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Abstract

A novel method for the efficient synthesis of 2-arylamino-2-imidazolines is described. © 2000 Elsevier
Science Ltd. All rights reserved.
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Aminoimidazoline derivatives 1 have been used broadly in medicine, as cardiovascular
antihypertension agents, as sedatives and analgesics, as agents for the treatment of drug and
alcohol withdrawal symptoms, as diuretic agents, as antidiarreheal agents, and as agents which
lower intraocular pressure.! For example, clonidine is one of the most widely known alpha-2-
adrenoreceptor agonists and antihypertensive agents.?® Indanazoline is a useful vasoconstrictive
agent.®¢ Over the past four decades, a number of methods to produce these aminoimidazoline
derivatives 1 from the corresponding arylamines 2 have been reported in the literature. For
example, Chapleo et al.? have reported the synthesis of clonidine analogs by reacting an aromatic
amine with 2-methylthio-2-imidazoline in the presence of pyridine. One of the most commonly
used approaches entails a three-step protocol involving the conversion of an amine to the
isothiocyanate, treatment of the isothiocyanate with ethylenediamine, followed by a cyclization
step using mercuric oxide or acetate to form the 2-amino-2-imidazoline.* Recently, Munk et al.’
have reported that yields in the formation of 2-amino-2-imidazolines can be moderately improved
over Chapleo’s procedure by coupling an aromatic primary amine with an imidazoline sulfonic
acid. There had also been reports in which a 2-chloro-2-imidazoline is coupled with an amine.®
From our experience, many of the known methods have one or more limitations. For example,
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using toxic reagents like mercuric acetate, low yields, aqueous work-up procedures during
isolation and harsh reaction conditions. Thus, we decided to develop a more economical and
high yielding method suitable for producing a wide variety of aminoimidazoline derivatives.
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In this communication, we wish to disclose a highly efficient, convergent method for the
synthesis of 2-arylamino-2-imidazolines 1 from the corresponding arylamines 2. As shown in
Scheme 1, this method involves the preparation of an N-acylated-2-methylthio-2-imidazoline
derivative 4 and its coupling with an arylamine 2 in a protic solvent followed by removal of the
protecting group in the same pot under relatively mild conditions.
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Scheme 1. Reagents and conditions: (a) acylating agent, (CH,Cl), or DMAC, TEA, 0°C to rt, 2-6 h; (b) 2a, 10%
AcOH/EtOH, rt to 65°C, 16 h; (c) reflux, 14 h

As shown in Scheme 1 and Table 1, we conveniently synthesized a variety of N-acylated-2-
methylthio-2-imidazoline derivatives 4a—g from the commercially available 2-methylthio-2-imid-
azoline hydroiodide 3, which can also be prepared by reaction of ethylenethiourea with
iodomethane.”® Thus, exposure of 3 to an acylating agent (see Table 1) in the presence of
triethylamine furnished 4 in excellent yields.”®!° This method of preparation of 4b and 4e is more
convenient and is higher yielding than the method reported by Kohn et al.®®P They have reported
the preparation of 4b from ethylenethiourea, first by converting into an N-carbo-
methoxyimidazolidinethione in 32% yield, followed by alkylation with iodomethane and
chromatographic purification in 61% yield. Similarly, they have prepared 4e by alkylating the
N-acetylimidazolinethione® with iodomethane in 38% yield.

Table 1
Entry Acylating agent 4 Yield of 4 | Yield of 1a
a (Me;COOC),0 R = COOCMe; 97% 85%
b CICOOMe R = COOMe 96% 90%
c CICOOQallyl R =COOQallyl 98% 90%
d CICOOPh R = COOPh 92% 88%
e (CH;C0),0 R = COMe 94% 90%
f (CH;CH,C0),0 R = COEt 97% 88%
g PhCOCI R =COPh 90% 96%
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As summarized in Table 1, individual reaction of the 4-ethyl-5-aminobenzimidazole 2a with
various imidazoline precursors 4a—g in 10% acetic acid—ethanol (15 ml/g) at 60-75°C for 10-16 h,
followed by heating to reflux for 14 h, furnished the 2-arylamino-2-imidazoline derivative 1a in
good yield.! The product 1a was isolated as a di-acetate salt. The isolation process involves
concentration of the reaction mixture to an oily residue followed by crystallization. This method
of isolation avoided the laborious aqueous work-up.

When we applied this convergent method to produce a variety of substituted 2-arylamino-2-
imidazolines, we found that the reaction conditions described above worked well with electron-rich
arylamines. Arylamines in which the amino group is either sterically hindered (2,6-dichloroaniline)
or which bear an electron withdrawing group (4-nitroaniline) did not perform as well. As shown
in Table 2, by using modified reaction conditions, we have successfully applied this method to the
synthesis of a representative set of 2-arylamino-2-imidazolines 1 and isolated them as the acetate
salts.!0

Table 2
Entry 4 Arylamine, 2 Coupling Reaction Conditions Yield of 1
i R = COOCMes <'N©NH2 a. 10% Acetic acid/EtOH, 60- 85%
N 65°C, 16h.
H b. Reflux, 6h
ii R = COOMe a. 10% Acetic acid/MeOH, 60- 90%
¢ ]éNHZ 65°C, 16h.
b. Reflux, 6h
iii R = COOCMe; NH, o 83%
Ne a. 10% Acetic acid/2-propanol
SiN/ 90°C, 19h
iv R = COOMe Cl NH a. Acetic acid, 65-75°C, 16h 85%
@ : b. 75% MeOH/water, reflux, 16h
cl
v R = COOMe ONHZ a. Acetic acid, 65-75°C, 16h 80%
O,N b. 75% MeOH/water, reflux, 16h

In summary, we have developed an efficient method for the convergent synthesis of a variety of
2-arylamino-2-imidazoline derivatives 1 from the corresponding aryl amines 2. This method was
found to be highly advantageous over the other known methods and suitable for large scale
preparations, as it is high yielding, and avoids the use of toxic reagents and harsh reaction
conditions. In addition, the procedure for the synthesis of N-protected 2-thiomethyl-2-imidazolines
is very simple and also high yielding.
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