HETEROCYCLES, Vol. 43, No. 7, 1996 1375

HIGHLY EFFECTIVE PROCEDURE FOR INTRODUCTION OF AMINO
GROUP INTO THE 2-POSITION OF IMIDAZOLE RING

TIkuo Kawasaki, Norio Taguchi, Youko Yoneda, Masayuki Yamashita, and
Shunsaku Ohta*

Kyoto Pharmaceutical University, Misasagi Nakauchicho 5, Yamashinaku, Kyoto

607, Japan

Abstract - Procedures for the preparation of 2-amino- and 2-arylaminobenzi-
midazoles were developed, and one of the efficient procedure was applied to the

synthesis of preclathridine A, a marine imidazole alkaloid isolated from a sponge.

Several methods for the preparation of 2-aminoimidazole compound have been reported, and they are

reactions of 2-chloroimidazole with ammonium hydroxide,1 imidazole with sodium amide,? and

substitution of 2-lithioimidazole with vinyl azide followed by hydrolysis.3 But these procedures are
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of low yield and require some severe reaction conditions. On the other hand, several marine

alkaloids such as 1-3 containing primary amino or substituted amino group at the 2-position of

imidazole ring were recently isolated from sponges.4 We have hitherto investigated synthesis of

imidazole compounds,5 and in this communication we would like to report several improved

procedures, proceed in good yiélds and under mild conditions, for the preparation of 2-amino and 2-

arylaminobenzimidazoles and the first total synthesis of preclathridine A (1).
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First, 2-lithioimidazole was treated with di-tert-butyl azodicarboxylate to give quantitatively the 2-
hydrazide (5) (Scheme 1), however, conversion of the product (5) to the 2-aminobenzimidazole (6a;

X=NH2) resulted in low yield (25.1%).  On the other hand, aminations of 2-bromobenzimidazole (7)

with agueous ammonium hydroxide in various solvents were examined (Entries 1-6), but the yield of
6a was low (30.6 %) or the 2-hydroxy compound (6¢; X=OH) was produced. = When DMF was used

as the reaction solvent, N, N-dimethylamino group was introduced to give 6b (X=NMe2) in 91.4%

Table 1. Substitution Reaction of the Bromide(7)

Entry ‘ Reagent Solvent X Yield (%)
1 28% NH40H _-a NHz  6ab: 30.6
2 28% NH40H DMFa NMez  6bC. 814

3 28% NH4CH HCONH2®  OH 6¢c : 70.9

\ .

5

28% NHsOH  EtOH®  OH - B¢ : trace
NHEtp _a NEtz - 6d: 222

6 NHBn2 _Aa — N.R.9

a; bath temperature (100 °C); b: known compound (ref. 6);
¢: known compound {ref. 7); d: no reaction.
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yield (Entry 2), but the reaction with an excess of N,N-dialkylamine gave poor results (Entries 5 and
6).

Next, we tried bromination of 4 followed by substitution reaction of the resulting bromide (7) with N-
containing reagents such as sodium azide, trimethylsilyl azide and various primary arylamines in the
presencle of a Pd catalyst, and the results are summarized in Table 2. The best result for the

preparation of the azide (6f; 80.8%) was obtained in combination of PdCly(PPh3), with trimefhylsilyl

azide (Entry 5). The azide (6f) was readily hydrogenated in the presence of Pd-C to give 6a (89.5%
yield). In the reaction of 7 with arylamines, the combination of PdCl5[P{o-tol)3]5 and LIN(TMS),

gave good results (Entries 7-11).
Table 2. Introduction of Amino Group into 7 in the Presence of Pd-Catalyst

Product
Ent Reagent(s) Catalyst (5 mol%) Time Solv./Temp. (®
i 9 y ) i v./ Temp. CC) X Yield (%)
1 (13LN(TMS),  PdCla(P{otozlz 1h  toluene/a, b -NBny (6¢) 47.8
(2)0 NHBny
2 NaN3 Pd(PPh3)4 2d  THF-Hz0 (2:1) / -N3 (61)° 42.8
) ‘ 70
3 NaN3 PdCI2(PPhg)2’ " 2d  THF-H20 (2:1)/ -N3 (61) ~80.9
: 60
4 NaN3 PdCIz[P(ctolizlz 2d  THF-H20 (2:1) ¢ -Ng3 (6f) N.R.©
60
5 TMSN3 PaCl2(PPh3l2 20 h THF / 80 -N3 (6f) 80.8
6 CgHsNH2 PACI2(PPh3)2 . 4h ~  THF/room -NHCgHs (6g) 12.0f
NaH ’ . temperature
7 CgHsNHz =~ Pd(PPha)4 4h THF / room -NHCgHS5 (6g) 55.3
NaH o ] temperature
8 CgHsNHg PdCI2(PPhg3)2  4h  toluene /110 -NHCgHs (69) 44.8
LIN(TMS)2
9 CgHsNH2 PdCI2[P(o-tolzlz  1h  toluene / 110 -NHCgHs (6g) 95.7
LIN(TMS)2 o
10 4-MeOCgHsNHp PdCIz[P(otéllglz 1 h toluene / 110 -NH-CgH4-OMe (6h) 94.5
LiIN(TMS)2
11 2-aminopyridine PdCIz[P(otollalz 12h  toluene / 110 -NH-2-pyridyl (6i) 91.6
LIN(TMS)2
12 2-aminopyrimidine PdCiz[P{o-tol)alz 14 toluene / 110 -NH-2-pyrimidy! {6)) 38.2
LiN(TMS}2

a (1) -78 °C; b:(2)110°C; c; known compound (ref, 8); d: known compound (ref. 9); e: no reaction;

f: Compound 9 was also obtained (15.1%). N Fh N
L0
NN




1378 HETEROCYCLES, Vol. 43, No. 7, 1996

Preclathridine ‘A (1) was synthesized by the following way. 1-Methyl-2,5-diphenylthio-1H-imidazole
(10)52 was brominated with NBS to give 11 quantitatively, which was treated with ferz-butyllithium

followed by treatment with piperonal to give the alcohol (12) in 68.7% yield. The alcohol (12) was
desulfurized with Raney nickel to give a mixture of the sulfide (13) (20.8% yield) and the imidazole
{14) (36.3% yield). The former (13) was brominated with NBS to give the bromide (15} (87.6%

yield), which was treated with trimethylsilyl azide in the presence of PdCly(PPh3); to give the azide

(16) (38.0% yield) accompanying with the azaphosphorane (17) (8.3% yield). The azide (16) was

hydrogenated in the presence of Pd-C to give preclathridine A (1) as an oily product.  Spectral data

of 1 were all consistent with those of the natural producl:."‘a
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