CHAPTER I

INTRODUCTION AND BACKGROUND
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However, the inhibitor «l1-PI is unstable (6). It is readily
inactivated by either an oxidizing agent such as the one present in
the cigarette smoke or an oxidase such as myeloperoxidase. This
particular oxidative enzyme is normally active in the phagacytic cells
during inflammatory states. In addition, the presence of «l-PI in

human is genetically dependent. Some persons are found to have the

inhibitor levels as low ass,2 due to their genetically

heritage. Thus, persons Wi ration of «1-PI, resulting

in high c:nncantrati. =3 - \i:

disease. In this pas / :\t \ is active as an elastase
inhibitor to supplgdi€n L\\\‘ :\ candidate to cure or

"
prevent such diseas \\
: V4 ‘%

Many anti-

hronic uhst;ruct ive lung

g phenylbutazone,
indomethacin, myoc airly potent inhibitors
of HLE. Unfortunately, by must be weighed against
the known deleterious sie se drugs. The most serious

one in term of civiitage— W ----- ssion of proteoglycan

synthesis. '!I

There are m‘ﬂlasses of océppounds rapnrtad in the literatures,

e Miﬂilﬂﬂﬂli.mﬁ WE e 10,
Qﬁ']ﬁ\"lﬂ‘iﬂdlliﬂﬂﬂﬁﬂﬁﬂ



Table 1.1 Some HLE inhibitors.

Class of compound Ref.
chloro methyl ketones 7.8
sulfonyl fluorides a8
imidazole-N-carboxamides | 9
aza-peptides \ a
cyclohexylami 10
cis-unsatura et 11
adamantane . 12
gold thiom 13
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functional group.

8 or more reactive

mpossible, to target

onto receptor sites, as the! to react with the many

components of the body ailable bef 2 point of administration
and the target at t"

Oleic acid cis-unsaturated carboxy ‘f acid, has been shown
to be reason gm HL not of PPE (Porcine
pancreatic amﬁ:ﬂn E‘lan:fn.]n epsin G, which has

5-] m mg other serine
prnteasﬂﬁl Lﬁﬁﬂn m xﬂ:er of a site

near the active site. These proteases show preferences for the hydrolysis

of peptide bonds next to certain amino acids or short peptide sequences
(7). It is not surprising therefore that some workers in this field
have sought to utilize these preferences, either by using the synthetic

substrates as competitive inhibitors (14)or by introducing functional



groups into these substrates so as to covalently inactivate the enzyme

(7,15) .

A certain degree of substrate specificity is apparent in all
those proteolytic enzymes. This property has, in the past, been utilized

mostly in the design of irreversible inhibitors. .In these cases the

amino acid, or short peptide tionalized so that when the peptide

by covalent bond formafi®meThe des. s type of inhibitors is

not the aim of this i f/// revaly math han completely inactivate
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The enzymes
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sequence homologies elated and chymotrypsin.

Sometime ago the .;::-1757 conceived of combining a
preferred amino & . its own is ubiquitous

physiological %:- hydrocarbon chain of
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appropriate length,” which is likewise a natu € physiological component,
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but in this [ is combination of
"recognitiofj] site" with a hydruphobic chain is a 1agica1 extension
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without Sfunctional groups, are themselves inhibitors of some of these
proteases. The novelty and advantage of this concept resides in that

erizyme cleavage of the inhibitors would merely result in end products

which are physiologically innocuous compounds.

It was considered that the potential of these compounds as

effective specific inhibitors of HLE could be improved by introducing



an extended peptide sequence of alanine and or valine amino acids.
At this stage it was thought that the peptide sequence would impart
some preference for HLE to bind the compound in the active site, as
it dpes for natural peptide sequence, and in doing so, the alkyl

chain would impart some mode of inhibition of the enzyme (16).

Otilization of this « together with the empirical
structural activity relation 84 fo8' she stereochemistry and molecular
parameters of the ar nd the é‘tﬂ of HLE are unknown,
reguires the synth . . 2 12\5\ ed amino acid compounds

where R - ; pdrogen, \bénzyloxy, tertiary butoxy
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No. ,.fl Short formula ()
| : . |
: Benzylumyulrva-J amido-dodecane b 2-V-NH-C, ,
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3. Tﬂtradeca”y -L-alanyl-L-valyl- 1 est C, 4~A-V-OMe
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5. | Tetmpdecanoyl-L-valyl-L-alanyl ethyl ester C,4-V-A-OEt
6. | Tetradecanoyl-L-valyl-L-valyl-L-alanyl ethyl estexr Cl q—v—V—A—GEt
i Dodecyl-L-valyl-L-valyl-methyl ester clz—v-v-nna
8. L-alanylamido dodecane NHZ-P.—HHHC12
9. tert-butoxy carbonyl-L-alanylamido dodecane t-BDC—h-NH-clz
10. | tetradecanoyl-L-valyl-L-valyl-L-valyl methyl ester | C, ,-V-V-V-OMe




Table 1.3 Compounds made at the Department of Chemistry, Faculty

of Science Chulalongkorn University

No. Name Short formula'®
11. |tert-butoxy carbonyl-L-alanylamido octane trBDC-n-HHHCB
12. |tert-butoxy carbonyl-L-alanylamidc decane t-BOC-A-NH-C,
13. |tert-butoxy carbonyl-L-alg fifig tetradecane t-BOC-A-NH-C_ ,
14. |tert-butoxy carbonyl=i-valylamide £-BOC-V-NH-C
15. |tert-butoxy carbodPT=E=yly1-¥ vwﬂmma £-BOC-V-V-NH-C, ,
16. |succinyl-L-alanylaad® / ez AN ' Suc-A-NH-C, ,

17. |Succinyl-L-valyl; suc—VhHH-Clz

as follows :
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It must be emphasised that the synthesis making all possible
combinations of substituents would require an effort beyond our

capabilities, therefore only a few compounds were selected for study.

It is also important to note that this investigation consists
of two parts, the chemical synthesis and the enzyme kinetic studies.

It is carried out in cooperat th a group of workers at La Trobe

University, Bustralia. : \Trepfoetup has provided some compounds
as listed in Table 1 D™t . cin; wds against HLE and PPE,

while other compoudl :
University but al

tested here against
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with respect to specifec enzymes.
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