CHEMISTHY

Report

Subscriber access provided by American Chemical Society

Combinatorial Synthesis of Benzothiazoles and
Benzimidazoles Using a Traceless Aniline Linker
Hideaki Hioki, Kimihito Matsushita, Miwa Kubo, and Mitsuaki Kodama

J. Comb. Chem., 2006, 8 (4), 462-463« DOI: 10.1021/cc0600472 « Publication Date (Web): 02 June 2006
Downloaded from http://pubs.acs.org on March 22, 2009

1) o)

X COOH
T YR
HC N

(o] o N
X =H, OMe, Br
(o] /©/NH2 3 members E/\NM O
A 4°
E/\NMO 2 C4HeOH, 1

H 4 CoHyoSH, R' = OC4Hg, SCoH1g, N(CHCHMe,),
(CH,CHMe;),NH 3 x 3 =9 members

3 members

NH, 0
o : e
YH H R' N
Y=5,NH N air

3 x 3 x 2 =18 members

A Traceless Linker

More About This Article

Additional resources and features associated with this article are available within the HTML version:

. Supporting Information

. Links to the 4 articles that cite this article, as of the time of this article download
. Access to high resolution figures

. Links to articles and content related to this article

. Copyright permission to reproduce figures and/or text from this article

View the Full Text HTML

ACS Publications

High quality. High impact. Journal of Combinatorial Chemistry is published by the American Chemical Society.
1155 Sixteenth Street N.W., Washington, DC 20036


http://pubs.acs.org/doi/full/10.1021/cc0600472

462 J. Comb. Chem2006,8, 462—463

Combinatorial Synthesis of Benzothiazoles i/\/@wz o /©/NH2
and Benzimidazoles Using a Traceless Aniline By E/\NMO
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Hideaki Hioki,* Kimihito Matsushita, Miwa Kubo, and Figure 1. Two traceless aniline linkers.
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Solid-phase synthesis is easily performed and is particu- : 3 4 oo
larly effective for split/mix combinatorial synthesis to 0 o
generate a large number of compounds. Therefore, solid- VE))%Me v<))L0Me
phase combinatorial synthesis is commonly used for the rapid, _°. Ns

discovering of new drugs and materials. The selection of an

adequate linker in the solid-phase synthesis is one of the o

key factors for efficiently building the desired librarien * Reagents: (a) 4-formylbenzoic acid, (b) 1-nonanol, DIC, DMAP; (c)
. . ’ 4-octyloxyaniline; (d) methyl 4-formylbenzoate.

particular, traceless linkers have advantages, because the

point of attachment on the solid support is not apparent in Scheme 2. Synthetic Plan of 2-Arylbenzothiazole and

the target moleculesWe recently developed a new traceless 2-Arylbenzimidazole Library

o /©/ Ny c /©/
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linker 1 suitable for the synthesis of compounds possessing Y@COOH ﬂc ROM, RSH, RoNH
azomethines and applied it to the synthesis of a rod-shaped, g 0 O"\ S 9 (m members)
liquid crystalline library? In previous studies, the product 2 — ™~ By o step 2
yields were dependent on the stability balance of the resin- S g coor
bound azomethines. The overall yields of azomethines were _~COOR  ya=s, :.: _ Nv@cé{sn
low to moderate because the resin-bound azometBine o vaq COSR 11 (n members) QEYH X CONR,
suffered partial alcoholysis during condensation with alco- gy’ . T s ,

hols. On the other hand, a resin-bound azomethjmwehich

was loaded on the 4-alkoxyaniline linkrwas more stable ﬂzzgz
against alcoholysis, but the equilibrium was not shifted ) M
effectively in favor of the final producé at the cleaving @

step due to comparable stability ®and6. In the latter case,
the product yields are expected to improve when the resin-
bound substrates are cleaved by an irreversible process. Usin%
this approach, we report the combinatorial synthesis of 0
benzothioazoles and benzimidazoles, which exhibit many
pharmacological and biological activities (see Figure 1 and
Scheme 1).

Our synthetic plan is shown in Scheme 2. In the first step,
I members of 4-formylbenzoic acidsare condensed with a
4-alkoxyaniline linker2 on the solid support to afford resin-
bound azomething (step 1). In the second stap,members
of alcohols, thiols, and aminésare reacted witl8 to give
azomethindlO (step 2). Finally, the azomethines on the solid
support are cleaved by members of 2-aminothiophenols
or 1,2-phenylenediamine$l through an imine-exchange
process coupled with oxidation to give 2-arylbenzothioazoles

13 (Y = S) or 2-arylbenzimidazoles3 (Y = NH) (step 3). : d vield. althouah a | tion fi red
The final cleaving step would proceed smoothly because thel(r;r?t(r)icés Bg—elo,) aithough a fonger reaction time was require

oxidation process is irreversible. In the subsequent procedure, . . .
P 9 P Next, we started the synthesis of a small combinatorial

I x m x n members of compounds are synthesized using . - . -
these three steps P y g library consisting of 18 members using the building blocks
' shown in Scheme 4. The yields are summarized in Table 2.
* To whom correspondence should be addressed. F&@4¢ 88 622 9611. _\Nhen X Was hydrogen, esters and FhloeSters were obtained
E-mail: hioki@ph.bunri-u.ac.jp. in good yield. When X was a bromine or methoxy group,

First, we investigated oxidative cleavage of the resin-
und azomethines. The results are summarized in Scheme
3 and Table 1. A solid-supported azomethine e&tewas
prepared according to the previously reported procedlure.
By treating14 with 4 equiv of 2-aminothiophenol at room
temperature for 18 h, 2-arylbenzothiazdle (Y = S) was
obtained without any oxidizing agent but air in 68% yield
(entry 1). Air oxidation was concomitant with imine ex-
change to release the proddcthe yield improved to 90%

at a higher temperature (entries 2 and 3). The reaction
completed within 20 min at 100C (entries 3-6). Reducing

the equivalents of 2-aminothiophenol resulted in lower
product yield (entry 7). A substantial amount of 2-ami-
nothiophenol might be oxidatively decomposed in the
reaction condition82-Arylbenzimidazole was also obtained
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Scheme 3. Solid-Phase Syntheses of a 2-Arylbenzothiazole

and a 2-Arylbenzimidazole Using a Traceless Aniline

Linker2
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aReagents and conditions: (a) 4-formylbenzoic acid, DMF, r.t., 24 h;
(b) 1-butanol, DIC, DMAP, DCM, r.t., 3 h; (c) 4 equiv of 2-aminothiophenol
(Y = S) or 1,2-phenylenediamine (¥ NH), air, DMF. See Table 1.

~ c
_—

Y=8,NH
15

Table 1. Syntheses of a 2-Arylbenzothiazolgs (Y = S)
and a 2-Arylbenzimidazole$5 (Y = NH) from Solid

Supported Azomethin&4
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substitution at the aromatic nuclei. When X was a methoxy
group, all of the six reactions, which were monitored by TLC,
were complete within 2 h. On the other hand, when X was
a bromine, the reaction was the slowest of the series. The
order seems to reflect the oxidizing potential of 2-arylben-
zothiazoline or 2-arylbenzimidazoline intermediat&s All

18 reactions in the final step were complete within 18 h.

In summary, we demonstrated combinatorial synthesis of
2-arylbenzothioazoles and 2-arylbenzimidazoles using a
traceless aniline linker. Solid-phase combinatorial syntheses
of these compounds have been repoftethd some ap-
proaches utilized traceless linkérslowever, this synthetic
method has the advantage that the products are cleavable
without the aid of oxidants under neutral conditions. Syn-
theses of other heterocyclic compounds are under investiga-
tion.

entry Y period temp?C) yield (%)
1 S 18 h rt 68
2 18 h 50 82
3 18h 100 90
4 5 min 100 76
5 20 min 100 91
6 1h 100 90
72 20 min 100 51
8 NH 20 min 100 5
9 1h 100 14
10 18 h 100 84

a2 equiv of 2-aminophenol was used.

Scheme 4. Synthesis of 2-Arylbenzothiazole and
2-Arylbenzimidazole Library
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a Reagents and conditions: (a) three kinds of 4-formylbenzoic acids (4-
formylbenzoic, 4-formyl-3-methoxybenzoic, and 3-bromo-4-formylbenzoic
acids), DMF, r.t., 24 h; (bp-C4HgOH, n-CgH19SH, or (MeCHCH;),NH);

DIC; DMAP; DCM, r.t.; 3 h; (c) 2-aminothiophenol or 1,2-phenylenedi-
amine, air, DMF, 100C, 18 h.

19 /8 members
Y=S,NH

Table 2. Isolated Yields (%) of All Library Member49

Y=5 Y =NH

R! X=H X =0Me X=Br X =H X = OMe X = Br
OBu 87 72 70 84 80 64
SGHio 88 70 60 82 70 74
N(CH,CHMey), 47 33 31 40 38 37

however, the yields were slightly reduced. The reduced yields
reflect the stability of resin-bound azomethirssand 17,
presumably because steric hindrance between X and the
azomethine linkage causes out-of-plane distortion of the two
aromatic rings. Amides were synthesized in-37% yields,
which indicated that the partial imine-exchange reaction
betweenl6 and diisobutylamine could not be suppressed
perfectly, even using the 4-alkoxyaniline link& The
reaction rate in the final step was highly dependent on the

Supporting Information Available. General procedures

1)
)
®3)

(4)

(5)

(6)

(@)

for the synthesis of the library and spectroscopic data of all
18 library members. This material is available free of charge
via the Internet at http://pubs.acs.org.
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