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PHARMACEUTICAL COMPOSITIONS AND COMBINATIONS
FOR THE TREATMENT OR PROPHYLAXIS OF DISORDERS
RELATED TO HIV AND RETROVIRUS

" Description of Invention

Field of Invention

The invention is directed to ‘a novel pharmaceutical ‘composition
comprising a compound of formula I. * Said composition can be used in the
treatment of disorders related to HIV and retrovirus and in the inhibition of

HIV and retrovirus replication. In addition, said composition ' can

optionally be combined with other anti-viral agents.

Background of Invention

It is well known that human diso_rdgfs of acquired immune

~ deficiency syndrome (AIDS) are caused by human immunodeficiency virus.

HIV as other viruses, cannot repllcate itself if it does not occupy the _

: blosynthe31s apparatus of its infected host. The apparatus is enforced to

produce structural proteins of viral offering. Such proteins are encoded
by the genetic materials within the infected viral particles. However, as a
retrovirus, the genetic material of HIV is RNA, rather than DNA as in the.

‘genome _ of the host cells. - Accordingly, the viral RNA -should '_be'

converted to DNA and then initegrated into the genome of the host cells, so
that the host cells can produce' the desired viral proteins. ‘The conversion
of RNA to DNA is accomplished by the use of reverse transcriptase (RT)
wh1ch is contained in the infected viral particles together with the RNA.

Reverse transcriptase exhibits three known enzymatic functnons ie,a
- RNA-dependent DNA polymerase, a ribonuclease and a DNA-dependent

DNA polymerase. RT firstly plays as a RNA-dependent DNA polymera_.se
to produce a single-stranded DNA copy of the viral RNA. And then, as a
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ribonuclease, RT releases the DNA produced from the original viral RNA™-
and destroys the original RNA. Finally, as a DNA-dependent DNA °
polymerase, RT uses the first DNA strand as a template to. produce the
second complementary DNA strand. The two strands of - the

‘double-stranded DNA are then integrated into the genome of the host cells
by another eﬁzym’e called integrase.

It is known that most compounds can inhibit the enzymauc functlon
of I-IIV reverse transcriptase. One class of know_n HIV-1 .RT inhibitors is
nucleoside - analogues This class includes zidovudine (ZDV),
2' 3'-d1deoxymosme (ddI) and 2',3"-dideoxycytidine (ddC). Another class
is non-nucleoside analogues. Such class includes nevn'apme which is
11-cyclopropyl-5, 11-d1hydro-4-meﬂ1yl-6H—d1pyndmo[3 2-b:2',3"-e][1,4]dia
zepine-6-one. Non-nucleoside - nevirapine and other especially suitable

compounds are described in US paten't No. 5,336,972.

However since HIV can: eas11y develop res1stance to known
t1-v1ra1 agents (e.g protease inhibitors and reverse transcriptase

| inhibitors), ’;he therapeutic effects of such agents are often lower than those

expected. In addition, the dosages essential for such agents result in side

" effects for most patients. The most common disadvantage is the toxicity
to normal cells. Therefore, persons skilled in medicine continuously

develop new anti-viral agents and effective dosages thereof to obtain more
effective treatments for disorders caused by HIV.

Recently, it has been found .that the integrases essential for viral

‘replication may be the target for developing another class of anti-viral

agents. It is especially potential for use in developing antl-HIV mhlbltOIS

In HIV and other retroviruses, the integration of a DNA copy obtained .
from the RNA genome into the host cells chromosome “is' essentlal for '
effective viral replication and multiplication of the viruses. More -
specifically, the enzymes are sequentially -effec'ted_ as follows: a
dinucleotide unit is removed from the 3-ends of the viral DNA ('c_alled.
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"'3'-proc'essihg“). The 3'-processed. strands are transferred from the °

* cytoplasm to the nucleus.  The 3'-processed strands are incorporated into ;
~ the corresponding host DNA in the nucleus through the offset cleavage of

5-base pair (called "strand displacement"). Moreover, integrase has not

. yet found the function similar to human cells. Therefore, mtegrase
" inhibitors may be useful for treatmg retrovual mfectlons

-Desplte the fact that mte_grases play an important role in the
retroviral life cycle, the information concerning compounds with selective
inhibition against HIV integrases is seldom reported. To date, the major -

classes of integrase inhibitors include DNA-binding agents, topoisomerase -
. inhibitors, aurintricarboxylic acid, caffeic acid phenethyl ester (CAPE) and

bis-catechols, and the like.

Many compounds are feboned' to inhibit HIV integrases in
biochemical assays. However, most of these compounds possess little or

" no activities in tissue cultures and have 10 selectivity in their action
* mechanisms. These results show that the compounds do not have

selectivity to eliminate the activation of HIV integrases or ‘that the

~ compounds inhibiting HIV integraee do not enter the cells. ' Particularly,
" although most compounds exhibit activity of inhibiting integrases in in

vitro enzymatic assays, it is not yet demonstrated that such compounds

have in vivo anti-HIV activity. . For instance, both actinomycin D and

CAPE have in vitro act1v1ty of mhlbmng mtegrases However, it is not

. reported that they have antl-HIV act1v1ty

- | CAPE is the product of the propohs It 1s known that CAPE has
anti-mitogenic, anti-carcinogenic, anti-inflammatory and
inmunqmodulafofy properties. Moreover, CAPE can selectively inhibit
virus-transformed and oncogene-transfomied rodent cells and humail_ tumor
cells, including colon adenocarcinoma (HT-29), melanoma (HU-1,
SK-MEL-28 and SK-MEL-MO), human breast carcinoma (MCF-7) and
_Fischer rat embryo fibroblast (CREF), and the like. CAPE can also cease
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the growth of human leukemia HL-60 cells and inhibit the synthesis of the -
DNA, RNA and proteins of HL-60 cells. The activation of NF-Kappa B:
by tumor necrosis factor can be dose- and time-dependently blocked by
CAPE. CAPE can also be used as lipoxygenase inhibitor, performmg
anti-oxidation act1v1ty

~ Summary of the lnv_ént-ion

It is an object of the invention to provide ‘a_pharmaceutical

‘composition for use in the treaiment or prophylax1s of disorders related to

HIV and retrovirus.

It is also an object of the invention to provide a phamaceuﬁcal
composition for inhibiting HIV and retrovirus viral replication.

It is a further object of the inv_e_ntion to provide a combination of the
composition of the invenﬁon with known anti-viral agents.

Brref Descnptlo of the Drawmg

Flgu.re 1 represents the cellular activities in rmcroculture tetrazohum _
tests for 24 hours.

Figure 2 represents the cellular activities in microculture tet_raiolium
tests for 48 hours. '

Figure 3 represents the results of treatmg penpheral blood
mononuclear cells infected with A) macrophage—iroplc (NL-43) (B) T

- cells-tropic (JRCSF) and (C) dual tropic (89.6) viruses, respectrvely, with

caffeic acid phenethyl. ester at different concentrations

Figure 4 represents the results of treating penpheral blood -
‘mononuclear cells infected with (A) macrophage-troprc (NL-43) (B) T

cells-tropic (JRCSF) and (C) dual tropic (89.6) v1ruses respectrvely, with
methy] caffeate at different concentratlons



- 10

15

20

25

-5-

Figure 5 represents the results of treating peripheral blood -

- mononuclear cells infected with (A) macrophage-tropic (NL-43), (B) T E

cells-tropic (JRCSF) and (C) dual tropic (89.6) viruses, respectively, with
phenethyl dimethyl caffeate at different concentrations.

| Legends

In Figures 3-5, (+) md1cates mamtalmng the ongmal concentratlon |

| of the compound added after washmg at the end of the mfectlon

In F1gures 3-5, (-) indicates removmg-the compound after w'ashing.

In Figures 1-5, the vertical axis represents the concentrations (uM)of
the compounds tested. :

In Figures 3-5, the honzontal axis represents the concentrations (unit) o

of. the viral P24 antigen.

In Figures 1-2, the horizontal axis represents relative percentage..

Detailed Description of the Invention

The subject invention relates to the effects of the eompounds of
formula I and pharmaceutically acceptable salts thereof for use in the
treatment or prophylaxis of disorders related to HIV and retrovirus. More

specifically, the compounds of formula I can be used in the tréatment or
:prophylaxis of disorders such as acquired immune deficiency syndrome
'(AIDS) AlDS-related complex (ARC) and adult T-cells leukemia.

Therefore the invention provides a pharmaceutical composition for the _

treatment or prophylams of disorders related' to HIV and retrovujus,

comprising an effective amount of a compound of formula I

Ar-A-C-O-(CHp)B
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Ar represents aryl, which is unsubstituted or subst:tuted with halo. |
hydroxyl or Cy.g-alkoxyl; ‘

A represents Cj.g-alkylene, Co_g-alkenylene or C;_g-alkynylene; |

m is an integer from 0 to 6; and

B represents hydrogen, Cl_s-alkyl or aryl, said aryl is unsubstituted or
substituted with halo, hydroxyl, Cj.g-alkyl, C7.g-alkenyl or Co_g-alkynyl:

or ._ pharmaceutically acceptable -salts thereof,. together W1th a
pharmaceutically acceptable carrier. | o

Preferred compounds of formula I are those ‘wherein

| - -Ar represents phenyl or naphthyl, Wthh is unsubsututed or substltuted with

halo, hydroxyl or C1-g-alkoxyl;

A represents C1._4-a1kylene or C2_4¥alkenylene;

. m s an integer from 0 to 3; and

B represents Ci-3-alkyl or pheny_l,' said phenyl is unsubstituted or

 substituted with halo, hydroxyl or C1_g-alkyl;

or pharmaceutically acceptable salts thereof.
More preferred compdunds of formula I are those wherein

Ar represents phenyl wlnch is substltuted with halo, hydroxyl or methoxy, -

A represents C2.3—a]kenylene

" mis an integer from 0 to 2; and
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- or pharmaceutically acceptablé salts thereof.

The most preferfed compounds of formula I are selected from the -

. group consisting of:

caffeic acid phenethyl ester (CAPE),

phene{hyl dimethy] caffeate (PEDMC),

methyl caﬁ'eaté (MC), and

- 4-bromocinnamic acid phenethyl .cster',

or pharmaceutically acceptable salts thereof.

It was foui_ld that the compounds of formula I and pharmaceutically

‘acceptable salts thereof have a substantial inhibiting “activity in HIV
~ replication.  Further, the integrases of retrovirus and HIV are highly

homologous. Accordingly, the invention also provides a pharmaceutical
composition for inhibiting HIV and retrovirus replication, compnsmg a

~ compound of formula I as deﬁned above together with a phatmaceuucally-
. acceptable carrier.

'_I‘he' compound of formula I may have one or more cthal centers.

' TherchIe, it has.'various_’ stereoisomer forms. That is, the compound of
‘formula I includes all such isomers.

The compound of formula' I and' the starting materials for its .

preparation can be prepared by known processes, such as methods
described in references (e.g., He zhao et al., J. Med. Chem. 1997,. 40,
1186-1194; Chinthalap_ally B. Rao et al., Chem. Biol. Interactions, 84
(1992) 277-290; and the like). That is, the compourids of formula I can be -
prepared by reactions noted in such references under known and
appropriate reaction disorders. The preparation can also be made by some
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of the known processes with minor modifications. However, such a -

preparation is not described in detail herein.

Nowadays, AIDS pauents are treated with cocktall theraples
However, the HIV in some of the patients still developed resistance to
known anti-viral agents. Effective treatments or prophylaxxs therefore
cannot be achieved. To achieve effective treatment or. prophylams of

AIDS or related disorders and inhibition of viral rephca’uons it is necessary

- to use in combination with other' anti-viral agents Therefore, the

invention provides a combination of a compound of formula I and one or
more anti-viral agents. The anti-viral agents are selected from the group
consisting of protease inhibitors such as indinavir, ritonavir or nelfinavir,
nucleoside reverse 'tranécriptase inhibitors such as zidovudine (ZDV),
lamivudine (3TC), stavidine (d4T), 2'3'-dideoxyinosine (ddI) or
2' 3'-d1deoxycy11dme (ddC), non-nucleoside reverse transcriptase mh1b1tors
such as nevirapine, and mtegrase mlubltors

It will be appreciated that the compounds of the combination '.m_a_y' be |

" administered simultaneously, either in the same or different pharmaceutical

formulation’ or sequentially. If there is sequential ad:mmsﬁatlon, the delay'

. in administering other active ingredients should not be at the expense of

losing the benefit of a synergistic therapeutic effect of the combination of
the active ingredients. It will also be understood that the various active
ingredients used in the combination of the invention, or the ;Shysiolegically_
functional derivatives of any thereof, whether presented simultaneously or
sequentially, may be administered individually or in multiples or in any

- combination thereof The .active ingredients in the combmauons are

preferably admuustered ' simultaneously or sequentially in _separate
phannaceutlcal formulatlons, most preferably sunultaneously.

While it is possible for the active mgredlents of the combmatlon to

- be administered as the raw chemical it is preferable to present them as a -

pharmaceutical formulaho.n. Pharmaceutical formulations according to the .
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present invention comprise a eomb_ination according to the invention -
together with one or more pharmaceutically acceptable carriers or -
excipients and optionally other therapeutic agents. The carrier(s) must be
acceptable in the sense of being compatible with the other ingredients of .

- the formula and not deleterious to the recipient thereof. When the

individual eomponents of the combination are administered separately 'they

are generally each presented as a phax_maceutit:a.l formulation.

It will be understood that the administration of the combination of
the invenﬁon by means of a single patient pack, or patient packs of each
formulation, containing within a package insert instructing the patient to

- the correct use of the invention is a desirable additional feature of th15 |

invention.

The compound ‘of formula I and/or pharmaceutically acceptable salts
thereof for use in the invention can form suitable dosage form in

combination with at least c_ine solid, liquid and/or semi-liquid excipient or

_ adjuvant.

Useful excipients are inorganic or organic materials which are -

" suitable for enterable (e.g., oral), parenteral or tOpical admihistration,' and

20

25

.. 30

are not interactive with the aforementioned compounds, e.g., water, oils,
benzyl alcohols, ethylene glycols, polyethylene glycols, gelatm, sugars
such as lactose or starch, magnesium stearate, talc and petroleum jelly. In

. particular, tablets, pills, coated tablets, capsules, powders, particles, syrups
“or drops are for oral administrations; - suppositories are for rectal
‘administrations; solutions, as well as "'suspensions, emulsions, and

injectable solutions are for pafehteral adrniniétfations; and ointments,
creams or powders are for topical administrations. The compounds of the
invention can also be lyophilized and then used in the preparatlon of for

example, injectible solutions. These fonnulatlons can be stenhzed, and/or

contain adjuvants such as lubncants, preservatives, stablhzers and/or
wetting agents, emulsifying agents, buffers, colorants, ﬂévon'ng agents
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and/or sWeetening agents.

Since the high dose administration of anti-viral .agents to'p.atients can
easily result in toxicity, the invention provides a pharmaceutical
composition or combination comprising safe and effective amount ofa -
compound of formula I, wherein the safe and effective amount is from 0.1 |
to 1000 z M, preferably from 100 to 400 ¢ M.

- Specific dose level to be administrated to individual _'pa.tient is
determined by all possible factors, such as .th_e- activity of the specific
compound employed, the age, body weight, general health, sex, diet, mode
and time of adnﬁnistration, rate of excretion, drug combination, the severity
of the disorder to be treated, and the like. Oral administration is the
preferred route of administration. |

Example 1

Synthesis of 4-Bromocinnamic Acid Phenethyl Ester

© . The solution of 500 mg (1 eq.) 4-brorhebenzyledehyde and 562 _ing |
(2 eq.) malonic acid in 4 ml of pyridine was mixed thoroughly, and 266 ml

. of piperidine was added. " The mixture was heated to 80°C for 2_-h'ouré,

and then heated to 115°C for 8 hours. After cooling, the reaction mixture
was poured into 250 ml of cold water. The solution w.as_' acidified by

‘slowly adding with 10'ml of HCL. Crystals were separated by filtration

and then washed 4 times with cold water. The crude acid was dissolv’ed ina

~ solution of aqu_eoils NaOH (1 : 20). The solution was filtered, diluted

with 10 ml of cold water, and acidified with 1:1 HCL. The mixture was
filtered, the crystals washed with 20 ml of cold water and extracted with

chloroform (Yleld 771%).

4-bromocinnamic acid (1 eq.) was placed to_gethér wuh 8 ml of
CHCI3 and SO2Cl3 (3 eq.). The mixture was heated to 70°C for 7 hours

and concentrated to give acid chloride. The acid chloride was “then -
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dissolved in CHCl3 (10 ml) and the solution was added drdpwise to the -
mixture of phenylethyl alcohol (2 eq.) and pyridine (2 eq.) in 10 ml of *-
CHCl3 over § minutes. The mixture was stirred for 30 minutes and

purified with column thomatbgraphy to give 4-bron_10cinnamic acid

* phenethyl ester (Yield 88.6%).

Example 2

Cytotoxicities of Caffeic Aéid Phenethyl Ester (CAPE), Methyl
Caffeate (MC) and Phenethyl Dimethyl Caffeate (PEDMC) to Peripheral
Blood Mononuclear Cells (PBMC)

In 24-well plates, PBMC cells were exposed to various ,
concentrations (0.1, 0.5, 1, 5, 10, 25, 50, 100, 200 and 400 1z M) of CAPE,
MC and PEDMC for 48 hours. = Viability of the cells was assayed by the
trypan blue dye exclusion method. ‘More speciﬁcally, for determination
of the growth inhibitofy.effect of .MC, CAPE and PEDMC, cells were

- placed in 6-well dishes with sevéra} sub-cytotoxi¢ concentrations of these
- agenté for 48 hours. The concentration of DMSO was adjusted to be less -
~ than 0.5%. Cells from quadruplicated dishes were washed once with

- Hank's Balanced Salt Solution (HBSS). According to the process, the

| 'ﬂoating dead cells will be separated from the live monolayer cells. Then

the cells were stained with trypan blue and counted. The total number of

 viable cells i in the control group ‘was con51dered as 100% v1ab111ty and the
: agent-treated cells were compared with the control group for the
" determination of % viability... The % viability of agent-treated cells was R
 calculated from the total number of vmble cells in the control group and in

the agent-treated group.

: The results are shown in the following table. The viabilities of
PBMC under high-dose treatments of CAPE, MC or PEDMC, even as high

' ‘as 400 M, have no substantial differences from those under low-dose

treatments. (e.g., 0.1-10 4 M). The results indicate that the com'pour_-lds'
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tested do not cause cytotoxicity to cells under such a high dose.

Cytotoxicities of CAPE, MC and PEDMC to PBMC

(the numbers of dead cells in 400 cells' count as follows and the num‘Bers -
of dead cells in control being 9 cells) |

concentration CAPE _ MC P_EDMC

s(;zM)

The %viability The . % ~ The % viability

numbers numbers viability numbers
of dead of dead of dead
.cells in cells in cellsin
400 cells' 400 cells' 400 cells'
count _ count count
400 8  392/391° 7 393391 .6  394/391
o (1003%) (100.5%) (100.8%)
200 7 393/391 - 8 392/391 7 : 393/391
| (100.5%) (1003%) (100:5%)
100 11 389/391 7 393/391 10 390/391
- (99.5%) " (100.5%) O (99.7%)
50 12 388391 11 3895391 10 390/391
| (99.2%) C(995%) (99.7%)
25 5 395/391 11 389/391 8 5 -392/391
(101%) (99.5%) (100.3%)
: 10 100 . 390/391 7 393/391 © 9 391/391
- (99.7%) (100.5%) (100%)
5 10 390/391 9 '391/391 11 389/391 -
(99.7%)  (100%) (99.5%)
1 7 - 393/391 12 388/391 7 " 393/_391
(100.5%) (99.2%) (100.5%)
0.5 9 _' 391/391. 7 393/391 10 390/391 |
(100%) (100.5%) . . (99.7%)
0.1 11 389/391 9 391391 | 11 389391
(99.5%) (100%) (99.5%)
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Example 3 .

The Cellular Actiylties m Microculture Tetrazolium Tests

The cellular activities were tested according to method as described

~in Alley M.C. et al., Cancer Res. 1988; 48(3):589-601. ‘The principle of
- the method_ resides .in that live cells can reduce MTT., ie.,
3-[4,5-dimethylthiazol-2-y1]-2,5-diphenyltetrazolium bromide)(tetrazolium

salf) to formazan crystal through the dehydrogenase metabolism in
‘Mitochondria. The crystal was dissolved in propanol and OD. values were

_determined at 570 nm. The OD values can indicate the numbers of the
" live cells. The growth conditions of the cells were observed firstly. .The
~ cells were diluted to 2x10* cells/ml. 100pl sample' taken by micropipet
- was placed in a 96-well plate. The plate was cultured for 24 hours as

37°C and 100pl of the compoundé to be tested, which were prepared in

medium, were added in each well.  After culture for 48 hours, supernatant

liquid was absorbed and 90 pl /well medium and 10ul /well MTT solution

. were added. After culture for 4 hours, supernatant liquid was absorbed

and 100 pl DMSO and 10pl /fwell was added. Each well was

homogeneously m1xed The absorbarice was detemnned at 570 nm.

As showed in Flgures 1 and 2, CAPE and EC there is no substanual
eﬁ’ects between PEDMC, CAPE and EC. The results mdlcate the cells |

are actually alive.

) xample 4

P24 Quantification for HIV and retrovirus- 1; =

PBMCs were treated with various concentrations of CAPE, MC and

PEDMC provided in Example 2 and sunultaneously infected with

macrophage-tropic (NL-43), T cells-troplc (JRCSF) and macrophage and T -
cells dual tropic (89.6) HIV-1 isolates. The next day, the added
compounds were removed by washing methods or maintained at the same

concentration. Samples were divided into two groups and the -
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upernatants of the culture medium were collected at the 3 and 7 days after -
infection, respectively. The use of P24 EIA Reagent Kit of Abbott *
Laboratory compares the concentratlons of viral P24 antigen with or

without the compounds tested.

" As showed in Figures 3-5, CAPE MC and PEDMC have

~ significantly inhibited viral replications. Especially, CAPE and MC at the

concentration of 100 £M or less, can 100% inhibit v1ral rephcat:lon of

various HIV isolates. When the concentration of the compounds tested
gradually decreases, the inhibition of viral rep'licétion gradually decreases.
Mdreover, the activities were not different due to various HIV isolates
(NL-43, JRCSF or 89.6). It seemed that the occurrence of inhibition
could not be achieved in the attachment stage but only after the subsequent
viral penetratibn Given the above, the results showed that CAPE, MC
and PEDMC can inhibit repllcatlon of the HIV isolates with various

-troplsm
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The detailed data in Figures I-5 are as follows:

' MTT 24n CAPE EC

PEDMC

. 0.1  97.49 98.38 92.38
" 0.5 10467  105.82 98.72 -

4 10925 11022  98.26

5 10241 10118 9433
10 93.07 .102.41 98.72
25 9865 109.46 10727
50. 9549 9215 10203
100 96.15  98.07 106.06
200 ~106.8 99.69  97.93
400 10862 . B89.69 94.8

Figure 1
MTT 48h CAPE EC  PEDMC
0.l 8749 10381 9731
0.5 97.54 98.92 98.72
1 10418 . 103.37 105.28
S 974 94,44 104.07 .
10 9476 98.35 98.08
25 9692 9794  98.78
50 9642  98.19 97.15
100 94.02 98.77. - 9774
200 986 98.83 96.32
400 989 10207 9376
" Figure 2

_ CAPE  NL43(+) NL43(-)

400
200

100

50
25
10
5
1
0.5

0.1

0

-0

0
166.12

- 975.64

990.64
1000
1000
1000

- 1000

o .

62.26
865.44 :
988.28 -

1000
-1000

1000

1000
1000

CAPE  JRCSF(+) JRCSF(-)

400 0. o
20 0 0
100 - - 0 0
50 0. -0
25 0 0
10 ‘64272 34.42.

5 96562 1000

1 1000 1000

-05 1000 1000
0.1

1000

CAPE  89.6(+) 89.6()

400

o 0
200 .0 0
100 0 1132
50 0 24353
25 0 182.44

10 23032 25521
.5 24387 28051

1 64371 1000
05 89922 949.75 -
01 1000 1000
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400

-~ 200
100
- 50
25

. 10
.5
-1
0.5
0.1

0

0

o

27307

220.63
" 1000
1000
1000

- 1000 -

1000

| NLa3s) NLa3()

253
518.45

- 687.24 -

922.63
1000
1000
1000

1000

1000
1000

PEDMC NL43(+) NL43()

400 -

200
100
50
25

10

5
1

. 05"
+ 01

640.7
890.43
. 1000
1000
1000
1000
1000

11000 * -
" . 1000 .

-1000
1000

898.4

- 981.43 .

1000
1000 . -

1000

1000
-1000

1000

1000

MC

400
200
100
50
25
10

0.5
0.1

.r-15-

[~ M= =]

253
58.13
1000
1000

1000

Figure 4

_PEDMC ' JRCSF(+) JRCSF()

400  348.96

. 200 © 45246
100 89245
50 1000
25 - 1000
10 1000

5 1000

1. 1000

05 1000
1000

04

Figure 5

JRCSF(+) JRCSF(-)

0
0
0
4264

" 786.67

828.46
1000

1000 *

1000

1000

869.4

1000 -

1000
1000

1000 '.

- 1000
1000

1000 .

1000
1000

MC

400
200
100
50

25

10

5

:
0.5
0.1

0

0

. 8.91

:18.4
52

14.36

.66.78

149.67

- 954,88

1000 -

" PEDMC  89.6(+)

400 84.85 .
200 = 187.69
100 23849 -
50 747.3 -
25 88642 .
10 965.48 -

5 1000 -

1 1000
0.5 1000 -
0.1

11000 -

89.6(+)  89.6()

. .0
124.97

1278.43

286.46

1504.42

624.39
1000
966.67
1000
1000

| 89.6(-)

494.91
539.82
647.
681.42
9274 -
932,67

1000
1000
1000

1000 .
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Claims

1. A pharmaceutical composition for the treatment or
prophylaxis of disorders related to HIV and retrovirus or for the inhibition
of "HIV and retrovirus replication, comprising an effective amount of a

compound of formula 1.

JNPSLPOSI |11 1117111 .

Ar represents aryl, which is unsubstituted or substituted with halo,.
hydroxyl or. C1.g-alkoxyl; '

A represents Cj_g-alkylene, Cy_g-alkenylene or Cz-5-a]kynyle1ie;

mis an.integ'er from 0 to 6; and !

B represents hydrogen, Cj.g-alkyl or aryl, said aryl is unsubstituted or - _
 substituted with halo, hydroxyl, C1.g-alkyl, C3.g-alkenyl or Cp.g-alkynyl; -

or p_harmac'euﬁcally acceptable salts thereof, together w1th a

pharmaceutically acceptable 'c_arrie_r.

© 2. 'The pharmaceutical compo_siﬁbn according to Claim _1,"_
‘wherein i | A

Ar represents phenyl or naphthyl, which is unsubstituted or substituted with

halo, hydroxyl or C 1-6-alkoxyl;
A represents C1_4-alkylene or Cy.4-alkenylene;

m is an integer from O to 3; and
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‘m is an integer from 0 to 2; and

18-
B represents C1_3-alkyl or phenyl, said "phenyl is unsubstituted or
substituted with halo, hydroxyl or C1._g-alkyl.

3. . The pharmaceutical composition according to Claim- 2,

wherein

Ar represents phenyl, which is substituted with halo, hydroxyl or methdxy;

A represents Co_3-alkenylene;

e

T U

B represents methyl or phenyl.

4, The pharmaceuti¢al composition according “to Claiin 1,
whergin the compounds of formula I are selected from the gl'oup consisting
of: | |

caffeic acid phenethyl ester (CAPE),

phenethyl dimethyl caffeate (PEDMC),

. methyl caffeate (MC), and

15

20

4-bromocinnamic acid phenethyl ester.

5. The pharmaceutical composition according to Claim 1,
wherein the disorders such as acquired immune deficiency syndrome
(AIDS), AIDS-related complex (ARC) and adult T-cells leukemia.

6. The pharmaceutical composition according to Claim 1,

| wherein the effective amount of a compound of formula I is 0.1-1000 M.

7.  ‘The .pharmaceutical composition according to _Claini 1,
wherein the effective amount of a compound of f_onnulaI is 100-400 pM.

8. A combination comprising an effective amount ‘of a
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compound of formula I.

| o - t
“acacocupgs | HEIORDOAN

- wherein

Ar represents aryl, whxch is unsubstituted or substituted with halo, hydroxyl

or Cl 5-alkoxyl

A represents Ci-¢-alkylene, Cy. 6-alkenylene or Co_6- alkynylene

m is an mteger ﬁ'om 0to6; and ‘

B represents hydrogen, Ci-6-alkyl or aryl, sa1d aryl is unsubstituted or .
substituted with halo, hydroxyl, C1.¢-alkyl, Cy.g-alkenyl or C2_6-alkynyl;

‘or pharmaceutically . acceptable ‘._salts ~ thereof, together with a

pharmaceutically acceptable carrier,_ .
with one or-more antiviral agents.
9. The combination accordirig to Claim 8, wherein

A.r represents phenyl or naphthyl whlch is unsubstltuted or subsututed with
halo, hydroxyl or Cl-e-alkoxyl ' '

A represents Cl-4-alkyle_ne or C2_4-a1kenylene;

m is an integer ffom 0to 3; and

B represents C1-3 alkyl or phenyl, sa1d phenyl is unsubstltuted or
substituted with halo, hydroxyl orC 1_6-alkyl | |

10. The comb;nation according to Cla_im _9,-'Wherein
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Ar represents phenyl, which is substituted with halo, hydroxyl or methoxy; -

A represents Co_3-alkenylene; N :
m is an int_eger from 0 to 2; and ' o ”!Il“cl "II!_I “IH" "IISI " '!ll
B represents methyl or phenyl. |

- 11. The co_r'nbinétion according to Claim 8, wherein the compounds of
formula I are selected from the group consisting of: ' '

czi_ffeic acid phenethyl ester (CAPE),

phenethyl dimethyl caffeate (PEDMC),
methyl caffeate (MC), and
.4-Bromocinnamic acid phenethyl ester.

- *12. The combinatio_ﬂ accdrdirlg- to Claim 8, wherein the antiviral

-agents are selected' from the group conmsisting of protease _inhiﬁitofs,

nucleoside _reverse . transcriptase inhibitors, nonénuc':leosidg reverse
transcriptase inhibitors and integrase inhibitors. . -

1'3. The combination according to Claim- 8, wherein the pfofease :
inhibitors are selected from the group consisting of indinavir, ritonavir and
nelfinavir. | |

14. The combination according to Claim 8, wherein the nucleoside
reverse transcriptase inhibitors are selected from the group con;sisting of
zidovedine  (ZDV), lamivudine (3TC), stavudine  (d4T),
2',3'-dideoxyinosine (ddI) and 2',3"-dideoxycytidine (ddC).

15. The combination according to Claim 8, wherein non'-n_ucleoside'-'_
reverse transcriptase inhibitor is nevirapine. '

16. The combination according to Claim 8, wherein the effective
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T

amount of a compound of formula I is 0.1-1000 pM.

17. The combination according to Claim 8, wherein the effective
amount ofa compound of formula I is 100-400 uM.

- 18. The combination accordmg to  Claim 8 “wherein the actlve
: components are admlmstered sunultaneously

19.- The combination according to Claim 8, wherein the active
components are administered sequentially.



