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Abstract - The coupling of bis[imidazol-2-yljmethylamine to the carboxyl terminus of
peptides and of 3-[bis(BOC-imidazol-2-yl)]propionic acid to the amino terminus of
peptides is described.

The imidazole ring of histidine plays an important role in the metal binding site
of zinc proteases. For example, in carboxypeptidase A! zinc is coordinated by two imi-
dazole rings and a carboxylate anion, in carbonic anhydrase? and in collagenase3 by
three imidazole rings. To mimic the binding and catalytic activities of some of these
enzymes, the synthesis of polyimidazole ligands was developed.? Such ligands may also
serve as general zinc enzyme inhibitors. Moreover, specific inhibitors may be obtained
by attaching these ligands to the preferred peptide sequence for the enzyme cleavage.

We now wish to report on the synthesis of peptides containing imidazole ligands
either on their N- or on their C-termini. For the {llustration of these procedures we
describe below the coupling of bis-imidazole containing agents such as bis[imidazol-2-
yllmethylamineS (BIMA) and 3-[bis(imidazol-2-yl)lpropionic acid® (BIP) to the two frag-
ments of the specific sequence -Pro-Leu-Gly-lle-Ala-Gly- cleaved by vertebrate collage-
nases at the Gly-Ile bond.

For the synthesis of the free carboxyl group containing fragment I, equivalent
amounts of H-Leu-Gly-OMexHCI® and Ac-Pro-OH were coupled at 0'C in DMF7? in the
presence of equivalent amounts of TEA and DCC. Next day DCU was filtered off, the fil-
trate was evaporated in vacuo and the residue was purified on silica gel column in sol-
vent system A8 (R¢ 0.68) to give Ac-Pro-Leu-Gly-OMe with 65% yield. Then the tripep-
tide ester was saponified with two equivalents of N NaOH solution and evaporated in
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vacuo. The residue was dissolved in abs. ethanol and the inorganic salts were filtered
off. The filtrate was concentrated and the residue triturated with ether to give I (R¢
0.35, A) in 73% yield.?

The coupling of BIMAX3HCI to the acetyl tripeptide (Scheme I) failed by the
usual DCC condensing method, but it was successful when using the BOPI0 reagent as
follows. The solution of I {1.0 g, 3.05 mmoie}, DIEA {0.52 mi, 3.05 mmoiej, BOP
(1.49 g, 3.4 mmol) and HOBt (0.45 g, 3.4 mmole) in DMF (5 ml) was stirred for
10 min then naured inta the aaluitian of RIMAVRHCL (0 R2 d .08 mmn'l\ and DIEA

43 Aliiidy) UEAVIZ PFUMITUU 4320V LIAT SVAMLIULL Wi LSvala/NPLaNra (weldis TRiaE ASaLLaa

(1.57 ml, 9.15 mmole). The pH of the solution was adjusted to 8 with some drops of
DIEA. and the reaction mixture was stirred at room temperature for 8 h. The precipi-
tate was filtered off and the filtrate was evaporated in vacuo. The residue was purified
on a silica gel column with eluent A (R; 0.58) yielding 680 mg (47%) II. Further purifi-
cation was carried out by RP-HPLC (Eluent MeOH : 0.06% TFA/water 1 : 1).
CpHpNgO,; (472), MS (EI) observed M 472. HNMR: (DMSO-dg¢) § 5.4 (broad signal
imidazole N-H), 6.26 (d, 1H, J = 8.3 Hz), 6.92 (s, 4H), 8.35 (d. J = 8.3 Hz, amide N-H).
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because of solubility difficulties. Therefore we have prepared the bis-BOC derivative III
from BIP with some modification of the method described for the preparation of

NOoNim.-pis-BOC-histidine!! (Scheme II). BIP (5.78 g, 27 mmole} was dissolved in a

mixture of water and dioxane (1:1, 60 ml), with the pH of the solution kept at 8.5 dur-

ing the reaction while the solution of (BOC),0 (8.81 g, 5 ml dioxane) was added drop-
wise under stirring. Stirring was continued till no more starting material was detected
on TLC. Dioxane was evaporated in vacuo, and the remaining solution was extracted
with ether, then acidified with cold citric acid solution, and extracted with ether and
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ethylacetate. The two organic layers were combined, washed with water, dried
(Na,SOy), filtered and evaporated in vacuo to give 6.47 ‘g (59%) III.

For the synthesis of the free amino group containing fragment IV, the solution of
H-Ala-Gly-OEt<HC12 (2g, 9.48 mmole), NMM (1.05 ml, 9.48 mmole) and BOC-Ile-OSu
{3.12 g, 9.48 mmole) in DMF (20 ml) was stirred for 2 hours. The solvent was evapo-
rated in vacuo, the residue triturated with saturated NaHCOg solution, filtered and
crystallized from ethanol-water to give 3.68 g (80%) BOC-Ile-Ala-Gly-OEt (R 0.77, B,
m.p. 151-152°C). The BOC group was removed by 4N HCI/EtOAc ylelding 97% IVXHCI
(R 0.32 A, 0.57 C).

SCHEME II
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H-C- CH,-COOH + H-Ile-Ala-Gly-OEt H- C- CH,-CO-Ile-Ala-Gly-OEt
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The bis-BOC-BIP was coupled to IV with similar efficacy either by using DCC or
BOP reagent as described above. In the working up process the reaction mixture was
concentrated in vacuo, the residue was dissolved in ethylacetate, washed with cold cit-
ric acid solution, water, saturated NaHCOj solution, then again water. The ethylacetate
phase was dried (Na,SO,) and evaporated to give 3-[bis(BOC-imidazol-2-yl)]-propionyl-
Ile-Ala-Gly-OEt with 85% yield (R 0.32 B, 0.87 D). This crude product contained an
impurity with R; 0.77 (B) which corresponds to the R; of BOC-Ile-Ala-Gly-OEt, indicat-
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ing some transfer of the BOC group to the free amino group of the peptide component.
For analysis, a sample was dissolved in ethylacetate and precipitated with petrolether.
The BOC groups of the crude product were split by TFA and the resulting V was puri-
fied on silica gel column in eluent A (R; 0.55) with 85% yield. CszN—,OE (475.54),
MS (EI) observed M 475, (CI) observed M + H* 476.
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