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Abstract: Selective amide bond cleavages of chloropeptin I were accomplished using trifluoroacetic acid
(TFA), and a mixture of acetic acid, hydrochloric acid and thioglycolic acid. The hydrolysis products
maintaining the bicyclic core retained HIV-1 integrase mhrbuory activity similar to that of the
chioropeptin I. The hydroiysis produc‘ls and their HIV-1 integrase activities are described.
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l integrase an t1v1rdl mhrbrtory actrvrtreq of 1 and 2 were reported In order to deﬁne the minimal
pharmacophore requ1red for antiviral activity, the selective hydrolysis of chloropeptin T was investigated. Herein
the conditions for the selective hydrolysis of chloropeptin I and the HIV-1 integrase inhibitory activities of the
resulting fragments 3 - 6 are described.
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The lack of aqueous S(‘;lubrhtfy and the presence of the labile amino acid tx _yp‘tupuuu )r*scnt a significant
challenge for selective hydrolysis of chloropeptin 1. For example, heating 2 in aqueous mineral acid solutions led

to only unreacted 2, probably due to the lack of solubility. However, when 2 was heated in carefully selected
compositions of aqueous mineral acids containing either organic acids or water miscible organic solvents in the
presence of the anti-oxidant thioglycolic acid, successful hydrolysis reactions were observed. The conditions for
the chemoselective generation of chloropeptin I fragments 3 - 6 are summarized below.

(I) Cleavage of the terminal hydroxyphenyl glycine (A): Heating of chloropeptin T in neat TFA at 60
°C for 18-20 h produced exclusively pentapeptide (3). This hydrolytrc procedure represents a new mild method

rmi an  addits 1
for the selective cleavage of the terminal hydroxyphenyl glycine in the presence of three additional

hydroxyphenyl glycines.

(IT) Cleavage of the hydroxyphenyl glycine (A) and the keto-acid termini (G): The hydrolysis of
2 in a 5:3:2 mixture of AcOH: 6N HCI: thioglycolic acid at 110-120 °C for 2-4 h in a sealed tube under an inert
environment afforded mainly pentapeptide (4) via pentapeptide (3).
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(III) Cleavage of the amide bond(s) of the biaryl ether ring: Prolonged heating (10-24 h) of the
reaction (IT) led initially to the ring opened product 5 which eventually produced compound 6 as a major
product. The rate of formation of compound 6 increased by heating the reaction at 140 °C. The time course of
the hydrolysis reaction at 125 °C for 24 h followed by heating at 140 °C was monitored by HPLC (graph
beiow). (R)-Hydroxyphenyi glycine and {R)-3,5-dichloro-4-hydroxyphenyl glycine were also isolated.
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These reactions can also be performed with other proportions of solvents including the substitution of
AcOH with propionic acid, DME or other high boiling ethers. However, the 5:3:2 composition of AcOH: 6N
HCI :thioglycolic acid produced optimum results.
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Structural studies of fragments: The compounds were purified by preparative HPLC™ and structures were
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in the HPLC chromatograms. These separable peaks correspond to interconvertible isomers deriving from the cis
-trans lsom@nlatlon f tertiary N methvl ami,c group. The isomerization appears to occur after the C.:leavage of

also 1nd1cated the presence of a ~1.1 mixture of two isomers. Complete coalescence to a single isomer was not
observed upon heating the sample up to 150 °C. The '"H NMR spectrum of the bicyclic compound 3 in THF-dg
showed a similar population (~1:1) of the two isomers but the spectrum of the compound 4 in THF-dg was
complex due to the presence of multiple isomeric populations. However, the addition of excess of LiCl
sngmﬁcantly simplified and sharpened the '"H NMR spectra and one major isomeric population emerged in the
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solutions of both sampies.® The cleavage of the amide bond(s) within the biaryl ether ring was expecuaa to
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relieve the restricted rotation of the aromatic

o
anisotronv of the aromatic nrotons (H - § and H - 6. 8). Thi

anisotropy of the aromatic protons (H-5,9and H - 6, 8), ph
spectra of ring opened peptides S5 and 6 which showed two proton doubletq each for two equivalent aromatic
protons of the tyrosine. The H-8 of the central dihydroxyphenyl glycine (D) shifted downfield by about 0.5 -
1.0 ppm in compounds 5 - 6 due to cessation of the ring current effect of the tyrosine unit.

HIV-1 Integrase activity: The pentapeptides 3 and 4 show IC50 values of 0.3 - 0.5 uM and 3 - 10 uM,

respectively, in HIV-1 integrase coupled and strand transfer assays,” which werc comparable to chioropeptin 1
(ICy= 0.4 and 5 uM).* The ring opened peptides 5 and 6 were significantly less potent in both assays.
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