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The introduction of a heteroaryl moiety into extendedystems

Scheme 12

often brings about a number of interesting properties that are usefu
in the development of advanced electronic and photonic matérials.
In particular, the high electron affinity of heteroaromatics has found
many uses where electron transport is necessary. For example, e
tendedr-systems based on heteroaromatic cores (units) have bee
utilized as electron-transport materials (or emitter materials) in or-
ganic electroluminescent devicg%Although pyrimidine is one of
the least exploited core heteroaromatics in functionalstems,
Wong and Wu have recently reported the use of suslystems in
organic electroluminescent deviceblerein, we report on the se-
guential assembly of-systems, such as aryl groups, onto the pyr-
imidine core (platform) as a useful method for the construction of
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pyrimidine-core extended-systems. We demonstrated the useful-
ness of 2-methylthiopyrimidinelj as a platform in this strategy.
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Representativa-assembling reactions based bare shown in
Scheme 1. The nucleophilic addition of PhLit@ccurred at GC
in tetrahydrofuran (THF) (at the 4-position). Quenching of the mix-
ture with HOAc followed by treatment with 2,3-dichloro-5,6-
dicyano-1,4-benzoquinone (DDQ) resulted in the productic?eof
quantitatively’ The iterative reactions dfa with PhLi then gave
3aa quantitatively. The resulting addu8aa was further allowed
to react with PhMgBr under the catalytic influence of Ni@ppe)
to afford the pyrimidine-corer-system4aaaquantitatively? Fur-
thermore, the treatment &aa with NiCl,/PPh/Zn in dimethyl-
formamide (DMF) resulted in a novel-€S homo-coupling reaction
giving substituted 2,2bipyrimidine 5aain 68% yield?

On the basis of these transformations, various electronically and
structurally diverse aryl groups can be assembled onto the pyrim-
idine and 2,2bipyrimidine core in a programmable and diversity-
oriented manner. The 2,4,6-triarylpyrimidindsprepared by the
methods described in Scheme 1 are listed in Table 1, together with
the yields of each step of the aryl group installation.

The photophysical study of thesesystems revealed that the
installed aryl groups, in particularmMe,NCgsH, group ), influ-
ence absorption/emission maxinia,tandien) substantially: For
example, thél,pdlem values of4aah (344 nm/495 nm)4aha (363
nm/444 nm), andjjh (354 nm/539 nm) are significantly red-shifted
from those of the parentaaa (265 nm/381 nm). The cyclic vol-

a Reagents and conditions: (a) PhLi (1.1 equiv), THFQ) 2 h, then
HOAc (1.1 equiv), room temperature, then DDQ (1.1 equiv), room
temperature; (b) PhLi (1.7 equiv), THF°C, 2 h, then HOAc (1.1 equiv),
room temperature, then DDQ (1.1 equiv), room temperature; (¢) PhMgBr
(1.5 equiv), NiC} (dppe) (3 mol %), toluene, 68C, 24 h; (d) NiCh (1.0
equiv), PPb (4.0 equiv), Zn (1.5 equiv), DMF, 90C, 24 h.

Table 1. Synthesis of 2,4,6-Triarylpyrimidines 42

Arl Arl Arl
N N N N
</: Y—sme = ¢ Y—sme> ¢ S—sme> ¢ H-as
=N =N =N =N
1 2 A 3 AZ 4

run 2 (yield, %) 3 (yield, %) 4 (yield, %)
1 2a(>99) 3aa(>99) 4aaa(>99)
2 4aab(92)
3 4aac(85)
4 4aad(84)
5 4aae(90)
6 4aah(>99)
7 4aai(75)
8 4aal (>99)
9 3ah(64) 4aha(96)
10 2j (93) 3ja (64) 4jaa (97)
11 3jh (92) 4jha (96)
12 4jhh (>99)
13 4jhj (35)
14 3jj (84) 4jjh (95)
15 2k (68) 3kk (59) 4kkg (95)
16 21 (95) 311 (63) 4llg (>99)
17 2m (85) 3mm (56) 4mma (>99)

a Aryl groups z-units) are assigned as follows:glds (a), 0-MeOGCsH4
(b), mMeOGsH4 (c), p-MeOGCeH4 (d), p-PhOGH. (€), p-MeCeHs (f),
p-BuCeHs (g), p-MeaNCeHy4 (h), p-FCsHy (i), p-CRsCeHa (), 1-naphthyl
(k), 2-naphthyl (), 4-biphenyl ().
asp-Me;NCgH,4 group ) increases the reduction potential as some-
what expected?

The power of this strategy becomes apparent when we utilize
dilithium reagents (L+Ar—Li) in place of monolithium reagents

tammetry experiments showed that the reduction peak potential (Ar—Li) in the first and/or secondr-assembling reactions. For
values Eyo) of 4 are in a range 0f-2.20 to—2.63 V versus Ag/ example, when the first-assembling reaction was performed with
Ag*, depending on the nature of the aryl groups on the pyrimidine 2,7-dilithio-9,9-dioctylfluorene, the interesting fluorene-linkedys-
core. For example, the introduction of electron-rich aryl groups such tem6nhawas prepared in good overall yield (eq 1). Thaystem
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djha cyclohexane CHCly EtOAc EtOH DMSO

6nha exhibits strong blue fluorescence in CHGlith emission
maximum at 461 nm. The fluorescence quantum yidid) (was
determined to be 0.52 with reference to 9,10-diphenylanthracene
The first reduction peak potential value was found to1#265 V
versus Ag/Ad. Nevertheless, the discovery of a compound bearing
both high fluorescence efficiency and a high electron-accepting]

property is of great interest. {violety ~ (blue}  (green)  (yellow) (orange)
'-iLi 1) p-MezNCgHyLi PhMgBr (5.0 eq) - cyclohexane (violet, hmay = 400 nm, F = 0.48)
VR CoHy? oty (5:0€0), THF  NiCly(dppe) (3%) - 3
>—SMe > &t CHCI3 (blug, gy = 469 nm, &F = 0.58)
=N 1) Et,0 2)DDQ (2.1 eq) toluene, 60 °C =
1(2.1eq) 2) DDQ (2.2 eq) 95% 95% 2 EtOAG (green, Apay = 514 nm, B¢ = 0.28)
59% 27
IMe N NMe, (1 E L EtOH (yellow, Ayay = 544 nm, ¢ = 0.02)
=
3 DMSO (orange, hyax = 584 nm, @ = 0.01)
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Durmg the course of our mves“gaﬂon on photophys|ca| proper- Figure 2. Emissive behaviors and fluorescence spectdjtat with various
ties (UV/vis and fluorescence measurements) of pyrimidine-core SOIVents.
extendedr-systems, it was found that the introduction gi-81e,-
NCsH4 group ) onto the pyrimidine ring substantially increases = " A s ‘
the fluorescence efficiency (Figure 1). For example, while the parent IN-Aid for Scientific Research from the Ministry of Education,
4aaaexhibits almost no fluorescence in solutigihawas found ~ Culture, Sports, Science, and Technology, Japan.
to emit strong blue light upon irradiatioffax = 444 nm,®g = Supporting Information Available: Experimental procedures and
0.63). Although a similar increase of fluorescence efficiency was analytical and spectroscopic data of compounds. This material is
also observed withaah, the effect was much smalled¢ = 0.05) available free of charge via the Internet at http://pubs.acs.org.
than that observed witdaha indicating the importance of the
attaching site ofr-units on the photophysical properties.
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