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(3-Pyridazinamin-3-yl) a-Aminoacids : A Facilitated Method of Preparation
of Phenylalanine and Proline Representatives
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Abstract: The presence of an easy removable cyano group in position 4 of 3-chloropyridazines

increased significantly their reactivity towards nucleophiles including o-aminoacids.
© 1998 Elsevier Science Ltd. All rights reserved.
There is an increasing interest in the chemistry of Deptldomlmeucs In this view substituted N-

heteroaryl a-amino acid esters 1 are valuable intermediates for the preparation of short peptidic fragment
derivatives 2. When linked to the C-terminal part of peptides, heterocyclic amidines served as efficient
prodrugs In addition, we hypothesized that they may mimic efficiently a peptidic bond in a typical
environment (Ry, Ry, R3) of the N-terminal part of a given small peptide (Figure 1). We selected here 3-

aminopyridazines for that purpose {(compounds %).
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Figure 1. Mimetism of a peptidic bond by an heterocyclic amidine in a given peptide
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known to be poorly reactive, particularly towards amines.’ The rate-limiting step involves addition of the
This is highly disfavored by the presence in the pyridazine ring of a second vicinal sp2 nitrogen (N1). Thus
generally needed.! When reacted with phenylalanine ethyl ester, whatever the experimental conditions tested,
into the corresponding piperazinedione. During earlier experiments dealing with the preparation of 3-
a 4-cyanopyridazine intermediate. We selected for this study two aminoacids (AA), proline and
conducted with 3-chloropyridazines 3 or their 4-cyano derivatives 4 in solvent or without solvent, at
amounts of reactants were used, tetramethylethylenediamine (TMEDA) was added in the reaction mixture as

dramatically increased the reactivity of 3-chloropyridazines 4 towards amines.

Conceming the reactivity of the non-activated 3-chloropyridazines 3 (entries 1-4), it is interesting to

note that 1) in contrast with the absence of reaction observed with phenylalanine (entries 3,4), a reaction

oropyridazines of
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occurred with proline (entries i
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the same reaction with pyridazine-3-O-triflate’ afforded the desired compound in low yield (entry 2).
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The t-butyl ester was chosen in order to restrict cyclodimerization. In this case without

”
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secondary amines such as pyrrolidine derivatives (Pro), when compared to primary amines (Phe). In addition

reactivity with proline (compare yields and reaction times entries 1 and 5). This is particularly the case with

phenvlalanine.
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solvent but with acid catalysis the corresponding derivative 6¢ was obtained in good yi

Table 1).
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3, R=H 5R=H
4,R=CN 6,R=CN
N(R|)AA : Phe (R, = H), or Pro (R, # H)
Entry Starting  N(R)AA R, Experimental Soré6 Yield %
pyridazine Conditions
R X
i H Ci Pro Me MeOH, TMEDA, Tl 40 h Sa 60
2 H OTf Pro Me MeOH, TMEDA, Tl 40 h 5a 20
3 H (I Phe Et 5b no reaction
4 H Ci Phe t-Bu  NH,CI 100°C, 24 h 5c no reaction
5 CN i Pro Me MeOH/TMEDA TI 4h 6a 77
6 CN Ci Phe Et  EtOH/TMEDA Tl 24 h 6b no reaction
7 CN (i Phe t-Bu  EtOH/TMEDA T4 24 h 6¢ no reaction
8 CN I Phe t-Bu  NH,CI, 100°C, 10 h 6¢ 68
9 CN (i Phe t-Bu  8i0,, 130°C, 4 h 6c 75
Table 1
The different 4-cyanopyridazines ¢ were submitted to catalytic hydrogenation using palladium on

hydrogenation of the electron-poor pyridazine double bond of 6. The resulting instable 4-cyano

dihydropyridazines 8 might easily aromatize after HCN elimination (scheme 1).
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Scheme 1
As shown by 'H NMR analysis using the Mosher salt, the typical compound 9a (AA = Phe, Ry = H,

R, = t-Bu) was found optically pure (ee > 97 %).
A preliminary work described recently the preparation of phenyl

aminopyridines and 2-aminothiazoles by means of a Mitsunobu reaction’. However, this reaction cannot be
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amidine) has to be appropriate.

the method we have presented here is valuable. Particularly the activation step involving the presence of a
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hydrogenation.

Refarences and Natec

mwea A - ANs

1. Gante, J. Angew. Chem. Int. Ed, Engl 1994, 33, 1699-1720.
2. Balajthy, Z.; Aradi, J.; Kiss, I.T; Elodi, P. J. Med. Chem. 1992, 35, 3344-3349.

3. Vorbruggen H.; Krolikiewicz, K. Chem. Ber. 1984, ji7, 1523-1541.

4. Maghioros, G.; Schlewer, G.; Wermuth C.G. Nouveau Journal de Chimie, 1983, 7, 667-672.

I A VNN Y o Y o] CAlt .. M  » PP N T7T ).\ P 'l T ~nnzmle na LT ). Y PPN . . T
J. wermuin .U SCEWEr, U., oOouiguigiion, s.J.; Magnioros, ., poucnét, vig., voOifrg, L., Ram, J.r.,

[#))
v
>
N
we
£
3
2

Suffert. J: Wermuth C . G. Heterocvcles 1994 38 1273-1286

Wil v, ilicecaz oy s 3 LRSSl 470 L0 N

7. Haider, N_; Heinisch, G.; LaBnigg, D. J. Heterocyclic Chem. 1988, 25, 119-124.
R. 6a: Yield, 70%, mp 94°C; 'H NMR (CDCl;, 200 MHz) § 2.02-2.30 (4H, m, -CH

NCH,; + OCHa,); 4.78 (1H, dd, J = 2.6 Hz, >N-CH<), 6.69 (1H, B from AB, JAB = 9.3 Hz, H,), 7.32-
745 (3H m ArH), 758 (1H A

i} fromw

m AR, 1,5 =93 Hz, H5); 7.90-7.96 (2H, m, ArH); *C NMR (CDClI

50 MHz) & 23.66; 30.13; 46.96; 52.04; 59.20; 112.45; 125.02; 125.69; 128.26; 128.52; 136.79; 150.39,

in

94: 173 54; Anal Calc r C;H;7N;0;:

Anal Lacc Ior 6~217453%2 ’ v R y A 1] hatte > E R
23°C — .
14.62; MS (FAB): 284.2 (MH)": [a]p =-10,2 (c= 0,59, CHCl,).
Come Viald 7790/ 1 ~ 1Q20 1LT NTAAD (O MANALIZN X 1 AL QLT o I DY 299 1T A fram ANV
UL, 11 IU, IL/U, 11 }J 100 \/, PUNRPLIELN \bubl3, ALV quLL} v o177y \JJ.L, D, \a\bllj]a’, o et e \lll, 4Ly A1VILRE I—Lu/\,

- 11z, = 5 AL, 1F L1kl L32a3, JARB
= 9.3 Hz, Hy); 7.18-7.29 (5H, m, ArH); 7.30-7.49 3H, m, ArH); 7.54 (1H, A from AB, J,5 = 9.3 Hz,
H,), 7.97-7.98 (2H, m, ArH); >C NMR (CDCl;, 50 MHz) § 27.79; 29.51; 37.49; 54.98; 115.22; 125.33;

nan 11 Totrahodvan T ot 1008
A JF, LNETRATICRRT N/TE i by RT 7wy E)

10. Alcaide, B.; Plumet, J.; Sierra, M. A J. Org. Chem. 1990, 55, 3143-3147.



