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Synthesis of 2-Oxo Amide Triacylglycerol Analogues and Study of Their

Inhibition Effect on Pancreatic and Gastric Lipases

George Kokotos,*!?! Robert Verger,”! and Antonia Chiou!?!

Abstract: A general method for the
synthesis of chiral 2-oxo amide triacyl-
glycerol analogues, from (R)- or (S5)-3-
aminopropane-1,2-diol, was developed.
These novel inhibitors of digestive li-
pases are analogues of the triacylglycer-
ol molecule, a natural substrate of lipas-
es, and they were designed to contain the
2-oxo amide functionality in place of the
scissile ester bond at the sn-1 or sn-3
position and nonhydrolysable ether

two remaining positions. The 2-oxo
amide derivatives synthesised were test-
ed for their ability to form stable mono-
molecular films at the air/water interface
by recording their surface pressure/mo-
lecular area compression isotherms. The
inhibition of porcine pancreatic and
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human gastric lipases by the 2-oxo
amides was studied by means of the
monolayer technique with mixed films
of 1,2-dicaprin and with variable pro-
portions of each inhibitor. The as, values
of these triacylglycerol analogues for
PPL and HGL varied between 4.4 to
7.0% and 5.6 to 15.9 %, respectively. The
chirality at the sn-2 position of 2-oxo
amide triacylglycerol analogues affected
the a5, value for HGL, but not for PPL.

bonds instead of ester bonds at the other

Introduction

Lipases—triacylglycerol hydrolases—are enzymes that have
attracted much attention because two of them (pancreatic and
gastric) are essential enzymes for fat digestion, and they are
also flexible biocatalysts for the acylation or deacylation of a
wide range of unnatural substrates.'! Human pancreatic lipase
(HPL) contains an active site with a catalytic triad formed by
serine 152, aspartate 176 and histidine 263.! This catalytic
triad is homologous to that described in serine proteases such
as chymotrypsin.’l The hydrolytic mechanism catalysed by
pancreatic lipase is driven by the nucleophilic attack of serine
152, and the resulting tetrahedral intermediate is stabilised by
an oxy anion hole. The acyl enzyme transiently formed is
further attacked by a water molecule, and the enzyme is
regenerated and the acyl moiety liberated. The crystal
structure of human gastric lipase has recently been reported.[

Specific and covalent inhibition of lipolytic enzymes is a
difficult task, because of nonmutually exclusive processes
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such as interfacial denaturation, changes in interfacial qual-
ityP! and surface dilution phenomena.l! A few families of Ser
reagents which inactivate lipases and include phosphorus-
containing inhibitors and -lactone containing inhibitors have
been reported and reviewed.”! Among them phosphonate-
derived inhibitors have been found to irreversibly inactivate
HPL and HGLP'Y as well as microbial lipases.''l These
compounds mimic the transition state that occurs during
carboxyester hydrolysis in both their charge distribution and
configuration. On the other hand, the f-lactone containing
inhibitor tetrahydrolipstatin is already in clinical use for the
treatment of obesity.[']

In the case of proteases, progress in drug design has led to
the development of small synthetic inhibitors as therapeutic
agents. Many inhibitors of serine proteases consist of a
substrate-like structure with an activated carbonyl group at
the site of the scissile amide bond, capable of forming a
covalent intermediate. A number of reactive carbonyl groups,
such as fluorinated ketones,!'® a-keto esters,'¥ a-keto
amides, '] 1,2-diketones,['! a-keto heterocycles!'’l have been
successfully used in the design of protease inhibitors. The
mechanism of action of these electrophilic inhibitors most
likely involves a nucleophilic addition of the active-site
enzymatic serine hydroxy group to the carbonyl group of
the inhibitor, with formation of a metastable hemiacetal
adduct which mimics the tetrahedral species involved in the
enzymatic cleavage of peptide bonds. In the case of some
proteases X-ray['®l and *C NMR studies have demonstrated
the formation of such enzyme —inhibitor hemiacetal adducts.
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To develop potent and specific inhibitors of lipases, we
chose the 2-oxo amide functionality as the group to replace
the scissile ester group of the natural lipases substrates. Since
the interactions between an enzyme and a substrate, or an
inhibitor, are very important for determination of its affinity,
we decided to incorporate this 2-oxo amide group into a
substrate-like structure. Ideally, in a triacylglycerol analogue
only one 2-oxo amide functionality should be introduced, and
in the other two positions ester bonds should be maintained.
Such a combination of substrate and inhibitor functions in the
same molecule complicates the interpretation of the inhib-
ition kinetics. Therefore, the use of nonhydrolysable ether
bonds seems to be unavoidable. Taking into account the
structure of triacylglycerols, which are the natural substrates
of lipases, we first replaced the ester bond at the sn-1 or sn-3
position of the substrate with the 2-oxo amide group. The two
remaining ester bonds were replaced by ether bonds in order
to avoid hydrolysis at these positions (Scheme 1). Further-
more, the synthesis of 2-oxo amide at the sn-1 or sn-3 position
of triacylglycerol analogues was designed in order to study the
stereoselectivity of the inhibition. To ensure the lipophilicity
of these analogues, compounds with long alkoxy chains were
selected. Retrosynthetic analysis for these 2-oxo amide
triacylglycerol analogues (Scheme 1) leads to the correspond-
ing 2-hydroxy amides. These latter compounds can be
prepared by the coupling of a 2-hydroxy fatty acid with the
appropriate alkyl chain with an enantiomerically pure amino
component of either configuration, which in turn may be
prepared from 3-aminopropane-1,2-diol.

Results and Discussion

Synthesis: Compounds (R)- and (S§)-3-aminopropane-1,2-diol
(1), which are commercially available in optically pure form,
were used as starting materials for the preparation of the
target compounds (Scheme 2, here only the R enantiomers
are shown). The amino group was protected with tert-
butoxycarbonyl (Boc) using di-fert-butyl dicarbonate (Boc,0)
and triethylamine (Et;N).2% Treatment of the N-protected
derivatives 2 with the appropriate alkyl bromide in a biphasic
system of benzene/aqueous sodium hydroxide in the presence
of a catalytic amount of Bu,NHSO, afforded the ether
derivatives 3a—c in good yield (Scheme 2). Removal of the

Abstract in Greek:

Zmv mapovon epyacia avartdyBnke pia yevikn pébodog cOVESTG ONTIKG EvepY®OV
2-080 gudiov avordywv 111§ TPLEKVAOYAVKEPOANG XPNCLUOTOLOVING WG TPOTN LAY
mv (R)- N (S)-3-apvo-1,2-nportavodiorn. Ot evoeelg avtéc, oL Omoieg anoteAobv pic
VEQ KATNYOPIO QVACTOAEWV TV MIUGOV TG TEYNG, EIVOL QVAAOYEG TOV HOPIOL NG
TPUUKVAOYAUKEPOATG, PLAIKOD VIOGTPOUATOS TOV AMRACHV, KL OXESLAGTNKAV 161
wote va nepthapBavouv v 2-0ofo aqudiky Aertovpyiky opdda om HEon Tov
VIPOAVOUEVOL EGTEPIKOD SECROD NG shr-1 1 sn-3 Béong kar pn vVEPoAVOUEVOLG
aBepikos deopols avii twv eotepkv oTic SVo Bfceig mov amopévouv. Ta
napayoya 2-o&o ombiov mov mapacksvdomikav peleTiBnkav ©¢ mpog TV
KavOTN T TOVG va SYNUATIoVV OTUfepd HOVOPOPLEKE DUEVIA 0TI PECEMPAVELX
QEPU/VEPOD PE KATAYPUPT TWV IG0OEPUOV KUPTLAGDY Empavelaxiis Tieone/popraxic
em@avews. H avaotodn nov npokahobv 01 EVHGELS QUTEG OTY) XOIPIW TUYKPERTIKY
Kat TV avBpdmvi) yaoTpikt} Amaon peAeTiinke pe v 1evViKh ™G povootofadag
Kt pE XPIion JUKTOV LOVOROPLIK®V vpeviov 1,2-8ikampivig mov mepleiyav tov kibe
avaotortn ot Suagopes avaroyies. O Tpég asy ywe mv PPL kon HGL BpéOnkav
petalv 4.4 €mg 7.0 % xou 5.6 éwg 15.9 % avtiotoe. H otepeoynpeia tov avBpaxa
omv sn-2 Béon TV 2-0E0 audinv avakoyov TS TPWKVAOYAUKEPOANG Bpédnke 6T
emnpealer v npn ase Yo mv HGL, oy 6pog e v PPL.
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Scheme 1. Retrosynthetic approach for the design of 2-oxo amide
triacylglycerol analogues.

Boc group using HCI/THF led to the corresponding free
amino compounds 4a-c¢, and coupling with the suitable
2-hydroxy fatty acid using 1-(3-dimethylaminopropyl)-3-ethyl
carbodiimide (WSCI)?!l as a condensing agent in the presence
of 1-hydroxybenzotriazole (HOBt) afforded the 2-hydroxy
amides S—f. The racemic 2-hydroxy fatty acids were prepared
by deamination of the corresponding 2-amino fatty acids?
with NaNO, under acidic conditions. The 2-hydroxy amides
were oxidised to the corresponding 2-oxo amides 6a—f using
either pyridinium dichromate (PDC) or NaOCl in the
presence of 4-acetamido-2,2,6,6-tetramethylpiperidin-1-yloxy
free radical (AcNH/TEMPO).! The use of PDC in acetic
acid proved to be effective for the oxidation in most cases, and
afforded the desired products in satisfactory yield. However, a
decrease in the chemical yield was observed as the length of
the aliphatic chains introduced in the molecules was in-
creased. In the case of 2-hydroxy amides with alkoxy chain
lengths of sixteen carbons, the oxidation to the corresponding
2-oxo amides proceeded only in moderate yield. In our hands,
the use of NaOCl in the presence of catalytic amounts of
AcNH/TEMPO in a biphasic system of toluene, ethyl acetate
and aqueous NaBr, not only proved to be very effective for
the cases where PDC failed to afford the products in high
yield, but also afforded the oxidised products in almost
quantitative yield in all the other cases tested. For the
substrates with longer chains, the use of small quantities of
CH,(l, in the solvent system to improve solubility, proved to
be advantageous.
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Scheme 2. General procedure for the synthesis of 2-oxo amide triacylgly-
cerol analogues (only the R enantiomers are shown).

All intermediates and final products gave satisfactory
analytical and spectroscopic data (see Experimental Section).
In the ®C NMR spectra of the 2-oxo amide derivatives two
signals corresponding to carbon atoms of COCONH were
clearly assigned. The carbon atom of the 2-oxo group was
shifted to d =199 owing to the presence of the adjacent amide
function. The signal of the amide group carbon atom
appeared at 0 =160, while in the case of 2-hydroxy amides,
the amide carbon appeared at 6 = 174. Furthermore, *C NMR
spectra of 2-hydroxy amides showed a signal at 6 =72, which
was assigned to the carbon atom of CHOH. In the series of
3-aminopropane-1,2-diol derivatives, three signals corre-
sponding to the carbon atoms of the 3-aminopropane-1,2-diol
backbone, appeared at 6 =42-40, 6 =77 and 6 =72-70 and
were assigned to CH,NH, CHO and CH,O carbon atoms,
respectively.

The enantiomeric purities of (R)-4b and (S)-4b were
checked by NMR analysis of their amides with (R)-(+)-a-
methoxy-a-trifluoromethylphenylacetic acid (Mosher
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acid).?¥ In the 'F NMR spectra of Mosher amides of (R)-
4b and (S)-4b, signals at 0=8.82 and 0=8.78 (using
CF;COOH as an external reference) were observed, respec-
tively. Thus, the absence of any diastereomeric fluorine signal
indicated enantiomeric excess > 95 %.

Force/area curves of 2-oxo amide triacylglycerol analogues:
The use of the monolayer technique, which is based upon
surface pressure decrease owing to lipid-film hydrolysis, is
advantageous for the study of lipase inhibitors since with
conventional emulsified systems it is not possible to control
the interfacial quality. This former technique is applicable to
those cases where the lipid forms a stable monomolecular film
at the air/water interface and where the reaction products are
freely soluble and diffuse away rapidly into the aqueous
phase.P!

In order to determine the film stability and the interfacial
properties at the air/water interface of the various compounds
synthesised, we recorded their force/area curves. A force/area
curve was obtained after a small volume of lipid solution was
spread at the air/water interface in a volatile solvent (chloro-
form). The surface of the trough was progressively reduced by
moving a mobile barrier at a constant rate, and the surface
pressure was continuously recorded during compression.
Unique information can be deduced from a force/area curve,
that is, the area per molecule, collapse pressure, compressi-
bility of the film and possibly phase transition, etc. Experi-
ments were performed in the reservoir compartment of a
zero-order trough as described under the materials and
methods.

For compounds 6a-f the molecular area dependency as a
function of the surface pressure of a film spread over a
buffered subphase at pH 8.0 is shown in Figure 1. As
expected, the surface pressure/area curves obtained for all
pairs of enantiomers were identical (within the range of
experimental error). One can notice a decrease in the
molecular area occupied by the 2-oxo amide compounds as
the alkoxy chains increase (see Figure 1). This decrease is very
clearly illustrated in the case of compounds 6d, f with a chain
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Figure 1. Force/area curves of the 2-oxo amide triacylglycerol analogues.
The aqueous subphase was composed of Tris/HCI (10mm, pH 8.0), NaCl
(100mm), CaCl, (21 mm), and EDTA (1 mm). The continuous compression
experiments were performed in the rectangular reservoir of the zero-order
trough. ¢!
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of thirteen carbon atoms in the 2-oxo amide moiety.
Furthermore, the collapse pressures of compounds 6a, b, ¢
are observed at surface-pressure values of 20.9, 19.2,
19.8 mNm™!, respectively, which are in the same range as
the collapse pressure of a trioctanoyl glycerol film. In the case
of smaller alkoxy chains, liquid-expanded films were ob-
tained, and with increased chain lengths liquid-condensed (or
even solid) force/area curves were recorded. In the case of
compounds 6¢, e one can notice a clear transition from liquid-
expanded to liquid-condensed state around surface pressures
of 10 mNm~! and 18 mNm™, respectively.

Pancreatic and gastric lipase activity on mixed films contain-
ing 2-oxo amide triacylglycerol analogues: The inhibition of
pancreatic lipase was studied by means of the monomolecular
film technique® 2% with mixed films of 1,2-dicaprin contain-
ing variable proportions of each 2-oxo amide triacylglycerol
analogue. For most of the compounds the inhibition studies
were performed at a constant surface pressure of 15 mNm™.
This surface pressure was chosen for compounds 6b and 6a
which have a collapse pressure around 19-21 mNm™, as well
as for compounds 6d, f in order to compare the data under
identical experimental conditions. Inhibition studies with
compounds 6¢, e were carried out at 10 mN m~}, since above
this value the monomolecular films were unstable with time.
At both 10 and 15 mNm~!, PPL was active and linear kinetics
were recorded (data not shown).

Remaining lipase activity was plotted as a function of the
inhibitor molar fraction (a). Lipase hydrolysis of 1,2-dicaprin
decreased sharply as the molar fraction of inhibitors in-
creased, and Figure 2 presents typical plots of data. The
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Figure 2. Effect of increasing concentration of (5)-6b (e) and (R)-6b (o)
on the remaining activity of PPL on 1,2-dicaprin monolayer maintained at a
constant surface pressure (15mNm™). The aqueous subphase was
composed of Tris/HCl (10mm, pH 8.0), NaCl (100mm), CaCl, (21 mm),
and EDTA (1mwm). The kinetics of hydrolysis were recorded for 20 min.

dotted line corresponds to surface-dilution phenomena, which
reflects the decrease of lipase activity that would be observed
if a nonsubstrate, noninhibitor compound, that is, a so-called
surface dilutor, were present in the monomolecular film. A
50% decrease of lipase activity was observed when 5.0 &
0.9% and 6.2+0.8% (expressed in molar fraction) of the
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inhibitors (S)-6b and (R)-6b, were mixed with monolayers of
1,2-dicaprin, respectively. The inhibitor molar fractions as,
obtained for all the 2-oxo amide triacylglycerol analogues are
summarized in Table 1. The as, is defined as the molar fraction
of inhibitor which reduces by 50 per cent the initial rate of

Table 1. Inhibition values of 2-oxo amide triacylglycerol analogues on
porcine pancreatic lipase with the monolayer technique.

Compound Surface pressure [MNm™!] asy [%]

(S)-6a 15 52409
(S)-6b 15 5.0+0.9
(S)-6¢ 10 46+0.5
(S)-6d 15 5.6+0.7
(S)-6e 10 5.0+0.7
(S)-6f 15 45+04
(R)-6b 15 62+0.8
(R)-6¢ 10 7.0+0.8
(R)-6d 15 53405
(R)-6e 10 45+04
(R)-6f 15 4440.6

lipolysis. As shown from these data, no significant differences
in the as, values were observed when the chain length of
either the ether or the 2-oxo amide moieties was varied. In the
case of PPL, the chirality at the sn-2 carbon did not affect the
asy value. This behaviour may be attributed to the low
stereopreference of PPL,?"l in agreement with the data
obtained with HPL against triacylglycerols and triacylglycerol
analogues.[ 27 %]

Compounds 6b, d, f were also studied as inhibitors of HGL
and the as, values obtained are summarized in Table 2. The
inhibition studies were performed at a constant surface
pressure of 15mNm~L At this value of surface pressure

Table 2. Inhibition values of 2-oxo amide triacylglycerol analogues on
human gastric lipase with the monolayer technique.

Compound Surface pressure [MNm~!] asy [%]

(R)-6b 15 79+18
(S)-6b 15 159458
(R)-6d 15 56+0.8
(S)-6d 15 108432
(R)-6f 15 6.1+15
(S)-6 £ 15 141+5.1

HGL was active, and linear kinetics were recorded (data not
shown). Contrary to the results obtained with PPL, in the case
of HGL the three pairs of enantiomers of 2-oxo amide
triacylglycerol analogues tested, (R)- and (S)-6b, d, f, dis-
played a differential inhibitory effect (Table 2). The inhibition
depends on the chirality at the sn-2 carbon of the glycerol
backbone. The enantiomers with the (R)-configuration
proved to be better (two-fold) inhibitors than the correspond-
ing structures with the (S)-configuration. Furthermore, the
results obtained indicate a dependency of the as, value upon
the length of the alkoxy chain. A minimum of 5.6 + 0.8% was
observed for the as, value for compound (R)-6d, with a chain
length of fourteen carbon atoms.
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Up to now the best phosphonate inhibitor of HPL reported
in the literature is the O-hexadecyl-O-(p-nitrophenyl) n-
undecyl phosphonate, with an as, value of 0.3%.1'1 This
compound was tested with PPL under our experimental
conditions and exhibited an as, value of 0.6% at a surface
pressure of 15 mN m~L. The as, values reported for a series of
chiral organophosphorus acylglycerol analogues,® in which
one carbonyl was replaced by a phosphonate group, varied
from 13-20%. One can conclude that the 2-oxo amide
triacylglycerol analogues reported here exhibit a much
stronger inhibitory effect as compared with the acylglycerol
phosphonate inhibitors. Our results indicate that the 2-oxo
amide group is a valuable substituent for future design and
synthesis of powerful inhibitors of lipolytic enzymes.

Experimental Section

Materials and methods: Compounds (R)- and (S)-3-aminopropane-1,2-
diol, (R)-(+)-a-methoxy-a-trifluoromethylphenylacetic acid and AcNH/
TEMPO were purchased from Aldrich. 1,2-Dicaprin was purchased from
Sigma. Analytical TLC plates (silica gel60 F,5,) and silica gel60 (70—
230 mesh) were purchased from Merck. PPL®! and HGLP were purified
at the laboratory using previously described procedures. Et;N was distilled
from ninydrin. All other solvents and chemicals were of reagent grade and
used without further purification. Melting points were determined on a
Buchi 530 apparatus and are uncorrected. Specific rotations were measured
on a Perkin — Elmer 141 Polarimeter using a 10 cm cell. 'H NMR, BC NMR,
DEPT and COSY spectra were obtained in CDCl; using a Varian Mercury
(200 MHz) spectrometer. NMR spectra were recorded for both the
enantiomers of each compound prepared and were identical. To avoid
repetition these data are presented in the experimental section only for one
enantiomer of each pair. Mass spectra were obtained on a VG Analytical
ZAB-SE instrument. Elemental analyses were performed on a Perkin—
Elmer 2400 instrument.

Synthesis

3-tert-Butoxycarbonylaminopropane-1,2-diol  (2): EtN (343 mL,
0.245 mol) and subsequently di-tert-butyl dicarbonate (11.46 g, 52.5 mmol)
were added in portions to a stirred solution of 3-aminopropane-1,2-diol
(3.19 g, 35 mmol) in MeOH (350 mL). The reaction mixture was stirred for
5—10 min at 40—-50°C and for 30 min at room temperature. The solvent
was evaporated under reduced pressure and the crude product was purified
by column chromatography on silica gel with CHCl;/MeOH (9:1).
(R)-3-tert-Butoxycarbonylaminopropane-1,2-diol ((R)-2): Yield: 6.69 g
(100%); m.p. 53-55°C; [a]p=—6.6 (¢=0.5 in CHCL;); 'H NMR: 6=5.3
(br, 1H; OCONH), 3.9 (br,2H;2 x OH), 3.8 (m, 1H; CHOH), 3.5 (m, 2H;
CH,0H), 3.2 (m, 2H; CH,NH), 1.4 (s, 9H; (CH;);C); *C NMR: 6 =157.3
(OCONH), 80.0 ((CH,);C), 71.3 (CHOH), 63.6 (CH,0OH), 42.7 (CH,NH),
28.3 ((CH;);C); CgH;NO, (191.2) (%): caled: C 50.25, H 8.96, N 7.32;
found: C 49.93, H 9.24, N 7.11.

(S)-3-tert-Butoxycarbonylaminoprop 1,2-diol (($)-2): Yield 6.68¢g
(99%); m.p. 51-52°C; [a]p=+6.7 (c=0.5 in CHCl,); CgH;NO, (191.2)
(%): caled: C 50.25, H 8.96, N 7.32; found: C 50.02, H 9.15, N 7.01.
General procedure for the synthesis of N-zert-butoxycarbonyl-2,3-bis(alk-
oxy)propanamines (3a-c): Aqueous NaOH (50 %, 3 mL) and Bu,NHSO,
(1.02 g, 3 mmol) were added at room temperature to a stirred solution of
compound 2 (1.15 g, 6 mmol) and the appropriate alkyl bromide (36 mmol)
in benzene (3 mL). After vigorous stirring for 6 h at 50— 60 °C, the reaction
mixture was allowed to obtain ambient temperature, and EtOAc and water
were added. The organic phase was washed with brine and dried (Na,SO,).
The residue was purified by column chromatography using petroleum ether
40-60°C/EtOAc 9:1 as eluent.
(R)-N-tert-Butoxycarbonyl-2,3-bis(decyloxy)propanamine ((R)-3a): Yield
1.59 g (56 %); oil; [a]p=+113 (¢=0.5 in CHCL;); 'H NMR: § =4.9 (br,
1H; OCONH), 3.7-3.1 (m, 9H; CH,0CH,, CHOCH,, CH,NH), 1.6 (m,
4H; 2 x OCH,CH,), 1.5 (s, 9H; (CH5;);C), 1.3 (m, 28 H; 14 x CH,), 0.9 (m,
6H; 2 x CH;); BC NMR: 6=156.0 (OCONH), 79.5 ((CH;);C), 77.0
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(CHO), 71.7, 71.3 and 70.2 (CH,0CH,, CHOCH,), 41.9 (CH,NH), 31.9-
22.7 (lipidic chain), 28.4 ((CH;);C), 14.1 (CH;); C,xHs;NO, (471.8) (%):
caled: C 71.29, H 12.18, N 2.97; found: C 71.06, H 12.42, N 2.81.
(S)-N-tert-Butoxycarbonyl-2,3-bis(decyloxy)propanamine (($)-3a): Yield
1.70 g (60 %); oil; [a]p = —11.3 (¢ =0.5 in CHCly); C,sH5;NO, (471.8) (% ):
caled: C 71.29, H 12.18, N 2.97; found: C 70.94, H 12.51, N 2.73.
(R)-N-tert-Butoxycarbonyl-2,3-bis(tetradecyloxy)propanamine ((R)-3b):
Yield 1.80 g (51 %); oil; [a]p = +8.9 (¢=0.5 in CHCL); 'H NMR: 6 =4.9
(br, 1H; OCONH), 3.7-3.1 (m, 9H; CH,OCH,, CHOCH,, CH,NH), 1.6
(m, 4H; 2 x OCH,CH,), 1.5 (s, 9H; (CH;);C), 1.3 (m, 44H; 22 x CH,), 0.9
(m, 6H; 2 x CH;); “C NMR: 6 =156.0 (OCONH), 79.5 ((CH;);C), 77.0
(CHO), 71.6, 71.7 and 70.2 (CH,OCH,, CHOCH,), 41.9 (CH,NH), 31.9-
22.7 (lipidic chain), 28.4 ((CH;);C), 14.1 (CHj;); C3H53NO, (584.0) (%):
caled: C 74.04, H 12.60, N 2.40; found: C 73.76, H 12.93, N 2.19.
(S)-N-tert-Butoxycarbonyl-2,3-bis(tetradecyloxy)propanamine  (($)-3b):
Yield 191g (54%); oil; [a]p=—8.9 (¢=0.5 in CHCl); C;H,;NO,
(584.0) (%): caled: C 74.04, H 12.60, N 2.40; found: C 74.30, H 12.88, N
2.54.

(R)-N-tert-Butoxycarbonyl-2,3-bis(hexadecyloxy)propanamine ((R)-3c¢):
Yield 1.42¢g (37%); m.p. 42-43°C; [a]p=+6.7 (c=0.5 in CHCL);
'H NMR: =49 (br, 1H; OCONH), 3.7-3.1 (m, 9H; CH,OCH,,
CHOCH,, CH,NH), 1.6 (m, 4H; 2 x OCH,CH,), 1.5 (s, 9H; (CH;);C),
1.3 (m, 52H; 26 x CH,), 0.9 (m, 6 H; 2 x CH;); C,HgNO, (640.1) (%):
caled: C 75.06, H 12.76, N 2.19; found: C 74.80, H 13.07, N 1.95.
(S)-N-tert-Butoxycarbonyl-2,3-bis(hexadecyloxy)propanamine  (($)-3¢):
Yield 1.30g (34%); m.p. 42-43°C; [a]p=—6.5 (¢=0.5 in CHCL);
C4Hg NO, (640.1) (%): caled: C 75.06, H 12.76, N 2.19; found: C 74.72,
H 13.02, N 1.89.

General procedure for the synthesis of 2,3-bis(alkoxy)propanamine hydro-
chlorides (4a-c): Compound 3 (2.4 mmol) was treated with HCI (4N) in
THF (30 mL) for 1 h at room temperature. The solvent and the excess acid
were evaporated under reduced pressure, and the residue was recovered
from reevaporation twice from THF and Et,0.
(R)-2,3-Bis(decyloxy)propanamine hydrochloride ((R)-4a): Yield 0.98 g
(100%); oil; [a]p=414.1 (¢=0.5 in CHCl;); '"H NMR: 6=3.7-3.3 (m,
9H; CH,0CH,, CHOCH,, CH,NH), 1.7-1.4 (m, 4H; 2 x OCH,CH,), 1.3
(m, 28H; 14 x CH,), 0.9 (m, 6H; 2 x CH;).
(5)-2,3-Bis(decyloxy)propanamine hydrochloride ((S)-4a): Yield 0.98 g
(100%); oil; [a]p=—14.2 (¢c=0.5 in CHCl;).
(R)-2,3-Bis(tetradecyloxy)propanamine hydrochloride ((R)-4b): Yield
1.24 g (99%); m.p. 57-58.5°C; [a]p =+11.2 (¢=0.5 in CHCL;); 'H NMR:
0=3.7-3.3 (m, 9H; CH,0OCH,, CHOCH,, CH,NH), 1.7-1.4 (m, 4H; 2 x
OCH,CH,), 1.3 (m, 44H; 22 x CH,), 0.9 (m, 6 H; 2 x CH,).
(5)-2,3-Bis(tetradecyloxy)propanamine hydrochloride ((S)-4b): Yield
1.25 g (100%); m.p. 58 -60°C; [a], = —11.4 (¢=0.5 in CHCL,).
(R)-2,3-Bis(hexadecyloxy)propanamine hydrochloride ((R)-4c¢): Yield
1.38 g (100%); m.p. 67-70°C; [a]p=+11.0 (¢=0.5 in CHCL;); 'H NMR:
0=3.7-3.4 (m, 9H; CH,0OCH,, CHOCH,, CH,NH), 1.7-1.4 (m, 4H; 2 x
OCH,CH,), 1.3 (m, 52H; 26 x CH,), 0.9 (m, 6H; 2 x CH,).
(5)-2,3-Bis(hexadecyloxy)propanamine hydrochloride ((S)-4¢): Yield
1.38 g (100%); m.p. 68-71°C; [a]p, = —11.1 (¢=0.5 in CHCL).

General procedure for the synthesis of N-[2,3-bis(alkyloxy)propyl]-2-
hydroxyalkanamides (5a-f): Et;N (0.59 mL, 4.2 mmol) and subsequently
WSCI (0.42 g, 2.2 mmol) and HOBt (0.27 g, 2 mmol) were added at 0°C to
a stirred solution of the appropriate 2-hydroxy acid (2 mmol) and
compound 4 (2 mmol) in CH,Cl, (8 mL). The reaction mixture was stirred
for 1 h at 0°C and overnight at room temperature. The organic layer was
washed with brine, dried (Na,SO,) and evaporated under reduced pressure.
The residue was purified by column chromatography using petroleum ether
40-60°C/EtOAc 3:2 as eluent.
(S)-N-[2,3-Bis(decyloxy)propyl]-2-hydroxydodecanamide (($)-5a): Yield
0.93 g (82%); m.p. 45-46.5°C; 'HNMR: 6 =6.9 (br, 1 H; CONH), 4.1 (m,
1H; CHOH),3.7-3.2 (m,9H; CH,0CH,, CHOCH,, CH,NH), 1.9-1.5 (m,
6H; CH,CHOH, 2 x OCH,CH,), 1.3 (m, 44H; 22 x CH,), 0.9 (m, 9H; 3 x
CH;); "C NMR: 6 =174.1 (CONH), 76.6 (CHO), 72.0 (CHOH), 71.8, 71.5
and 70.2 (CH,0OCH,, CHOCH,), 40.4 (CH,NH), 35.0 (CH,CHOH), 31.9-
22.6 (lipidic chain), 14.1 (CH;); C;sH;NO, (570.0) (%): caled: C 73.76, H
12.56, N 2.46; found: C 73.44, H 12.81, N 2.14.
(R)-N-[2,3-Bis(decyloxy)propyl]-2-hydroxyhexadecanamide ((R)-5Db):
Yield 1.01 g (81 %); m.p. 52.5-53.5°C; 'HNMR: 6 = 6.9 (br, 1H; CONH),
4.1 (m, 1H; CHOH), 3.7-3.2 (m, 9H; CH,0CH,, CHOCH,, CH,NH),
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1.9-1.5 (m, 6H; CH,CHOH, 2 x OCH,CH,), 1.3 (m, 52H; 26 x CH,), 0.9
(m, 9H; 3 x CH;); BC NMR: §=1742 (CONH), 76.6 (CHO), 72.0
(CHOH), 71.8, 71.5 and 70.2 (CH,0OCH,, CHOCH,), 40.3 (CH,NH), 35.0
(CH,CHOH), 31.9-22.6 (lipidic chain), 14.1 (CH;); C3H;,NO, (626.1)
(%): caled: C 74.82, H 12.72, N 2.24; found: C 74.51, H 12.98, N 2.07.
(S)-N-[2,3-Bis(decyloxy)propyl]-2-hydroxyhexadecanamide ((S)-5b):
Yield 1.08 g (86%); m.p. 52-54°C; C3H7NO, (626.1) (%): caled: C
74.82, H 12.72, N 2.24; found: C 74.55, H 12.97, N 2.00.
(R)-N-[2,3-Bis(tetradecyloxy)propyl]-2-hydroxydodecanamide ((R)-5c):
Yield 1.08 g (79 %); m.p. 59.5-60°C; '"H NMR: 6 =6.9 (br, 1 H; CONH),
4.1 (br, 1H; CHOH), 3.7-3.2 (m, 9H; CH,OCH,, CHOCH,, CH,NH),
1.9-1.5 (m, 6H; CH,CHOH, 2 x OCH,CH,), 1.3 (m, 60H; 30 x CH,), 0.9
(m, 9H; 3 x CH;); *C NMR: 6=174.0 (CONH), 76.6 (CHO), 72.0
(CHOH), 71.8, 71.5 and 70.2 (CH,0OCH,, CHOCH,), 40.5 (CH,NH), 35.0
(CH,CHOH), 31.9-22.6 (lipidic chain), 14.1 (CH;); C,3HgNO, (682.2)
(%): caled C 75.71, H 12.85, N 2.05; found C 75.43, H 13.08, N 1.83.
(S)-N-[2,3-Bis(tetradecyloxy)propyl]-2-hydroxydodecanamide  ((S)-5c¢):
Yield 1.00g (73%); m.p. 55-56°C; C;HgNO, (682.2) (%): caled: C
75.71, H 12.85, N 2.05; found: C 75.34, H 13.03, N 1.84.
(R)-N-[2,3-Bis(tetradecyloxy)propyl]-2-hydroxyhexadecanamide ((R)-
5d): Yield 1.05g (71%); m.p. 65-67°C; 'H NMR: 6=69 (br, 1H;
CONH), 4.1 (m, 1H; CHOH), 3.7-3.2 (m, 9H; CH,OCH,, CHOCH,,
CH,NH), 1.9-1.5 (m, 6H; CH,CHOH, 2 x OCH,CH,), 1.3 (m, 68H; 34 x
CH,), 0.9 (m, 9H; 3 x CH;); “C NMR: 6 =174.0 (CONH), 76.6 (CHO),
71.9 (CHOH), 71.8, 71.4 and 70.2 (CH,OCH,, CHOCH,), 40.4 (CH,NH),
35.0 (CH,CHOH), 31.9-22.7 (lipidic chain), 14.1 (CH;); C,;HyNO,
(738.3) (%): caled: C 76.46, H 12.97, N 1.90; found: C 74.12, H 13.26, N 2.06.
(S)-N-[2,3-Bis(tetradecyloxy)propyl]-2-hydroxyhexadecanamide ((S)-5d):
Yield 1.12 g (76%); m.p. 69-70.5°C; C;;HosNO, (738.3)(%): caled: C
76.46, H 12.97, N 1.90; found: C 76.57, H 13.31, N 1.67.
(R)-N-[2,3-Bis(hexadecyloxy)propyl]-2-hydroxydodecanamide ((R)-5e):
Yield 0.99 g (67 % ); m.p. 64.5-65°C; 'H NMR: 6 =6.9 (br, 1 H; CONH),
4.1 (m, 1H; CHOH), 3.7-3.2 (m, 9H; CH,OCH,, CHOCH,, CH,NH),
1.9-1.5 (m, 6H; CH,CHOH, 2 x OCH,CH,), 1.3 (m, 68H; 34 x CH,), 0.9
(m, 9H; 3 x CH;); *C NMR: 6=173.9 (CONH), 76.6 (CHO), 72.0
(CHOH), 71.8, 71.5 and 70.2 (CH,OCH,, CHOCH,), 40.3 (CH,NH), 35.0
(CH,CHOH), 31.9-22.6 (lipidic chain), 14.1 (CH;); C,;sHosNO, (738.3)
(%): caled: C 76.46, H 12.97, N 1.90; found: C 76.21, H 12.66, N 1.72.
(S)-N-[2,3-Bis(hexadecyloxy)propyl]-2-hydroxydodecanamide  ((S)-5e):
Yield 1.04 g (68%); m.p. 63-65°C; Cy;HypsNO, (738.3) (%): caled: C
76.46, H 12.97, N 1.90; found: C 76.19, H 13.28, N 1.74.
(R)-N-[2,3-Bis(hexadecyloxy)propyl]-2-hydroxyhexadecanamide ((R)-
5f): Yield 146 g (91%); m.p. 67-70°C; 'H NMR: 6=6.9 (br, 1H;
CONH), 4.1 (m, 1H; CHOH), 3.7-3.2 (m, 9H; CH,0CH,, CHOCH,,
CH,NH), 1.9-1.5 (m, 6H; CH,CHOH, 2 x OCH,CH,), 1.3 (m, 76 H; 38 x
CH,), 0.9 (m, 9H; 3 x CH;); 3C NMR: 6 =173.8 (CONH), 76.6 (CHO),
72.0 (CHOH), 71.6, 71.9 and 70.2 (CH,OCH,, CHOCH,), 40.5 (CH,NH),
35.0 (CH,CHOH), 31.9-22.7 (lipidic chain), 14.1 (CH;); C5H;3NO,
(794.4) (%): caled: C 77.11, H 13.07, N 1.76; found: C 76.82, H 13.35, N 1.66.
(S)-N-[2,3-Bis(hexadecyloxy)propyl]-2-hydroxyhexadecanamide ((S)-5f):
Yield 1.41 g (89 % ); m.p. 69—71°C; C5;H,;;sNO, (794.4) (%): caled: C 77.11,
H 13.07, N 1.76; found: C 77.23, H 13.26, N 1.83.

General procedures for the synthesis of N-[2,3-bis(alkyloxy)propyl]-2-
oxoalkanamides (6a—-f)

Procedure A: oxidation of compounds 5 using pyridinium dichromate:
Pyridinium dichromate (PDC) (1.35 g, 3.6 mmol) was added to a solution of
compound 5 (1.2 mmol) in glacial acetic acid (6 mL). After stirring for 2 h
at room temperature the mixture was neutralised with aqueous NaHCO;
(5% ) and extracted with EtOAc (20 mL x 3). The combined organic layers
were washed with brine and dried (Na,SO,). The solvent was evaporated
under reduced pressure and the crude product was purified by column
chromatography using petroleum ether 40— 60 °C/EtOAc 9:1 as eluent.

Procedure B: oxidation of compounds 5 using NaOCVAcNH/TEMPO: A
solution of NaBr (136 mg, 1.32 mmol) in water (0.6 mL) and subsequently
AcNH-TEMPO (2.6 mg, 0.012 mmol) were added at 0°C to a stirred
solution of compound 5 (1.2 mmol) in a mixture of EtOAc/toluene 1:1
(72 mL). To the resulting biphasic system was added under vigorous
stirring a solution of NaOCI (98 mg, 1.32 mmol) and NaHCO; (302 mg,
3.6 mmol) in H,O (3.8 mL) dropwise at 0°C over a period of 1h. After
stirring for 15 min at room temperature, EtOAc (15 mL) and water (5 mL)
were added. The organic layer was washed with 10% aqueous NaHSO,
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(10 mL) which contained KI (60 mg), 10% aqueous Na,S,0; (10 mL),
brine and dried (Na,SO,). The solvent was evaporated under reduced
pressure and the crude product was purified by column chromatography.
(S)-N-[2,3-Bis(decyloxy)propyl]-2-oxododecanamide (($)-6a): Procedure
A: yield 0.51 g (75%); oil; overall yield 37 %; [a]p=—13.8 (¢=0.5 in
CHCL); '"H NMR: 0 =74 (br, 1H; CONH), 3.7-3.3 (m, 9H; CH,OCH,,
CHOCH,, CH,NH), 29 (t, /J=7Hz, 2H; CH,CO), 1.6 (m, 6H;
CH,CH,CO, 2 x OCH,CH,), 1.3 (m, 42H; 21 x CH,), 0.9 (m, 9H; 3 x
CH;); C NMR: 0=199.0 (COCONH), 160.3 (CONH), 76.3 (CHO),
71.9, 71.3 and 70.3 (CH,0OCH,, CHOCH,), 40.1 (CH,NH), 36.8 (CH,CO),
31.9-22.7 (lipidic chain), 14.1 (CH;); MS: m/z (%): 568 (100) [M"];
C35sHeNO, (567.9) (% ): caled: C 74.02, H 12.25, N 2.47; found: C 74.25, H
12.49, N 2.65.

(R)-N-[2,3-Bis(decyloxy)propyl]-2-oxohexadecanamide ((R)-6b): Proce-
dure A: yield 0.57 g (76 %); overall yield 34%; [a],=+11.7 (¢=0.5 in
CHCL); m.p. 35-37°C; '"H NMR: 6 =74 (br, 1H; CONH), 3.7-3.3 (m,
9H; CH,OCH,, CHOCH,, CH,NH), 2.9 (t,J =7 Hz, 2H; CH,CO), 1.6 (m,
6H; CH,CH,CO, 2 x OCH,CH,), 1.3 (m, 50H; 25 x CH,), 0.9 (m, 9H; 3 x
CH,); BCNMR: 6 =199.0 (COCONH), 160.3 (CONH), 76.3 (CHO), 71.9,
71.3 and 70.3 (CH,0OCH,, CHOCH,), 40.7 (CH,NH), 36.8 (CH,CO), 31.9—
22.7 (lipidic chain), 14.1 (CH;); MS: m/z (%): 624 (100) [M*]; C3,H;;NO,
(624.0) (% ): caled: C75.06, H 12.44, N 2.24; found: C 74.81, H 12.76, N 2.11.
(S)-N-[2,3-Bis(decyloxy)propyl]-2-oxohexadecanamide ((S)-6b): Proce-
dure A: yield 0.54 g (72%), Procedure B: yield 0.70 g (94 %); overall
yield 48 %; m.p. 35-37°C; [a]p=—119 (¢=0.5 in CHCl;); C;H5;NO,
(624.0) (%): caled: C 75.06, H 12.44, N 2.24; found: C 74.75, H 12.63, N
2.02.

(R)-N-[2,3-Bis(tetradecyloxy)propyl]-2-oxododecanamide ((R)-6c¢): Pro-
cedure A: yield 0.68 g (83 %); overall yield 33 %; m.p. 46-47°C; [a]p =
+9.8 (¢=0.5 in CHCL;); 'H NMR: 6 =74 (br, 1H; CONH), 3.7-3.3 (m,
9H; CH,0CH,, CHOCH,, CH,NH), 2.9 (t,/=7 Hz, 2H; CH,CO), 1.6 (m,
6H; CH,CH,CO, 2 x OCH,CH,), 1.3 (m, 58 H; 29 x CH,), 0.9 (m, 9H; 3 x
CH;); BCNMR: 6 =199.0 (COCONH), 160.3 (CONH), 76.3 (CHO), 71.9,
71.3 and 70.3 (CH,OCH,, CHOCH,), 40.7 (CH,NH), 36.8 (CH,CO), 31.9—
22.7 (lipidic chain), 14.1 (CH;); MS: m/z (%): 680 (100) [M*]; C,;sHgsNO,
(680.1) (% ): caled: C75.93, H 12.60, N 2.06; found: C 75.70, H 12.84, N 1.93.
(S)-N-[2,3-Bis(tetradecyloxy)propyl]-2-oxododecanamide ((S)-6c¢): Proce-
dure A:yield 0.64 g (79 %); overall yield 31 %; m.p. 45-46°C; [a]p, = — 9.6
(¢=0.5in CHCl;); C,;3HgsNO, (680.1) (% ): caled: C 75.93, H 12.60, N 2.06;
found: C 75.65, H 12.91, N 2.14.
(R)-N-[2,3-Bis(tetradecyloxy)propyl]-2-oxohexadecanamide ((R)-6d):
Procedure A: yield 0.58 g (66%), Procedure B: Yield 0.80g (91%);
overall yield 24%; m.p. 51-52.5°C; [a]p=+8.9 (¢=0.5 in CHCL);
'"HNMR: 6 =74 (br, 1H; CONH), 3.7-3.3 (m, 9H; CH,0CH,, CHOCH,,
CH,NH), 2.9 (t, J=7Hz, 2H; CH,CO), 1.6 (m, 6H; CH,CH,CO, 2 x
OCH,CH,), 1.3 (m, 66H; 33 x CH,), 0.9 (m, 9H; 3 x CH;); *C NMR:
0=199.0 (COCONH), 160.3 (CONH), 76.3 (CHO), 71.9, 71.3, 70.3
(CH,0CH,, CHOCH,), 40.7 (CH,NH), 36.8 (CH,CO), 31.9-22.7 (lipidic
chain), 14.1 (CH;); MS: m/z (%): 736 (100) [M*]; C,;;Hy;NO, (736.3) (% ):
caled: C 76.67, H 12.73, N 1.90; found: C 76.34, H 12.95, N 2.02.
(S)-N-[2,3-Bis(tetradecyloxy)propyl]-2-oxohexadecanamide ((S)-6d): Pro-
cedure A: yield 0.61 g (69 %); overall yield 31 %; m.p. 48-50°C; [a]p =
—8.7 (¢=0.5in CHCL,); C;;Hy;NO, (736.3) (% ): caled: C 76.67, H 12.73, N
1.90; found: C 76.36, H 13.00, N 1.67.
(R)-N-[2,3-Bis(hexadecyloxy)propyl]-2-oxododecanamide ((R)-6e¢): Pro-
cedure B: yield 0.87 g (99 %); overall yield 24 %; m.p. 53.5-54.5°C; [a]p =
+9.2 (¢=0.5 in CHCL;); '"H NMR: 6 =74 (br, 1H; CONH), 3.7-3.3 (m,
9H; CH,0CH,, CHOCH,, CH,NH), 2.9 (t,/=7 Hz; 2H; CH,CO), 1.6 (m,
6H; CH,CH,CO, 2 x OCH,CH,), 1.3 (m, 66 H; 33 x CH,), 0.9 (m, 9H; 3 x
CHj;); ®C NMR: 6 =199.0 (COCONH), 160.3 (CONH), 76.3 (CHO), 71.9,
71.3 and 70.3 (CH,0OCH,, CHOCH,), 40.7 (CH,NH), 36.8 (CH,CO), 31.9—
22.7 (lipidic chain), 14.1 (CH;); MS: m/z (%): 736 (100) [M*]; C;;Ho;NO,
(736.3) (%): caled: C76.67, H 12.73, N 1.90; found: C 76.82, H 12.99, N 1.72.
(S)-N-[2,3-Bis(hexadecyloxy)propyl]-2-oxododecanamide ((S)-6e): Proce-
dure B: yield 0.87 g (98%); overall yield 22 %; m.p. 54-55.5°C; [a]p=
—9.2 (¢=0.51in CHCl;); C;Hy;NO, (736.3) (% ): caled: C 76.67, H 12.73, N
1.90; found: C 76.32, H 13.06, N 1.67.
(R)-N-[2,3-Bis(hexadecyloxy)propyl]-2-oxohexadecanamide ((R)-61):
Procedure A: Yield 0.30g (32%), Procedure B: yield 0.80g (84%);
overall yield 28%; m.p. 59-60.5°C; [a]lp=4+79 (¢c=0.5 in CHCL);
'"HNMR: 6 =74 (br, 1H; CONH), 3.7-3.3 (m, 9H; CH,0CH,, CHOCH,,
CH,NH), 2.9 (t, /=7 Hz, 2H; CH,CO), 1.6 (m, 6H; CH,CH,CO, 2 x
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OCH,CH,), 1.3 (m, 74H; 37 x CH,), 0.9 (m, 9H; 3 x CH;); ®*C NMR: 6 =
199.0 (COCONH), 160.3 (CONH), 763 (CHO), 71.9, 71.3, 70.3
(CH,OCH,, CHOCH,), 40.7 (CH,NH), 36.8 (CH,CO), 31.9-22.7 (lipidic
chain), 14.1 (CH;); MS: m/z (%): 792 (100) [M*]; CsH,;;NO, (792.4) (% ):
caled: C 77.31, H 12.85, N 1.77; found: C 76.98, H 13.13, N 1.68.
(S)-N-[2,3-Bis(hexadecyloxy)propyl]-2-oxohexadecanamide (($)-6 f): Pro-
cedure B: yield 0.79 g (83 %); overall yield 25%; m.p. 57-59°C; [a]p=
—79 (¢=0.5in CHCl;); C5\H,;NO, (792.3) (%): caled: C 77.32, H 12.85,N
1.77; found: C 77.04, 13.10, N 1.56.

Monomolecular film experiments

Force/area curves: Surface pressure/area curves were measured in the
rectangular reservoir compartment of the zero order trough (14.8 cm wide
and 24.9 cm long). Before each experiment the trough was at first washed
with tap water, then gently brushed in the presence of distilled ethanol,
washed again with plenty of tap water and finally rinsed with doubly
distilled water. The lipidic film as a solution in CHCIl; (approximately
1 mg mL™"), was spread with a Hamilton syringe over an aqueous subphase
of Tris/HCI (10mm), pH 8.0, NaCl (100mwm), CaCl, (21 mm), EDTA (1 mm).
The above buffer solution was prepared with doubly distilled water and
filtered through a 0.22 um Millipore membrane. Before each utilisation,
residual surface-active impurities were removed by sweeping and suction of
the surface.”®! The force/area curves were automatically recorded upon a
continuous compression rate at 4.8 cmmin~.

Enzymes Kkinetics experiments: The inhibition experiments were per-
formed by using the monolayer technique. The surface pressure of the lipid
film was measured using the platinum Wilhelmy plate technique coupled
with an electromicrobalance. The principle of this method has been
described previously by Verger et al.l*]

For the inhibition studies we used the method of mixed monomolecular
films. This method involves the use of a zero-order trough, consisting of two
compartments: a reaction compartment, where mixed films of substrate
and inhibitor are spread, and a reservoir compartment, where only pure
films of substrate are spread. The two compartments are connected to each
other by narrow surface channels. PPL (final concentration 3.9 ngmL™1)
and HGL (final concentration 185ngmL~!) were injected into the
subphase of the reaction compartment, where efficient stirring was applied.
In the case of PPL the aqueous subphase was composed of Tris/HCI (10 mwm,
pH 8.0), NaCl (100mwm), CaCl, (21 mm), EDTA (1 mm). In the case of HGL
the aqueous subphase was composed of CH;COONa/HCl (10mwm), pH 5.0,
NaCl (100mwm), CaCl, (21 mm), EDTA (1 mm). When, owing to the lipolytic
action of the enzyme, the surface pressure decreased a mobile barrier was
moved over the reservoir compartment to compress the film and thus keep
the surface pressure constant. The surface pressure was measured on the
reservoir compartment. The surface of the reaction compartment was
100 cm? and its volume 120 mL. The reservoir compartment was 14.8 cm
wide and 24.9 cm long. The lipidic films were spread from a chloroform
solution (approximately 1 mgmL~'). The kinetics were recorded for
20 min. In all cases linear kinetics were obtained. Each experiment was
duplicated.
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