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Abstract: A facile one-pot synthesis of’-dryl-2,2:6’,2"-terpy- (or a source thereof) at elevated temperaﬁjksumber

ridines from aryl aldehydes and 2-acetylpyridine is presented. TR(% Va”a.ltlons ha\./e been reporteq, some involving ISOIatI.On
synthesis of terpyridines incorporating sterically hindered arfl the intermediate enone or diketone, others employing
groups, such as the 9-anthryl group, can also be readily synthesifidd or solvent-free conditions for parts of the synthesis,

using this method. but almost all relying on a common step in which the cen-
Key words: nitrogen ligands, heterocycles, substituted terpyt@l pyridine ring is formeéi‘? In particular, the approach
ridines, one-pot reactions involving the reaction of 2-pyridyl enaminone and 2-

acetylpyridine with a strong baseBuOK, has been wide-
ly employed for the synthesis of the parent tpy ligand.

Transition metal complexes of polypyridyl ligands hav®istinctly different synthetic approaches, in which all
long been a target in coordination chemistry due to thédffree pyridine rings are present in the starting materials,
potential utility in a range of applications, such as luminclude the reaction of Z:Dipyridine with 2-pyridyl-lith-
nescent chemosensors, photocatalysts, components ofiB1S, the Stille coupling of 2,6-dibromopyridines with 2-
vices for the conversion of light into electrical energy, antiialkylstannyl pyn_dmeé,l and the Suzuki cross-coupling
new electroluminescent materiat. The prototypical ©Of 4-bromo-tpy with aryl-boronic acid/est&However,
2,2-bipyridine (bpy) and 2/%',2’-terpyridine (tpy) these apprgaches feature relatl\{ely long reaction times,
ligands have been employed in a large number of thedarsh conditions and the necessity to purify the produ.cts
studies, usually binding as bidentate and tridentaly column chromatography. As part of our research with
ligands, respectively. The advantage of the latter ligandfi(ll) complexes of tridentate tpy ligands, a mild and ef-
that structurally simple achiral bis-tpy complexes are offcient synthesis of a variety of-aryl-tpy ligands was re-
tained with octahedrally coordinating metal ions, whicuired=> Herein we report the facile one-step synthesis of
can in turn be used to build up stereochemically discredevariety of tpy-based ligands with aromatic substituents
polynuclear arrays, as opposed to the racemic mixturdstheir 4-position, which greatly improves the one-pot
derived from bpy. Moreover, the achirality of tpy comSynthesis for 4aryl-tpy ligands previously reportéd.
plexes is retained upon the chemical modification of th®ur optimization of the one-step reaction started from
tpy by introducing functional groups into its@osition, readily available aryl aldehydésand 2-acetylpyridine
which necessarily arranges them itrans configuration (Scheme 1). The reaction conditions and yields of the
along a C2 axis. various ligands are gathered in Table 1. The enolate of 2-

Introducing aryl substituents at thepbsition of tpy can acetylpyridine can be generated by KOH under mild con-
also have a profound influence on the photophysical proiitions. The following aldol condensation and Michael
erties of bis-tpy metal complexes and this effect has begfidition proceeded smoothly at room temperature. The
investigated in some detdilMore recently, the photo- Soluble diketone intermediate was then allowed to form
physical properties of uncomplexed terpyridines havB€ central pyridine ring with an aqueous ammonia nitro-
also begun to attract interest due to their potential applic@en source. The synthesis of the phenyl-based tpy ligands,
tion in photophysical devicés? Strategies for the incor- 1-9, was very straightforward using these mild condi-
poration of aryl substituents into thépbsition of the tions. Typically, the ligands precipitated from the reaction

terpyridine core are of considerable interest with respe®tixture as finely dispersed solids, which were easily sep-
to many of the applications discussed above. arated by filtration. Fod, after 24 hours reaction, the

ligand was separated from the reaction mixture by acidifi-
cation with AcOH, extraction with C}€l, and recrystal-
zation from EtOH.

The classical approach t6dryl-tpy are based on the syn-
thesis of a pyridine, involving the condensation of tw
equivalents of 2-acetylpyridine with the appropriate ary
aldehyde, with formation of the central pyridine ring from

the reaction of the diketone intermediate with ammoni KOH
= NH,OH A
RCHO + 2 || — NROR_ |
- N SN AN
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Table 1 Reaction Conditions and One-Step Yields eAdyl-2,2:6’,2"-terpyridines as Compared with Previously Reported Methods

Ligand R Reaction time (h), yield (%) Reported yield (%),(stepsy

1 @§ 2, (593) <5, (4

5 2, (49) 19, (43, 46 (1)°
At

3 4, (42) 36, (5%
Ot

4 12, (43) 40, (2
O

5 2, (56) 70, (&

6 H3C\ é 12, (25) 171 (43; 29! (4?6

N < > _

H3C/

7 4, (51) 65, (25 34, (57°
e

8 12, (20) 20, (®
MeOOé—

9 24, (27) New

10 . . ;. 4, (48) 42, (1f

11 O § 4, (32) No yield availabfé

12 O 249 (27) 59, (2
Vs
13 4, (24) 69, (2
O
(6]
14 — 4, (42) 69, (2°

aReaction conditions: 1.0 equiv aryl aldehyde, 2.0 equiv 2-acetyl pyridine, 2.0 equiv KOH, 2.5 eqOii NHOH, r.t.

b |solated yield of first crop of precipitate in our work.

¢ Isolated overall yields as previously reported.

4 Number of reaction steps from commercially available starting materials.

€In ref$, from 4-TfO-2,2:6',2"-terpyridine (TfO-tpy, 45% overall yield over 3 steps) 6brbmo-2,2:6’,2"-terpyridine (45% overall yield
over 4 steps).

f Starting from 4p-bromophenyl-2,26’,2”-terpyridine.

9 Reaction conditions: 1.0 equiv 9-anthryl aldehyde, 2.0 equiv 2-acetyl pyridine, 2.0 equiv KOH, 2.5 egDh, MBtOH, reflux, 24 h.

The encouraging results for the synthesis of ligd®s Ru(tpy)?* complexes by the bichromophore approtch.
led us to apply these mild conditions to introduce organikhe 4-biphenyl and 1-naphthyl groups were introduced
chromophores into the tpy moiety, which is a critical stejmto 4-position of tpy to give ligand0 and11 by stirring

to prolong the room temperature luminescence lifetime af room temperature for four hours. However, the syn-
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thesis of ligandlL2 with the bulkier 9-anthryl group was for 24 h. After cooling down to ambient temperature, the solution
problematic due to the insolubility of the intermediate, 2vas ?Vgporat(e;d thJ dfyﬂeS;r under ref?u%e% preslTure- Recrl?/stalllza-
i ; i i CHEIMeOH afforded a yellow crystalline
[1-(9-anthryl)-3-ox0-3-prop-2-enyl] pyridine, in EtOH. ion of the residue from CHE y ystalli
Treatment of the same starting materials at reflux kept t§ lid (0.28 g, 0.68 mmol, 27%} NMR (400 MHz, CDC): 5 =

. - >l : ; 82 (dJ=7.9Hz, 2 H, Hy), 866 (dJ=0.3Hz, 2 H, Hg), 8.63
enone intermediate in solution leading to a one-step SYQ-, y H, ), 8.57 (s, 1 H, i4,0), 8.09 (d.J = 8.7 Hz, 2 H, H. )

thesis of 4(9-anthryl)-tpy. It is noteworthy that this is the7 95 (t3="7.5 Hz, 2 H, H,), 7.73 (dJ = 8.7 Hz, 2 H, H,, ), 7.49
first example of a one-step synthesis of tpy-based ligan@s) = 7.2 Hz, 2 H, Hy3,9), 7.39-7.36 (M, 4 H, k. ane o). °C NMR

with bulky substituents in the-position. (100 MHz, COCI): § = 156.5, 156.0, 150.0, 149.6, 137.4, 134.7,
h fth . itions for h 131.6,129.9, 128.8, 127.8, 126.8, 126.3, 125.6, 124.3, 124.3, 121.9.
To survey the scope of the reaction conditions for hetergggg_ms: 409 5 [M}. Anal. Calcd for GH,qN,: C, 85.06: H, 4.68;

tom aromatic aldehydes, the 2-furyl-tp§3| and 4-py- N, 10.26. Found: C, 85.27; H, 4.65; N, 10.08.
ridyl-tpy (14) were also synthesized in moderate yield.

In conclusion, we have developed mild reaction condixcknowledgment
tions for the synthesis of-aryl and 4heteroaryl substi- _ o
tuted tpys. These reaction conditions are compatible willje authors thank the Natural Sciences and Engineering Research
various functional groups and provide an efficient route l%oun_cn (NSERC) of Canada and the Université de Montréal for fi-
. ) -5 . nancial support.
tridentate 2,26,2”-terpyridine-based ligands.
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