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Title: Isolation of mnaturally occurring Isoflavanone
and some clinical uses thereof.

Technical Field of the Invention:
The present invention relates to the extraction and purification of a
dihydo-isoflavonone from the stem bark, the root and the leaves of
Bolusanthus speciosus (Bolus) Harms belonging to the plant family
Fobaceae: Fabiodeae, identification of the structure of the dihydro-
isoflavonone isolated to the potential clinical applications of the pure
dihydo-isoflavonone as anti-HIV and anti-cancer chemotherapeutic
compound among other applications still under evaluation.

vention:

Largely as a result of AIDS pandemic which is particularly evident in
Africa, palliatives and/or cures have been sought by all research groups
world wide. In Africa and more particularly in Zimbabwe, the Zimbabwe
National Traditional Healers Association (ZINATHA) and local scientists
have long believed that naturally occurring substances extracted from
various medicinal plants have the required properties to the control
and/or provide cures of HIV, cancers and other diseases.

To further their belief, ZINATHA entered into an agreement on 22nd
November, 1992 with the Developmental Therapeutics Program (DTP)
Division of Cancer Treatment (DCT) of the National Cancer Institute
(NC) of the United States of America, whereby ZINATHA and NCI would
collaborate in the evaluation of medicinal and other Zimbabwean
plants and ZINATHA would supply to NCI such plant specimens and
extracts as ZINATHA considered likely to have and/or contain active
principles which could be extracted for structural elucidation and for
clinical trials. Following upon this agreement, one Peter M. Mashava,
(Ph.D.) of the University of Zimbabwe, undertook the task of investigating
certain preferred specimens, notably 8. speciosus. Using standard
procedures, he isolated an active principle which he designated as
"PMZ-1".

f the Invention:

Based on this full disclosure of this invention, it will be obvious to those
skilled in the art that many changes and modifications can be made
without departing from the scope and the spirit of this invention. It is
understood that in vitro data can be used to determine effective
human dose.

In order to completely evaluate the potential of PMZ-1 as a clinical
chemotherapeutic agent as anti-HIV and cancer, a number of closely
related compounds to PMZ-1 can be synthesized in the laboratory.
These analogs can be prepared and evaluated with the main aim of
improving anti-HIV activities in the integrase and protease assays.
Structural relationship analysis of PMZ-1 and those shown in Formulae lil
and IV indicates that the origin of activity of PMZ-1 and lack of activity of
the structures in Formulae [l and IV is due to inability of the pentenyl
group at 5' to cyclize as the ortho OH group is methylated. The
availability of the pentenyl is necessary for the anti-HIV activity of this
class of compounds.
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According to the present invention, there is provided a compound of
general Formula I, wherein the 2-3 in ring C could be a double or single
bond.

-
-~
N
o

Formula 1

Tis a single bond or is a (C;-Cg) alkyl, alkenyl, alkyny!, cycloalkyl,
cycloalkenyl, cycloalkynyl, or acyloxy group, ora (C-Cg) heteroalkyl,
heteroalkenyl, heteroalkynyl group wherein the heteroatom is N, S, P, O,
or a pharmaceutically acceptable metal, and is attached to ring C
either at position 2 or position 3. X is selected from the group consisting
of S,N,P,C, O, pharmaceutically acceptable metal. Y is attached to
ring C by a way of single or a double bond and s selected from S, N, P,
O, (Cy-Cg) alkyl, (C1-Cg) alkoxy, (Cy-Cg) alkyl thio, (Cs-Co) aryloxy, (Co-
Cs) alkoxy carbonyl, (C2-Cip) heterocyloalkoxy, a pharmaceutically
acceptale metal or CH,,

rings A and B may be substituted at any one or more positions 2'. 3', 4', 5',
6, 5,6,7, or 8 with any one or more of the following first groups:

penteny, geranyl, lavandulyl, -O-pentenyl, -o-geranyl, -o-lavandulyl; or
any one or more of the following second groups:

penteny, geranyl, lavandulyl, -o-pentenyl, -o-geranyl, -O-lavandulyl;
substituted with hydroxy, halogen, veratryl, anisyl, (C1-Cs) naphthyloxy
alkyl, (C1-C¢) naphthyloxy alkenyl, (Cy-C¢) naphthyloxy alkynyl, (C1-Cy)
naphthyloxy heteroalkyl, (C1-Cg) naphthyloxy heteroalkenyl, (C1-Cg)
naphthyloxy heteroalkynyl where the heteroatom is selected from O, N,
S. P, a pharmaceutically acceptable metal, epoxyangelyl, isobutanolyl,
angelyl, 6-dimethylpyrane, -0-(C1-C¢) naphthyloxy alkyl, -0-(C1-Cy)
naphthyloxy alkenyl, -0-(C;-Cy) naphthyloxy alkynyl, -0-(C;-Cy)
naphthyloxy heteroalkyl, -0-(C1-C4) naphthyloxy heteroalkenyl,
-0-(C1-C¢) naphthyloxy heteroalkynyl where the heteroatom is selected
from O, N, S, P, @ pharmaceutically acceptable metal, formylloxy,
isoamyl, 3-methylbutyl, -o-heterocycle (C3-Cyp). -0-(C1-Cy) alkyl
heterocycle (C3-C,p). -0-(C-Cs) heteroalkyl heterocycle (C,-C,,)
wherein heteroatom is chosen from S, N, P, C, O, a pharmaceutically
acceptale metal, alkoxy (C,-Cy), alkylthio (C1-Cy). aryloxy (C4-C,().
alkoxycarbonyl (C,-Cg), heterocycloalkoxy (C,-Cyp). amino (NHy),
glycosides (1-10 sugar units), -o-glycosides (1-10 units), oxyacetic acids,
Schiff base, dialkylaminoalkyl (C1-Cjq), amino acid esters (C1-Cp).
extended amines (Cy-Cyg, N1-Ng). sulphate esters, flavan, aryl group
substituted with alkyl (C-Cyp). phenoxy, alkenyl (C5-Cy. nitro , cyano or
acetates, a phenyl ring substituted with one to three groups, these
being hydroxy, halogen, or alkynyl (C,-Cg) or nitro or cyano or acetates,
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The maximum number of substituents on ring A selected from the first
group and/or the second group being 3 and the maximum number of
substituents on ring B selected from the first group being 3 and selected
from the first and the second groups and from the second group being
3. Preferably there being 1 substituent from group 1 on ring A and one
substituent from group 2 on ring B and vice versa. Any of the positions 2,
3.4, 4,5, 6,5, 6,7 or 8 not substituted by the first group or second
group optionally being substituted with any one of the following third
groups:

(C1-Cg) alkoxy, (C1-Cs) alkyl thio, (Cs-Cio) aryloxy, (C2-Csg) alkoxy
carbonyl, (C2-Cyp) heterocyloalkoxy, halogen, veratryl, anisyl,
epoxyangelyl, isobutanolyl, angelyl, 6-dimethyipyrane, formylloxy,
isoamyl, “3-methyloutyl. -0-(Ci-Ce)naphthyloxyalkyl, -0-(C1-Cy)
naphthyloxy alkenyl, -0-(C1-C¢) naphthyloxy alkynyl, -0-(C-Cy)
naphthyloxy heteroalkyl, -0-(C;-Ce) naphthyloxy heteroalkenyl, -0-(C;-
Ce) naphthyloxy heteroalkynyl, -o-heterocycle (C5-C,p). 0-(Ci-Ce) alky!
heterocycle (C;-C,q). -0-(Ci-Cedheteroalkyl heterocycle (C3-Co)
wherein heteroatom is chosen from S, N, P, C, O, a pharmaceutically
acceptale metal, alkoxy (C,-Cg). alkylthio (C,-Cg), aryloxy (C4-C,p),
alkoxycarbonyl (C,-Cy). heterocycloalkoxy (C,-Cyp). amino (NH2),
glycosides (1-10 sugar units), -o-glycosides (1-10 units), oxyacetic acids,
Schiff base, dialkylaminoalkyl (Cy-Cio), amino acid esters (Cr-CHro.
extended amines (C1-Cio. N1-Ng), sulphate esters, flavan, flavan
substituted with any substituent of group 1.,aryl or phenyl substituted with
any of the following groups:

hydroxy, (C,-Cg) halogen alkenyl, (C,-Cyg) alkynyl, nitro or cyano
acetates; saturated or (C,-Cg) unsaturated aliphatic, (Cp-Cy5)
cycloaliphatic, (C,-C,s) cycloaliphatic, (Cy-C,g) aromatic
hydrocarbonyl, (C,-C,,) bridged cycloalkyl, (C;-C,) cycloalkenyl,
(C,-C,» furanylalkyl, -0-(Cy-Ce) naphthyloxy alkyl, -0-(C1-Ce) naphthyloxy
alkenyl, -0-(Cy-Cs) naphthyloxy alkynyl, -0-(C1-Cs) naphthyloxy
heteroalkyl, -0-(C1-Cs) naphthyloxy heteroalkenyl, -0-(C1-Cs)
naphthyloxy heteroalkynyl where the heteroatom is selected from O, N,
S, P, a pharmaceutically acceptable metal, (C,-C, ) furanylalkenyl,

(C,-C,o furanylalkynyl, (C5Cys) alkylthioalkyl, (C,-C,p alkylene, indolyl,
pyridinyl, pyrrolinyl, quinolinyl, isoquinolinyl, (C,-Cy) alkyl isoquinolinyl,

(C,-C,) alkyl quinolinyl, (C,-C,) heteroalkyl isoquinolinyl, (C,-C)
heteroalkyl quinolinyl and heteroatom selected from N. S, P O, or thienyl,
tert-butoxycarbonyl amino, hydroxy, groups that increase water

solubility, amino protecting group, hydroxy protecting group, sulfhydryl
protecting group, (C,-C,) carbamate, heteroaryl or crotyl.

Where there is no substituent from group 1, or 2, or 3, then hydrogen is
the substituent. Any first, second or third group is selected so as fo
prevent cyclization between any first and third and/or any second
group and third group. It has been observed that where the group at &
in ring B can cyclize with OH group at 4' ( see equation 1), the
compound is not against the viruses. Where no cyclization has occurred
such as that depicted in equation 2, the compound is active against
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viruses as reverse transicriptase inhibitor. However, compound of

formula IV shows good activity as protease inhibitor when compared to
PMZ-1.

Some comparative anti-protease activity of PMZ-1 and tetrahydroxy
PMZ-1 (Formula IV) are now available as shown below. These results
were obtained for the percentage inhibition of the HIV-protease
enzyme at pH 4.5in 0.2 M sodium chloride. The binding constant, Ki, for
the tetrahydroxy PMZ-1 was found to be about 601 nM. Chemical
modification of the different positions of the flavanone moeity will be
expected to increase the anti-viral properties.

compound @ 100mM @10mM @ImM

PMZ-1 57% 4% -
Tetrahydroxy-PMZ-1 99% Q7% 18%
(Formula Iv)

Work is in progress to further evaluate other related synthetic analogs
for their activities against viral enzymes and data will be made available
as soon as possible.

HIV inactive

—_— No reaction

HIV active

The invention provides further for a compound according to formula | or
Q@ compound according to formula Il
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Formula i

in combination with a pharmaceutically acceptable carrier for
administration to a mammal. The compound may be administered in a
dosage range of 0.01 to 250 mg per kg body weight of the mammal
per dose. The dosage range is preferably from 0.1 to 30mg in unit
dosage from 3 times daily, most preferably from 0.1 to 15mg in unit
dosage from 3 times daily.

A compound according to formula | or formula Il may be used in a
method of treating but not limited to HIV, AIDS, cancer or viral infections.

A compound according to formula | or formula i may be used in
combination with any other anti-viral substance. The invention also
provides for a pharmaceutical composition comprising a compound
according to formula | or formula I, an anti-viral substance and a
pharmaceutically acceptable carrier.

Wet stem bark of Bolusanthus speciosus was chopped in small pieces
(=1inch). These were spread out on laboratory table to air dry for seven
(7) days. Air dried stem bark was ground using a Retsch muhle grinder,
model SK1 fitted with a five (5) mm sieve. Ground stem bark (250 gm)
was placed into an percolator/extractor, Kontes 100, 3000 ml size, to
which a piece of cotton wool had been added to sieve as a filter. To
the percolator/extractor, were added 1500 ml of solvent mixture:
methylene chloride : methanol (4:1). This was left to soak overnight.
Organic solubles were filtered through the cotton wool. The filtrate was
evaporated at reduced pressure using a rotary evaporator with bath
temperature maintained at 40°C. The crude extract was further dried

under high vacuum (0.01 torr) to give 19.51 gm (7.8%) of the crude
extract.
i I

The crude extract (19.51 gm) was redissolved in 100 ml of methylene
chloride : methanol (4:1) and 47 gm of silica gel 60 (0.040-0.063 mm,
230-400 mesh, EM Science); were added. The solvent was removed af
reduced pressure at the rotary evaporator with bath temperature
maintained at 40°C and further dried under high vacuum (0.01 torr) to
give silica gel coated extract. To a short column (Kontes 17 x 7 cm. ID,
fited with sintered glass of M porosity) was added silica gelup to 8 cm.
The silica gel coated crude extract was added on top. The packed
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column was wetted with hexane (200 ml). The column was then eluted
isocratically with toluene : ethyl acetate (9 : 1) collecting 20 x 100 ml
fractions. Fractions 10 to 15 contained PMZ-1. These were combined
and dried to give (7.86 gm) of impure PMZ-1 contaminated with
chiorophyll from the stem bark. This sample (7.86 gm) was redissolved in
methanol : methylene chloride (4:1) and 20 gm of reverse phase C-18
(Waters, part No. 20594, 55-105 microns, 125 A or Alitech, 30-70
microns, 60 A) were added. The mixture was dried at reduced pressure
at the rotary evaporator followed by high vacuum drying (0.01 torr). The
mixture was loaded on a flash column, as described before, containing
88 gm of C-18 silica gel. The column was wetted with methanol : water
(1:1). A total of 100 ml of this solvent mixture was used and collected as
single fraction. The column was then eluted with methanol : water (7:3) +
3% v/v 2-propanol. A total of 9 x 200 ml fractions were collected.
Fractions 3-6 containing impure PMZ-1 were combined and dried fo
afford 4.96 gm.

A sample of 3.87 gm of this material was coated with 30 gm of silica gel
and fractionated by medium pressure liquid chromatography using Isco
UA 6 UV/VIS detector fitted with type 11 optical unit. Solvent pumping
was achieved by using Masterflex pump fitted with model 7090-62
pump head. Michel-Miller column (Ace glass cat. No. 5795-16, 350 mm),
and solvent system, toluene : ethyl acetate (9 : 1) was used for the
chromatographic separation. From this fractionation, 20 x 100 ml
fractions were collected with the pump operating at 20-50 psi pressure.
The desired semi-pure PMZ-1 was obtained in a single fraction 10, (3.30
gm) contaminated with traces of chlorophyll. Traces of chiorophyll were
removed as described. Thus, the fraction 3.30 gm was redissolved in 50
ml of methanol to which 10 grams of C-18 was added. The solvent was
removed at reduced pressure using a rotary evaporator with bath
temperature maintained at 40°C. The C-18 coated compound was
further dried at high vacuum (0.01 torr). The dried sample was added to
Michel-Miller column (Ace glass, 5795-10, 300 mm) pre-packed with C-
18. This was eluted with methanol : water (7 : 3) + 3% v/v 2-propanol. The
compound PMZ-1 (1.83 gm) was collected basically as as pure by TLC
on C-18 plate developed with the same solvent above. Final purification
was carried out by high pressure liquid chromatography, HPLC (Waters
HPLC system; system controller 600 E, photodiode array detector 991;
data retriever, NEC powermate SX plus; column, Waters RCM 25 x 10,
millipore product). Both normal and reverse phase methods are suitable
for the purification of PMZ-1. The conditions used are set out below,
Tables 1 and 2, respectively. The reverse phase procedure was used as
follows. The sample (1.80 gm) was dissolved in 1 mi methanol. A 100 pl
aliquot was used per injection. A total of 11 injections, including
washings, were used. The compound with a retention time of 12 minutes
was collected and the solvent was removed at reduced pressure to
afford 1.37 gm of pure PMZ-1.

ATIP/96/00799
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Normal Phase Conditions:

[ Solvent toluene:ethyl acetate (9:1) I
[ pressure 1098 - 1104 psi "
l flow rate 6 ml/minute
sample 100 mg/injection 4,
retention time 8 - 9 minutes
UV-VIS detector set at 290 nm I
Table 1

Reverse Phase Conditions:

solvent methanol:water (7:3) + 3% v/v “
2-propanol

pressure 750 - 800 psi

flow rate /7 - 8 mi/minute

sample 100 mg/injection

retention time 12 minutes; may be slightly different
depending on conc. of sample
injected and flow rate

UV-VIS detector set at 290 nm

Table 2
f L

TLC plates were developed with methylene chloride : methanol (97 :3).
The spots on the plate are visible in short UV and are orange when
sprayed with vanilin/sulphuric acid TLC spray reagent.

The summary of isolation is shown in the flow chart, Drawing 1. The vield
of 1.37 gm would rationalize to 1.75 gm if all 4.96 gm were used for

reverse phase chromatography step. The overall yield from the biomass
would be 0.7%.

The dried stem bark (100 gm) was placed into a 400 ml soxlet to which a
piece of cotton wool had been placed to serve as a filtter. To a 1L round
bottomed flask, 500 ml of hexane were added. Two to three boiling anti-
bumping chips were also added. The sample was soxieted for 4 hours.
This procedure removed most of the lipophillic compounds and most of
the chlorophyll. The hexane extract was discarded. At the end of this
period (4 hours), the receiver flask was replaced with one containing
500 ml of methylene chloride : ethyl acetate (1:1). The sample was
further soxleted for a further 4 hours. This step resulted in the extraction
of PMZ-1 containing fraction. Completion of the extraction was
monitored by collecting further fractions and testing for the presence
of PMZ-1 by TLC on either normal silica gel or by reverse phase C-18
plates as described before. The solvent was removed at reduced
pressure at the rotary evaporator with the bath temperature
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maintained at 40°C. The crude extract was further dried under high
vacuum (0.01 torr) to afford 3.4 gm. This crude extract was coated on
10 gm of C-18 by the procedure of example 1. The coated material
was flashed with 50 gm of C-18 using a solvent mixture methanol : water

pure PMZ-1. This product was crystallized from toluene to give 530 mg
(0.53% from biomass) colorless crystals of pure PMZ-1. The flow chart for
example 2 is shown in Drawing 2.

-1 I .

A sample of crude extract (10 gm) was placed into a 500 mi round
bottom flask and redissolved in methanol (100 ml). To this solution, 20 m!
of water were added. The mixture was partitioned with 3 x 100 ml
hexane. The hexane fractions were discarded. The aqueous methanol
fraction was evaporated to remove as much of the methanol as
possible. To the residual aqueous extract, was added a further 20 ml of
water and partitioned with 3 x 100 ml of ethyl acetate. The combined
organic layer was partitioned with 1 x 50 m! of brine. The organic layer
was dried over anhydrous magnesium sulphate and evaporated to
dryness at the rotary evaporator with bath temperature maintained at
40°C. This was followed by drying at high vacuum (0.01 torr). A fraction
containing PMZ-1, 4.76 gm (46.76%) from crude extract was obtained.
This fraction, 4.76 gm was redissolved in 30 m| of methanol assisted by a
Cole-Parmer, model 08849-00 ultrasonic cleaner. Ten (10) grams of
reverse phase C-18 were added. The solvent was removed at reduced
pressure using a rotary evaporator with bath temperature maintained
at 40°C. The C-18 coated compound was further dried at high vacuum
(0.01 torm).

To a short column (Kontes 17 x 7 cm., ID, fitted with sintered glass of M
porosity) was added C-18 silica gel up to 4 cm. The C-18 silica gel
coated crude extract was added on top. The column was eluted with
methanol : water (6.5 : 3.5) + 3% Vv/v 2- propanol per liter. Ten ( 10) x 50
ml fractions were collected. Fraction 5 contained impure PMZ-1, 2.2 gm.
This was further purified by MPLC using toluene : ethyl acetate (9 : 1)
followed by crystallization from toluene to afford 0.85 grams of pure
PMZ-1 (8.5 % yield from the crude extract). The flow chart of example 3
is shown in Drawing 3.

tallizati PMZ-1;

A sample of pure PMZ-1 (140 mg) from HPLC purification was dissolved
in toluene containing 1% ethyl acetate, with warming and the solution
was allowed to stand at room temperature overmight. The colorless
crystals of PMZ-1 were collected by filtration. Recrystallization was
repeated three times. Crystals were dried, using a silicon oil bath, at 40-
62°C for 4 hours, 104°C for four hours and at 120°C overnight, under
high vacuum (0.01 tom). The physical data is shown below. When
hexane was added to the solution to slight cloudiness, white amorphous
powder of PMZ-1 was obtained.
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Physical P i { PMZ-1:

melting point: 139-140°C

UV/Vis: lambda max = 290 nm

mMass: -~ M*=370.1416; 3C M* = 371.1405

FTIR(neat), cmt: 3366 (br), 2972 (s), 2932 (s), 1703 (s), 1641 (s),
1593(s)

Optical rotation 0°  (96% ethanol, c=12.1 mg/m

NMR Structural Determination of PMZ-1 in CDCI3/PMSOQOdes:

The structure of PMZ-1 was determined using a sample (6.6 mQ) in
CDClI3/DMSOdg (=120 ub) by one and two dimensional (1D and 2D)

nuclear magnetic resonance (NMR) at 11.75 Tesla (500 Mhz for 1H and

125 Mhz for 13C) at 279C. The data were worked up on a Sparc |l data
station using standard VNMRI1 software from Varian and an in-house
software. The mass spectra gave a mass of 370.1 (C21H2204 in
agreement with the NMR finding of 21 carbons, 22 hydrogens, and 6
oxygens inferred from the proton and carbon chemical shifts.

The TH NMR analysis is given in Table 3 and gave the following key
structural data. (1) Based on nOe volume comparison of H2-8'Me = 7.6
and H2' - 4'Me = 0.43, the assignments of 4°'Me and 5'Me could be
reversed. 3 Exchangeable hydrogens at 12.16, 10.07 and 7.86 ppm
correspond to an aromatic OH hydrogen bondedto a carbonyl, and
two phenolic hydroxyls, respectively. Two sets of meta coupled (CJ =2Hz)
aromatic doublets at 6.68, 5.56 and 6.00, 5.96 accounted for all of the
aromatic protons. These data required two aromatic rings. The sets of
protons were assigned based on the intensity skewing towards one
another; and the dgcosy cross peaks. The J values were too close to
use. An ABX pattern at 4.63, 4.48, and 3.77 with a germinal J of 11.4 Hz
and vicinal couplings of 5.0 and 7.9 Hz indicated an C- OMe group. (5) A
OMe group at 3.77(s) ppm integrated for 3 hydrogens. (6)A CH,CH=
coupled with a 7.2 Hz J showed long range Js to two =C-CHa's and
indicated a CH,CH = C(CHjs),, pentenyl group.

The 13C NMR, Table 4, contained 21 peaks, and gave the following
structural data. One C=0 at 195.81 ppm: Nine quaternary aromatic
carbons; five of which had chemical shifts indicating the attached
oxygens; three indicating attached carbons and one

indicating two ortho oxygens. Five aromatic or double bonded carbons
had protons attached, and four were assigned by heteronuclear
multiple guantum coherence (hmagc) to be two sets of meta coupled
protonated carbons: C2', Cé' and Cé, C8. The other CH= was assigned

by hmqc to be part of the pentenyl group. Six sp3 carbons were found.
The two carbons connected to the ABX confirmed the OCH,CH group.
The 61.05 ppm peak was connected in the hmbc to the OCHjs protons.
The final three carbons connected to the CH; and two CHs's in the
pentenyl group. Based on 12 ((2C+4-H)/2) sites of unsaturation, there
are two aromatic rings containing all carbons, C=0, C=C not in the ring,
and one other ring.
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* can be interchanged

Assignment Areq HMBC (8Hz) Cosy Delta (ppm) Mult. (J H2)
50H 7 C5.C6, C10_ |- 12.16 s
OH 7 - - 10.07 bs
OH 7 - " 7.86 vbs
A2 1 C3, C3s, C4'| 656, 337s 6.68 0.8, d23)
Cé'
"7 7 ga C2.C&, 649 .56 400.6),dC2)
N
] C5, C7, C8.|597 600 a2
C10 J
7 C6, C7, Co.160 596 ST ]
C10
] C5,CT",4Me,[331.7 71 524 Sopt.(1.5),107.3)
5'Me
] C3,CA4.C9.C1' | 448,377 453 dG. 1), ab(11.4)
i C3.C4.C9.C1 [453.3.77 2.48 d(7.9), ab(17.3)
] C2, C4, C1.|454 448 3.77 dG0). dG.9)
c2,C6
3 & - 3.77 s
T"CHy 2 Ca’, C5, C&.1524.171 3.30 a2
c2',C3
5"Me* 3 C2'.C3. 4Me | 3.31 771 q(1.3) |
' Mo" 3 C2.C3.5Me |- 169 a(1.0) B
NMR Data 13¢ 1able 4
[Assignment T Area Cluster HMQC ™ TDelfa (opmy [ Mur. 0. fip- |
C4 7 I . 195.87 s
7 L I - 16671 s
c5 ] I . 164.35 s
[ ] I - 162.74 s
o<} ] [ . 149.68 s
ca ] I - 144.94 s
C5 ] I - 13524 s
3" i I - 132.10 s
CT 7 1 : 130.73 s
3 7 1] 524 122.39 s
3 ] I .56 120.56 s
C2 L I 6.68 114.01 s
C10 7 ] - 10270 s
b 7 I .00 06.47 s
&) ] I 5.06 95.05 s
2 ] ] 453,448 70.97 s
OMe ] | 377 80.12 s
3 ] ] 3.77 50.46 S
I ] ] 3.30,3.30 28.07 s
5'Me ] | 171 25.40 s
aNe 7 [ 1.69 17.50 s |

The carbon types were assembled usin
assembled using the hmbc (heteronucle
experiment set for long range proton
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follows. Starting with one benzene ring with hydroxyl hydrogen bonded
to an ortho carbonyl group as shown in Drawing 4. Carbon 6, 96.47 with
H6, 6.00, meta coupled to H8, 5.96, C8, 95.05 led to the following hmbc's
as shown in Drawing 5. The ring closure from C2 to O1 was based on the
chemical shift of C2, 70.97 ppm. (3) The hmbc's in Drawing 6 established
the attachment of the final benzene ring. They also establish the position
of the pentenyl group and the fact that the two oxygens are attached
ortho to each other and next to the pentenyl group. They also confirm
the C1-C3 bond.

The pentenyl group C1* to C5" has the following hmbc's shown in
Drawing 7, which confirm not only its point of attachment but its
sequence as well. The vicinal coupling constants of 7.2 Hz between H2"
and H1* as well as long range J's between H2'and the methyl groups at
4" and 5" are dlso in agreement. The final piece of information involves
the determination of the phenyl carbons, in ring B, to which OMe and
OH groups are attached. This data are obtained from the hmbc's shown
in Drawing 7. The OMe group is attached to the 4'C and OH group to
the 3'C by the difference. These hmbc's completely and unequivocally
describe the substitutions of the dihydro-isoflavonone, PMZ-1.

A transverse ROESY experiment was performed to confirm the structure
and to obtain additional data on the stereochemistry of PMZ-1. The Tr
ROESY data confirm that PMZ-1 has the 3"OH, 4' OMe and &' penteny!
substitutions on B-ring. In addition, the stereochemistry in the vicinity of
the C2 and C3 in the C-ring is tentatively assigned by using the volumes
of the nOe crosspeaks in comparison to the energy minimized
structures. The attachment of B-ring can be either pseudo-axial or
pseudo-equatorial, Drawing 8a and 8b. The nOe data suggest pseudo-
axial attachment.

The energies of the discover energy minimized ring-B axial and ring-B
equatorial were within 2 kcal of each other. With B-ring equatorial, the
average distance from H2' to H2gx and from H2' to H2eq should be the
same (Drawing 8b). With ring-B axial, the pseudo-equatorial H2 proton
should, on the average, be closer to H2' and Hé' than the pseudo-axial
H2 proton (Drawing 8a). Drawing 9 shows that the crosspeak volumes in
the Tr ROESY are larger for H2' - H2b and Hé' - H2b than for H2' - H2a and
H6' - H2a. Thus ring-B is axial and H2a is axial while H2b is equatorial.
Figure 10 shows the H6' to H1* crosspeak which confirms the assignment
of H6'.

Most significantly in the energy minimized structures, the axial
attachment of the B-ring has H3 equi-distance between H2a and H2b.
For the equatorial B-ring attachment, these distances are quite
different. The nOe volumes experiment gives nearly identical volumes
for PMZ-1, and for the H3 - H2a and H3 - H2b crosspeaks. The nOe data
presented above and the hmbc's confirm the structure of PMZ-1 as
shown in Formulall.

11
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Formula III

Two other compounds designated as 4382-39-1 (Formula Ill) and 4382-
39-2 (Formula IV ) were also isolated along with PMZ-1. Both are devoid
of HIV activity as reverse transcriptase inhibitors perhaps due to ability of
pentenyl group at C8 ( Formula Ill) or C5' (Formula IV) to cyclize through
the ortho OH groups at C7 or C4'. However, compound of formula IV
has good activity as protease inhibitor as discussed.

Formula IV

12

AP/P/I96/00799



AP.00675

When the data obtained for PMZ-1 are compared with those of
compound 1 in ‘Planta Med. vol. 55 no.3, 1989, pp281-282*, the data
do not describe the same compounds even though the structure
drawn as comp. 1 appears to be the same as PMZ-1. In trying to
understand the differences between the Planta Medica compound 1,
PMZ-1 and a compound shown as Formula IV were mixed. There was a
serious depression of melfing point, §9-60°C. While it cannot be proven
that this was the same case for the published compound, these
compounds cannot be same.

, PMZ-1 Comp. 1 Planta Med.
m.p. 139-140°C 58-59°C
specific rotation 0° 4.0°
C-13 specific ambiguity

The C-13 NMR data given in the publication was compared with the
data found for PMZ-1. The data suggested major differences and
further suggested that the compounds were different for the following
reasons:

(Nofte that the numbering of the ring B are reversed but refer fo the
same posifions. | have assigned the C-13 chemical shiffs as reporfed.)

Pianta Medica; comp. 1 PMZ-1

C-13 Assignments C-13 Assignments

I 131.2a (Ring C or alkene)? 1 130.73

2 118.9 6 120.73

3 144.8b (alkene or OCH,)? 5 135.24 (alkene)
4 149.8b (C-OCH, or alkene)? 4 144.94 (C-OCHy)
5 134.7a (C-OH)? 3 149.68 (C-OH)

6 114.5 2' 114.01

Assignmentis marked a and b are reporfed fo be inferchangeable.

This would lead to two possible structures for compound 1 in Planta
Medica. The authors never reduced the structure of PMZ-1 to practice.
The compound PMZ-1 has not been completely described in the
literature.

When PMZ-1 was tested for antifungal activity, it was completely
inactive. This further suggest that PMZ-1 is not the same as one
described in the paper in Planta Medica.

Compounds differing in mp by 81-82°C in addition to other differences
cannot be the same. The claims in this application are specifically for
PMZ-1 with specific physical properties as indicated in the description.

Applications of the Invention;

The compound, PMZ-1, has been shown to be active against various
strains of HIV, active in some HIV mutants and against breast cancer.
The search for effective chemotherapeutic compounds against the
effects of the HIV virus has to be directed at the inhibition of the main
viral enzymes responsible for its replication. The three major enzymes are
reverse transcriptase, integrase and protease among other viral
enzymes. The compound, PMZ-1, has been evaluated for its efficacy to
inhibit various viral enzymes. The first point of replication of the virus in the
host cells is initiated by the viral attachment and fusion with the CDy
receptors on the surface of the host's helper T-lymphocytes (white
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blood cells). The virus uses its receptor glycoprotein to recognize the
CDy4of the host lymphocites. This attachment is then followed by the
fusion of the viral and celiular membranes. At this stage the virus is able
to penetrate the host cell. Once the virus is within the cell, it uses its
reverse transcriptase enzyme to copy the double stranded DNA of the
viral RNA genome. This process is followed by integration of the double
stranded DNA of the virus into the chromosomes of the host nucleus, a
process catalyzed by the integrase enzyme. The protease enzyme is
initially used to cleave the integrase from the reverse transcriptase
enzyme. Thus the availability of the integrase enzyme to perform its
functions independently is made possible by the protease enzyme.

An effective inhibition of any or all of these maijor viral enzymes by any
chemotherapeutic agent would be an important stage towards the
eradication of the HIV/AIDS virus. The results of the tests using PMZ-1 as a
potential chemotherapeutic compound against the HIV virus are
described below.

The compound (PMZ-1) was evaluated in the National Cancer Institute
(NCD of the United States' /n vitro anti-AIDS Drug Discovery Program
(Weislow, O.W. et al. J Nati, Cancer nst., 81:577-586, 1989). The
compound showed good protection of the CEM-SS when assayed for
HIV-1pr and the results are shown in Drawing 11. The data presented in
Drawing 11 is divided into three sections:

| e .
The section specifies the sample tested by its NSC #D-675740-J along
with the compound code name (COMI : PMZ-1), the actual
experimental number from which the results were recorded (Plate), the
laboratory which performed the experiment (Lab), the date of the
experiment (Test date), the date the report was printed (Report date),
and the cell line used in the test (Cell line). The solvent used in
formulating the compound for testing is indicated (Solvent). The SSPL
and Solubility Ind. are used for administrative purposes.

2. raphics Results Summ tion:

This section displays a plot of the log10 of PMZ-1 in molar concentrations
against the measured test values expressed as a percentage of the
uninfected, untreated control values. The solid line represent the
percentage of surviving HIV-infected cells treated with PMZ-1, at various
concentrations, relative to uninfected, untreated controls. This line
expresses the /n vifro anti-HIV activity of PMZ-1. The dashed line depicts
the percentage of surviving uninfected cells treated with PMZ-1 relative
to the same uninfected, untreated controls. This line represent the /n
vifro growth inhibitory properties of PMZ-1. The dotted reference line
represent the viral cytopathic effect. The line shows the extent of
destruction of cells by the virus in the absence of treatment and is used
as a quality control parameter. The survival values of this parameter less
than 50% are considered acceptable in this protocol. The percent of
protection has been calculated from the data and is presented on the
left side of the graph.

14
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3.  Iabular Dose Response Data and Status:

This section provides a listing of the numerical data plotted in the
graphics section. The approximate values for 50% effective
concentration (ECsg) against HIV cytopathic effects, 50% inhibitory
concentration (ICsg) for cell growth, and Therapeutic Index
(M=ICs0/ECs0) have been calculated for each test and are provided.
The NCI staff determination of the activity of PMZ-1 is printed in the lower

left-hand corner.

[ Virus Strain ECso(M) IC50(M) ]
HIV-Trr 1.1x 10/ 20x 10° 181
HIV-]|||B 5.8 x 10® 4.6 x 10° 793
HIV-1 AZ]res 1.6 x 107 4.2 x 10° 263
HIV-1 AZTsen 1.3x 107 3.5x 10° 269 I
HIV-T1 a17 4.2 x 109 3.8 x 10° 9.0 "
HIV-1 N119 2.3x 10° (W) 6.0x 10 2.6
HIV-1 pps 9.8 x 10-/ 4.2 x 10 49
HIV-2 rop W 2.8 x 10° -
SIV mac W 3.5x10° -
Mono/MAC's 20x 107/ >2.0x 104 >1,269
PMBC's 6.0 x 107 (ICs0) 4.8 x 107 80

Table 5

The compound PMZ-1 was also tested in a range of /n vifro activities
and the results are summarized in Table 5. The compound showed
greatest therapeutic index (T1) against Mono/Mac resistant strain.

im rse Experi ts:

In order to identify the stage(s) of HIV replication that is affected, the
compounds were evaluated in a high multiplicity of infection (MOI)
acute phase time-of-addition assay (TOA) (Cushman et af., 1994). CEM-
SS cells (1 x 10% were pre-incubated with HIV-1;s (MOl = 1.0) at 0-4°C
for 1 hour to allow attachment of the virus 1o the cells but not fusion.
Samples were then washed three times with ice-cold media to remove
unbound virus. The samples were then rapidly warmed to 37°C (at time
zero, to), allowing the infectious cycle to proceed. The compound (1uM
of PMZ-1) was included during the preincubation step only (pre), or
during the preincubation step and the added back to to (Pre/tg)
following the removal of residual virus or added to samples only at 1, or
at various times after warming at 37°C (t = 0.5, 1, 2, or 4 hours post-
warming). Dextran sulfate (100 pg/ml) and 2'.3'-dideoxycytidine (ddC)
(10 uM) served as controls for inhibitors of virus attachment and reverse
transcriptase, respectively. After 24 hours of incubation, the cells were
collected by centrifugation, lysed in QuickLyse buffer (10 mM Tris, pH 8.3,
50 mM KCI, 2.5 mM MgCl,, 0.1 mg/ml gelatin, 0.45% Nonidet P-40, 0.45%
Tween-20 containing 100 ug/mil proteinase K, incubated at 56°C for two
hours and boiled for 20 minutes. The products of viral transcriptase were
amplified by polymerase chain reaction (PCR) using LTR/gog primer
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pairs (M667/M661, Recombinant DNA Laboratory, Program Resources,
Inc., NCI-FCRDC, Frederick, MD, USA) and products of the B-globin
gene were amplified using primer pairs as previously described Zack et
al., Cell, 61, 213-22, 1990). Amplified products were analyzed by
electrophoresis in 2% agarose gels and visualized by ethidium bromide
staining. The specificity of the products were verified by restriction
enzyme cleavage and by Southern blot hybridization. The results of
these tests are summarized in Drawing 12.

When PMZ-1 is compared with another non-nucleoside HIV inhibitor,
Nevirapine, PMZ-1 offers cell protection for more than 48 hours after
administration of the drug. The comparative studies are shown in
Drawing 13. The activity was measured by the production of p24
protein.,

Virus attachment and fusion Assqy:

Binding of HIV-1gf o fresh peripheral blood mononuclear cells (PBMC's)
was measured by a p24 based assay (Rice ef al, PROC. NAJL. ACAD.
Sci. USA, 90, 9721-9724, 1993). Briefly, 5 x 10° PBMC's were incubated
with a concentrated stock of virus for 30 minutes at 37°C. The unbound
virus was washed away and the cell associated virus was solubilized in
1% Triton X-100, 1% bovine serum albumin (BSA) and analyzed by the p24
antigen-capture assay as described above. The results are shown
graphically in Drawing 14.

in zymatic A

The binding of gp120 to CD4 was analyzed using an antigen-capture
enzyme-linked immonosorbaent assay (ELISA) from DuPont. All steps off
the assay were carried out according to the manufacturer's protocols.
The effect of the drugs on the in vitro activity recombinant reverse
transcriptase (RT) was determined by a previously described method
(Buckeit and Swanstron, AIDS RES HUMAN RETRO VIRUSES, 7, 295-302,
7997). The assay measures the incorporation of (3H)-TTP to the artificial
poly (rA): oligo (dT) or poly (rC):oligo (dG) homopolymer
primer/template. Samples (5ul) were blotted to DE81 paper, washed
extensively with 5% dibasic sodium phosphate and then quantified on a
Packard Matrix 9600 Direct Beta Counter. The compound 3'-Azido-
3'deoxythymidine-5*-triphosphate served as a positive control for the
inhibition for RT; and the absence of RT served as negative control.

The results of these tests are shown in Drawings 15 and 16.

Protease Activity:

The HIV protease activity was quantified by a reverse - phase HPLC
assay utilizing the Ala - Ser - Glu - Asn - Tyr - Pro - lle - Val -Amide substrate
(Multiple Peptide Systems, San Diego, CA) as described (£, M. Wondrak
el al., FEBS LETT, 280, 347-350, 1991). The results are shown in Drawing 17.
The results of integrase activity are shown in Drawing 18.

PMZ-1is active in the Mo/Mo assays as shown in Drawing19, but has no
effect on the attachment of virons on the cell receptors nor effect on
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the fusion of virons with the cells containing CD4 receptors with those
expressing viral envelop glycoproteins as shown in Drawing 20. The
results for independent syncytia response for PMZ-1 on Magi cells are
shown in Drawing 21.

The activities of PMZ-1 against various HIV mutants are shown in Table 6,
and graphically presented in Drawings 22 and 23.

|| Virus/Mutation ECso (uM) Fold Resistance ||
HIV-1y8 0.16 sensitive fl
OC/L100I 0.43 2.7 fold I
CALO/VQ0I, P225S 0.10 sensitive
DPS/Y181C 1.39 8.7 fold “
A17/Y181C, KI03N 4.2 26 fold
|r HEPT/P236L >5 >31 fold
TiBO/A98G, V108I >5 >31 fold
|1 Thiazolo/V108I >5 >31 fold
Table 6

logi ies of PMZ-1;

Pharmacological studies for PMZ-1 were carried out at NCI or through
its contractors. The studies were designed to develop and fo validate
suitable analytical method for the quantification of PMZ-1 in mouse, rat,
and dog plasma with a concentration detection limit of 0.05 pg/ml.
There was need to establish the stability of PMZ-1 in aqueous buffer
solutions and in mouse, rat, and dog plasma at 37°C and at 4°C. If
decomposition of the drug is observed, the stability of PMZ-1 in frozen
plasma and/or plasma extracts were to be determined for the purpose
of studying sample handling and storage procedures. Studies were to
be undertaken to determine the extent of protein binding of PMZ-1 in
plasma of the mouse, rat, and dog in 0.1-10 um range.
Pharmacokinetics studies in CD,F, mice were to be carried out to
characterise the plasma concentration-time profiles after intravenous
(i.v.) bolus administration at two dose levels. There was need fo

determine the oral bolus bioavailability studies of PMZ-1 as a route of
administration.

ts and Di ssion:
Solubllity Studies:

PMZ-1 is soluble in ethanol (>1mg/ml) and in 40% hydroxypropyl beta-
cyclodextrin (HPCD) but poorly soluble in water. It is very soluble in
propylene glycol (PG), polyethylene glycol (PEG) 400 and soybean ail.
These solvents may be useful in formulating cosolvents suitable for
pharmceutiacal applications. The ethanolic solutions has UV absorptions
in the 290-300 nm range, useful for analytical work. Aqueous solutions
for anlytical work were prepared in HPCD and diluted with water to the
required concentrations. The stock solutions were stable when
incubated for 48 hours at 37°C and when stored at room temperature.
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tability Studies Results:

PMZ-1 is stable at room temperature for several months without
detectable deterioration by TLC. Stock solutions in ethyl acetate have
been used for TLC work over 8 months without decomposition. This
observation suggests long shelf life for the compound.

Analysis of plasma samples taken from mice after the administration of
PMZ-1 and stored at -20°C for six weeks showed no obvoius changes of
the ratio of the peak heights of the drug and the internal standard.
Similar results were observed on the consistancy of the ratios of the
peak heights of the putative metabolite and the parent drug for the
stored samples. Table 7 summarizes the back-calculated concentration
data for separate studies of the samples before aand after storage at
-20°C for six weeks. the numerical numbers are concentrations in units
of uM.

Before storage After Storage
Sample 1 25.6 23.3
Sample 2 20.0 21.3
Sample 3 9.2 10.2
Sample 4 7.8 7.2
Table 7

From the pharmacokinetics studies, PMZ-1 was unstable in 1.0 N
hydrochloric acid (HCI) at 37°C, with 20% and 90% loss of parent
compound after 3 and 24 hours of incubation, respectively. In 0.1 N HCI,
only 10% degradation was observed after 24 hours. Loss of PMZ-1 was
associated with the appearance of an earlier eluting peak. The
compound was incubated in 1.0 N HC| at 60°C, all but 5% of PMZ-1 had
degraded after 3 hours, and converted to a putative metabolite peak
which eluded at 4 minutes. The rate of degradation of PMZ-1 was,
however, slower when the experiment was repeated in 0.1 N HCI at
60°C after 3 hours.

Analvtical Methods of Detection and Quantification:

Analytical methods for the analysis of biological fluids was carried out.
The high pressure liquid chromatography (HPLC) method developed
involved the use of Econosphere ODS stationary phase column. The
elution was done with isocratically with (AcCN containing 0.02%
triethylamine) : water (1:1). Detection was by UV absorbance at 295 nm.
Drawing 24 shows the HPLC traces of the water blank (a) and for 1 uM
aqueous solution of PMZ-1 (b).

Drawing 25 shows the traces of processed control mouse plasma (Q)
and mouse plasma sample seeded with 50 uM of PMZ-1 (b). The peak at
6.26 minutes is that of an internal standard, acetophenone. PMZ-1 give
a good correlation coefficients (>0.99) between concentration and
peak heights in the concentration ranges 1-100 uM both in aqueous
and processed mouse plasma.
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Bioavailgbili

Preliminary pharmacokinetics studies of PMZ-1 in mice after intravenous
administration at 20 mg/kg using HPCD as a vehicle were carried out.
The results are shown in Drawing 26, which shows water blank (a),
control processed plasma (b) and processed plasma from a mouse
after 15 minutes of infravenous dosing with 20 mg/kg. The peak at 6.4
minutes is that of the internal standard while that at 12.9 minute
corresponds 1o PMZ-1.

The peak after 4.29 minutes in Drawing 26c refers to a putative
metabolite of PMZ-1. lts height is propotional to the decrease of the
peak height of PMZ-1 at 12.39 minute after drug intravenous
administration. _

Mouse plasma samples were prepared for HPLC analysis by treatment
with MeOH containing 0.3% perchloric acid. This system gave very good
reproducible results Drug recovery was ~85%. The current limit of
detection (LOD) at the wavelenth of 295 nm for PMZ-1 in mouse plasma
is 0.1 uM.

The drug appears to be eliminated rapidly from the plasma. When

PMZ-1 was administered i.v. to mice in hydroxypropyl-beta-cyclodextrin
(HPCD) at 50 mg/kg. peak plasma levels of 20-25 uM (2-15 minutes) fell
rapidly to 0.3 uM 180 minutes. Administration of 100 mg/kg in HPCD was
associated with neurotoxicity (seisures 1-30 minutes after dosing,
followed by lethargy). However, the mice appear normal 2 hours after
drug administration. When PMZ-1 was administered in 50% polythene
glycol (PEG) 400 in water (50 : 50), similar toxicity was observed at 50
mg/kg. Studies using PEG 400 and water (50 : 50) for intfravenous
administration of PMZ-1 at lower dose of 20 mg/kg. central nervous
system (CNS) foxicity was observed as disorientation but no seisures
were obseved. The drug elimination was much faster than when HPCD
was used as the vehicle of administration. The drug plasma
concentration reached 41 puM, 5 minutes after intravenous
administration. The sharp increase in absorption after 4 minutes
corresponse to the putative metabolite while the peak at 5.82 minutes is
that of the internal standard, acetophenone. Studies indicate some
bioavailbility of PMZ-1 after i.p. and s.c. administration af 50-100 mg/kg.
Plasma levels declined rapidly after dosing, reaching the limit of assay
sensitivity by 120-180 minutes. Oral bioavailbility is very low with
substantial compound found in the Gl tract after a 250 mg/kg dose.

Protein Binding:

From the protein binding studies of PMZ-1 to constituents of mouse
plasma, it was observed that the recovery of the drug was 45-50% in the
ultrafiltrates of mouse plasma (10 uM initial concentration). The studies
were carried out by interaction of PMZ-1 with model protein BSA, using
fluorescence spectroscopy as the analytical tool. The studies
demonstrated concentration dependent quenching of fluorescence of
BSA by concentration of PMZ-1in the uM range. PMZ-1 is present in the
urine affer parenteral and non-parenteral administration. The drug was
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also detected readily in liver, kidneys and small intestine tissue samples
taken during the first 60 minutes after intraveneous administration at 10
mg/kg body weight of a mouse. An earlier eluting peak representing a
possible metabolite was also observed in the urine. The presence of this
peak in plasma after oral administration is suggestive of first-pass
metabolism.

Hollow Fibre Studies:

Preliminary studies show that PMZ-1 is active when tested
intraperitoneally.

Di ion;

The compound, PMZ-1, is a natural product extracted from stem bark,
leaves and root bark of a Zimbabwean medicinal plant, Bolusanthus
speciosus. The plant is locally known as mupaka (Shona) and impaca
(Ndebele). B. speciosus is a deciduous tree common in all parts of
Zimbabwe, (A Rhodesian Botanical Dictionary of African and English
Plant Names, H. Wild revised by HM. Biegel and S. Mavi, Nationa/
Herbarium, Depariment of Research and Specialist Services, Ministry of
Agriculture,; Printed by Government Prinfer, Harare, Zimbabwe). Its
distribution is wide spread throughout the country at low to medium
alfitudes. It grows to the height of about 4 meters attaining its largest size
on termite mounts. It is found in woodlands usually on sand clay and on
rocky grounds. The wood is very durable and resistant to termite attack.

Traditionally, the plant is used as a herbal remedy as bile emesis (leaves),
for abdominal pains (root bark) and is used to induce vomiting (root
bark).

PMZ-1 was isolated from Bolusanitus speciosus (Bolus) Harmns collected
from the National Herbarium Botanical Garden, Harare, Zimbabwe on
June 16, 1993. The voucher specimen can be viewed at this venue,
Main Herbarium Accession # 285825 and Collector's # 106. Followup
samples were collected from other parts of Zimbabwe.

PMZ-1 is active against HIV-1p¢ (ECs = 0.1uM) and HIV-1,5 (ECso = 0.2 L))
in the United States of America National Cancer Institute's AIDS anti-viral
screen, with cytotoxic concentrations (ICsg) of 30 to 50 uM respectively.
This suggests that PMZ-1 has a broad therapeutic index (TI>300). PMZ-1
shows good activity when tested in the fresh human peripheral blood
mononuclear cells (PBMC's, ECsp< 1uM) and monocytes/macrophages
(Mono/Mac's, ECso< 1uM) assays. But PMZ-1 shows weak activity against
both HIV-2 and simian immunodeficiency virus (SIV) viruses. PMZ-1 exhibit
a pattern of activity against mutant HIV viral strains indicating its non-
nucleoside reverse transcriptase inhibitory (NNRTI) activity. PMZ-1 is
active against azidothymidine sensitive and resistant (AZTe" and AZT™®s)
as well as 2',.3-dideoxy-inosine (ddl) mutants, However, the compound
shows weak activity against viruses contfaining mutations in reverse
transcriptase (RT) codons affecting nonnucleoside reverse franscriptase
inhibitors (NNRTIs). The compound, shows reasonable activity (ECsg ~1.0
1M) against mutants, Y181 and L100!, which frequently arise during
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NNRTI clinical treatments and affecting general of structural types of
NNRTIs. PMZ-1 has demonstrated moderate activities against mutants,
isolated by Merck Sharp & Dohme Research Laboratories, which
exhibits two mutations in the reverse transcriptase domain at codons
103 and 181. The compound also exhibits some activity against three
other mutant viruses containing reverse transcriptase domain at codons
181, 139 and 100. Although the pattern against mutant viral strains
suggests that PMZ-1 is a NNRTI, the compound exhibits some activities
against HIV-2 and SIV a property not usually associated with NNRTIs. The
fact that PMZ-1 shows activity against double mutant strain and mutant
strains. 181, 139, and 100 warrants further studies. Virtually all NNRTIs
studied so far are totally inactive against mutant virus 100. It is necessary
to carry out assessment studies of PMZ-1 as a complementary drug with
other NNRTI's. Preliminary combination studies indicate that PMZ-1
exhibits anti-viral synergistic effects when administered in combination
with AZT. The testing of PMZ-1 in combination with other agents is
ongoing.

The mechanism-of-action studies have shown that while PMZ-1 shows
enzymatic activity of HIV-1 reverse transcriptase (IDsg = 0.043 pM) using
the template/primer, rC/dG, the compound is less active when the
rA/dT template/primer is used (IDsp=3.0 uM). This level of activity is also
observed with other NNRTIs. It inhibited protease enzymatic activity (IDsg
= 3.8 uM) and integrase enzymatic activity (IDso = 40 uM). The
polymerase chain reaction (PCR) time course studies confirm the anti-
reverse transcriptase activity in infected cells. Other time course studies
in which PMZ-1 is added at various times after infectious cycle suggest
that there are possibilities of other activities of PMZ-1, in addition of its
inhibition of reverse transcriptase viral enzyme.

PMZ-1 shows no effect on the attachment of virons to cells nor on fusion
of cells containing CD4 receptor with those expressing viral envelope
glycoprotein. The interaction of gp120®"™ protein of the HIV-1 virus and
CDy4 at the cell surface is necessary for the viral entry into the host cell.
The interaction of gp120°"V of infected infected CD4 with non-infected
CD4 causes cell aggregation leading to the proliferation of the virus.

A polymerase chain reaction (PCR) time-course study has confirmed
the activity of PMZ-1 against HIV-1 RT in infected cells. In other time-
course studies in which PMZ-1 was added at various times after infection
up to 28 hours postinfection) suggest that PMZ-1 exhibits other biological
activities in addition to inhibition of RT. When PMZ-1 is compared with
nevirapine, a typical NNRTI, nevirapine is only effective when added to
culture within the first 8 hours (before the period in which DNA synthesis
occurs) after infection of the cells. In contrast, PMZ-1 is effective even
after DNA synthesis has occurred. The XTT cytoprotection and inhibition
of p24 production are observed when PMZ-1 is added after reverse
transcriptase has been completed.

Based on the data presented, PMZ-1 is NNRTI with a novel chemical
structure and unique properties that acts intracellularly against the
reverse transcriptase (RT) viral enzyme and possibly against other viral
enzymatic targets. The possibility of PMZ-1 attacking multiple targets will
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have important clinical applications. More definitive studies to
understand the mechanism(s) of action of PMZ-1 against HIV-1 virus are
in progress. Better elucidation of the pattern of activity of PMZ-1 against
HIV-1 variants with site directed mutations affecting NNRTI's is also in
progress. Detailed studies using drug resistant strains are important in
order to evaluate the total effect of inhibition against HIV mutants. There
is need for better assessment of the role of anti-protease and anti-
intfegrase activities of the HIV-1 production. Preliminary formulation,
pharmacokinetics, quantitative assays, bioavailability, and toxicological
studies are necessary to assess the clinical potential of PMZ-1 as an anti-
HIV-1 chemotherapeutic drug.

Oral administration of 3 x 1 mg of PMZ-1 per day for three days to this
inventor resulted in total cure of his 20 year old athlelet's foot fungal
infection. PMZ-1 will be evaluated for its possible anti-fungal and
antimicrobial activities.

PMZ-1is ecsily extracted from the natural sources but its simple structure
suggests that the compound can be synthesized in the laboratory by
such persons as skilled in the art. Additionally, structural activity
relationships (SAR) studies of PMZ-1 are in progress with the aim of
improving both the integrase and protease activities. Table 8 below
gives the summmary of activities of PMZ-1.

ald

Parameter Findings
gp 120-CD4 Binding No binding
HIV-1 Attachment to CEM-SS cells No inhibition at 100 uM
Inhibition of RT Activity in virons IDsg = 1.2 and 4.8 uM using rA/dT
IDsg = 43 and 72 nM using rC/dG
Integrase activity IDsg = 40 uM |
Inhibition of purified protease IDsp = 3.8 uM
U1/TNFo Latent Infection XIT: Toxic at 2 3.16 uM but fine at 1
TuM
p24: no inhibiﬁonuof p24 production
Time Course Assay (1uM) PCR: Profile of RT inhibition PCR
signal at Pre only and at 4 hours.
No PCR product at Pre/tg, to, tg.s, 1
ortp

Table 8

Comparative molecular modeling studies, Baldwin et ol Structure, 1995,

Vol 3 No. 6, of the binding profile of Kynostatin, KNI 272, Formula VI, in
protease active site and a derivative of PMZ-1 shows that the PMZ-1
derivative, Formula V, will have a very similar binding profile. This
compound will be expected to have improved anti-protease activity.
KNI 272 is a very potent protease inhibitor, A7so, Y., Chem. Pharm. Bull.
40(8) 2257-2253, 1992. PMZ-1 derivatives will be expected to have a
better anti-viral enzyme inhibition profiles. Other computer modeling
studies with derivatives in this specification are in progress. Synthesis of
promising derivatives is also in progress. The results will be provided as
continuation-in-part when they work is completed.
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OH

PMZ-1 substituted with alkyl isoquinolinyl
side chain similar to that of kynostatin KNI 272

e 5
oy
NZ S
| i oo
N o\)L N AL N
N W
l!l o : o)
~ Ph 0 N
I
Formula VI H

Kynostatin KNI 272, Kiso, Y; et al. Chem. Pharm. Bull. 40(8) 2251-2253,
1992.

PMZ-1 shows good activity against breast cancer when tested in the 60
cell line panel. PMZ-1 is active and selective for the MCF7 cell line at

lower concentration < 0.025 pg/ml. The results of these studies are
shown in Table 9 and Drawings 27and 28.
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Time
Panei/Cell Llne Zeco
Leukemia
CCRF-CEM 0.358
HL-60 (TD) 9.485
X-562 0.245
MOLT-4 0.597
RPM(~8226 0.462
SR 0.414
Non-small Cell Lung Concer
AS49/ATCC 0.362
EXVX 0.371
nop-62 0.435
Hoe=92 0.798
NCI-~#226 0.612
NC1-H2) 0.570
NCl-dJ22M 0.633
NC[=-H460 0,186
NCI-H522 0.533
Colon Cancer
COLO 20% 0.273
HCC=-2998 0.99¢6
: . ncT-116 0.188
JueT=1s 0.380
-’ 4T29 0.248
KM12 0.244
SH-620 0.182
Cis Cancer .
SF-268 0,426
SF=-295 0.320
SF=539 0.578
SNB-19 0.482
SNB-T5 0.624
u2sl 0.172
Melanoma
WX (MvI 0.275
MALME=-3H 0.487
M4 0.240
SK-MEL-2Z 0.4137
SK~-MEL-28 0.597
SK-MEL-S 0.238
UACC-257 0.517
UACC-62 0.501
Ovarian Cancer
IGR=OVL 0.502
OVCAR-] 0,303
OVCAR-4 0.418
OVCAR-S 0.453
OVCAR-8 0.342
5X=-0v-) 0.507
Renal Cancer
186=0 9.213
A498 0.977
- ACIN 0.¢70
+ CAKI-1 0.3%4
AXF-393 0.489
e SM12C 0.601
LTy TK-10 0.899
. vo-31 0.684
Prostace Cancer
PC-J 0.463
DU-145 0.40)
Breast Cancer
MCF7 0.57¢
MCF7/ADR-RES 0.541
MOA-MB-231/ATCC 0.279
s 5787 0.665
MDA-MD-435 0,326
MDA=N 0.305
8T=549 0.631
T-470 0.725

ctrl

1.749
1.871
1.754
2,197
l.400
1.5%0

1.745
0.995
1.092
1.065
1.204
1.632
1.456
1.39)
1.407

1.275
2.325
1.602
2,022
1.679
1.550
1.040

1.560
1.059
1.751
1.512
1.109
1.087

1.64¢
1.288
1.153
1.007
1.610
1.191
1.602
1.646

1.382
0.988
1.08%
1.10%
1.538
1.416

0.913
1.396
1,724
1.248
0.887
1.941
1.662
1.881

1.542
1.394

0.727
1.789
0.687
1.175
1.379
1.510
1.259
1.820

l.
1.
1.
2.
1.
1.

1.
L.
1.
1.
1.
l.
1.
1.
1.

1.
2.
1.
L.
L.
1.
1.

1.
L.
1.
1.
1.
1.

1.
1.
1.
0.
1.
1.
1.

1.

1.
1.

1.

1.

1.

l.

0.

1.

1.
1.
0.
1.
1.
1.

1.

1.

0.

1.

0.
1.
1.
1.

K
i.
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l.ogl0 Concentratlion

Mcan Optlcal Denalties
-1.6

696
892
730
254
395
572

742
030
o080
035
255
731
418
36
337

227
552
455
912
ELY:]
566
025

608
038
775
484
093
090

671
369
113
586
581
156
583
591

156
069
071
109
498
477

828
iss
696
189
901
896
612
785

498
416

632
696
741
201
412
478

.237

110

0.6

1.664
1.730
1.622
2.117
1.418
1.568

1.753
1.034
1.083
1.014
1.189
l.621
1.37%
1.J40
1.384

1.260
2,664
1.503
1.859
1.539
1.543]
1.048

1.594
1.018
1.822
1.452
1,112
1.07s

1.610
1.338
1113
0.965
1.680
1.167
1.518
1.585

1.338
l.121
1.070
1.144
1.546
1.414

0.859
1.412
.871
l.188
6.907

.

0.4

1,340
1.602
1.299
1.707
1.207
1.274

1.618
1.047
1.120

.197

1

1

1.065
0.9217
1.566
0.994
1.352
1.421

1.314
1.049
1.003
1.153
1.444
1.199

0.906
1.420
1.439
1,125
0.894
.783
L4995
.440

[T

l.438
1.297

0.621
.ol4
.671
. 100
. 307
L3136
217
.260

tod

0.569
0.625
0.553
0.7717
0.662
0.585

0.589
0.663
0.923
0.784
0.962
0.128
0.975
0.612
0.692

2.4137
l.on
0.611
0.832
0.580
0.766
0.749

0.851
0.725
1.077
0.397
0.934
0.624

0.697
0.604
0.457
0.690
0.814
0.286
0.622
0.819

0.888
0.706
0.689
0.991
0.3386
1.191

0.718
1.250
0.831
0.691
0.754
0.887
.17
0.922

0.841
0.789

0.193
0.804
0.3
0.917
0.581
0.287
0.951
0.660

2.4

0.074
0.156
0.094
0.213
0.250
0.21)

9.028
0.122
0.009
0.004
0.401
0.098
0.004
0.056
0.140

9.012
0.0J4
0.002
0.017
0.024
0.036
g.020

0.224
g.ols
0.029
0.041
0.004
0.001

-0.006
0.115
0.006
0.045
0.025

=0.001
0.058

-0.003

0.001
0.022
0.159
0.00)
0.14%5
0.017

9.005
0.004
-0.004
0.009
0.012
¢.010
~0.014
-0.001

¢.o10
0.043

0.035
0.184
0.019
0.228
0.003]
0.007
0.047
0.290

Table 9
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-l.6

96
102
98
104
100
98

100
106
98
89
109
109
95
102
a4

5
117
20
93
94
101
98

104
97
102

96
102

37
93
11
105
105
97
27
77

Percent Geowth

~0.6

94
20
9l
75
102
28

101
106
99
8l
98
99
920
29
89

94
125
93
90
90
29
101

102
94
106
94
101
99

97
1086
96
93
107
97
92
95

95
119

102
95

-0
92
109

99
97
101
79

0.4

I
a1
70
69
79
82

91
108
104

72
Lot

70

82

93

3

98
123
8y
75
91
95
96

88
KRS
91
94
92
91

89
97
30
B8
96
79
77
80

92
10%
a8
107
§2
110

99
106
77
87
102
88
73
63

90
90

Jo
78
96
85
953
86
93
60

1.4

13
10
20
1t
21
14

24
47
16
-2
59
15
41
37
17

16

6
Jo
28
23
‘0
66

28
S5
42
50
64
49

3l
i

24
44
21

10
28

"
59
10
82
11
2

72
65

3s
€7
21
36
20

35
33

-66
21
13
49
24

sl
-9

2.4

-19
-68
-62
~64
-46
-48

~-92
-64
-98
-99
-35
-3]
-99
-70
-3a

~-36
-97
-39
-%6
-390
-85
-89

-17
-95
-95
-91
-99
-39

~100
-76
-98
-90
-96
~100
-89
=100

-100
-93
-62
~39
-58
-97

~-98
~-i00
-100
~98
-97
-98
=100
~100

-94
-89

=94
-66
-93
-44
-99
-98
~92
~-60

CIS0

S.88E+00
6.80E+00
6.J1E+00
$.38E+00
8.02E+00
7.39E+00

1.01E+01
2.21E+01
J.52E+01
4.94E+00
J.12E+01
S.73E+00
1.55E+01
1.44E+01
6.32E+00

9.67E+00
1.05€£+01
1.13E+01
8.41E4+00
1.01E+0L
1.65E+01
2.17e¢01

1.42E+Q1
2.69E+01
1.75E+01
2..50E+01
J.0SE+QL
2.41E+01

L.17e+01
9.31E+00
1.01c+01
1.85E+01
1.0JE+01
6.20E+00
6.29E+00
3.45E+00

1.86E+01
2.B6E+01
1.55E+01
3.7SE+01
1.69E+01
3.l8g+01

J.3BE+01
3.09E+0L
8 .96E+00
1.28E+01
J.15E+01
9.32E+00
1.15e+01
5.03E+00

1.34E+01
1.52E+01

<2.,50E-02
7.75E+00
8.95E+00
2.40E+01
L.08E«01
3.33E+00
2.54E+01
3.46E+00

TCIl

J.61E+01
3.37g+01
4.4JE+01
J.52E+01
$.19E+01
4.25E+01

4.00E+01
6.58E+01
6§.82E+01
2,37E+01
1.07€+02
3.55E+01
4.93E+01
S5.51E+01
J.82E+01

J.50E+01
2.84E+01
4.26E+01
4.19E+01
4.01E+01
5.21E+01
§.65E+01

6.91E+01
5.82E+01
5.09E+01
S.64E+01
6.16E+01
5.37E+01

4,J0E+01
J.61E+01
3.92E+01
5.35E£.01
3.81E+01
2.79E+01
3.13E901
4.12E+01

5.05E+01
6.11E+01
6.17E+01
7.07e+01
6.54E+01
6.67E+01

€.65E+01
6.225+01
4.17E+01
4.57E+01
6.36E+01
J.77E401
4.58E+01)
J.66E+01

4.59L£+01
S.03E+Q1

4.37€1+01
J.30E+0)
6.80E+01
3.93E+01
J.90E+01
5.67E+01
1.85c+01

LCcso

1.22E+02
1.47E+02
L.80E+02
1.63E+02
>2.50E+02
>2.50E+02

1.08E+02
1.85E+02
1.J2E+02
T.79E+01
>2,508+02
1.15E+02
1.12€+02
1.6JE+02
1.J6E+02

3.79€+01
8.75E+01
1.04E+02
1.07€+02
1.11£+02
1.,30E+02
1.{0E+02

>2.50E+02
1.26E+02
1.18E+02
1.27E+0Q2
1.25E+02
1.16E+02

1.04E+02
1.28E+02
1.01E+02
1.26E+02
1.02E+02
8.35E+01
1.01E+02
1.02e+02

1.138+02
1.31E+02
1.91E+02
1.33E+02
2.09E+02
1.32E+02

1.312+02
1.25E+02
1.02E+02
1.09E+02
1.28E+02
9.06E+01L
1.07E+02
9.57E+0L

1.098w02
1.23E+02

1.68E+01
1.64E+02
9.716L+01
1.888+02
1.00E+0C2
1.01E+02
1.26E+02
1.56E+02
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Cancer Data Interpretation:

The cancer data for PMZ-1 in this application were recorded at the
National Cancer Institute, USA. Table 9 is the record of the experimental
optical densities as a factor of logarithmic concentrations of the sample
tested. The table shows 9 major cancer cell lines along with the sub-cell
lines for each major cell line. The percent growth (PG) refers to the
percentage increase of the mass/numbers of cells being tested as
compared to the cells in the control. The response factors Glsg. TGl and
LCso are calculated based on the values of PG and are defined:
Glgo(PG=+50) the concentration of PMZ-1 required to cause test cells fo
grow only 50 % as compared to the growth of the cell in the control. TGl
(PG=0) the concentration of PMZ-1 for which the masses of the cells in
the control and in the test wells are equal. At this concentration, the cell
growth is suppressed. LCsq (PG=-50) the concentration for which the
masses of the cell in the test well are only 50% of those in the control.

Drawing 27 shows the dose-response curves for PMZ-1 derived by
plotting PG vs logo values of the appropriate concentrations for each
cell line. The curves are grouped by subpanels of the major group. Glgg,
TGI and LCg from the point each curve crosses PG line +50, 0 and -80
respectively. Drawing 28 shows all cell line responses combined. The
centre line represent the average response of all cell lines to the drug.
For each group and subpanels, bars extending fo the right are more
sensitive to the drug than the average, and those extending to the left
are less sensitive.

The compound PMZ-1 shows the greatest sensitivity against breast
cancer subpanel MCF7 with Glgg and LCsq at <0.025ug/ml and
16.8ug/ml respectively. PMZ-1, along with its analogs, has a potential to
be developed info useful chemotherapeutic compounds against
breast and other cancers.
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Isolaton of PMZ-1 from Bolusanthus speciosus (SB)

I 250 gm Biomass
methylene chloride:methanol
(4:1) overnight
T 19.5gm (7.8%) Crude Extract
Flash a) Silica gel
0.55% b) RP-18
3.8gm (19.5%) Fraction of PMZ-1
7.0% MPLC a) Silica gel
b)RP-18
1.83 gm (48.1%) Fraction of PMZ-1
HPLC a) Silica gel
b) RP-18
¢ + 1.37 gm (74.9%) Pure PMZ-1

Drawing 1
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100 gm Biomass

soxlet, 500 ml hexane, 4 hours

hexane extract contains lipophilics and

marc, soxlet, some chlorophyll, discard

500 ml,
EtoAc:CH2C12
(1:1), 4 hours

\

marc, discard

extract, concentrate, 3.4 gm

¢

RP -18, removes traces of chlorophyll and
lipophilics, yield, 1.94 gm, Fr. of PMZ-1

\

silica gel, MPLC, 75¢ mg, Fr. of PMZ-1

%

crystallize with toluene 530 mg (0.53%) of pure
PMZ-1 from biomass

Drawing 2
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Crude extract from Example 1 of
B. speciosus (SB),10 gm

dissolved in 100 ml MeOH, i; ml water was
added, this is partitioned with 3 x 100 ml hexane

1. evaporate all MeOH additional 2@ ml water added

Y Y

hexane fraction discarded
2. Partition with 3 x 100 ml EtoAc

3.1 x 50 ml brine

f

4. dry with anhydrous magnesium sulphate evaporate, 4.76 gm

Flash on C-18 MeOH : water (6.5 : 3.5) + 3% v/v 2-propanol per
liter repeat steps 1-4, yield, 2.2 gm fraction of PMZ-1

'

MPLC (toluene : EtOAc, 9 : 1), concentrated to yellow gum,
diluted with 20 ml toluene, left to stand at rt overnight, PMZ-1
crystallized to colorless crystals, yield 0.85 gm of pure PMZ-1,
8.5% from crude extract

Drawing 3
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Drawing 4

Drawing 6
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N o

Volumes 3 \/ .‘\~
) (}\\fb \ / i (/g J(
11.2 ([ (k g [ :
F\
.‘]
i /,'}_j_x) ,_;}»‘.,, 17.8
2" 4.8 \,'\\!,l"‘)}l{s,_‘r (l(\‘\.\} %\((‘/D»J \(\b\/
(‘ Hya ;b
Drawing 9
___//\/\
s
¢ ~>
o' . Volume = 41

Drawing 10
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National Cancer Institute
Developmental Therapeutics Program
I Vitro Testing Results

NSC: D- 675740-)7 -2 ll'l;ulc: 14 Il,.‘nh: IN [.'\SI'L: OBYO [Assay:  Mbmary Scicen
Teat Date: May 4, 199S ‘.\)ulubilily Inda: © !CUMI: I'MZ-1
Repurt Date: May 24, 1995 i(_'cll Line: CEM-SS }Sulvcnt: DMSO [00%

Tu Vitro Anti-H1Y Drug Scveeniug Resulls
Prinary Screen
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................ ———— vevuneGreranes
Sununary Duse Percent of PFercent of Contiral
Index Concentration (Molar) I'roleclion Infected Uninfected
wg 1C50 (Molar) 264 2 107 635 x 107! 57.66 58.93 96.09
A EC5U (Molar) 2.00 x 1077 90.79 91.07 97.37
T150 (IC/EC) 634 x 107 106.53 106.33 102,51
Canclusion 2.00 x 107 104.71 104.57 100.25
633 x 10 90,57 90.85 £5.00
CONPFIRMLED ACTIVE >
2,00 x 107 4.27 65.34 61.81
032 x 107 2447 20,74 12.70
200 x 107 ’ Yl 176 .2.78

Drawing 11
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Effects of PMZ-1 on p24 and XTT
in the Time Course Assay

=
= 100 -
5
) 75
= 50
& 25 -
v .
~ O ' Pre Prello
p24
e R s —
S 100 -bomm—mmggrom---mmmmomoTTITIIITTTTITTT
oll Tl - I ]
S 75+
B T - B
S oo [ &
:S 1 Il ] X:-‘Zﬂ._ _m_ _ﬁ, _-—_{_Bﬂl..{_ )
P - | : i
e 0 s o5 1 2 4 o 20 24 20 4B
Time (hours)
Drawing 12
Comparison of PMZ-1 to Nevirapine
in the Extended Time Course Assay
Nevirapine
”—é 100 -
s 75
O 2
S 50 -E&—
=25 -
ja% .‘T\
Pee Pren0 . 0 0.5 'T
PMZ-1
75 BB
O
S 50 --Eed—
SR TR J— .
= B8
Q |-=sa__kam . . § -~
Pre Prehi0 10 10.5 t! 12, 14

Drawing 13
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675740 activity in PBL ECS50 Assay

4.20€-07 1.35E-06 420046 135005

[675740]M

4.29C-00 1.)6E07

Drawing 14

Radioactive RT Inhibition Assay using
r(A):d(T) as a template .

125 -
100 == 5
©
5 75k — = = AN T ]
o
O <
S 50 L — - — —
2
25— — = — =
0 -
‘0.0001 0.001  0.01 0.1 1 10 100
Drug Concentration (uM) |
Drawing 15 o
- - PMZ-1 -[—}- Nevirapine
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Radioactive RT Inhibition Assay using
r(C):.d(G) as a template

% Control

. L/___,/,——ﬁ/tm -
y 0

0

0.0001 0.001 0.01 0.1 ] 10 1
Drug Concentration (uM)

g PMZ-1 S Nevirapinc - @ - AZTTP
Drawing 16

Effect of PMZ-1 675740 on HIV-1
protease activity

&
o
I=
@]
@)
=
®
o
(V)
o
0Ll— ‘ —
0.001 0.01 0.1 1 10 100
Drug Concentration (uM)
Drawing 17
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Inhibilion of integrase by PMZ-1

(NSC 675740)
70 /
50

2

€

w30

Drawing 18

Concentration (micromolar)

Inhibition of HIV-1Ada Infection in
Human Mo/Mo Cultures by PMZ-1

0.01 0.1 1
Drug Concentration (ulM)

0.0001 0.001

Drawing 19 -A- Viralp24  -@>- Cell Viability
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PERCENT CONTROL
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3

FUSION INHIBITION ASSAY RESULTS FOR PMZ
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