One pot synthesis of azele carboximidamides and
guanidinylation of amines
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Introduction

Amidino {(carboximidamide) gronp transfer reagents LG-CINRNRR; are useful tools for
the preparation of gusnidines from amines both in solution apd on the solid phase.
Derivatives of pyrazole 1 (Fig. 1) are selective inhibitors of inducible nitric oxide
synthase. The benzene ring in benzotriazole causes 2 1o be more reactive than 171-4]. The
rate of guanidinylation of poorly nucleophilic amines with 2:Y=H, Clor N R=R=Bog;
R.=H is significantly superior (3] 0 those with 1 R=Ry=Boc: Re=H or even the more
reactive reagent, where LO=CF,50:NH-

1.2 have been prepared by prolonged heating of benzotriazole/pyrazole with acids and
cyanarnides in organic solvents, from azoles and carbodiimide, from B-dikeiones or
pyrimidines and aminoguanidine, and by reaction of Be-{{=NH-Bt [5] or benzotriazcle-
i-carboximidoyl chiorides with amines.

Hesults and Discussion

For the preparation of 1 and 2 (Scheme 1) we apply solveni-fiee classical heating (Method
4} or mictowave irradiation { Mefhod B) of pyrazole or benzotriazole salis with organic or
inorganic acids {pK, from -2 1o ~13) and 5-30% excess of wide variety of cyanamides,
Other  azoles:  3.5-Dimethyl-1H-pyrazole, i-Indazole, 1H-[1,2.37Triazole, 1H-
[1.2,4TTriaxzole; 5-Nitro-1/f-benzotriazole, 5-Chioro-1 H-benzotrizzole, 1H-Benzotniazole-
S-carboxylic acid 5.6-Dichloro-1H-benzotriazole reacts likewise with gyanamides under
solvent-free conditions. The reaction yields of 1, 2 are >90% and the reaclion times are
exceedingly short. 1. 2 can be prepared advantageously using Method B, where the
reaction 15 speeded-up by several 10-fold. The optimal temperature for azole salts with
Tos-OH, H,S0, and HCI was ~ 60 - 80 °C, for TFMSA-salis < 40 °C. The reaction has
high conversion rate even at room temperature. All cyanamides, with an exception of
those sterically hindered, afford almost gnantitatively expected products 1,2. '
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Table |: Guanidinylation of selected amines with reagents 2a and 2.
Series 34, A=H series 35 K=Me
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CoHUHNHCH, C O NICMNHINRIUH, S4(87y
RS B G Do NHOINHNE, GB(95)
2 A-(MeOCH NH, 2 A4-{MeO O HNH CNHINR, 95(55)
ANHLCH N, AW UHNH CINFDNE, 9% {95

e purity 82-98% (LO-MS or {HONME) 0.2 M in MeCN/HL0=5/1, 2.5 h at 60 °C.
!wg’; s’zz}g” fm }Zf{if’f&fiﬁfﬁf[{ifﬁ of Z- {JW—?P;‘; wirth 2a/2b was <1 min.; © — only
respeciively. NH F NHIN(CH ), were defected by

Both methed

work-up, sho ‘i reaciion Times and casy $Ca ;f:-—up The use/cost of the solvents have been
minimized. The purity of resuliing crude 2 was sufficiently high to be used in a simple
one-pol procedure for ngsizémvmi{m of amines (Tobhle "} in additdon, both 2 and &

are supetior to previcusly reporied ones in terms of high vields, facile

bt vvtrmroic present in s crude 2 or as result of N-amidination, are well soluble in organic
solvenis, which allows the reaction procedure to be ac complished with easy work-up [4]
for isofation of the corresponding guanidines (up o tetra-substituted}, without any need of
activaling agents or protecting group manipulations. A r2sin bound ornitine-contalning
peptide Boe-Orn-Phe- Ala-0O-2C T ri-resin react sc;@;—zraieﬁy with 4 equivalents 2a, 2b or Ze,
containing 4 equivalents DIEA in THF {0.3M) overnight at room temperature and after
dcm&<}u<§§,§9ﬁmcuﬁﬂ forms H-OmiCMNEING Eai%: Phe-Ala-OH, where R=H, Me or bt
with vield >95%, The crystal structure of ?E} 2 reagent for the preparation of N” ’\2"‘
dimethylarginine in solution and o0 solid support, has been determined.

In conclusion, in this study we have presented two stmple eco-friendly methods for
preparation of azole-carboximidamides | and 2, valuable synthons for guenidinylation of
amines both in solution and on the selid supporis.
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