5-hexyloxymethylbenzene (1c)

in fact regioselectively as shown in the Scheme. Confy 4 stirred solution of NaH (4.3 g, 180.0 mmol) in THF (250 mL)
pounds does not undergo homopolymerization under thehder N was added dropwise a solution of 3,5-dibromobenzy! al-
applied conditions. The conversionéahto 7 was carried cohol (40 g, 150.0 mmol) in THF (50 mL). After stirring for 1 h,
out by the standard sequence of lithiation/stannylatiohexyl bromide (39.6 g, 240 mmol) was added and the mixture re-
Pyrldlne7 Was used aS the Crude materlal because |t db{xedfor 24 h. After COO|Ing tO 20 °C,29 WaS added unt” a“ Sa|tS
composes rapidly on silica gel during chromatograp d dissolved and the mixture diluted with @100 mL). The

di K Iroh t it ted distillati ases were separated, the aqueous phase was extractedg@vith Et
and In a Kugeirohr apparaius on attempte Istllationh, 100 mL) and the combined organic phases were washed with

The componenté and7 were subjected to a Stille CoU-pyine (100 mL). The organic phase was dried (MgSthe solvent
pling using the standard conditidhsising 3 mol % of removed, and the resulting oil was distilled to affbedas a color-
Pd[(PPh),] as a catalyst. This coupling afforded the deless oil; yield: 44.1 g (84%); bp 127 °C/0.02 mbar9RB1 (EtOAc/
sired bipyridines8 on a 400 mg (R = THP), 7 g (R =hexane, 1:6).

MOM) and 11 g scale (R =¢8;3). The most convincing Anal. calcd for GH,gBr,O (350.1): C, 44.60; H, 5.18. Found C,
structural proof for8 is its 23C NMR spectrum which 44.63; H, 4.98.

shows exactly the 11 expected aromatic signals. H NMR (CDCI/TMS, 250 MHz):5 = 0.90 (t, 3 H,/ =7 Hz, CH),
1.21-1.43 (M, 6 Hy-, 8-, £-CH,), 1.53-1.67 (M, 2 H§-CH,), 3.47
(t, 2 H,J =7 Hz,a-CH,), 4.42 (s, 2 H, benzyl-CB} 7.42 (s, 2 H,
phenyl-H), 7.56 (s, 1 H, phenyl-H).

13C NMR (CDCL/TMS, 63 MHz):8 = 14.03, 22.59, 25.79, 29.60,
31.62, 70.98, 71.20, 122.86, 128.96, 132.90, 142.84.

MS (EI, 80 eV)m/z (%) = 348 (0.9), 350 (1.7), 352 (0.8), 250 (100).

All chemicalswere purchased from Aldrich and Acros Chimicaand
used without further purification. Solvents: anhyd Et,O, THF and
toluene were distilled from sodium/benzophenone. The mass spec-
trawere recorded in the electron impact (EI) mode.

2-(3,5-Dibromobenzyloxy)tetrahydropyran (1a)

To a dtirred solution of 3,5-dibromobenzyl alcohol (5.0 g, 18.8  Tributyltin Derivatives 2; General Procedure

mmol) and dihydropyran (4.0 g, 47.6 mmol) in CH,Cl, (40mL) was  To a stirred suspension of the respecti&4.1 mmol) in EfO (50
added TsOH-KO at 20 °C. After stirring for 12 h, an aq 20%mL) at —78 °C was added dropwise a solution of 1.6 M of BuLi in
NaHCQ, solution (20 mL) was added, the phases were separat@gdxane (9.7 mL, 15.5 mmol). After 2 h, BaCl (5.53 g, 17.0

the aqueous phase was extracted with@}{20 mL) and the com- mmol) was added and the mixture was allowed to warm to 20°C.
bined organic phases were washed wisd K60 mL). The organic Then HO (30 mL) was added, the phases were separated, the aque-
phase was dried (MgSPthe solvent removed and the resulting oilous phase extracted with,Bt(2x 50 mL) and the combined organ-
chromatographed on silica gel (EtOAc/hexane, 1:6) to bivas a ic phases were washed with®(100 mL). The organic phase was
colorless oil; yield: 6.04 g (92%);;R.54 (EtOAc/hexane, 1:6). dried (MgSQ), the solvent removed and the resulting oil chromato-

Anal. calcd for GH,,Br,0,(350.0): C, 41.18; H, 4.03. Found C, grlaphed on silica gel (EtOAc/hexane, 1:10) to gias a colorless
40.81; H, 3.82. olil.

IH NMR (CDCL/TMS, 250 MHz):5 = 1.45-1.95 (m, 6 H, THP), Amounts ofl used and yields fa: 1a: 4.95 g, producta: 6.75 g
3.49-3.61 (m, 1 H, THP), 3.80-3.94 (m, 1 H, THP), 4.41 (d, 1 H,(85%); R 0.55 (EtOAc/hexane, 1:100b: 4.40 g, productb: 6.45
= 13 Hz, benzyl-H), 4.64—4.72 (m, 2 H, benzyl-H, THP), 7.44 (s, @ (87%); R0.60 (EtOAc/hexane, 1:100c: 4.74 g, producZe: 6.77
H, phenyl-H), 7.59 (s, 1 H, phenyl-H). g (89%); R 0.56 (EtOAc/hexane, 1:20).

13C NMR (CDCL,/TMS, 63 MHz):5 = 18.96, 25.15, 30.15, 61.74, 2-(3-Br0m0-5-tributylstannylbenzylo_xy)tetrah).fdropyran (2a)
66.87, 97.63, 122.60, 128.83, 132.62, 142.23. Anal. calcd for G,H,,BrO,Sn (560.2): C, 51.46; H, 7.38. Found C,

51.28; H, 7.11.
MS (EI, 60 eV)mlz (%) = 348 (0.2), 350 (0.5), 352 (0.3).

'H NMR (CDCL/TMS, 250 MHz):5 = 0.81-0.92 (m, 9 H, C}
1,3-Dibromo-5-(methoxymethoxymethyl)benzene (1b) 120 Z|I._|—1C.:10 (_rl_nﬁg H’3 ﬁg’ é '55_1'4?_ (Hm ' 'I(?HHP’ %8%43_9%96 (”::_' H
To a vigorously stirred suspension g (120 g) in CCJ (300 mL) T P, 4'}4 d 1)i_| b - .I HJ(T’:LSH' 4623, 4l78_ : 2|(—|mi3 ’
was added a solution of 3,5-dibromobenzyl alcohol (40.0 g, 150/41P). 4.44 (d, 1 H, benzyl-H/= 2), 4.66-4,78 (m, 2 H, ben-

mmol) in dimethoxymethane (480 g, 6.4 mol). After 10 h this mix2YI-H: THP), 7.32 (s, 1 H, phenyl-H), 7.47 (s, 2 H, phenyl-H).

Synthesis 1999, No. 4, 683 — 687 ISSN 0039-7881 © Thieme Stuttgart - New York

Downloaded by: University of Arizona Library. Copyrighted material.



PAPER Synthesis of 5,5'-Disubstituted 2,2’-Bipyridines for Modular Chemistry 685

13C NMR (CDCI5/TMS, 63 MHz): § = 9.69, 13.60, 19.24, 2541,  1-Bromo-3-iodo-5-(methoxymethoxymethyl)benzene (3b)
27.27, 28.94, 30.46, 62.03, 68.05, 97.72, 123.12, 130.17, 133.79,  Anal. calcd for GH,,BrlO, (357.0): C, 30.28; H, 2.82. Found C,
137.60, 139.84, 145.03. 30.21; H, 2.72.

MS(EI, 60 eV): mlz (%) = 557 (0.4), 559 (0.7), 661 (0.4), 503 (100).  *H NMR (CDCL/TMS, 250 MHz):5 = 3.39 (s, 3 H, ClJ, 4.48 (s,

1-Bromo-5-tributylstannyl-3-(methoxymethoxymethyl)ben- 2H, CH), 4.66 (s, 2 H, Cb), 4.44 (s, 1 H, phenyl-H) 7.60 (s, 1 H,

zene (2b) phenyl-H), 7.72 (s, 1 H, phenyl-H).
Anal. calcd for CyH4;Bro,Sn (520.1): C, 48.50; H, 7.17. Found C,  *¥C NMR (CDCL/TMS, 63 MHz):5 = 55.35, 67.16, 94.33, 95.68,
48.36; H, 6.88. 122.76, 129.66, 134.84, 138.47, 141.91.

'H NMR (CDCIJ/TMS, 250 MHzZ): § = 0.85-0.95 (m, 9 H, C}  MS (El, 70 eV):mlz (%) = 356 (9.3), 358 (9.0), 296 (47.0), 298
1.02-1.11 (m, 6 H, Cf}, 1.26-1.41 (m, 6 H, CH1.48-1.61 (M, 6 (45.5).
H, CHy), 3.44 (s, 3 H, CH), 458 (5, 2 H, CH, 471 (5, 2H,CH, | Bromo.3-hex .

- -3-hexyloxymethyl-5-iodobenzene (3c)
7.33 (s, 1 H, phenyl-H), 7.46 (s, 1 H, phenyl-H), 7.49 (s, 1 H, Phgiya) calcd for GH,,BrIO (397.1): C, 39.32; H, 4.57. Found C,
nyl-H). 39.53; H, 4.26.

13C NMR (CDCL/TMS, 63 MH2):5 = 9.69, 13.59, 27.26, 28.93, 1, NMR (CDCL/TMS. 250 MH2)3 = 0.89 (t 3 HJ = 7 Ha. C
5530, 68.45, 95.71, 123.15, 130.26, 133.85, 137.80, 139410} s 4o m %Hy- 5 s-CHZ)Z)i.Sl—i.Gé 3 e 4.

145.20. (t, 2 H,J = 7 Hz,0-CHj), 4.40 (s, 2 H, benzyl-C}{ 7.42(s, 1 H,

MS (El, 70 eV):mlz (%) = 519 (0.6), 461 (36.7), 463 (52.8), 465phenyl-H), 7.60 (s, 1 H, phenyl-H), 7.72 (s, 1 H, phenyl-H).

(33.8). 13C NMR (CDCL/TMS, 63 MHz):5 = 14.07, 22.60, 25.79, 29.59,
1-Bromo-3-hexyloxymethyl-5-tributylstannylbenzene (2¢) 31.62,70.94, 71.02, 94.39, 122.90, 129.61, 134.78, 138.43, 142.89.

?g%‘;a‘cg g’lr GH4sBroSn (560.2): C, 53.60; H, 8.10. Found C.yig (g, 70 V)l (%) = 396 (4.8), 398 (4.7), 296 (100), 298 (98).

'H NMR (CDCL/TMS, 250 MHz):3 = 0.79-0.96 (m, 12 H, C)l  2-Bromo-5-trimethylstannylpyridine (5)
1.03-1.12 (m, 6 H, butyl-Chl 1.24-1.48 (m, 12 H, Cj{ 1.48- To a stirred suspension @ (25.0 g, 106 mmol) in ED (700 mL)
1.69 (m, 8 H, CH), 3.48 (t, 2HJ =7 Hz,0-CH,), 447 (s,2H/ was added dropwise at —78 °C a solution 1.6 M of BuLi in hexane
=7 Hz, benzyl-Ch), 7.33(s, 1 H, phenyl-H), 7.42 (s, 1 H, phenyl- (70.0 mL, 112 mmol). After 4 h, M8nCl (22,5 g, 112 mmol) was
H), 7.49 (s, 1 H, phenyl-H). added to the resulting red solution and the mixture was allowed to
13C NMR (CDCL/TMS, 63 MHz):6 = 9.69, 13.60, 14.00, 22.60, Warm to 20 °C. Then }D (300 mL) was added, the phases were
25.86, 27.28, 28.96, 29.70, 31.67, 70.62, 72.15, 123.13, 130.§5parated, the aqueous phase was extracted w@(Zx 100 mL)
133.58, 137.57, 140.27, 145.00. and the combined organic phases were washed with(2ix 300
mL). The organic phase was dried (MggQhe solvent removed
MS (El, 70 eV):mlz (%)= 559 (1.8), 501 (79.5), 503 (100), 50544 the resulting oil chromatographed over silica gel (EtOAc/hex-
(73.2). ane, 1:6) to give a colorless oil; yield: 29.1 g (86%); 056

c €2t Todo C 43 G | Proced (EtOAc/hexane, 1:6); bp 86°C/0.03 mbar).

onversion o to lodo ompounds 5; General rrocedure

TO a Solution Of the I’especti\ﬂ%(S.SO mmOl) in CHq (50 mL) HRMSW[/Z CaICd fOI’ QleBrNSn 32091745, found 32091738
were added small portions gf(2.20 g, 8.80 mmol) at 20 °C and the’H NMR (CDCL/TMS, 270 MHz):§ = 0.31 [s, 9 H, Sn(CH), 7.40
resulting mixture was stirred at this temperature for 30 min when &, 1 H, pyrid-H.2J = 8 Hz), 7.58 (dd, 1 H, pyrid-H/= 8 Hz,%J =

aq sat. solution of KF (20 mL) was added. Then aq 2 JC@aso- 2 Hz ), 8.31 (d, 1 H, pyrid-H,/ = 2 Hz).

lution (25 mL) was added and the resulting mixture extracted With~ N MR (CDCL. 63 MH2):8 = —9.6. 127.7. 135.8. 142.7. 145.4
CHCI, (3 x 50 mL). The organic phase was washed with aq safgg g ( b 2):3 o o - o o
Na,S,05 solution (50 mL), dried (MgS£, and the solvent re- -

moved. The resulting oil was chromatographed on silica gMS (El, 70 eV):m/z (%) = 319 (7.1), 321 (10.6), 323 (6.6), 304
(EtOAc/hexane, 1:20) to givdas a colorless oil. (68.9), 306 (100), 308 (64.5), 276 (23.0).

Amounts of2 used and yields fd: 2a: 4.90 g, producda: 3.22 g . . . . .
(92%); R 0.40 (EtOAc/hexane, 1:2@b: 3.50 g, producsb: 2.21 Coupling of lodides 3 with 2-Bromo-5-trimethylstannylpyri-

. } . . dine (5); General Procedure

0,

g 8%0/23 E%%g &Eﬁ%ﬁg%ﬁg&% 1122((?; 3.36 g, producie: 2.17 To a solution of the respectidg(6.90 mmol) and (7.60 mmol) in
g T e toluene (15 mL) was added @P),Pd(240 mg, 0.20 mmol) and the

The conversions of into 3 were also carried out at larger scalesmixture refluxed for 24 h. After cooling to 20 °C, first an aq sat. KF
without isolating the intermedia2e 1b: 38.5 g (124.2 mmol); yield solution (15 mL) and then aq 2 N J&O; solution (25 mL) were

of 3b: 36.8 g (83%)1c: 37.0 g (105.7 mmol); yield dfe: 36.1 g  added. After removal of the solids formed, the phases were separat-
(85%). In this larger scal&c was isolated by distillation; bp ed, the aqueous phase was extracted with toluene, the combined or-

140 °C/0.008 mbar; without addition of KF solution. ganic phases were washed withOH(2 x 50 mL) and dried
2-(3-Bromo-5-iodobenzyloxy)tetrahydropyran (3a) (MgSQ,). After removal of the solvent, the residual oil was chro-
Anal. calcd for G,H,,BrlO, (397.0): C, 36.30; H, 3.55. Found C, matographed on silica gel (EtOAc/hexane, 1:10) to giae a col-
36.26: H, 3.41. orless oil which slowly crystallized.

!H NMR (CDCL/TMS, 250 MHz):5 = 1.43-1.90 (m, 6 H, THP), Amounts of3 and5 used and yields fd: 3a: 2.70 g (6.90 mmol),
3.47-3.59 (m, 1 H, THP), 3.79-3.90 (m, 1 H, THPXO (d, 1 H, 5:2.40 g (7.60 mmol), produéh: 2.17 g (59%); mp 90 °C;R.16
benzyl-H,2J = 13 Hz), 4.62—4.71 (m, 2 H, benzyl-H, THP), 7.46 (s(EtOAc/hexane, 1:108b: 54.70 g (153.2 mmol}: 51.60 g (160.8
1 H, phenyl-H), 7.61 (s, 1 H, phenyl-H), 7.72 (s, 1 H, phenyl-H). mmoli, f(;?gucggr 6’302'70( 30(557%); mnla)s673‘;cgf.1’o£ 1(5807Ac/hex|;

ane, 1: ¢: 40.00 g .7 mmol): 35.54 ¢ .7 mmol),
°C NMR (CDCI/TMS, 63 MH2):5 = 19.08, 25.24, 30.26, 61.94, productée: 24.7 g (58%); mp 39 °C;;R.28 (EtOAc/hexane, 1:20).
66.89, 94.29, 97.79, 122.76, 129.71, 134.88, 138.35, 142.37.

MS (EI, 60 eV)umlz (%) = 398 (1.3), 396 (1.2), 295 (100), 297 (91).
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2-Bromo-5-[3-bromo-5-(tetrahydropyran-2-yloxymethyl)phe- 5,5’-Bis-[3-bromo-5-(tetrahydropyran-2-yloxymethyl)phenyl]-
nyl]pyridine (6a) 2,2’-bipyridyl (8a)

. Anal. calcd for G,H3,Br,N,O, (694.5): C, 58.80; H, 4.94; N, 4.03.
HRMS: m/z calcd for C,;H,,Br,NO, 424.96260, found 424.96423. Found C, 58.81. H. 4.80 3.64.

IH NMR (CDCI4/TMS, 250 MHz): § = 1.35-1.83 (m, 6 H, THP), o

benzyl-H,2J = 13 Hz), 4.62 (dd, 1 H, THP), 4.68 (d, 1 H, benzyl-H3-44-3.59 (m, 2 H, THP), 3.77-3.91 (m, 2 H, THR}G (d, 2 H,

2y = 1)’3 H’Z) _7 32 (s 1 H. phenvi H’) 7367 44 (n% 3H. 2 ﬁ'en enzyl-H,2J = 13 Hz), 4.68 (dd, 2 H, THP), 4.77 (d, 2 H, benzyl-H,
H,_l pyrid-l-’|),.7.56 ('d, 1 Hp pyriil-H‘le 8 Hz,‘iJ: 2 Hz), E;.39p(d, yJ: 13 Hz), .7'50 (s, 4 H, phenyl-H), 7.61 (s, 2 H, phe_nyI-H), 7.90
1 H, pyrid-H,%/ = 2 Hz). (dd, 2 H, pyrid-H23J = 8 Hz,%J = 2 Hz), 8.43 (d, 2 H, pyrid-H/ =

13C NMR (CDCK/TMS, 63 MHz):5 = 18.95, 25.00, 30.07, 61.78 8 Hz), 8.80 (d, 2 H, pyrid-H/ = 2 Hz).

, 2):6 = 18.95, 25.00, 30.07, 61.78,
67.30, 97(.66, %22.84, 124.26), 127.68, 128.38, 129.97, 133.95 NMR (CDC/TMS, 63 MHz):5 = 19.22, 25.31, 30.40, 62.12,
135,46, 137,92, 14113, 14133, 147.86 67.78, 97.98, 120.92, 123.12, 124.71, 128.91, 130.08, 134.93,

135.10, 139.50, 141.46, 147.50, 154.88.

MS (EI, 60 eV)mi= (%) = 425 (1.3), 427 (2.3), 429 (1.2), 327 (100), (E1. 60 6V)miz = 692 (10.3), 694 (20.2), 696 (11.8), 584 (100)

2-Bromo-5-[3-bromo-5-methoxymethoxymethyl)phenyl| pyri-

dine (6b) 5,5¢-Bis-|3-bromo-5-(methoxymethoxymethyl)phenyl]-2,2’-bi-
Anal. calcd for GH.Br,NO, (387.1): C, 43.44; H, 3.38; N, 3.61. Pyridyl (8b)
Found C. 43 33.9“H 333N g 47 ) Anal. calcd for GgH,Br,N,O, (614.3): C, 54.74; H, 4.27; N, 4.56.

: Found C, 54.85; H. 4.31: N, 4.40.
ZH N'\éR (CD%/TMZS’ 258 MHZ)g’ - 3.38 (S’hs H’l b, 4'56? (S: 14 NMR (CDCL/TMS, 250 MH2):5 = 3.44 (s, 6 H, k), 4.65 (s

H, 4 ,2H, ChH, 7.40 (s, 1 H, -H), 7.46-7.54 , ¥ =3 ,6H,CH, 4. ,

L CHE), 209 (5, 21, OB, 740 (5 7 By phenylh), 746754 4 1, CH), 4.75 (s, 4 H, B, 7.57 (s, 4 H, phenyl-H), 7.70 (5, 2 H,
e s e a1 e 2 pymy L F PYIEE B 2 pnenyi . 7.99 (dd, 2 H, pyric-H/ = 8 Hz,/ =2 Hz), 8.50 (d, 2
13C NMR(’C[.)CI /T;\/IS ’63 MHz):5 = 55 36 67.88, 95.79, 123.12 M, pyrid-H, % = 8 Hz), B.89 (0, 2 H, pyrid-H/ = 2 Hz).
, , z):5 = 55.36, 67.88, 95.79, 123.12, S =

12452, 127.93, 128.85, 130.25, 134.20, 136.68, 138.34. 1411 BNMR(CDC's/TMS' 63 MHz):5 = 55.49, 68.15, 95.92, 121.00,
14142, 148.13. 21, 124.78. 129.14, 130.15, 134.95. 135.19, 139.65, 141.08,

MS (El, 70 eV):mlz (%) = 385 (7.5), 387 (14.2), 389 (7.2 327147'53’ 154.94,
(100() 70 eV)mlz (%) = (7:5) (14.2). (7:2). 3275 (El, 70 eV):m/z = 612 (53.4), 614 (100), 616 (55.4).

2-Bromo-5-(3-bromo-5-hexyloxymethylphenyl)pyridine (6¢) 5,5°-Bis~(3-bromo-5-hexyloxymethylphenyl)-2,2’-bipyridyl

Anal. calcd for GH,,Br,NO (427.2): C, 50.61; H, 4.96; N, 3.28. (8¢):
FQﬁndCZCSO‘;rZ.QBH 2 ngz.N (316 ): C. ik P Anal. caled for GH,,Br,N,0O, (694.5): C, 62.23; H, 6.10; N, 4.03.

IH NMR (CDCL/TMS, 250 MHz): = 0.89 (t, 3 H/ =7 Hz, CH) Found C, 62.22; H, 6.16; N, 3.88.
, 2):3=0.89 (t, = z, ,
1.20-1.46 (m’ 6 |_|‘{'| 6', S'CHz), 1.53-1.70 (ml 2 |_B_CH2), 3.51 lH NMR (CDCI3/TMS, 250 MHZ)S =0.89 (t, 6 HJ: 7 HZ, C"&),
(t, 2H,J=7 Hz,a-CH,), 4.52 (s, 2 H, benzyl-C} 7.41(s, 1 H, L-19-1.46(m, 12Hr, 8- e-CH), 1-55‘t-70 (rln’ 4 Hi-CHy), 3.54
phenyl-H), 7.50— 7.56 (m, 3 H, 2 phenyl-H, 1 pyrid.-H), 7.68 (dd, {& 4 M./ =7 Hz,a-CH,), 4.58 (s, 4 H, benzyl-Cjj 7.53(s, 4 H,
H, pyrid.-H,%/ = 8 Hz,4/ = 2 Hz), 8.52 (d, 1 H , pyrid. #/= 2 Hz). Pheny-H), 7.68 (s, 2 H, phenyl-H), 7.99 (dd, 2 H, pyridi#i= 8
! ' ' ' ' ' Hz,%/=2Hz), 8.50(d, 2 H, pyrid- H/= 8 Hz), 8.88 (d, 2 H, pyrid-

8C NMR (CDCl/TMS, 63 MHz):5 = 13.96, 22.52, 25.77, 29.57, 4, 4/ = 2 Hy),

31.56, 71.01, 71.64, 123.21, 124.42, 128.01, 128.80, 130.2] -
134.45, 136.78, 138.41, 141.48, 142.11. 148.26. C NMR (CDCI,/TMS, 63 MHz):5 = 13.98, 22.55, 25.81, 29.62,

31.60, 70.97, 71.78, 120.94, 123.15, 124.49, 128.88, 129.93,
MS (El, 70 eV):mlz = 425 (5.0), 427 (9.4), 429 (4.8), 327 (100). 134.95, 135.09, 139.53, 141.91, 147.50, 154.90.
Bipyridines 8; General Procedure MS (El, 70 eV):mlz (%) = 692 (43.3) 694 (82.0), 696 (48.7).
To a stirred solution of the respectigg1.80 mmol) in EO (20
mL) was added at -78 °C a 1.6 N so_lution of Bul__i in hexane a-&cknowledgement
mL, 1.9 mmol). After 2 h, to the resulting red solution was added a
solution of MgSnCl (5% excess based on BuLi) in@®%10 mL).  Support of this work by the Deutsche Forschungsgemeinschatft (Sfb
The mixture was allowed to reach 20 °C and the solvent removedt8, Teilprojekt A1) and the Fonds der chemischen Industrie is gra-
To the remaining brownish dllwas added a second portion of thetefully acknowledged. O. H. thanks the Graduiertenkolleg "Synthe-
same 6 dissolved in toluene (10 mL). After the addition oftische, mechanistische und verfahrenstechnische Aspekte von
(PhP),Pd (3 mol %), the mixture was refluxed for 24 h and theMetallkatalysatoren” for financial support. We thank M. Muijkic for
cooled to 20 °C. Then, first an aq sat. KF solution (15 mL) was adder competent help with some of the experiments.
ed followed by aq 2 N N&Q; solution (25 mL) before the organic
material was extracted with toluene (50 mL). The organic phase was
washed with HO (100 mL) and dried (MgS( After removal of References
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