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Chemical compounds

Present invention relates to a group of new compounds of the
.general formula I:

Nu-O-Fa _
wherein O represents an oxygen, Nu is a nycleoside or nucleoside
analogue, and Fa is an acyl group of a mono-unsaturated C18 or
20 fatty acid. The invention also concerns anti viral pharma-
ceutical and vetrinary compositions comprising a compound of
formula I alone or in combination with a pharmaceutically
acceptable carrier. A further part of this invention is a method
for the treatment of a human or animal patient suffering from a
viral infection and for reducing the infectious load by '
administering a compound of formula I.

Technical Badkground

A large number of‘serious diseases, such as AIDS, hepatitis B,.
herpes and gynecological cancer, as a late result of papilloma
warts, are caused by viral infections.

Virus are small infectious agents which are incapable of
independent replication and thus are dependent on a host cell to

replicate. The genetic material of the virus is either RNA or
DNA. '

When infecting an organism, the virus attaches to a specific
"host cell. The virus penetrates the cytoplasmic membrane after
attachment and the viral genome is released from the virus
particle. The viral'genome is usually transported to the cell
nucleus where new viral genomes are replicated. New viral
protein is synthesized in the cytoplasm and new particles are
formed either close to the cytoplasmic or nuclear membrane.

Some virus have genomic material which is directly (DNA virus)
or indirectly (Reverse transcription of RNA, retrovirus)
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ihfections. Viruses are small infectious agents which are 10 incapabl e of

i ndependent replication and thus are dependent on a host cell to replicate.
The® gedetic material of the virus is either RNA or DNA. Wen infecting an
organi sm the virus attaches to a specifgc host cell. The virus penetrates
the<l5 cytoplasm c nenbrane after attachnment and the viral genone is

rel easedifconporetedrin e thése. celThgenonas.

Extracellular viruses are neutralized by circulating antibodies
and the cellular immune apparatus may attack and remove infected
cells. Viruses within the infected cells escape immune
surveillance if viral antigens are not exposed on the surface of
the cells. |

The immune attack on infected'organs contributes to disease by a
mechanism commonly called virus induced immuno-pathology.

The mechanisms underlying some of the more importaht viral
diseases differ. '

When suffering from a HIV infection, the patient's T helper
cells are invaded and destroyed. This leads to a
immunodeficiency condition, which makes the patient very
succeptible even to infections which normally.afe conguered by
the immune system without any harmful effects for the patient.

The Hepatitis B virus invades the liver cells, and the patient
may become very ill when the immune system tries to rid the body
of these infected cells. If the infection is not conquered by
the immune system at an early stage, the result will be chronic
hepatitis. The patient will thus be infectious throughout his
life. For a group of patients the chronic hepatitis will develop
into cirrhosis or cancer of the liver. -

In herpes simplex infections, the virus enters the epidermal
cells originally. The herpes simplex virus travels up to a nerve
center where it lies latent to break out at intervals. Although
not life threatening in most cases; a herpes infection is
painful and the patient will be infectious  every tiue an
outbreak occurs.

In the papilloma virus, notably in the genital tract of women,
the viral genome is located in the nucleus of epithelial cells,
but not integrated in the cell chromosomes. This is a persistant

Thisllsiiiﬁ |!iii||3ﬁ|eilliﬂilird



génone'is usual ly transported to the cell nucl eus where new viral genones

~are replicated. New viral prétein is synthesized in the cytoplasmand new
partiicl®s are forned 20 either close to the cytoplasmic or nuclear
menbrane:. Some viruses have genom c nat%rlal which i's directly (DNA virus)

or

indirectly (Reverse transcrlptlon of "RNS, retrovirus) This is the

replace%%&hfﬁfﬂﬂiand with some tumor promoting strains an integration

finally occurs leading to a malignant development. The viral
genome in this case has a decisive initiating effect in the
process leading to cancer.

If the immune system manages to rid the body of the virus at an
early stage, this leads to a life long immunity. On the other
hand, if the virus is too aggressive and avoids the immune
apparatus, no immunity is achieved and a continuous infectious
state is the result.

As a result of the different méchanisms,.the therapeutic
strategy would be different for these conditions.

The ultimate goal in the treatment of HIV/AIDS would be to free
the patient from the infectious virus. This seems to be remote
at the present stage. However, much can be obtained by improving
the general condition of the patient. A reduction of the virus
load would increase the length of the symptom free period and
reduce the infectiousnesé, which is of utmost importance in
regard to the epidemiological situation. All currently used
anti-viral agents have toxic side effects, which presently makes
a sufficiently aggressive treatment impossible.

It is assumed that there are between 250 and 300 million
carriers of hepatitis B world wide. It is known that a great

. number of these are going to develop hepatomas or liver

insufficiencies due to the infections. Promising results in the
treatment of the carrier state have been obtained in recent
years by induction of an immune response with interferon.
Therapies reducing the virus load is important in this regimen
as efficient treatment of acute Lepatits B would reduce the
number developing into a carrier state. The recently identified
hepatitis C virus causes a very great number of cases with
hepatitis whereof a large number develop into carriers.
Preliminary studies seem to indicate that the carrier state may
be broken by similar therapeutic regimens as for hepatitis B.
Herpes simplex 1 and 2 frequently infect humans causing a
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2 incorporated in the host cell genomes. Extracellular viruses are
neutralized by circulating antibodies and the cellular i mune apparatus may
attdck and rempve infected cells. Viruses within the infected cells escape
i mmune surveillance if viral :antigens arg not exposed on the surface of the
cells.

carrier state with f&furrencies of local inféctions.
Generalized infections including encéphalitis are rare but a
catastrophy for the patient. There is a great individual
variation in the frequency of local infections. For those
patients who are affected either genitally or facially this
constitutes a serious health problem physically, mentally and
socially. None of the therapeutic regimens developed so far
cures the latent infections of cells 1n the central nervous
system. The therapeutic goal is thus to minimize- the clinical
manifestations of recurrencies both as to symptoms and duration.

‘The pfevalénce of genital papilloma virus infections has
increased dramatically during the 1980s. It is now established
that some genotypes are oncogenic, that is they initiate changes
in the cell which after a latency period develop into cancer.
Papilloma virus of the genital tract give long standing
infections. The factors causing malignant transformation of the
lesions are not well understood, but the immune system is
assumed to be of importance. It is thought that the lesions
showing progfession during the months and years are those giving
rise to cancer. The gehital papillomas called condylomas are at
present treated by physical means such as surgical removal,
necrotizing means, fluid nitrogen or the like. Genital warts are
at the onset benign tumors with altered enzyme patterns
affecting among other things the metabolism of nucleoside
analogues. Nucleoside prodrugs affect the episomal proliferation
of papilloma virus thereby inducing regressibn of the warts.

Prophylactic vaccination has been very successful in acute
infections such as polio, measles, mumps etc, but no effective
vaccination has been developed for many of the other serious
viral infections. |

Even though there have been intensive efforts to produce .
effective anti-viral chemotherapeutica during the last decades,
no satisfactory medical treatment can be offered for most viral
diseases today. The efforts have been especially grest since the
appearance of the HIV and related viral infections, which are
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The i mmune attack on infected organs contributes to di sease by a mechani sm
commonly call ed virus induced i'muno- pat hol ogy. The nechani sns underlying
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| eads to a i nmunodeficiency condition i ch makes the patient very
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ys enlmn ggtsab tained with ggeits such as azidothymidin (AZT) and
acyclovir (AcCV) 1n_AIDS-and herpes can only be characterized as
partially successful. These most promising anti-viral agents are
thus derivatives of naturally occurring nucleosides, which have
been modified either in the base or sugar moiety. They have,
however, not had the therapeutic potential hoped for, as they
bring forward serious side-effects in some patients or show
little or no effect in others. Further, treatment with these
agents is extremely'éxpensive. For these reasons only patients
suffering from the very serious viral infections such as AIDS
receive such treatment. Patients suffering from the less
serious, but also very painful viral infections are often left

without any treatment to let the infection take its own course.

The untreated patient carries a great infectious load and
constitutes a risk to his fellow human beings. If he is treated
with an anti-viral agent, the aim is to reduce the infectious
load so as to enable the body's immune system to conquer the
infection. A further aim is to reduce the contagiousness and
thus the number of new patients and carriers.

Thus the need for compounds havihg a better therapeutic index is
obvious.

The need is especially great in chronic or recurrent viral
infections with a dangerous acute phase or long term ill effects
on health or well being, such as AIDS, hepatitis B and C,
infections of the herpes group and papilloma viral infections.
Similarily, there is also a need for anti-viral agents usable in
the treatment of animals suffering from viral diseases. -

Prior art

In order to improve the effect, there have beén developed
derivatives of the nuclosides which are either modified in the
base or sugar moiety. Especially fatty acid esters of the
nucleosides or of analogues of nucleosides have been developed,
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ThHe Hepatitis B virus invades the liver cells, and the patient may becone
very.ill when the i mune systemtries to rid the body of these infected
cell’s. 4f the infection is not conquered by the inmune systemat an early
stage, the result will be chronic hepatléis. The patient will thus be

i nfectious throughout his life. For a grdbup of patients the chronic
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Thus there are known from EP 56265 (Ldbering et al) esters of
arabino-furanosyl-thymin (Ara T) with saturated acids having 1-
17 C-atoms.

From PCT/WO90/00555 (Hostetler et al) there are known lipia
derivatives linked, epecially through a phosphate group, to the
5'-position of the pentose group of a nucleoside. The purpose of
this derivatisation was to make the nucleosides more lipophilic
so that they could be included into liposomes, which are
preferentially taken up by macrophages and monocytes, cells
which are found to harbour the HIV virus. It is stated that a
targetting effect is thereby achieved.

From EP 393920 there are known unsaturated, preferably
polyunsaturated, Cl16 or higher fatty acid esters or amides of
nucleoside or nucleoside analogues. It is stated that the fatty
acid portion of these molecules preferably are made up of poly-
unsaturated fatty acids, such as y-linolenic or linoleic acid.

Definition of the invention.

It has now surprisingly been found that a selected group of
fatty acid esters of anti-viral nucleosides or nucleoside
analogues, wherein the fatty acid is a mono-unsaturated C18 or
C20 acid gives a much improved effect. Also the compounds
according to the present invention seem to be relatively
nontoxic as judged by growth experiments with young mice and
also have a low cytotoxicity according to observations made in
tissue culture experiments.

Although it is known that both nucleosides and nucleoside

analogues, by themselves, and also some unsaturated fatty acids,
by themselves, exhibit anti-viral effects, the magnitude of the
effects achieved with the compounds according to this invention
indicates that this is not an additive, but rather a synergistic

activity which is special for the compounds of formula I. =~
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life threatening in nost cases, a herpes infection is painful and the
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they are of an order 6f magnitude better than the closest
related compounds of the prior art. Thus it is not considered
likely that they arise only due to a membrane effect or

targetting effect.

Further it is also clear, as will appear from the biological
examples included herein, that effects aré achived with these
compounds in systems where no effects may be achived with the
mother nucleoside compound.

The compounds of this inventi@n.can be characterized by the
general formula I: o

Nu-O-Fa

wherein O is an oxygen, Nu is a nucleoside or nucleoside
analogue and Fa is an acyl group of a mono-unsaturated C18 or 20
fatty acid.

Nucleosides are molecules comprising a heterocyclic base, such
as cytosine, uracil, adenine or guanine, linked to a ribose
unit. In nucleoside analogues, either the base or the ribose
unit has been modified. For example, the ribose unit may be
replaced by another sugar unit or by a noncyclic chain:

The fatty acid is esterified with a hydroxyl group in the 5-
position of the sugar moiety of the nucleoside or with a
hydroxyl group on the non-cyclic group of the nucleoside
analogue. '

The nucleosid¢: or nucleoside analogues which may be chosen as Nu
in the coméourds of formula I méy preferably be represented by
the formula II: '

s-B  (II)

wherein § is either a mono-saccharide-derivative selected from:
1-B-D-arabinofuranose or 2,3-di-deoxy-3—azido-l—B—Q:’_ﬂ,ﬂ,_~»———*’f’
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3-condition and with sonme tunor pronoting strains an integration finally
occurs leading to a nmalignant devel opnent. The viral genone in this case
has *a decisive initiating effect in the process |eading to cancer. If the
i mmune system manages to rid the body of & he virus at an

ribofuranose, or séiéCted from the group oflé-hydroxy-ethoxy-
methyl, 4-hydroxy-3-(hydroxymethyl)-butyl; 2-hydroxy-1-(hydroxy-
methyl) ~ethoxy-methyl or 2,3-di-hydroxy-propoxy;

and B is a nitrogen base selected from adenine, guaniﬁe,
cytosine, uracil, thymine or a thymine derivative of the

following formula: o
O

CXq
HN

o NH
Wherein X is deuterium or fluorine.
Examples of these nucleosides or nucleoside analogues are:

o : NH,

oi)j% ¢ ) g i A\

N N >
He o\l Ho < HN /'Q ! N
OH
.OH . /\/O\I
OH OH
Arabino-furanosyl Arabino-furanosyl Acyclovir
thynin (Ara T) adenin (Ara A) (ACV)
O g
C
HN Ha NS O
A S
or ON > O N\>
o: o _
4
R
Ny o

Azidothymidin purin arabinoside

or a nucleoside analogue,

il



early stage, this leads to a life long imunity. On the other hand, if the
virus is too aggressive and avoids the i mune apparatus, no i munity is
achireved and a continuous infectious state is the result. The ultimte goal
in the treatment of HI V/ AIDS would be to?free the patient fromthe
infeetious virus. This seens to be renpte at the present stage. However,
much can be obtained by inproving the general condition of the patient. A
reduct i cBxafiplés of rthel gnduwonl dini dmféasenthaucbﬁgshdef anpdogyest apPeaye

peri od agglow,

" >/o\] >/\I o |

There exist several systems for denomination of the position of
double bonds in fatty acids. In the present application the -
system is used, wherein the positioh of the double bond in the
unsaturated fatty acids is counted from the terminal methyl
group. Eicosenic acid (C20:1 ©-9), for example, has 20 carbon -
atoms in the chain, and the double bond is found between carbon
atom 9 and 10 counting from the end of the chain.

The selected group of fatty acids which may be reacted with the
nucleosides or nucleoside analogues to form the esters according -
to this invention with the pronounced activity, have been found
to be only C18 or C20 monounsaturated fatty acids. Further, even
though the effect observed differs somewhat between acids of the
same chain length when the double bond is in cis or trans
configuration, both show a strong activity. Also the position of
the double bond is of importance, as it appears that especially
the esters with a C18 or €20 fatty acid having thg'unsaturation
in -9 position will have the surprisingly elevated activity.

The C18 or C20 w-9 fatty acids, which bound to the nucleosides
give the surprisingly elevated effect, are the following:
oleic acid (ci18:1, ©-9, cis), elaidic acid (Cli3:1, ©-9, trans)
eicosenic acid; (C20:1, 0-9, cis) and (C20:1, w-9, trans)

Preferred representatives of the compounds according to this
invention are listed below.: Ara A-oleic acid, Ara A-elaidic
acid, Ara A-eicosenic acid, cis, Ara A-eicosenic acid, trans,
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reduce the infectiousness, which is of utnost inportance in regard to the
epi demi ol ogi cal situation. Al ‘currently used anti-viral agents have toxic
sidé effects, which presently nakes a sufficiently aggressive treatnent

i npossible. It is assuned that there are between 250 and 300 mllion
carriers of hepatitis B world wide. It }Q known that a great number of

these age_gaing b | op hepat qmas .or _|i.wer i nsyffi.ci enci.es due, to_ the
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been obBxan&teiigosendat acid, trans, ACV-oleic acid, ACV-elaidic acid,
ACV-eicosenic acid, cis, ACV-eicosenic acid, trans, AZT-oleic
acid, AzT-elaidic acid, AZT-eicosenic acid, cis, AZT-eicosenic

acid, trans. Their formulas will appear from Figure 4.

The compounds according to this invention exhibit anti-viral
effects, and the present invention thus includes pharmaceutical
or vetrinary compositions comprising at least one compound of
formula I alone or in combination with a pharméceutically
acceptable carrier or excipient. In the remainder of the text
and in the claims, a pharmaceutical composition will be used for
compositions usable in the treatment of both human and animal
patients.

Further, it appears that certain of the monounsaturated fatty
acid nucleosides or nucleoside analogues will be especially
suitable for the treatment of certain viral infections. Thus it
appears that the fatty acid derivatives of AZT are especially
useful for the treatment of AIDS.

Similarly, it appears that the fatty acid derivatives of Ara T
and Ara A are especially suitable for the treatment of hepatitis
B. It appears also that the Ara T esters will be efficient in
agents suitable for treatment of papilloma viral infections.

Further, it appears that the-fatty acid esters according to this
invention_ of ACV are especially suitable for the treatment of
. herpes infections.

As mentioned the production of the necessary immune response in
order to conquer a viral infection, such as hepatitis, can be
induced in some cases by th: co-administration of interferon.

Depending on which viral infection is to be treated and at what
stage the infection is, or if the patient is a human being or an

animal, both a systemic and a local administration of the
-
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yéars by induction of an i mmune response with interferon. Therapies
reducing the virus load is inportant in this reginmen as efficient treatnent
of &cut'e hepatits B woul d reduce the nunber developing into a carrier ,
state. The recently identified hepatitis C virus causes a very great nunber
of cases with hepatitis whereof a |argeldunber develop into carriers.

Prelim t udy to jindicate that th " t br ok
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vi ruses Kndswn limrtheHS\r2)for cafreinigtrat bon taurkthres skalrsion mucosa in any
suitable form.

When administrered topically the compounds of formula I may be
formulated as an ointment, créam, gel, tincture, spray, lotion
or the like containing the compounds of formula I in admixtufe
with inert, solid or liquid carriers which are usual in topical
preparations. It is especially suitable to use a fofmulation
which protects the active ingredient against oxidation or
degradation. '

The pharmaceutical preparations comprising the compounds of
formula I may also be administrered systemically, either
enterally or parenterally.

When administrered enterally, the compounds of formula I may be
formulated e.g. as soft or hard gelatine capsules, tablets,
granules, grains or powders, dragees, syrups, suspensions or
solutions.

When administrered parenterally, preparations of the compounds
of formula I as injection or infusion solutions, suspensions or
emulsions are suitable.

The preparations can contain inert or pharmacodynamically active
additives. Tablets or granulates e.g. can contain a series of
binding agents, filler materials, carrier substances or
diluents. Liquid preparations may be present, for example, in
the form of a sterile solution. Capsules can contain a filler
material or thickening agent in addition to the active
ingredisnt. Furthermore, flavour-improving additives as well as
the substances usually used as preserving, stabilizing,
moisture-retaining and emulsifying agents, salts for varying the
osmotic pressure, buffers and other additives may also be
present.
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_thi s i's the replacenent sheet 4 carrier state with megtgmeasngﬁiladdocal

I nfections. Generalized infections including encephaliti I“m“‘““ mll

cat astrophy for the patient. There is a great individual
The dosages in which the preparations according to this

t he
frequency of local infections. For those t

~

invention are administrered will vary according to the mode of
use and the route of use, as well as to the requirements of the
patient. In general a daily dosage for a systemic therapy for an
adult average patient will be about 0.1-100mg/kg body
weight/day, preferably 1-20mg/kg/day. For topic administration,
the suitable ointment can contain from 0.1-10% by weight of the
pharmaceutical formulation, especially 0.5-5% by weight.

If desired the pharmaceutical'preparation of the compound of
formula I can contain an antioxidant, e.g. tocopherol, N-methyl-
tocopheramine, butylated hydroxyanisole, ascorbic acid or
butylated hydroxytoluene.

The invention further discloses a method for the treatment of
viral infections, which cbmprises administering at least one
compound of formula I to a human or animal patient in need of
such treatment.

Further the invention also comprises a method for the treatment
of a patient in need of such treatment with a combination of a
compound of formula I and an interferon.

Biological Effects

Description of Figures:

Figure 1a shows the inhibitory effect of fatty acid esters of
ACV; compounds according to the present invention are compared
with a prior art compound (ACV linolenate, see EP-A-393920) and
a C22 monounsaturated (vu-9) ester, (ACV erucate).

Figure 1b shows a comparison of two of the compounds according
to this invention with the mother nucleoside at two different
concentrations.

Figure 2 shows the inhibitory effect achieved with Ara T esters;
a compound according to the present invention is compared with a
prior art saturated Ara T ester (Ara T palmitate, see EP-56265),
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Figure 3 shows a comparison of the rate of survival in young
mice infected with HSV 2 after administration of ACV and ACV
elaidate. | '

Figure 4 shows the full structure of the most preferred
compounds according to this invention.

A.In vitro experiments

The plagque method: Tissue culture of virus.

A virus preparation of HSV 2 (3rd passage of a clinical isolate)
is diluted to 3 103 pfu/well, and thereafter inocculated on
cells and incubated for 1 hour in a tissue culture of wvero
cells. At that time the virus is incorporated into the cells.

These cells are then cultivated for 24 hours with an anti-viral
agent. Thereafter they are placed under freezing conditions,
vhich lead to the disruption of the cells and free virus appear
under the melting process. Dilutions-bf either 1/100 or 1710000
are prepared and added to fresh tissue cultures. Incubations for
1 hour leads to incorporation of virus in the cells.
Carboxymethylcellulose (CMC) is added in order to prohibit the
migration of virus between the cells through the medium. Spread
of virus by cell contact is still effective causing the
formation of plaques.

One plaque will represent one infectious virus. Thus the
-counting of plaques gives a presise quantitation of the number
of infectious virus.

1.1 Acyclovir esters

Different antiviral agents according to this invention and the
prior art as disclosed in EP 393920, and also a comparable
longer chain monounsaturated fatty acid ester were added to the



in the cell which after a | atency period develop into cancer. Papilloma
virus of the genital tract give |ong standing infections. The factors
causing-nmalignant transformation of the |lesions are not well understood,
but the imune systemis assumed to be of inportance. It is thought that
t he lLesions showi ng progression during the nonths and years are those
giving rise to cancer. The genital papillomas called condyl omas are at
present thiesuedcml tpresidizxsaipmds isudimethylisgil phloxide @IMSOieditota zi ng
means, fEBh@eﬁ%?H%IﬂB‘H@ %hQJ'Jﬂ%I/IGeTHEQ MAckht¥ation is below the
effective incubatory concentration of acyclovir in the Herpes
Simplex 2 strain used. The results are shown in Figure 1la.
As will appear from Figure la, the nucleoside fatty acid esters
according to this invention have even at this concentration an
inhibitory effect on virus by magnitudes better than the mother
compound acyclovir. Further, Figure la shows the enhanced
inhibitory effect, when compared to compounds according to the
- prior art represented by ACV y-linolenate (C18:3 ©-3) and also
when compared to a longer chain monounsaturated fatty acid
nucleoside ester, ACV erucate (C22:1 w-9), having the
unsaturation at the same position of the chain. The inhibitory
effect achieved with the three representatives of the present
compounds are close to 100%.

The effect of increasing concentrations is shown in Figure 1b.
In a test done with a HSV 2 strain relatively resistent to ACvV,
the test compounds, ACV, ACV-oleate and ACV-elaidate, were added
at 0.9 pmol/l or 2.2 umol/l. As will appear, the inhibitory
effect of the compounds according to this invention is strongly
enhanced at the higher concentration; whereas the effect of the
mother nucleoside, ACV, remains at the same level.

1.2. Ara T esters _
Corresponding experiments were conducted with Ara T, Ara T-
oleate, one saturated fatty acid ester representing prior art,
. Ara T-palmitate (C16:0) and Ara T-undecenate (Cli:1, e-1),
representing a shorter length, monounsaturated fatty acid ester.
~ The anti-viral agents were added at a concentration of
3.9 pmol/l. The results will appear from Figure 2.

As previously noted for the ACV esters, the ira T ester
according to this invention, Ara T oleate has an strikingly
improved inhibitory activity. The inhibition achieved in this
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at the onset benign tumors with altered enzyme patterns affecting anong

ot her things the nmetabolism of "nucl eosi de anal ogues. Nucl eosi de prodrugs

affect the episonmal proliferation of papilloma virus thereby inducing- _

regression of the warts. Prophylactic vaccinati on has been very successful

in acute infections such as polio, neasi&s, nunps etc, but no effective

vacci nation has, been developed for many of the other serious viral

i nf ect | Srs IMENLVQ IeeaRl € eved been i ntensive efforts to produce
—reduced mortalltg. Herpes simplex virus 2.

The in vivo experiments were done using 3-4 weeks old female
NMRI mice. This strain of mice are sensitive to the human herpes
virus up to an age of about 6 weeks, whereafter they become
relatively resistant. Mice below this critical age were used,
having a weight of 13-17 grams.

Herpes virus 2 which were third passage isolates were
inocculated on the left ear lobe by a standarized procedure.
After 3 days a local infection was established. Under these
conditions, the HSV 2 was highly neurotropic and 95% of the
animals developed fatal encephalitis, usually after 7-9 days.
Thus HSV 2 is thus especially suitable as a system for
evaluation of the therapeutic efficiency by countlng the number
of cases of encephalitis.

The administration of the test compounds were done at a very low
concentration in order better to observe differences in effect.
The animals received approximately 12mg/kg body weight/day
through the drinking water. The compounds were added to the
drinking water formulated as micelles with deoxycholate. The
final concentration was 0.22mmol/1.

Both the control group and the groups receiving the test
compounds included 10 animals in each group. The test compounds
were ACV-elaidate and ACV in comparison with the control.
Treatment was started on day 3 from inocculation. At that time
the infection is well established in the central nerve systen.

The mortality of the anlmals was plotted and the results are
shown in Figure 3.

This test system represents extremely :ievere conditions. As
appears from Figure 3, all the animals in the control group died
from the infection. The mother nucleoside acyclovir has no
therapeutic effect at this concentration when treatment is
started after the infection is well established, on day 3 after

infection.
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effective anti-viral chenotherapeutica during the | ast decades; no
satisfactory medi.cal treatment ‘can be offered for nost viral diseases
today. The efforts have been especially great since the appearance of the
H V and rel ated viral infections, which,are This is the replacenment sheet
Date: 04 MAY 1998 E

As will be appearant the survival rate is improved from 0 to 40%
for the aninmals receiVing ACV-elaidate. Aftér 21 days the
animals in this group looked ruffled, but showed no signs of
encephalitis.

Preparation
The compounds of formula I may generally be prepared according
to the following reaction equotation:

 Base
Nu-OH + FaX -- ~-===> Nu-O-Fa
L —HX

wherein Nu, O and Fa are as defined above, and X may be Cl, Br,
0-CO-R', wherin R' is Fa, CH3, CHyCH3, or CF;,
Thus the reaction proceeds by acylation of the nucleoside or
nucleoside analogue. This is accomplished by the use of suitable
reactive derivatives of the fatty acids, especially acid halides
or acid anhydrides. When an acid halide such as an acid chloride
is used, a tertiary amine catalyst, such as triethylamine, N,N-
dimethylaniline, pyridine or N,N-dimethylaminopyridine.is added
to the reaction mixture to bind the liberated hydrohalic acid.
The reactidns'are preferably carried out in an unreactive
solvent such as N,N-dimethylformamide or a halogenated
hydrocarbon, such as dichloromethane. If desired any of the
above mentioned tertiary amine catalysts may be used as solvent,
taking care that a suitable excess is present. The reaction
temperature can be varied between 0°C and 40°C, but will
preferably be kept between 5°C and 25°9C. After a period of 24 to
60 hours, the reaction will be essentially completed. The
progress of the reaction can be followed using thin layer
chromatography (TLC) ‘and approprlate solvent systems. When the
reaction is completed as determined by TLC, the product is
extracted with an organic solvent and purified by chromatography
and/or recrystallisation from an appropriate solvent systemn.

If more than one hydroxyi group or also amino groups are present

in the nucleoside or nucleoSidé“analogue, a mixture of acylated
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5 spreadi ng throughout the world at an alarming rate, yet the effects
obt ai ned with agents such as azidothym din (AZT) and acyclovir (ACV) in

Al DS and herpes can only be characterized as partially successful. These
nost promi sing anti-viral agents are thd§ derivatives of naturally
occurring nucl eosi des, which have been nodified either in the base or sugar
i ety iGOMRORNAS BAY; o PECHECER a| Bt elnd Tviguak monen @% Pol¥aeY hatiedhe

t her apelddmpAORS @y BEPESpA LA te@sby NEdr Dindeaies Vet congtography de- ef fect s
in some patients or show

This will further be'examplified by the following working

examples: ' '

EXAMPLE |
5’-O-Hexadecanoyl—l-5-D-Arabinoﬁ1ranosy1—Thymin

To a solution of 1-B-D-Arabinofuranosyl-Thymin (ARA-T) (0.5g, 1.94x103 mol) in 20 ml
anhydrous pyridine was added 3 ml of a stock solution of Palmitoylchloride (0.58g, 2.13x10°3
mol)i 5.5 ml dichloromt_-,thane. The reaction mixture was stirred unde_:r nitrogen at room
temperature for 12 hours when thin layer chromatography showed paitial conversion. The
remaining palmitoylchloride solution was added and the resulting mixture was stirred for 24
hours. The reaction mixture was evaporated to dryness and the residue was partititioned between
50 ml chloroform and 50 ml water . Sentrifugation of the resulting emulsion afforded a semisolid
that was recrystallized from ethanol/ heptane 1:1 to give 0.7g (72%) of the title compound as a
white solid.

IH NMR (DMSO-dg, 300 MHz) &: 11.25(1H,s,N-H), 7.32(1H,s,H-6), 6.05(1H,d,H-1 M,
5.65(1H,d,0H-2"), 5.58(1H,d,0H-3’), 4.50(1H,m,H-5"}), 4.15(1H,m,H-5"3), 4.02(1H,m,H-2"),
3.92(1H,m,H-3"), 3.88(1H,m,H-4"), 2.31(2Ht,CH,-CO0), 1.75(3H,s,CH 3-5),
1.55(2H,m,CH,-C-C0O0), 1.20(24H,m,CH,), 0.85(3H.t,CH;-CH))

13C NMR (DMSO-dg, 75 MHz) &: 172.81(C0OO0), 163.78(C0-4), 150.37(CO-2), 137.88(C-6),
107.21(C-5), 85.29(C-1%), 81.74(C-4"), 76.06(C-3"), 74.65(C-2’), 63.23(C-5"), 33.41,31.26,
28.97, 28.82, 28.66, 28.33, 24.44, 22.05(CH,), 13.8%(CH;-CH,), 12.15(CH;-5)

EXAMPLE 2
. 5’-0-(cis-9’*-Hexadecenoyl)-1-B-D-Arabinofuranosyl-Thymin.

To ¢ solution of cis-9-Hexadecenoic acid (4.0g, 15.72x107 mol) in 40 ml anhydrous benzen was
adde¢ d oxalylchloride (1.5 ml, 17.72x1073 mol) and the mixture was stirred under nitrogen at 35°C
for 3 hours. The solvent and exess reagent was removed at high vacuum, and the residue was
dilluted with 10 ml dichloromethane to prepare a stock solution of cis-9-Hexadecenoylchloride.
To a solution of ARA-T (1.0g, 3.87x107 mol) in 20 ml anhydrous pyridine and 10 ml
N,N-dimethylformamide was added 2 ml of the stock solution and the reaction mixture was
stirred under nitrogen at room temperature. A further volume of 4 ml stock solution was added in
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little or no effect in others. Further, treatment with these agents is
extrenmel y expensive. For these rTeasons only patients suffering fromthe
very’ serious viral infections -such as ABDS receive such treatnent. Patients

Suff ery {)3&85%1 ?plo‘?? 8 noGHd RtSeall OAft@xlt :??)ﬁa\{ 3.0 Ré\%,rg ﬂéﬁcfx&k fiftle, iHe{soR/ehRNS are

often any treatnent t e I.tS own _course.

The u mqfes&w edat hightvacaymiaad the gesidue waaﬂébnsqddmh PO erd veater apd 39tmk chlere- o

ri sk tforhi Sertfifigation um reSU1a6E emhsionifforddd’ ERbisblidirhdbs kbt WAk iredthstallizépent ,

the ai frrTc])m ethanol;h%gya%g 1: Pteo glur}g ?Clth %l(?%) of the title compound as a white solid.
IH NMR (DMSO-dg, 300 MHz) 8: 11.25(1H,s,N-H), 7.32(1H,5,H-6), 6.05(1H;d,H-1"),
5.65(1H,d,0H-2"), 5.55(1H,d,0H-3"), 5.3(2H,m,-CH=CH-), 4.45(1H,m H-5"}), |
4.15(1H,m,H-5"5), 3.98(1H,m,H-2"), 3.95(1H,m,H-3"), 3.90(1H,m,H-4"), 2.35(2H,t,CH;-COO),
1.98(4H,m,=CH-CH,-), 1.75(3H,CH;-5), 1.52(2H,m CHZ-C-COO), 1.20(16H,m,CHy), |
0.85(3H,t,CH;-CH,). -
13C NMR (DMSO-dg, 75 MHz) 8: 172.31(C00), 163.31(C0-4), 149.90(C0O-2), 137.89(C-6),
129.13 and 129.03(-CH=CH-), 106.74(C-5), 84.83(C-1°), 81.26(C-4"), 75.59(C-3"),
74.16(C-2"), 62.76(C-5"), 32.98, 30.62, 28.57, 28.50, 28.02, 27.91, 27.84, 27.76, 26.07, 26.03,
23.95, 21.56(CH,), 13.39(CH;-CH,-), 11.68(CH;-5).

EXAMPLE 3
5’-0(cis-6""-Octadecenoyl)-1-B-D-Arabinofuranosyl-Thymin.

To a solution of ARA-T (1.0g, 3.87x10"3 mol) in 20 ml anhydrous pyridine and 10 ml
N,N-dimethylformamide was added 2 ml of a stock solution of cis-6-Octadecenoylchloride (2.1g,
6.98x1073 mol) in 6 ml dichloromethane, and the reaction mixture was stirred under nitrogen at
room temperature. The remaining stock solution was added in 2 ml portions at approx. 12 hours
intervals. After a total of 60 hours reaction time, the solvents were evaporated at high vacuum
and the residue was dilluted with 65 ml chloroform and 65 ml water. The resulting emulsion was
sentrifugated and the organic phase was treated with brine, concentrated and the residue was
recrystallized to give 1.1g (55%) of the title compound as a white solid.

IH NMR (DMSO-dg, 300 MHz) &: 11.28(1H,s,N-H), 7.35(1H,s,H-6), 6.05(1H,d,H-1°),
5.65(1H,d,0H-2"), 5.55(1H,d,0H-3"), 5.28(2H,m,CH=CH), 4.45(1H,m,H-5",),
4.15(1H,m,H-5"5), 3.98(1H,m,H-2"), 3.95(1H,m,H-3’), 3.90(1H,m,H-4"), 2.35(2H t,CH,-CO0),
-1.97(4H,m,CH,-CH=), 1.75(3H,s,CH;-5), 1.52(2ZHm,CH,-C-CO0), 1.25(20H,m,CH,),
0.85(3H,t,CH;-CH,)

13C NMR (DMSO-dg, 75 MHz) 8: 172. 73(COO), 163.81(CO4), 150.40(CO-2), 137.88(C-6),
129.873 and 129.10(CH=CH), 107.24(C-5), 85.34(C-1"), 81.76(C-4"), 76.10(C-3’), 74.66(C-2’),
63.28:C-5%), 33.29, 31.28, 28.99, 28.84, 28.69, 28.57, 28.43, 26.54, 26.29, 24.07, 22.07(CH,),
13.8%CH;-CH,), 12.16(CH;3-5)
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load so as to enable the body's inmune systemto conquer the infection.

further aimis to reduce the contagi ousness and thus the nunber of new

patients and carriers. Thus the need fofg conpounds having a better

t herapeutic index is obvious. The nmipem ally great in chronic or
recurrent viral infections with a d acute phase or long termill
effects on health or well being, such as AIDS, hepatitis B and C,

| nf ect 5085 Rlo ! BrddELBT)H-BUD-ARBinBRR s Prythihd! | nf ecti ons.

To a solution of ARA-T (1.0g, 3.87x10"3 mol) in 20 ml anhydrous pyridine and 10 ml
N,N-dimethylformamide was added 2 ml of a stock solution of cis-9-Octadecenoylchloride (2.1g,
6.98x10"3 mol) in 6 ml dichloromethane, and the reaction mixture was stirred under nitrogen at
room tefnperature. The remaining stock solution was added in 2 ml portions at approx. 12 hours
intervals. After a total of 60 hours reaction time, the solvents were evaporated at high vacuum
and the residue was dilluted with 65 ml chloroform and 65 ml water. The resulting emulsion was
sentrifugated and the organic phase was treated with brine, concentrated and the residue was
recrystallized to give 1.2g (60%) of the title compound as a white solid.

1H NMR (DMSO-dg, 300 MHz) &: 11.28(1H,s N-H), 7.35(1H,s,H-6), 6.05(1H,d,H-1"),
5.65(1H,d,0H-2’), 5.55(1H,d,0H-3"), 5.28(2H,m,CH=CH), 4.45(1HmH-5"}),
4.15(1H,m,H-5",), 3.98(1H,m,H-2"), 3.95(1H,m,H-3"), 3.90(1H,mH-4"), 2.35(2Ht ,CH,-COQ),
1.97(4H,m,CH,-CH=), 1 75(3H,s,CH 3-5), 1.52(2H,m,CH,-C-CO0), 1.25(20H,m,CH,), |
0.85(3H,t,CH;-CH,) _

13C NMR (DMSO-dg, 75 MHz) &: 172.75(C00), 163.80(CO-4), 150.39(CO-2), 137.88(C-6),
129.58 and 129;49(C'I-I=CI{), 107.21(C-5), 85.36(C-1’), 81.7%(C-4’), 76.11(C-3’), 74.67(C-2"),
63.26(C-5"), 33.42,31.27, 29.08, 29.02, 28.84, 28.68, 28.55, 28.43, 28.37, 26.54, 24.44,
22.07(CH,), 13.86(CH;-CH,), 12.15(CH;-5) '

EXAMPLES
5’-O-(trans-9’’-Octadecenoyl)-1-B-D-Arabinofuranosyl-Thymin

To a solution of ARA-T (1.0g, 3.87x10°3 mol) in 20 ml anhydrous pyridine and 10 ml
N,N-dimethylformamide was added 2 ml of a stock solution of trans-9-Octadecenoylchloride
(2.1g, 6.98x103 mbl) in 6 ml dichloromethane, and the reaction mixture was stirred under
nitrogen at room temperature. The remaining stock solution was added in 2 ml portions at
approx. 12 hours intervals. After a total of 60 hours reaction time the solvents were evaproated at
high vacuum and the residue was dilluted with 65 ml chloroform and 65 ml water. The usual
work up and recrystallization gave 1.30 g (65%) of the title compound as a white solid.

TH NMR (DMSO-d¢, 300 MHz) &: 11.25(1H,s,N-H), 7.35(1H,s,H-6), 6.05(1H,d,H-1"),
5.65(1H,d,0H-2"), 5.55(1H,d,0H-3"), 5.35(2H,m,CH=CH), 4 45(1H,m,H-5"), 4.15(1H,m,H-5",),
4.0(1H,m,H-2’), 3.95(1H,m,H-3"), 3.90(1H,m H-4"), 2.35(2H,t,CH;-CO0), '
'1.93(4H,m,CH,-CH=), 1.75(3H,s,CH ;-5), 1.51(2H,m,CH,-C-C0OO0), 1.25(20H,m,CH,),
0.85(3H,t,CH;-CH,).

13C NMR (DMSO-dg, 75 MHz) &: 172.77(COO), 163.88(C0-4), 150.45(CO-2), 137.98(C-6),
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Sim"larily, there is also a need for anti-viral agents usable in the
treatnent of animals suffering fromviral diseases. In order to inprove the
t herapeutic effect, there have been devw oped derivatives of nucI osi des and

el <0351 2 BUTTGHELEG, ALt L S 4 R W ol

have b6234(255| 3548, 31.99,31i35, 2986,2900228.98,128 38161028 56, 25,04 M 24.508nd
22.15(CH,), 13.90(CH;-CH,), 12.20(CH,-5).

EXAMPLE 6
5'-0O-(cis-11’’-Octadecenoyl)1-B-D-Arabinofuranosyl-Thymin.

To a solution of ARA-T (1.0g, 3.87x10"3 mol) in 20 ml anhydrous pyridine and 10 ml
N,N-dimethylformamide was added 2 ml of a stock solution of cis-1 l-Octadecenoylchlondc
(2.1g, 6.98x10 -3 mol) in 6 ml dichloromethane, and the reaction mixture was stirred under
nitrogen at room temperature. The reaction was completed in the usual manner, and the crude
product was purified on a column of silica gel with 5% methanol in chloroform as the eluent
system. Homogenous fractions were evaporated to give 1.2g (55%) of the title compound as a
white solid.

1H NMR (DMSO-dg, 300 MHz) &: 11.25(1H,s,N-H), 7.35(1H,s,H-6), 6.05(1H,d,H-1"),
5.65(1H,d,0H-2’), 5.55(1H,d,0H-3"), 5.32(2H,m,CH=CH), 4.45(1H,m H-5'y),
4.15(1H,mH-5",), 3.98(1H,m,H-2’), 3.90(1H,m,H-3"), 3.88(1H,m HH-4’), 2.33(2H,t,CH,-CO0),
1.95(4H ,m,CH,-CH=), 1.75(3H,5,CH;-5), 1.52(2H,m,CH,-C-COO0), 1.25(20H,m,CH,),
0.95(3H,t,CH;-CH,). _ '

13C NMR (DMSO-dg, 75 MHz) &: 172.78(C0O0), 163.78(C0-4), 150. 38(C0-2), 137.87(C-6),
129.56(CH=CH), 107.21(C-5), 85.31(C-1°), 81.73(C-4"), 76.07(C-3"), 74.65(C-2’),
63.24(C-5"), 33.41, 31.10, 29.05, 28.81, 28.74, 28.64, 28.50, 28.34, 28.24, 26.56, 26.52, 2443
22.04(CH,), 13.85(CH;-CH,), 12.15(CH,-5).

EXAMPLE 7
5’-O-(trans-11""-Octadecenoyl)-1-B-D-Arabinofuranosyl-Thymin.

To a solution of ARA-T (1.0g, 3.87x1073 mol) in 20 ml anhydrous pyridine and 10 ml
N,N-dimethylformamide was added 2 ml of a stock solution of trans-11-Octadecenoylchloride
(2:1g, 6.98x10"2 mol) in 6 ml dichloromethane, and the reaction mixture was stirred under
nitrogen at room temperature. The reaction was completed in the usual manner and crude product
was recrystallized to give 1.3 g (65%) of the title compound as a white solid.

1H NMR (DMSO-dg, 300 MHz) &: 11.25(1H,s,N-H), 7.35(1H,s,H-6), 6.05(1H,d,H-1"),
5.65(1H,d,0H-2’), 5.55(1H,d,0H-3"), 5.35(2H,m,HC=CH), 4.45(1H,m ,H-5",), 4.15(1H,m,H-5’2),
4.05(1H,m,H-2"), 3.95-3.90(2H,m H-3" and H-4"), 2.35(2H t,CH,-C0OO0), 1.95(4H,m,CH,-CH=),
1.75(3H,s,CH;-5), 1.52(2H,m,CH,-C-CO0), 1.25(20H,m,CH,), 0.85(3H,t,CH ;-CH,).

13C NMR (DMSO-dg, 75 MHz) 8: 172.75(C0O), 163.79(CO-4), 150.38(CO-._2), 137.90(C-6),
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6°in order to inprove the lipophility and achi eve a better nenbrane
passage. Thus there are known ‘from EP- A- 56265 (Lobering et al) esters of
arabi no-furanosyl -thynmine (Ara T) witipi5 saturated acids having 1-17

C At oy ofCRILCED! 18PI8(OS), B AL 581 T2 Ela 246115585, H.851c-21, 63.26(C-5),
| 33.42,3191,31.10, 28.95, 28.83, 28.76, 28.65, 28.40, 28.37, 28.12, 24.44 and 22.04(CH,),
13.83(CH,-CHy), 12.13(CHy-5). -

EXAMPLE 8
5’-O(cis-11""-Eicosenoyl)-1-B-D-Arabinofuranosyl-Thymin.

To a solution of ARA-T (1.0g, 3.87x1073 mol) in 20 ml anhydrous pyridine and 10 ml
N,N-dimethylformamide was added 2 ml of a stock solution of cis-11-Eicosenoylchloride (2.1g,
6.38x107 mol) in-6 ml dichloromethane, and the reaction mixture was stirred under nitrogen at
room temperature. The reaction was completed in the usual manner, and the crude product was
purified on a column of silica gel with 10% methanol in chloroform as the eluent system.
Homogenous fractions were evaporated to give 1.25g (58%) of the title compound as a white
solid.

'H NMR (DMSO-dg, 300 MHz) &: 11.25(1H,5,N-H), 7 35(1H,s,H-6), 6.05(1H,d,H-1%),
5.65(1H,d,0H-2"), 5.55(1H,d,0H-3"), 5.32(2H,m,CH=CH), 4.45(1H,mH-5)), _
4.15(1Hm,H-5’5), 3.98(1H,m,H-2"), 3.90(1H,mH-3"), 3.88(1H,m H-4"), 2.33(2Ht,CH,-CO0),
1.95(4H ,m,CH,-CH=), 1.75(3H,5,CH;-5), 1.52(2H,m,CH,-C-CO0), 1.25(24H,m,CH,),
0.95(3H,t,CH;-CH,).

- BCNMR (DMSO-dg, 75 MHz) &: 172.25(C00), 163.30(CO-4), 149.89(CO-2), 137.38(C-6),
129.05(CH=CH), 106.71(C-5), 84.85(C-1"), 81.28(C4’), 75.60(C-3"), 74.16(C-2"),
62.76(C-5"), 32.92,30.78, 28_.58, 28.34, 28.19, 28.08, 27.88, 26.04, 23.95, 21.58(CH,),
13.36(CH;3-CH,), 11.65(CH;-5).

EXAMPLE 9
5’-O-(cis-13"’-Docosenoyl)1 -[S-D-Arabinofuranosyl-'lhyrhin.

To a solution of ARA-T (1.0g, 3.87x10°3 mol) in 20 ml anhydrous pyridine and 10 ml
N,N-dimethylformamide was added 2 ml of a stock solution of cis-13-Docosenoylchloride (2.15g,
6.02x10"* mol) in 6 ml dichloromethane and the reaction mixture was stirred under nitrogen at
room temperature. The reaction was completed and the product was purified on a co umn of
silica gel (10% MeOH/CHCI;) to give 1.15g (51%) of the title compound as a white :olid.

'H NMR (DMSO-dg, 300 MHz) &: 11.25(1H,s,N-H), 7.35(1H,s,H-6), 6.05(1H,d,H-1"), |
5.65(1H,d,0H-2’), 5.55(1H,d,0H-3"), 5.32(2H,ﬁ1,CH=CH), 4.45(1H,m,H-5’), |
4.15(1H,m,H-5’,), 3.98(1H,m,H-2"), 3.90(1H,m,H-3"), 3.88(1H,m ,H-4"), 2.33(2H,t,CH,-COO),
1.95(4H m,CH,-CH=), 1.75(3H,s,CH 3-5), 1.52(2H,m CHZ-C-COO) 1.25(28H,m,CH,),

0.95(3H,t,CH;-CH,). ~
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known |ipid derivatives |inked, especially through a phosphate group, to
the 5' -position of the pentose 'group of a nucl eosi de. The purpose of this -
derivatisation is 10 to nmake the nucl e@3i des nore |ipophilic so that they

mcr ophg R, %@j?ééﬁ‘%i?ﬁé 0T FEERRERIT 0 Bt A 0T Al o), s

It is ls?t%&%qfh@i). AUWTZ16CDi BY.SE(T-211 81.92(Che) £T§.20(hB Yy §4.69(G-2°),
From E63.36(8989,293 .41 £3 R46.129.20) 99/ 5 UGS, YR 85658 73, 28.55, 26.63, 24. 50, 22.16(CH),
13. 79(CH3-CH2), 12.14(CH;-5)

EXAMPLE 10
9-(2’(cis-9’ ’-Hexadecenc;yloxy)ethoxymethyl)?Guanirle.

To a solution of 9-(2-Hydroxyethoxymethyl)-Guanine (Acyclovir, ACV) (1.0g, 4.43x10 mol) in
20 ml anhydrous pyridine and 10 ml N,N-dimethylformamide was added 2 ml of a stock solution
of cis-9-Hexadecenoylchloride (4.29g, 15.72x10°3 mol) in 10 ml dichloromethane and the reaction
mixture was stirred under nitrogen at foom temperature. A further volume of 4 ml stock solution
was added in 2 ml portions at approx. 10 hours intervals. After 60 hours total reaction time the
solvents were removed at high vacuum and the residue was dilluted with 65 ml chloroform and 65.
ml water. Sentrifugation and recrystallization (ethanol) of the obtained semisolid mass gave
1.35g (66%) of the title compound as a white solid.

1H NMR (DMSO-dg, 300 MHz) 8: 10.65(1H,s,NH), 7.82(1H,s,CH-8), 6.50(2H,s,NH,),
5.35(2H,s,CH,-1°), 5.2-54(2H,m,CH=CH), 4.07(2Ht,CH,-4"), 3.65(2H,t,CH,-3"),
2.21(2H,t,CH,-CO0), 1.98(4H,m,CH,~-CH=), 1.48(2H,m,CH,-C-COO0), 1.25(16H,m,CH,),
0.85(3H,t,CH;-CH,). '

13C NMR (DMSO0-dg, 75 MHz) 8: 172.72(CO0); 156.79(CO-6), 153.91(C-2), 151.41(C-4),
137.62(CH-8), 129.56(CH=CH), 11643(C-5), 71.81(CH;-1"), 66.55(CH,-3"), 62.53(CH,-4"),
33.28,31.14, 29.08, 28.54, 28.47, 28.40, 28.29, 26.59, 24.35, 22.07(CH,), 13.86(CH;-CH,).

EXAMPLE 11
9-(2’~(cis-6’-Octadecenoyloxy)ethoxymethyl)-Guanine.

To a solution of ACV (1.0g, 4.43x10"3 mol) in 20 ml anhydrous pyridine and 10 ml
N,N-Dimethylformamide was added 2 ml of a stock solution of cis-6-Octadecenoylchloride (2.1g,
6.98x10"3 mol) in 6 ml dichloromethane and the reaction mixture was stirred under nitrogen at
room temperature. The reaction was completed in the usual way and the product was
recrystallized to give 1.6g (80%) of the title compoun 1 as white solid.

I NMR (DMSO-dg, 300 MHz) §: 10.65(1H,s,NH), 7.82(1H,s,CH-8), 6.52(2H,s, NHZ),
3.25-5.4(4H,m,CH,-1" and CH=CH), 4.07(2Ht,CH,4"), 3.65(2H,t,CH,-3"),

2.25(2H ¢ CHZ-COO), 1 95(4H,m,CH2-CH—), 1.48(2H,m,CH,-C-COQ), 1.20(20H,m,CH,),
0.85(3H,t,CH +~CH,). _

13C NMR (DMSO-dg, 75 MHz) &: 172.66(COO0), 156.72(CO-6), 153.87(C-2), 151.37(C-4),
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pfef e%ably pol yunsaturated, Cl16 or higher fatty acid esters or am des of
nucl eosi de or nucl eosi de analogues. It is stated that the fatty acid
portion-of these nolecules preferably aBe nmade up of pol yunsaturat ed fatty
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9-(2’~(cis-9’*-Octadecenoyloxy)ethoxymethyl)-Guanine.

- To a solution of ACV (2.0g, 8.89x1073 mol) in 40 ml anhydrous pyridine and 20 ml
N ,N-Dimethylfonnamide was added 4 ml of a stock solution of cis-9-Octadecenoylchloride
(4.25g, 14.12x10° mol) in 8 ml dichloromethane and the reaction mixture was stirred under
nitrogen at room temperature. The remaining acid chloride solution was added in 4 ml portions
- each 8 hours. After a total of 40 hours reaction time the solvents were removed at high vacuum.
The residue was suspended in 50 ml water and 100 mi chloroform . Sentrifugation of the
emulsion gave a semisolid mass that was recrystallized from ethanol to give 3.7g (85%) of the
title compound as white solid.
TH NMR (DMSO-dg, 300 MHz) &: 10.65(1H,s,NH), 7.82(1H,s5,CH-8), 6.52(2H,s,NH,),
5.25-5.4(4H,m,CH,-1’ and CH=CH), 4.07(2Ht,CH,-4’), 3.65(2H,t,CH,-3’),
2.25(2H,t,CH,-C0O0), 1.95(4H,m,CH,-CH=), 1.48(2H,m,CH,-C-COO0), 1.20(20H,m,CH,),
0.85(3H,t,CH;-CH,).
13C NMR (DMSO-d¢, 75 MHz) 3: 172.72(C00), 156.70(CO-6), 153.85(C-2), 151.37(C-4),
137.58(CH-8), 129.58(CH=CH), 116.46(C-5), 71.76(CH,-1"), 66.51(CH,-3"), 62.50(CH,-4"),
33.25,31.23, 29.03, 28.78, 28.63, 28.54, 28.48, 28.42, 28.35, 26.54, 24.32, 22.03(CH,), |
13.87(CH;-CH,). -

EXAMPLE 13
9-(2’~(trans-9°’-Octadecenoyloxy)ethoxymethyl)-Guanine.

To a solution of ACV (2.0g, 8.89x10-3 mol) in 40 ml anhydrous pyridine and 20 ml
N,N-dimethylformamide was added 4 ml of a stock solution of trans-9-Octadecenoylchloride
(4.25g, 14.12x10-3 mol) in 8 ml dichloromethane and the reaction mixture was stirred under
nitrogen at room tempe: ature. The remaining acid chloride solution was added in 4 ml portions
each 8 hours. After a tctal of 50 hours reaction time the :;olventes were removed at high vacuum.
The residue was suspended in 50 ml water and 100 ml chloroform and sentrifugation of the
emulsion gave a semisolid mass that was recrystallized from ethanol to give 3.75g (86%) of the
title compound as a white solid.

'H NMR (DMSO0-dg, 300 MHz) 5: 10.65(1H,s,NH), 7.82(1H,s,CH-8), 6.75(2H,s NH,),
5.25-5.4(4H,m,CH,-1" and CH=CH), 4.07(2Ht,CH,4"), 3.65(2H,CH,-3’),
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25 olerl-ara-cytidine is specially nmentioned. The compound 5'-0-oleyl-Ara C
(al so known as 5'-0-oleyl-ara-cytidine) is disclosed in Int. J. Cancer: 37,
149-'154 (1986) but it is not taught thay this conpound has anti-viral

ProPers S 5, Bl Scbd). 19stdibnCRIRY, S stu Z-Yc-%g 53), X 2520H,m,CH,),
0.85(3H,t,CH;-CH,).
13C NMR (DMSO-dg, 75 MHz) 8: 172.77(COO0), 156.72(CO-6), 154.17(C-2), 151.36(C-4),
137.52(CH-8), 130.03(CH=CH), 11644(C-5), 71.77(CH,-1"), 66.54(CH,-3"), 62.55(CH,4"),
33.28, 31.93, 31.26, 28.98, 28.95, 28.82, 28.69, 28.49, 28.38, 28.33, 24.35 and 22.08(CHy),
13.91(CH,-CH,).

EXAMPLE 14
9-(2’-(cis-11" ’—Octadecenoyloxy)ethoxymethjl)-Guanine.

To a solution of ACV (1.0g, 4.43x10°3 mol) in 20 ml anhydrous pyridine and 10 ml
N,N-Dimethylformamide was added 2 ml of a stock solution of cis-11-Octadecenoylchloride
2.1g, 6.98x103 mol) in 6 ml dichloromethan_e and the reaction mixture was stirred under nitrogen
at room temperature. The reaction was completed in the usual way and the product was
recrystallized to give 1.8g (90%) of the title compound as white solid.

1H NMR (DMSO-dg, 300 MHz) §: 10.65(1H,sNH), 7.82(1H,s,CH-8), 6.52(2H,s,NH,),
5.25-5.4(4H,m,CH,-1’ and CH=CH), 4.07(2Ht,CH,-4"), 3.65(2H,t,CH,-3"),
2.25(2H,t,CH,-COO0), 1.95(4H,m,CH,-CH=), 1.48(2H,m,CH,-C-C0OO0), 1.20(20H,m,CH,),
0.85(3H,t,CH;-CH,).

3C NMR (DMSO-dg, 75 MHz) 8: 172.74(CO0), 156.62(CO-6), 153.91(C-2), 151.34(C4),
137.58(CH-8), 129.58(CH=CH), 116.22(C-5), 71.82(CH,-1"), 66.55(CH,-3"), 62.50(CH,-4"),
33.26, 31.09, 29.06, 28.81, 28.79, 28.62, 28.54, 28.36, 28.23, 26.55, 24.33, 22.04(CH,),
13.87(CH;-CH,).

EXAMPLE 15
9-(2’'(trans-11° ’-Octédecenoyloxy)edxoxymemyl)—Guan_ine.

To a solution of ACV (1.0g, 4.43x10-3 mol) in 20 ml anhydrous pyridine and 10 ml

N ,N-dﬁneﬂlylfonnanﬁde was added 2 ml of a stock solution of trans-11-Octadecenoylchloride
(2.1g, 6.98x10"3 mol) in 6 ml dichloromethane, and the reaction mixture was stirred under
nitrogen at room temperatw e. Tl reaction was completed in the usual way and the crude
product was recrystallized to give 1.7 g (78%) of the title compound as a white solid.
'H NMR (DMSO-dg, 300 MHz) &: 10.60(1H,s,NH), 7.81(1H,s,CH-8), 6.60(2H,s,NH,,),
5.25-5.4(4H,m,CH,-1’ and CH=CH), 4.05(2H,t,CH,-4"), 3.65(2H,t,CH,-3"), |
2.22(2H,t,CH,-COO0), 1.95(4H,m,CH,-CH=), 1.45(2H,m,CH,_-C~COO), 1.20(20H,m,CH,),
0.85(3H,t,CH;-CH,). :
13C NMR (DMSO- -dg, 75 MHz) &: 172. 75(COO), 156.76(C0O-6), 153. 87(C-2), 151.41(C-4),
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It .ha's now surprisingly been found in accordance with the present invention
that a selected group of fatty acid nono- esters of anti-vi raI nucI eosi des .
or nucl €osi de anal ogues, Wwherein the f%ty acid is an [err]-

nono- 18 or C20 acid gives much |rrproved therapeutlc ef fect.
A S0 A1 SRSt G L6 980 7 SOMTEAOohE PR GDSBEH e | vei y
non-t 33i29, 3k92, 31.09, 28.95, 28.79, 28.63, 28.38, 28.12, 24.35 and 22.05(CH,), 13.86(CH;-CH,).

EXAMPLE 16
9-(2’~(cis-11""-Eicosenoyloxy)ethoxymethyl)-Guanine.

- To a solution of ACV(1.0g , 4.43x103 mol) in 20 ml anhydrous pyridine and 10 ml
N,N-dimethylformamide was added 2 ml of a stock solution of cis-1 1-Eicosenoylchloride (1.59g,
4.83x10'3. mol) in 4 ml dichloromethane, and the reaction mixture was stirred under nitrogen at
room temperature. The remaining acid chloride solution was added in 1 ml portions each 8 hours.
After a total of 60 hours reaction time the solvents were removed at high vacuum. The residue
was treated with chloroform and water and finaly purified on a column of silica gel (10%
MeOH/CHCI,;) to give 0.92 g (40%} of the title compound as a white solid.

IH NMR (DMSO-dg, 300 MHz) 8: 10.65(1H,s,NH), 7.81(1H,s,CH-8), 6.50(2H,s,NH2),
5.25-5.4(4H;m,CHz-1 " and CH=CH), 4.08(2H,t,CH,-4"), 3.65(2H,t,CH,-3"),
2.21(2H,t,CH,-CO0), 2.0(4H,m,CH,-C=), 1.45(2H,m,CH,-C-COO0), 1.25(24H,m,CH,),
0.85(3H,t,CH;-CH,).

3C NMR (DMSO-dg, 75 MHz) &: 172.73(C0O0), 156.70(CO-6), 153.90(C-2), 151.37(C-4),
137.5%(CH-8), 129.58(CH=CH), 116.35(C-5), 71.81(CH,-1"), 66.54(CH,-3"), 62.52(CH,4"),
33.28, 31.26, 29.09, 28.82, 28.67, 28.58, 28.40, 26.56, 24.35 and 22.07(CH,), 13.88(CH;-CH,).

EXAMPLE 17
9-(2'~(cis-13'’-Docosenoyloxy)ethoxymethyl)-Guanine.

To a solution of ACV '(_1 g, 4.43x1073 mol) in 20 ml anhydrous pyridine and 10 ml
N,N-dimethylformamide was added 2 ml of a stock solution of cis-lB-DocoSenoylchloride (2.10g,
5.88x107 mol) in 6 ml dichloromethane and the reaction mixture was stirred under nitrogen at
room temperature. The reaction was compieted and the product was recrystallized (ethanol) to
give 1.24g (52%) of the title compound as a white solid.
1H NMR (DMSO—dG, 300 MHz) 4: 10.65(1H,s,NH), 7.80(1H,5,CH-8), 6.50(2H,s,NH,),
5.2-5.4(4H,m,CH,-1’ ,CH=CH, 4.10(2H,t,CH,-4"), 3.65(2H,t,CH,-3"), 2.22(2H,t,CH,-C0O0),
2.05(4H,m,CH,-C=), 1.45(2H m,CH,-C-C0OO0),- 1.25(28H,m,CH 2), 0.85(3H,t,CH;-CH,).
BCNMR (DMSO-dg, 75 MHz) 8 172.74(CO0), 156.70(CO-6), 153.87(C-2), 151.38(C-4),
137.58(CH-8), 129.60(CH=CH), 116.45(C-5), 71.78(CH,-1"), 66.53(CH,-3"), 62.52(CH,-4),
- 33.28, 31.25, 29.06, 28.98, 28.85, 28.66, 28.56, 28.39, 26.53, 24.35, 22.06(CH,),
13.89(CH;-CH,). |
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judged by growth experinments with young mce, and al so have a | ow
cytotoxicity according to observations nmade in 10 tissue culture
experiments. Although it is known that, both nucl eosi des and nucl eosi de
anal ogues, by thensel ves, and al so sorf unsat ur at ed fatty acids, by

t hensel ves, exhibit anti- viral efEXAMBLEUBe magni tude of the effects
achieved with 15 the conpounds accordi ng to this invention |nd| cates that

these are not additive but rather synergistic.
5’-0-(cis-9'*-Octadecenoyl)-3’-deoxy-3’-azido-Thymidine.

To a solution of 3’-de6xy—3’-azido-’l'hymidine (AZT) (1.0g, 3.75x1073 mol) in 20 ml! anhydrous
pyridine was added 2 ml of a stock solution of cis-9-Octadecenoylchloride (70%, 1.7g, 3.9x103 '.
mol) in 6 ml dichloromethane, and the reaction mixture was stirred under hitro'gen at room
temperature. The remaining stock solution was added in 2 ml portions at approx. 8 hours
intervals. After a total of 60 hours reaction time, the solvents were evaporated at high vacuum
and the residue dilluted with chloroform 100 ml and water 50 ml. The organic phase was treated
with brine, dried (MgSO,) and concentrated to give a viscous oil. The product was purified on a
column of silica gel with 3% methanol in chloroform as eluent system. Homogenous fractions
were evaporated to give 1.65g (82%) of the title compound as a colourless viscous oil.
'H NMR (DMSO-dq, 300 MHz) 8: 11.25(1H,s,NH), 7.45(1Hs,H-6), 6.12(1H,t,H-1"),
5.25-5.42H,m,CH=CH), 4.45(1H,m,H-3), 4.25(2H,m H-5"), 3.95(1H,m,H-4’), _

| 2.25-2.45(2H,m,CH,-2"), 2.35(2H,t,CH,~CO0), 1.97(4H,m,CH,-CH=), 1.77(3H,s,CH;,-5),
1.53(2H,m,CH,-C-CO0), 1.25(20H,m,CH,), 0.85(3H.t,CH;-CH,).
13C NMR (DMSO-d¢, 75 MHz) 8: 172.51(COO), 163.58(C0-4), 150.32(C0O-2), 135.91(CH-6),
129.55 and 129.49(CH=CH), 109.81(C-5), 83.61(CH-1°), 80.61(CH-3"), 63.11(CH,-5"),
60.17(CH4’), 35.67(CH,-2"), 33.30, 31.29, 29.10, 29.06, 28.85, 28.70, 28.61, 28.54, 28.43,
26.56, 24.30, 22.09(CH,), 13.85(CH3-CH,), 12.04(CH3-5).

EXAMPLE 19
5’-O(cis-9’ ’-Octadecenoyl)-9-B-D-Arabinofuranosyl-Adenin.

To a solution of 9-B-D-Arabinofuranosyl-Adenin (ARA-A) (1.0g, 3.74x1073 mol) in 10 ml
anhydrous pyridine and 20 ml N,N-dimethylformamide was added 2 ml of a stock solution of
cis-9-Octadecenoylchloride (2.1g, 6.98x103 mol) in 6 m! dichloromethane, and the reaction
mixture was stirred under nitrogen at room temperature. The remaining stock solution was added
in 2 ml portions at approx. 8 hours intervals. After a total of 50 hours reaction time the solvents
were removed at high vacuum and the residue was dissolved in 10% methanol in chloroform and
filtered through a small silica gel column. The concentrated product fractions w« re purified on a
silica gel column to give 0.6g (30%) of the title compound as a white solid.

TH NMR (DMSO-d¢, 300 MHz) 5: 8.18(1H,s,ArH), 8.12(1H,s,ArH), 7.25(2H,s,NH ),
6.30(1H,d,H-1"), 5.78(1H,d,0H-2’), 5.68(1H,d,0H-3"), 5.2-5.4(2H,m,CH=CH),
4.38(1H,m,H4-5%), 425(1H,m,H-5’,), 4.15(2H,m,H-2’, H-3’), 3.95(1H,m H-4’),
2.30(2H,t,CH,-C0O0), 1.95(4H,m,CH,-C=), 1.50(2H,m,CH,-C-CO0), 1.25(20H,m,CH,),

0.85(3H,t,CH 3-CH2).
heet Has Been RTlaced
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The mechani sm behind these effects is at present not known,.
of an order of magnitude better than the cl osest

_prior
toa
will

but they are
rel-ated conpounds of the

20 art. Thus it is not conS|d@fed i kely that they arise only due

[ tar ettl effect. Further it S
T NP Gk, 74 My 85 172 MR e s Bl Graba Lok B siGrS MR E Rt ¢
ef f ecusoaoecsamm/wmm 129 S4{ESE-CHYITIA8I2dECS), 8382(E1")281BC-4' N0 ef fect s
may  be;sagiiEevs e 13- Ce3TRERES"), 33.37,31.29, 29.09, 29.05; 28.85, 28.70, 28.59, 28.48,

28.42, 26.56, 24.41, 22.08(CH,), 13.87(CH;-CH,).
EXAMPLE 20
5’-‘O—(trans—9"—Octade_cenoyl)-l-B—D-Arabinofﬁranosyl-(N-G—mcthyl)-Adenin. .

To a solution of 9-B-D-Arabinofuranosyl-N-6-methyl-Adenin (1.0g, 3.55x103 mol) in 10 ml
anhydrous pyridine and 15 ml N,N-dimethylformamide was added 2 ml of a stock solution of

trans-9-Octadecenoylchloride (2.0g, 6.64x10°3 mol) in 6 ml dichlorometane, and the reaction

mixture was stirred under nitrogen at room temperature. The remaining stock solution was added
in 2 ml portions at approx. 8 hours intervals. After a total of 60 hours reaction time the solvents
were removed at high vacuum and the residue was dissolved in 5% methanol in chloroform and
repeatedly chromatographed on a column of silica gel to yield 0.7g (36%) of the title compound
as a white solid.

1H NMR (DMSO-dg, 300 MHz) 8: 8.25(1H,s,AtH), 8.10(1H,s,ArH), 7.75(1H,s,NH),
6.29(1H,d,H-1°), 5.78(1H,d,0H-2"), 5.70(1H,d,OH-3"), 5.25-5.35(2H,m,CH=CH),

4.40(1H,m H-5")), 4.27(1H,m,H-5 "), 4.152H,mH-2" H-3"), 3.95(1H,m H-4"),

2.95(3H,br.s N-CH;), 2.30(2H,t,CH,-CO0), 1.90(4H,m,CH,-C=), 1.50(2H,m,CH,-C-COO0),
1.25(20H,m,CH,), 0.85(3H,t,CH;-CH,).

13C NMR (DMS0-dg, 75 MHz) 8: 172.75(COO0), 154.89(C-6), 152.43(C-2), 149.33(C-4),
140.02(C-8), 129.99(CH=CH), 118.20(C-5), 83.61(C-1’), 81.06(C4"), 75.77(C-2’),

- 75.06(C-3’), 63.76(-5"), 33.36,31.90, 31.25, 28.97, 28.90, 28.81, 28.68, 28.47, 28.36,

28.30(CH,), 27.20(N-CHj), 24.41,22.07(CH,), 13.89(CH;-CH,).

EXAMPLE 2]
9-(4’(trans-9’’-Octadecenoyloxy)-3’-hydroxymethyl-butyl)-Guanine.

To a solution of 9-(4-hydroxy-3-hydroxymethyl-butyl)guanine (Penciclovi ) (1.0g, 3.98x103 mol)
in 10 ml anhydrous pyridine and 40 ml N,N-dimethylformamide was addec 2 ml of a stock
solution of frans-9-Octadecenoylchloride (2.1g, 6.98x10- mol) in 6 ml dichloromethane, and the
reaction mixture was stirred under nitrogen at room temperature. The remaining stock solution
was added in 2 ml portions at approx. 8 hours intervals. After a total of 65 hours reaction time the
solvents were removed at high vacuum and the residue was dissolved in 15% methanol in
chloroform and eluted through silica gel a column. Homogenous fractions were recrystallized
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nucl eosi de conpound. The novel . nonoester conpounds of this invention can
be characterized by the general forrmula I: Nu-0-Fa (n)
This isthe replacenent sheet Date 0%4gVAY 1998 '

from ethanol to give 0.45g (22%) Gf the title compound as a whité sohd

" IHNMR (DMSO-d¢, 300 MHz) 5: 10. 50(1H,s,NH), 7.65(1H,5,CH-8), 6.43(2H,s,NH,),
5.33(2H,m,CH=CH), 4. 62_(1H t,0H), 4.00(4H,m .CH,-N and RCOOCHZ), 3.38(2H,m,CH,-OH),
2.25(2H,t,CH,-CO0), 1.90(4H,m,CH,-C=), 1.60-1.80(CH and CH,-CH,N),
1.45(2H,m ,CH,-C-CO0), 1.20(20H;m ,CH,), 0. 85(3H,t,CH 3.
13C NMR (DMSO0-dg, 75 MHz) &: 172.90(CO0), 156.75(C-6), 153.40(C-2), 151 07(C-4),
137.22(C-8), 130.02(CH=CH), 116.57(C-5), 63.80RCOOCH,), 60.50(CH,OH),
40.67(CH,N), 37.54(CH), 33.44, 31.88, 31.22, 28.95, 28.90, 28.77, 28.64, 28.43, 28.27, 24.38,
22.04(CH,), 13.90(CHj,).

- EXAMPLE 22
9-(2’-(trans-9’'-Octadecenoyloxy)-1’-hydroxymethyl-ethoxymethyl)-Guanine.

To a solution of 9-{[2-Hydroxy-1-(hydroxymethyl)ethoxylmethyl } guanine (Ganciclovir) (0.655g,
2.56x1073 mol) in 10 ml anhydrous pyridine and 40 mI N ,N-dimethylacetamide was added 2 ml of
a stock solution of trans-9-Octadecenoylchloride (1.3g, 4.32x10"3 mol) in 6 ml dichloromethane,
and the reaction mixture was stirred under nitrogen at 40°C. The remaining stock solution was
added in 2 m! portions at approx. 10 hours intervals. After a total of 60 hours reaction time the
solvents were removed at high vacuum. The residue was suspended in 100 ml water and 100 ml
dichlorometane and sentrifugation of the emulsion gave a semisolid mass that was recrystallized
from ethanol to give 0.8g (60%) of the title compound as a white solid.

IH NMR (DMSO-dg, 300 MHz) &: 10.60(1H,s,NH), 7.81(1H,s,CH-8), 6.58(2H,s,NH,),
5.45(2H,s,0CH,N), 5.35(2H,m,CH=CH), 4.85(1Ht,OH), 4.08(1H,m) 3.90(1H,m) and
3.75(1H,m)}RCOOCH), and CH-0), 3.35(2H,m,CH,0H), 2.08(2H,t,CH,-COO0),
1.93(4H,m,CH,-C=), 1.10-1-45(22H,m,CH,), 0.85(3H,t,CH,-CH,).

13C NMR (DMSO-d,, 75 MHz) &: 172.64(C_00); 156.85(C-6), 153.84(C-2), 151.34(C-4),
137.62(C-8), 130.02(CH=CH), 116.48(C-5), 76.88(CH-0), 71.29(OCH;N), 63.13(RCOOCH,),
60.39(CH,O0H), 33.19, 31.97, 31.29, 29.02, 28. 85 28.72,28.53, 28.41, 27.07, 27.02, 24.32,
22.10(CHy), 13.90(CHs;).-
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8 wherein O is an oxygen, Nu is a nucl eoside or nucl eosi de anal ogue and Fa
is an acyl group of a nono-unsaturated C18 or 20 [err]-9 fatty acid, which
fatty acid is esterified with a hydroxyl2agroup in the 5 -position of the
sugar 5 noi.ety of the nucl eoside or nucleoside anal ogue or with a hydroxyl
group ‘on the non-cyclic chaprs of ¢ he tucleadsialei amas ogue. However, in

vi ew of the di scl osures of US-A-3920630 and Int. J. ~g‘@gggj'_d__&za——l«&e”iﬁzl

e o o rmia 3 LT

Nu-0~Fa

wherein O is an oxygen, Nu is a nucleoside or nucleoside

analogue and Fa is an acyl group of a mono-unsaturated C1l8 or 20
fatty acid, which fatty acid is esterified with a hydroxyl group
in the 5-position of the sugar moiety of the nucleoside or to a

hydroxyl group on thesnon-cyclic chain of the nucleoside
. analogue.

2. Compound according to claim 1, wherein Nu may be represented
by formula II

S-B

wherein S is either a mono-saccharide-derivative selected froﬁ:
1-8-D-arabinofuranose or 2,3-di-deoxy-3~azido-1-8-D-
ribofuranose, or selected from the group of 2-hydroxy-ethoxy-
methyl, 4-~hydroxy-3- (hydroxymethyl)-butyl 2-hydroxy-1—(hydroxy—
methyl)-ethoxy-methyl or 2,3-di-hydroxy-propoxy;

and B is a nitrogen base selected from adeplne, guanine,
cytosine, uracil, thymine or a thymine derivative of the

following formula: °

wherein X is deuterium or fluorine.

3. Compound according to clalm 1, characterlzed by Nu belng
acyclovir and Fa being oleic acld.

4, cOmpound_according to claim 1 characterized by Nu being
acyclovir and Fa being elaidic acid.
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supra, no claimis nmade herein to 5 -0-oleyl-Ara C and-10
2,2' -anhydro-5"'-0-o0l eyl -ara-cyti di ne as new conpounds. Nucl eosi des are

nmol ecul es conprising a heterocyclic base, such as cytosL"ﬁ Hﬂﬁﬂ“"""ﬁWﬂ i ne
or guanine, linked to a ribose unit. I'n nucl eosi de an n
base or the ribose unit has been 15 nodPfi ed. For exanpl & the rihode

unit may be replaced by another sugar unit or by a non- cycllc chain. The

fatty acid is esterified wth .a hydroxyl
5. Compound according %o claim'1, characterized by Nu being

acyclovir and Fa being eicosenic acid, cis or trans.

6. Compound according to claim 1 wherein Nu is Ara T and Fa
being elaidic acid.

7. Compound according to claim 1 characterized by Nu being Ara T
and Fa being oleic acid. '

8.'COmpound-according to claim 1 characterized by Nu being Ara T
and Fa being eicosenic acid, cis and trans. |

9. Compound according to claim 1 characterized by Nu being Ara A
and Fa being eicosenic acid, cis and trans.

10. Compound according to claim 1 characterized by Nu being Ara
A and Fa being oleic acid.

11. Compound according to claim 1 characterized by Nu is Ara A
and Fa being elaidic acid.

12. Compound according to claim 1 characterized by Nu is AZT and
Fa being elaidic acid.

13. Compound according to claim 1 characterized by Nu being AZT
and Fa being oleic acid.

14. Compound according to claim 1 characterized by Nu being AZT
and Fa being eicosenic acid, cis or trans.

15. Pharmaceutical composition for the treatment of viral
infections comprising a compouni according to claim 1 as well as
a pharmaceutically acceptable carrier or excipient.

16. Pharmaceutical composition for the treatment of viral
infections caused by HIV, comprising a fatty acid nucleoside
according to claim 1, especially a fatty acid nucleoside

according to one of the claims 11-13.
This Sheet Has Been Re
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group in the 5-position of the sugar moiety of the nue+ees+de_aL_nungg§_de
anal ogue or with a hydroxyl 20 group on the non-cyclic chaln of the

nucl eosi de anal ogue. The nucl eosi de or nucl eosi de analﬂ ﬂ"ﬂl

chosen as Nu in the compounds of formul a | may preferia ﬂ"ﬂ“ﬂ nﬁ by
the formula Il: S-B (II)25v\/nere|nS|s eithet &
nono-"sacchari de-derivative selected from 1-[err]-D arabinofuranose or

2,3-di- §9°X¥h§r%5 @%ﬁ&é&ywéod3651tlon for the treatient of viral
infections caused by the HSV 1 or 2, comprising a compound
according to claim 1, especially a compound of the claims 2-4

'18. Pharmaceutical composition for the treatment of viral
infections caused by the hepatitis B virus, comprising a
-compound according to claim 1, especially a compound according
to one of the claims 8-10.

19. Use of a compound of formﬁla'I for the preparation of a
pharmaceutical composition for the treatment of a viral
infection. '

20. Method for treatment of a patient suffering from a viral _
infection characterized by administering a compound of formula I
according to claim 1.

21. Method for the treatment of a viral infection caused by a
hepatitis B virus characterized by administring a compound
according to claim 1 in combination with an interferon.
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This is the replacenent sheet Date: 04 MAY 1998 9 ri bofuranose, or
sel ected fromthe group of 2-hydroxy-ethoxy- nethyl,

4- hydr oXy- 3- (hydroxynet hyl ) -butyl, 2-hydroxy-I-(hydroxy- nethyl)

- et hoxy-net hyl and 2, 3-di-hydroxy-proggxy;

Abstract
New compounds of the general formula I:
Nu-O-Fa

wherein O represents an oxygen, Nu is a nucleoside or nucleo-
side analogue, and Fa is an acyl group of a mono-unsaturated
C18 or 20 fatty acid. The invention also concerns anti viral
pharmaceutical and vetrinary compositions comprising a |
compound of formula I alone or in combination with a pharma-
ceutically acceptable carrier.

(No drawing)
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ahd B is a nitrogen base sel ected from adeni ne, guani ne, cytosine, uracil,
thym ne and a thymne derivative of the.followng formula: 0 [err]
‘wherein.. X is deuteriumor fluorine. Exanples of these nucl eosides or

nucle05|de akpl_&gu_g_s are: [err] Arabino-furanosyl Ar abi nog f ur anosyl
Acycl-ovir
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thymne (Ara T) adeni ne (Ara A) (ACV) 0

R[err] H2 N N Azi dot hymi di ne puri ne arabi nosi de a nucl eosi de
anal ogue, AZT [err], [err] wherein Ris a non-cyclic [err] or
[err] group. This is the replacenent sheet Date: 04 MAY 1998
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10 Acyclovir -is an exanple of a nucl eosi de anal ogue of the |ast shown
formula. Qrher exanples of the group Rin different nucleoside anal ogues
appear below. [err] There exist several systens for denom nation of the

posi tion ofideubl e bonds in fatty acids. In the present app]ication the
err
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systemis used, wherein the position of the double bond in the unsaturated
fatty acids is counted fromthe term nal nethyl group. Eicosenic acid
(C20:1 [€rr]-9), for exanple, has 20 carbon atons in the chain, and the

doubl e;bond is found between carbon atom 9 and 10 counting fromthe end of

the chain. The selected group of fatty acids which may be reacted with the
nucl eosi des or nucl eosi de anal ogues to formthe esters according to this
i nvention mrhh t he pronounced activity, have been found to be ¢nly the W9

C18 or C20@monounsat ur at ed fatty aci ds.
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Thus, the C18 or C20 [err]-9 fatty acids, which bound to the nucl eosi des
and nucl eosi de anal ogues give the surprisingly elevated effect, are the
foltowrrg: oleic acid (C18:1, [err]-9, cis), elaidic acid (C18:1, [err]-9,
trans).eicosenic acid, (C20:1, [err]-9, cis) and (C20:1, [err]-9, trans)
Preferred representatives of the conpounds according to this invention are
listed below.: Ara A-oleic aci F#IGHRE A-elaidic acid, Ara A-eicosenic acid,

cis, Ara A-eicosenic acid, trans, This is the replacenent sheet Date: 04
MAY 1998
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11 Ara T-oleic acid, Ara T-elaidic acid, Ara T-eicosenic acid, cis, Ara
T-eicosenic acid, trans, ACV-ol'eic acid, ACV-elaidic acid, ACV-eicosenic
acid, cis, ACV-eicosenic acid, trans, AZT-oleic acid, AZT-elaidic acid,
AZT-ei cosenic acid, cis, AZT-ipiq@paen ¢ acid, trans. Their fornmul ae are
giverr in Figure 4. _ -
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‘The conpounds according to this invention exhibit anti-viral effects,

"t he present I nvention thus incl'udes pharmaceutical or veterinary
conposi tions conprising at |east one compound of fornula | alone or

conbination with a pharnaceutically acceptable carrier or excipient.

and

in
In the

remainder of the text and in the clainms, a pharmaceutical conposition wll
be used for conpositions usablFLGURE He treatnent of both human and ani nal

"patients. It appears that certain of the nonounsaturated fatty acid

nucl eosi des or nucl eosi de

,/“\\//“\\//\\V/”\\449\~//\\v/’\\//A\\/JL\O lQN \\T
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Ara-A elaidate . (OH
| OH
| NH,
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O NJI \>
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anal ogues of the present invention wll be especially suitable for the

treatment~of certain viral infections. Thus it appears that the fatty acid

derivatives of AZT are especially useful for the treatment of AIDS.

Simlaply, it appears. that the fatty acid derivatives of Ara T and Ara A
are especially suitable for the treatnent of hepatitis B. It appears al so

that the Ara T esters will be eFIGUREng in agents suitable for treatnent of
papilloma viral infections. Further, it appears that the fatty acid esters

according to this invention of ACV are especially suitable for the
treat nent .of

O ' J\
_"\/ \l

¥

ACV ‘eicosenate, trans .
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A o t
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her pes infections. As nenti oned the production of the necessary inmmune
response jn order to conquer a viral infection, such as hepatitis, can be

i'nduced.in sonme cases by the co-adm nistration of interferon.

Dependi ng on

which wiral infection is to be treat t what stage the infection is,
or if the patient is a human being or "an animal, both a systemc and a
| ocal adm nistration of the conpounds can take place. This is the

repl acenent sheet
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Date: . ;-0 4 MAY 1998 12 For |ocal administration, the conpounds can be

fOornul ated as known in the art for administration t REBACEMENDSHEEISSsa SG)J
any suitable form Wen adninistered topically thé& Emspmsiads pafed.ar melpagdd .25
" may be B Claim(s)  : paged .27to paged .37
. B Drawing(s) : paged ./, to paged...7
Abstract  : paged J>-to paged ==

DATE OF RECEIPT ... "AR 1997

Chemical compounds

Present invention relates to a group of new compounds of the
general formula I:

Nu-0-Fa
wherein O represents an oxygen, Nu is a nycleoside or nucleoside
analogue, and Fa is an acyl group of a mono-unsaturated Ci8 or
20 fatty acid. The invention also concerns anti wviral pharma-
ceutical and vetrinary compositions comprising a compound of
formula I alone or in combination with a pharmaceutically
acceptable carrier. A further part of this invention is a method
for the treatment of a human or animal patient suffering from a
viral infection and for reducing the infectious load by
adninistering a compound of formula I.

Technical Backaround _

A large number of serious diseases, such as AIDS, hepatitis B,
herpes and gynecological cancer, as a late result of papilloma
warts, are caused by viral infections.

Virus are small infectious agents which are incapable of
independent replication and thus are dependent on a host cell to
replicate. The genetic material of the virus is either RNA or
DNA.

When infecting an organism, the virus attaches to a specific
host cell. The wvirus penetrates the cytoplasmic membrane after
attachment and the wviral gepomé is released from the virus
particle. The viral genome is uéually transported to the cel:
nucleus where new viral genomes are replicated. New viral
protein is synthesized in the cytoplasm and new particles are

formed either close to the cytoplasmic or nuclear membrane.

Soﬁé virus have genomic material which is directly (DNA virus)
ot indirectly (Reverse transcription of RNA, retrovirus)

This is the replacement sheet
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formul ated as an ointnent, cream gel, tincture, spray, lotion or the |like
contai'ning the conpounds of fornmula | in adnmixture with inert, solid or
liquid carriers which are usual in topical preparations. It is especially
suitable to use a formul ati-on which protects the active ingredi ent agai nst
oxi dation or degradation. The pharnmaceutical preparations conprising the
conpounds of formula | may al so be adm nistered systemcally, either

enterally or parenterally.
incorporated "in the host cell genones.

Extracellular wviruses are neutralized by circulating antibodies
and the cellular immune apparatus may attack and remove infected
cells. Viruses within the infected cells escape immune
surveillance if viral antigens are not exposed on the surface of
the cells.

The immune attack on infected organs contributes to disease by a
mechanism commonly called virus induced immuno-pathology.

The mechanisms underlying some of the more important viral
diseases differ.

When suffering from a HIV infection, the patient's T helper
cells are invaded and Qdestroyed. This leads to a
immunodeficiency condition, which makes the patient very
succeptible even to infections which normally are conguered by
the immune system without any harmful effects for the patient.

The Hepatitis B virus invades the liver cells, and the patient
may become very ill when the immune system tries to rid the body
of these infected cells. If the infection is not conquered by
the immune system at an early stage, the result will be chronic
hepatitis. The patient will thus be infectious throughout his
life. For a group of patients the chronic hepatitis will develop
into cirrhosis or cancer of the liver.

In herpes simplex infections, the virus enters the epidermal
cells originally. The herpes simplex virus travels up to a nerve
center where it lies latent to break out at intervals. Although
not life threatening in most cases, a herpéé infection is
painful and the patient will be infectious every tine an
outbreak occurs.

In the papilloma virus, notably in the genital tract of women,
the viral genome is located in the nucleus of epithelial cells,
but not integrated in the cell chromosomes. This is a persistant

the replacement shedt
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Vhen adm ni stered enterally, the conpounds of formula | may be fornul ated
e. g as soft or hard gel atine capsules, tablets, granules, grains or
powders, dragees, syrups, suspensi-ons or solutions. \Wen adni nistered.
parenteral ly, preparations of the conpounds of formula | as injection or

I nfusion sol utions, suspensions or enul sions are suitable. The preparations
can contain inert or pharmacodynam cally active additives. Tablets or
granul ates e.g. can contain a series of

condition and with some tumor promoting strains an integration
finally occurs leading to a malignant development. The viral
genome in this case has a decisive initiating'effect in the
process leading to cancer.

If the immune system manages to rid the body of the virus at an
early stage, this leads to a life long immunity. On the other
hand, if the virus is too aggressive and avoids the immune
apparatus, no immunity is achieved and a continuous infectious
state is the result. |

As a result of the different mechanisms, the therapeutic
strategy would be different for these conditions.

The ultimate goal in the treatment of HIV/AIDS would be to free
the patient from the infectious virus. This seems to be remote
at the present stage. However, much can be obtained by improving
the general condition of the patient. A reduction of the virus
load would increase the length of the symptom free period and
reduce the infectiousness, which is of utmost importance in
regard to the epidemiological situation. All currently used
anti-viral agents have toxic side effects, which presently makes
a sufficiently aggressive treatment impossible.

It is assumed that there are between 250 and 300 million
carriers of hepatitis B world wide. It is known that a great
number of these are going to develop hepatomas or liver _
insufficiencies due to the infections. Promising results in the
treatment of the carrier state have been obtained in recent
years by induction of an immune response with interferon.
Therapies reducing the virus load is important in this regimen
as efficient treatment of acute lLepatits B would reduce the
number developing into a carrier state. The recently identified
hepatitis C virus causes a very great number of cases with
hepatitis whereof a large number develop into carriers.
Preliminary studies seem to indicate that the carrier state may
be broken by similar therapeutic regimens as for hepatitis B.
Herpes simplex 1 and 2 frequently infect humans causing a
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binding agents, filler materials, carrier substances or diluents. Liquid

preparations may be present, for exanple, in the formof a sterile

sol uti on.

Capsul es can contain a filler material or thickening agent in

addition to the active ingredient. Furthernore, flavour-inproving additives

as wel |

pressure,

as the substances usually used as preserving, stabi | i zi ng, _
moi sture-retaining and emul sifying agents,,salts for varying the osnotic
buffers and other additives may al so be present.

carrier state with recurrencies of local infections.
Generalized infections including encephalitis are rare but a
catastrophy for the patient. There is a great individual
variation in the frequency of local infections. For those
patients who are affected either genitally or facially this
constitutes a serious health problem physically, mentally and
socially. None of the therapeutic regimens developed so far -
cures the latent infections of cells in the central nervous
system. The therapeutic goal is thus to minimize the clinical
nanifestations of recurrencies both as to symptoms and duration.

The prevalence of genital papilloma virus infections has
increased dramatically during the 1980s. It is now established
that some genotypes are oncogenic, that is they initiate changes
in the cell which after a latency period develop into cancer.
Papilloma virus of the genital tract give long standing
infections. The factors causing malignant transformation of the
lesions are not well understood, but the immune system is
assumed to be of importance. It is thought that the lesions
showing progression during the months and years are those giving
rise to cancer. The genital papillonas called condylonas are at
present treated by physical means such as surgical removal,
necrotizing means, fluid nitrogen or the like. Genital warts are
at the onset benign tumors with altered enzyme patterns
affecting among other things the metabolism of nucleoside
analogues. Nucleoside prodrugs affect the episomal proliferation
of papilloma virus thereby inducing regression of the warts.

Prophylactic vaccination has been very successful in acute
infections such as polio, measles, mumps etc, but no effective
vaccination has been developed for many of the other serious
viral infections.

Even though there have been intensive efforts to produce
effective anti-viral chemotherapeutica during the last decades,
no satisfactory medical treatment can be offered for most viral
diseases today. The effqrts have been especially great since the
appearance of the HIV and related viral infections, which are
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This is the replacenent sheet Date: 04 MAY 1998 13 The dosages in
whi ch the preparations according to this invention are adninistered will
vary according to the node of use and the route of use, as well as to the

5

spreading througﬁout the world at an alarﬁing rate, yet the
effects obtained with agents such as azidothymidin (AZT) and
acyclovir (ACV) in AIDS and herpes can only be characterized as
partially successful. These most promising anti-viral agents are
thus derivatives of naturally occurring nucleosides, which have
been modified either in the base or sugar moiety. They have,
however, not had the therapeutic potential hoped for, as they
bring forward serious side-effects in some patients or show
little or no effect in others. Further, treatment with these
agents is extremely expensive. For these reasons only patients
suffering from the very serious viral infections such as AIDS
receive such treatment. Patients suffering from the less
serious, but also very painful viral infections are often left
without any treatment to let the infection take its own course.

The untreated patient carries a great infectious load and
constitutes a risk to his fellow human beings. If he is treated
with an anti-viral agent, the aim is to reduce the infectious
load so as to enable the body's immune system to conquer the
infection. A further aim is to reduce the contagiousness and
thus the number of new patients and carriers.

Thus the need for compounds having a better therapeutic index is
obvious.

The need is especially great in chronic or recurrent viral
infections with a dangerous acute phase or long term ill éffects
on health or well being, such as AIDS, hepatitis B and c,
infections of the herpes group and papilloma viral infections.
Similarily, there is also a need for anti-viral agents usable in
the treatment of animals suffering from viral diseases.

Prior art

In order to improve the effect, there have been developed
derivatives of the nuclosides which are either modified in the
base or sugar moiety. Especially fatty acid esters of the

nucleosides or of analogues of nucleosides have been developed,

This is the replacement sheet
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requi renments of the patient. . In general a daily dosage 5 for a systemc
therapy for an adult average patient will be about 0.1-100 ng/ kg body
wei ght/ day, preferably 1-20 ng/kg/ day. For topical adm nistration, a
sui tabl e ointnent can contain fromO.1-10% by wei ght of the pharnmaceuti cal
formul ati on, especially 0.5-5% by weight. 10 |f desired the
phar maceutical conpositions of the inventi on can contain an antioxidant,
e.g. tocopherol, N nethyl-tocopheram ne, butyl ated hydroxy-

in order to improve the lipophility and achieve a better

membrane passage.

Thus there are known from EP 56265 (Ldbering et al) esters of
arabino-furanosyl-thymin (Ara T) with saturated acids having 1-
17 C-atoms.

From PCT/WO90/00555 (Hostetler et al) there are known lipid
derivatives linked, epecially through a phosphate group, to the
5t~position of the pentose group of a nucleoside. The purpose of
this derivatisation was to make the nucleosides more lipophilic
so that they could be included into liposomes, which are
preferentially taken up by macrophages and monocytes, cells
which are found to harbour the HIV virus. It is stated that a
targetting effect is thereby achieved.

From EP 393920 there are known unsaturated, preferably
polyunsaturated, C16 or higher fatty acid esters or amides of
nucleoside or nucleoside analogues. It is stated that the fatty
acid portion of these molecules preferably are made up of poly-
unsaturated fatty acids, such as y-linolenic or linoleic acid.

Definition of the invention.

It has now surprisingly been found that a selected group of
fatty acid esters of anti-viral nucleosides or nucleoside
analogues, wherein the fatty acid is a mono-unsaturated €18 or
C20 acid gives a much improved effect. Also the compounds
according to the present invention seem to be relatively
nontoxic as judged by growth experiments with young mice and
also have a low cytotoxicity according to observations made in

tissue culture experiments.

Although it is known that both nucleosides and nucleoside
analogues, by themselves, and also some unsaturated fatty acids,
by themselves, exhibit anti-viral effects, the magnitude of the
effects achieved with the compounds according to this invention
indicates that this is not an additive, but rather a synergistic
activity which is special for the compounds of formula I.

R —
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ani sol e, ascorbic acid or butylated hydroxytol uene. The invention further
relates to the use of a 15 conpound of fornula | as defined above for the
preparation of a pharmaceutical conposition for the treatnment of a viral

i nfection. Further, the invention also contenplates a pharnaceuti cal
conposition which conprises a conbination 20 of a conpound of formula | and
an interferon. The invention is illustraged by the biol ogi cal

The mechanism behind these effects is at present not known, but
they are of an order of magnitude better than the closest
related compounds of the prior art. Thus it is not considered
likely that they arise only due to a membrane effect or
targetting effect.

Further it is also clear, as will appear from the biological
examples included herein, that effects are achived with these
compounds in systems where no effects may be achived with the
mother nucleoside compound.

The compounds of this invention can be characterized by the
general formula I:

Nu-0-Fa

wherein O is an oxygen, Nu is a nucleoside or nucleoside
analogue and Fa is an acyl group of a mono-unsaturated C18 or 20
fatty acid.

Nucleosides are nolecules comprising a heterocyclic base, such
as cytosine, uracil, adenine or guanine, linked to a ribose
unit. In nucleoside analogues, either the base or the ribose
unit has been modified. For example, the ribose unit may be
replaced by another sugar unit or by a noncyclic chain.

The fatty acid is esterified with a hydroxyl group in the 5~
position of the sugar moiety of the nucleoside or with a
hydroxyl group on the non-cyclic'group of the nucleoside
analogue.

The nucleoside¢: or nucleoside analogues which may be chosen as Nu
in the compourds of formula I may preferably be represented by
the formula II:

S-B (I1)

wherein S is either a mono-saccharide-derivative selected from:
l1-f-D-arabinofuranose or 2,3-di-deoxy-3-azido-1-53-D-
_—
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experiments and preparative Exanples which follow Reference will be made
to the acconpanyi ng draw ngs, in which: 25 Figure | a shows the
inhibitory effect of fatty acid esters of ACV;, conpounds according to the
present invention are conpared with a prior art conpound (ACV |inol enate,

see EP-A-393920) and a C22 nonounsaturatedg (w9) ester, (ACV erucate); This
Is the replacenent sheet '

ribofuranose, or selected from the group of 2-hydroxy-ethoxy-
methyl, 4-hydroxy-3-(hydroxymethyl)-butyl, 2-hydroxy-i-(hydroxy-
methyl)~ethoxy-methyl or 2,3-di-hydroxy-propoxy;

and B is a nitrogen base selected from adenine, guanine,
cytosine, uracil, thymine or a thymine derivative of the

following formula:
(o]

CX,
HN

o

Wherein X is deuterium or fluorine.

NH

Examples of these nucleosides or nucleoside analogues are:
o NH .
o, : N
HN % Ry 2™
%\ l </ J HN b
Lo : HO O M
~J \BJ HN \‘q
OH
_ . / HO/\/ O\]

OH OH
Arabino-furanosyl Arabino-furanosyl Acyclovir
" thymin (Ara T) adenin (Ara a) (ACV)
O R
HN s N o
‘ /4 N .
Oﬁi‘N <N ldﬁj HN " ﬁ>
HO— o H ' N
O.
H HzN/k\N N
L
R
Ny o
Azidothymidin purin arabinoside or a nucleoside analogue,
AZT R=NH NHCH,, wherein R is a non-cyclic
'N(CH3)2 or OCH4 group.

e AN
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Date: Q 4 MAY 1998 14 Figure I b shows a conparison of two of the
conpounds according to this invention with the nmother nucl eosi de at two.
different concentrations; Figure 2 shows the inhibitory effect achieved

Examples of the group R in different nucleoside analogues appear
below:

. ! X(\o
HO . HE OH

There exist several systens for denomination of the position of
double bonds in fatty acids. In the present application the o-
systen is used, wherein the position of the double bond in the

- unsaturated fatty acids is counted from the terminal methyl
group. Eicosenic acid (€20:1 ©-9), for example, has 20 carbon
atoms in the chain, and the double bond is found between carbon
atom 9 and 10 counting from the end of the chain.

The selected group of fatty acids which may be reacted with the
nucleosides or nucleoside analogues to form the esters according
to this invention with the pronounced activity, have been found
to be only C18 or C20 monounsaturated fatty acids. Further, even
though the effect observed differs somewhat between acids of the
same chain length when the double bond is in cis or trans
configuration, both show a strong activity. Also the position.of
the double bond is of impoftance, as it appears that especially
the esters with a C18 or €20 fatty acid having the unsaturation
in 0-9 position will have the surprisingly elevated activity.

The C18 or €20 w-9 fatty acids, which bound to the nucleosides
give the surpriéingly elevated effect, are the following:
oleic acid (c18:1, w-9, cis), elaidic acid (Ci#:1, ©-9, trans)
eicosenic acid, (C20:1, w-9, cis) and (C20:1, u-9, trans)

Preferred representatives of the compounds according to this
invention are listed below.: Ara A-oleic acid, Ara A-elaidic

acid, Ara A-eicosenic acid, cis, Ara A-eicosenic acid, trans,

This Sheet Has
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SwithAra T esters; a conpound according to the present invention is
corrpared with a prior art saturated Ara T ester (Ara T palmtate, see
EP- A-56265); This is the replacenent sheet Date: 04 MAY 1998 15
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Ara T-oleic acid, Ara T-elaidic acid, Ara T-eicosenic acid, cis,
Ara T-eicosenic acid, trans, ACV-oleic acid, AcCv-elaidic acid,
ACV-eicosenic acid, cis, ACV-eicosenic acid, trans, AZT-oleic
acid, AzZT-elaidic acid, AZT-eicosenic acid, cis, AZT-eicosenic
acid, trans. Their formulas will appear from Figure 4.

The compounds according to this invention exhibit anti-viral
effects, and the present invention thus includes pharmaceutical
or vetrinary compositions cdmprising at least one compound of
formula I alone or in combination with a pharmnaceutically
acceptable carrier or excipient. In the remainder of the text
and in the claims, a pharmaceutical composition will be used for
compositions usable in the treatment of both human and animal
patients.

Further, it appears that certain of the monounsaturated fatty
acid nucleosides or nucleoside analogues will be especially
suitable for the treatment of certain viral infections. Thus it
appears that the fatty acid derivatives of AZT are especially
useful for the treatment of AIDS.

Similarly, it appears that the fatty acid derivatives of Ara T
and Ara A are especially suitable for the treatment of hepatitis
B. It appears also that the Ara T esters will be efficient in
agents suitable for treatment of papilloma viral infections.

Further, it appears that the fatty acid esters according to this
invention_ of ACV are especially suitable for the treatment of
. herpes infections.

. As mentioned the production of the necessary immune response in
order to conquer a viral infection, such as hepatitis, can be
induced in some cases by th: co-administration of interferon.

Depending on which viral infection is to be treated and at what
stage the infection is, or if the patient is a human being or an
animal, both a systemic and a local administration of the

compounds can take place. . . . C ;///////,,///””’/’/
' \aced
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the nother nucl eoside and a nonounsaturated Cll1 Ara T ester (Ara T
undecenate); Figure 3 shows a conparison of the rate of survival in young
mce infected with HSV 2 after administration of ACV and ACV el ai date; and
Figure 4 shows the full structure of the nost preferred conpounds according
to this invention. Biological Effects A ln vitro experinents

11

For local administration, the compounds can be formulated as
known in the art for administration to the skin or mucosa in any
suitable form. '

When administrered topically the compounds of formula I may be
formulated as an ointment, cream, gel, tincture, spray, lotion
or the like containing the cbmpounds of formula I in admixture
with inert, solid or liquid carriers which are usual in topical
preparations. It is especially suitable to use a formulation
which protects the active ingredient against oxidation or
degradation.

The pharmaceutical preparations comprising the compounds of
formula I may also be administrered systemically, either
enterally or parenterally.

When administrered enterélly, the compounds of formula I may be
formulated e.g. as soft or hard gelatine capsules, tablets, .
granules, grains or powders, dragees, syrups, suspensions or
solutions.

When administrered parenterally, preparations of the compounds
of formula I as injection or infusion solutions, suspensions or
emulsions are suitable.

The preparations can contain inert or pharmacodynamically active
additives. Tablets or granulates e.g. can contain a series of
binding agents, filler materials, carrier substances or
diluents. Liquid preparations may be present, for example, in
the form of a sterile solution. Capsules can contain a filler
naterial or thickening agent in addition to the active

" ingredisnt. Furthermore, flavour-improving additives as well as
the substances usually used as preserving, stabilizing,
roisture-retaining and emulsifying agents, salts for varying the
osmotic pressure, buffers and other additives may also be
present.

This is the replacement sheet _—
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The pl ague nethod: Tissue culture of virus. A virus preparation of HSV 2
(3rd passage of a clinical isolate) is diluted to 3 103 pfu/well, and

t hereafter inocculated on cells and incubated for 1 hour in a tissue
culture of vero cells. At that tinme the virus is incorporated into the
cells. These cells are then cultivated for 24 hours with an anti-viral
agent. Thereafter they are placed under fygezing conditions, which lead to
the disruption of the cells and free virus appears. under t he subsequent
mel ti ng procese.ddsidgssi daswhickeittheeprdpai®ions ldddiiiling to this

invention are administrered will vary according to the mode of
use and the route of use, as well as to the requirements of the
patient. In general a daily dosage for a systemic therapy for an
adult average patient will be about 0.1-100mg/kg body
weight/day, preferably 1-20mg/kg/day. For topic administration,
the suitable ointment can contain from 0.1-10% by weight of the
pﬂarmaceutical formulation, especially 0.5-5% by weight.'

If desired the pharmaceutical preparation of the compound of
formula I can contain an antioxidant, e.g. tocopherol, N-methyl-
tocopheramine, butylated hydroxyanisole, ascorbic acid or
butylated hydroxytoluene.

The invention further discloses a method for the treatment of
viral infections, which comprises administering at least one
compound of formula I to a human or animal patient in need of
such treatment.

Further the invention also conprises a method for the treatment
of a patient in need of such treatment with a combination of a
compound of formula I and an interferon.

Biological Effects

Description of Figures:
Figure la shows the inhibitory effect of fatty acid esters of

ACV; compounds according to the present invention are compared
with a prior art compound (ACV linolenate, see EP-A-393920) and
a C22 monounsaturated (©-9) ester, (ACV erucate).

Figure 1b shows a comparison of two of the compounds according
to this invention with the mother nucleoside at two different

concentrations.

Figure 2 shows the inhibitory effect achieved with Ara T esters;
a compound according to the present invention is compared with a
prior art saturated Ara T ester (Ara T palmitate, see EP-56265),

‘e ic nt sheet
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are prepared and added to fresh tissue cultures. Incubation. for 1 hour

| eads to incorporation of virus into the cells. Carboxymethylcellul ose
(CMC) is added in order to prohibit the mgration of virus between the
cells through the medium Spread of virus by cell contact is stil

effective causing the formation of plaques. One plaque wll represent one

I nfectious virus. ‘Thus the counting of plaques gives a precise quantitation
of the number of infectious wviruses-preseilt.

the mother nucleoside and a monounsaturated Cl1 Ara T ester (Ara
T undecenate).

Figure 3 shows a comparison of the rate of survival in young
mice infected with HSV 2 after administration of ACV and AcCV
elaidate.

Figure 4 shows the full structure 6f the most preferred
compounds according to this invention.

A.In vitro experiments

The plague method: Tissue culture of virus.
A virus preparation of HSV 2 (3rd passage of a clinical isolate)

is diluted to 3 103 pfu/well, and thereafter inocculated on
cells and incubated for 1 hour in a tissue culture of vero
cells. At that time the virus is incorporated into the cells.

These cells are then cultivated for 24 hours with an anti-viral
agent. Thereafter they are placed under freezing conditions,
which lead to the disruption of the cells and free virus appear
under the melting process. Dilutions of either 1/100 or 1/10000
are prepared and added to fresh tissue cultures. Incubations for
1 hour leads to incorporation of virus in the cells.
Carboxymethylcellulose (CMC) is added in order to prohibit the
migration of virus between the cells through the medium. Spread
of virus by cell contact is still effective causing the
formation of plaques. -

One plaque will represent one infectious wvirus. Thus the
counting of plaques gives a presise guantitation of the number

of infectious virus.

1.1 Acyclovir esters _

Different antiviral agents according to this invention and the
prior art as disclosed in EP 393920, and also a comparable
longer chain monounsaturated fatty aciq ester were added to the

e et
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1.1 Acyclovir esters Different antiviral agents according to this invention
and the prior art as disclosed in EP A393920, and al so a conparabl e | onger
chai n nmonounsaturated fatty acid ester were added to the This is the
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tissue culture dissolved in dimethylsulphoxide (DMSO) in a
concentration of 0.94 pmol/l. This concentration is below the
effective incubatory concentration of acyclovir in the Herpes
Simplex 2 strain used. The results are shown in Figure 1a.

As will appear from'Figure la, the nucleoside fatty acid esters
according to this invention have even at this concentration an
inhibitory effect on virus by magnitudes better than the mother
compound acyclovir. Further, Figure la shows the enhanced
inhibitory effect, when compared to compounds according to the
prior art represented by ACV y-linolenate (C18:3 ©-3) and also
when compared to a longer chain monounsaturated fatty acid
nucleoside ester, ACV erucate (C22:1 v-9), having the
unsaturation at the same position of the chain. The inhibitory
effect achieved with the three representatives of the present
compounds are close to 100%. '

The effect of increasing concentrations is shown in Figure 1b.
In a test done with a HSV 2 strain relatively resistent to acv,
the test compounds, ACV, ACV-oleate and ACV-elaidate, were added
at 0.9 pmol/l or 2.2 pmol/l. As will appear, the inhibitory
effect of the compounds according to this invention is strongly
enhanced at the higher concentration, whereas the effect of the
nother nucleoside, ACV, remains at the same level.

1.2. Ara T esters

Corresponding experiments were conducted with Ara T, Ara T-
oleate, one saturated fatty acid ester representing prior art,
Ara T-palmitate (C16:0) and Ara T-undecenate (C11l:1, «-1),
representing a shorter length, monounsaturated fatty acid ester.
The anti-viral agents were added at a concentration of

3.9 umol/l. The results will appear from Figure 2.

As previously noted for the ACV esters, the ira T ester
according to this invention, Ara T oleate has an strikingly
improved inhibitory activity. The .inhibition achleved in this

test is 100%.
This is the replace_mem sheet
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16 tissue culture dissolved in dinethylsul phoxide (DMSO in a concentration
of 0.94 pnol/Il. This concentration is below the effective incubatory
concentration of acyclovir in the Herpes Sinplex 2 strain used. The results
are shown in Figure la. As will appear fromFigure |a, the nucleoside fatty
acid esters according to this invention have even at this concentration an
I nhibitory effect on virus by nagnitudesnpetter t han the not her conpound

acycl ovir.

Further, Figure |a shows the €nhanced
B. In vivo results achieved

—reduced mortality. Herpes simplex virus 2.
The in vivo experiments were done using 3-4 weeks old female

NMRX mice. This strain of mice are sensitive to the human herpes
virus up to an age of about 6 weeks, whereafter they become
rélatively resistant. Mice below this critical age were used,
having a weight of 13-17 grams.

Herpes virus 2 which were third passage isolates were

inocculated on the left ear lobe by a standarized procedure.
After 3 'days a local infection was established. Under these
conditions, the HSV 2 was highly neurotropic and 95% of the

~ animals developed fatal encephalitis, usually after 7-9 days.

Thus HSV 2 is thus especially suitable as a system for
evaluation of the therapeutic efficiency by counting the nunber
of cases of encephalitis.

The administration of the test compounds were done at a very low
concentration in order better to observe differences in effect.
The animals received approximately 12mg/Kg body weight/day
through the drinking water. The compounds were added to the
drinking water formulated as micelles with deoxycholate. The
final concentration was 0.22mr-.161/1. '

Both the control group and the groups receiving the test
compounds included 10 animals in each group. The test compounds
were ACV-elaidate and ACV in comparison with the control.
Treatment was started on day 3 from inocculation. At that time
the infection is well established in the central nerve systen.
The mortality of the animals was plotted and the results are
shown in Fidgure 3. |

This test system represents extrenely :ievere conditions. As

" appears from Figure 3, all the animals in the control group died

from the infection. The mother nucleoside acyclovir has no
therapeutic effect at this concentration when treatment is
started after the infection is well established, on day 3 after

This is the replacement sheet Tfuss\
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inhibitory effect, when conpared to conpounds according to the prior art
represent ed by ACV y-linolenate (Cl18:3 [err]-3) and al so when conpared to a
| onger chain nonounsaturated fatty acid nucl eoside ester, ACV erucate
(C22:1 [err]-9), having the unsaturation at the sanme position of the chain
The inhibitory effect achieved with the three representatives of the
present conpounds are close to 100% Thegffect of increasing

concentrations i s_ shown in Figure Ib. In a test done with a HSV 2 strain
rel atively A Wdi b lpe tappgarant the survival rate is improved from 0 to 40%

for the animals receiving ACV-elaidate. After 21 days the
animals in this group looked ruffled, but showed no signs of
encephalitis.

Preparation .
The compounds of formula I may generally be prepared according

to the following reaction equotation:
Nu-OH + FaX —=—=—==ewe-- > Nu-O-Fa

wherein Nu, O and Fa are as defined above, and X may be Cl, Br,
0-CO-R', wherin R' is Fa, CH3, CHyCH3, or CF3

Thus the reaction proceeds by acylation of the nucleoside or
nucleoside analogue. This is accomplished by the use of suitable
reactive derivatives of the fatty acids, especially acid halides
or acid anhydrides. When an acid halide such as an acid chloride
is used, a tertiary amine catalyst, such as triethylamine, N,N-
dimethylaniline, pyridine or },N-dimethylaminopyridine is added
to the reaction mixture to bind the liberated hydrohalic acid.
The reactions are preferably carried out in an unreactive
solvent such as N,N-dimethylformamide or a halogenated
hydrocarbon, such as dichloromethane. If desired any of the
above mentioned tertiary amine catalysts may be used as solvent,
taking care that a suitable excess is present. The reaction
temperature can be.varied between 0°C and 40°C, but will
preferably be kept between 5°C and 25°C. After a period of 24 to
'60 hours, the reaction will be essentially completed. The
progress of .the reaction can be followed using thin layer
chromatography (TLC) and appropriate solvent systems. When the
reaction is completed as determined by TLC, the product is
extracted with an organic solvent and purified by chromatography
and/or recrystallisation from an appropriate solvent system.

If more than one hydroxyl group or also amino groups are present

in the nucleoside or nucleoside analogue, a mixture of acylated

This is the replacement sheet —_
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the test conpounds, ACV, ACV-oleate and ACV-el aidate, were added at 0.9
[err] or 2.2 [err] As will appear, the inhibitory effect of the conpounds
according to this invention is strongly enhanced at the higher
concentration, whereas the effect of the nother nucl eoside, ACV, remins at
the sane level. 1.2. Ara T esters Correspondi ng experi nents were conducted
with Ara T, Ara T- oleate, one saturated fatty acid ester representing

prior art, Ara T-galnitate (€16:0) .and Ara T-undecenate (Cl1l:1, [err]-1),
compounds may be produced. The individual méno- or polyacylate

compounds may be separated by for instance chromatography.

This will further be examplified by the following working
examples:

EXAMPLE 1
5'-0-Hexadecanoyl-1-B-D-Arabinofuranosyl-Thymin

To a solution of 1-B-D-Arabinofuranosyl-Thymin (ARA-T) (0.5g, 1.94x10"3 mol) in 20 ml
anhydrous pyridine was added 3 ml of a stock solution of Palmitoylchloride (0.58g, 2.13x10-3
mol) i 5.5 ml dichloromethane. The reaction mixture was stirred under nitrogen at room
temperature for 12 hours when thin layer chromatography showed partial conversion. The
remaining palmitoylchloride solution was added anid the resulting mixture was stirred for 24
hours. The reaction mixture was evaporated to dryness and the residue was partititioned between
50 ml chloroform and 50 ml water . Sentrifugation of the resulting emulsion afforded a semisolid
that was recrystallized from ethanol/ heptane 1:1 to give 0.7g (72%) of the title compound as a
white solid. .
!H NMR (DMSO-dg, 300 MHz) &: 11.25(1H,s,N-H), 7.32(1H,s,H-6), 6.05(1H,d,H-1"),
5.65(1H,d,0H-2%), 5.58(1H,d,0H-3"), 4.50(1H,mH-5"y), 4.15(1H,m,H-5';), 4.02(1H,m,H-2"),
3.92(1H,m,H-3"), 3.88(1H,m,H-4"), 2.31(2H,t,CH,-C00), 1.75(3H,5,CH;-5),
1.55(2H,m,CH,-C-CO0), 1.20(24H,m,CH;), 0.85(3H,t,CH;-CH,;)
13C NMR (DMSO-dg, 75 MHz) §: 172.81(C0O0), 163.78(C0-4), 150.37(CO-2), 137.88(C-6),
107.21(C-5), 85.29(C-1"), 81.74(C-4"), 76.06(C-3"),.74.65(C-2), 63.23(C-5'), 33.41, 31.26,

. 28.97, 28.82, 28.66, 28.33, 24.44, 22.05(CH,), 13.8%CH;-CH;), 12.15(CH;-5)

EXAMPLE 2
5.0 (cis-9’ ’-Hexadecénoyl)-l-B-D-A.rabinofuranosyl-'lhynﬁn.

To ¢ solution of cis-9-Hexadecenoic acid (4.0g, 15.72x10"3 moél) in 40 m! anhydrous benzen was
adde d oxalylchloride (1.5 ml, 17/ '2x103 mol) and the mixture was stirred under nitrogen at 35°C
for 3 hours. The solvent and exess reagent was removed at high vacuum, and the residue was
dilluted with 10 ml dichloromethane to prepare a stock solution of cis-9-Hexadecenoylchloride.
To a solution of ARA-T (1.0g, 3.87x10-* mol) in 20 ml anhydrous pyridine and 10 ml
N,N-dimethylformamide was added 2 ml of the stock solution and the reaction mixture was

stirred under nitrogen at room temperature. A further volume of 4 ml stock solution was added in
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representing a shorter length, nmonounsaturated fatty acid ester. The
anti-viral agents were added at a concentration of 3.9 [err]. The results
areshown in Figure 2. As previously noted for the ACV esters, the Ara T
ester according to this invention, Ara T oleate has an strikingly i mpr oved
inhibitory activity. The inhibition achieved in this test is 100% This is
t he repl acenent sheet Date: 04 MAY 1998
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1 ml portions at approx. 8 hours intervals. After a total of 60 hours reaction time, the solvents
were removed at high vacuum and the residue was dilluted with 50 ml water and 50 ml chloro-
form. Sentrifugation of the resulting emulsion afforded a semisolid mass that was recrystallized
from ethanol/heptane 1:1 to give 1.15g (60%) of the title compound as a white solid.
1H NMR (DMSO-dg, 300 MHz) &: 11.25(1H,s,N-H), 7.32(1H,s,H-6), 6.05(1H,d,H-1"),
5.65(1H,d,0H-2"), 5.55(1H,d,0H-3"), 5.3(2H,m,-CH=CH-), 4.45(1H,mH-5"}),
4.15(1H,m,H-5"), 3.98(1H,mH-2"), 3.95(1H,mH-3"), 3.90(1H,m,H-4"), 2.35(2H,t,CH;-CO0),
1.98(4H,m=CH-CH,-), 1.75(3H,CH;-5), 1.52(2H,m,CH,-C-COO0), 1.20(16H,m,CH,),
0.85(3H,t,CH;-CH,).
13C NMR (DMSO0-d,, 75 MHz) 8: 172.31(C0O0), 163.31(CO-4), 149.90(C0O-2), 137.8%(C-6),
129.13 and 129.03(-CH=CH-), 106.74(C-5), 84.83(C-1'), 81.26(C-4"), 75.5%(C-3"),
74.16(C-2"), 62.76(C-5"), 32.98, 30.62, 28.57, 28.50, 28.02, 27.91, 27.84, 27.76, 26.07, 26.03,.
23.95, 21.56(CH,), 13.39(CH;-CH,-), 11.68(CH;-5).

EXAMPLE 3
5°-0O{cis-6’'-Octadecenoyl)-1-B-D-Arabinofuranosyl-Thymin.

To a solution of ARA-T (1.0g, 3.87x10 mol) in 20 ml anhydrous pyridine and 10 ml
N,N-dimethylformamide was added 2 ml of a stock solution of cis-6-Octadecenoylchloride (2.1g,
6.98x10"* mol) in 6 ml dichloromethane, and the reaction mixture was stirred under nitrogen at
room temperature. The remaining stock solution was added in 2 ml portions at approx. 12 hours
intervals. Afier a total of 60 hours reaction time, the solvents were evaporated at high vacuum
and the residue was dilluted with 65 ml chloroform and 65 ml water. The resuliing emulsion was
sentrifugated and the organic phase was treated with brine, concentrated and the residue was
recrystallized to give 1.1g (55%) of the title compound as a white solid.

'H NMR (DMSO-dg, 300 MHz) &: 11.28(1H,s,N-H), 7.35(1H,s,H-6), 6.05(1H,d,H-1%),
5.65(1H,d,0H-2"), 5.55(1H,d,0H-3"), 5.28(2H,m,CH=CH), 4.45(1Hm,H-5")),
4.15(1H,m,H-5"5), 3.98(1H,m,H-2"), 3.95(1H,mH-3"), 3.90(1H,m/{-4’), 2.35(2H,CH,-CO0),
1.97(4H,m,CH,-CH=), 1.75(3H,5,CH;-5), 1.52(2H,m,CH,-C-COO), 1.25(20H,m CHZ),
0.85(3H,t,CH;-CH,)

13C NMR (DMSO-dg, 75 MHz) 8: 172.73(C00), 163.81{C0O-4), 150.40(CO-2), 137.88(C-6),
129.8% and 129.10(CH=CH), 107.24(C-5), 85.34(C-1"), 81.76(C-4"), 76.10(C-3"), 74.66(C-2"),
63.28: C-5%), 33.29, 31.28, 28.99, 28.84, 28.69, 28.57, 28.43, 26.54, 26.29, 24.07, 22.07(CH,),
13.80CH;-CH,), 12.16(CH;-5) '
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17 B. Lkn vivo results achieved -reduced nortality. Herpes sinplex virus 2.
The in vivo experiments were done using 3-4 weeks old female NVRI m ce.
This strain of mce is sensitive to the human herpes virus up to an age of
about 6 weeks, whereafter the m ce becane

19
EXAMPLE 4

5'-0-(cis-9"'-Octadecenoyl)-1-B-D-Arabinofuranosyl-Thymin.

To a solution of ARA-T (1.0g, 3.87x10" mol) in 20 m! anhydrous pyridiné and 10 ml
N,N-dimethylformamide was added 2 ml of a stock solution of cis-9-Octadecenoylchloride (2.1 g
6.98x103 mol) in 6 ml dichloromethane, and the reaction mixture was stirred under nitrogen at
room temperature. The remaining stock solution was added in 2 ml portions at approx. 12 hours
intervals. After a total of 60 hours reaction time, the solvents were evaporated at high vacuum
and the residue was dilluted with 65 m! chloroform and 65 ml water. The resulting emulsion was
sentrifugated and the organic phase was treated with brine, concentrated and the residue was
recrystallized to give 1.2g (60%) of the title compound as a white solid.

1H NMR (DMSO-dg, 300 MHz) &: 11.28(1H,s,N-H), 7.35(1H,s,H-6), 6.05(1H,d,H-1"),
5.65(1H,d,0H-2"), 5.55(1H,d,0H-3"), 5.28(2H,m,CH=CH), 4.45(1HmH-5",),
4.15(1H,m,H-5",), 3.98(1H,m,H-2"), 3.95(1H,mH-3"), 3.90(1H,m H-4"), 2.35(2Ht,CH,-CO0)
1.97(4H,m,CH,-CH=), 1.75(3H,5,CH;-5), 1.52(2H,m,CH,-C-COO0), 1.25(20H,m,CH,),
0.85(3H,t,CH;-CH,) '

BCNMR (DMSO-dg, 75 MHz) 8: 172.75(C00), 163.80(CO-4), 150.3%(CO-2), 137.88(C-6),
129.58 and 129.49(CH=CH), 107.21(C-5), 85.36(C-1"), 81.79(C-4"), 76.11(C-3"), 74.67(C-2"),
63.26(C-5"), 33.42, 31.27, 29.08, 29.02, 28.84, 28.68, 28.55, 28.43, 28.37, 26.54, 24.44,
22.07(CH,), 13.86(CH;-CH,), 12.15(CH;-5) -

EXAMPLE 5
5'-0-(trans-9'*-Octadecenoyl)-1-B-D-Arabinofuranosyl-Thymin

To a solution of ARA-T (1.0g, 3.87x10°3 mol) in 20 m! anhydrous pyridine and 10 mi
N,N-dimethylformamide was added 2 ml of a stock solution of frans-9-Octadecenoylchloride
(2.1g, 6.98x10°> mol) in 6 ml dichloromethane, and the reaction mixture was stirred under
nitrogen at room temperature. The remaining stock solution was added in 2 ml portions at
approx. 12 hours intervals. After a total of 60 hours reaction time the solvents were evaproated at
high vacuum and the residue was dilluted with 65 ml chloroform and 65 ml water. The usual
work up and recrystallization gave 1.30 g (65%) of the title compound as a white solid.

'H NMR (DMSO-d,. 300 MHz) &: 11.25(1H,s,N-H), 7.35(1H s,H-6), 6.05(1H,d H-1"),
5.65(1H,d,0H-2"), 5.55(1H,4,0H-3), 5.35(2H,m,CH=CH), 4 45(1H,m ,H-5"}), 4.15(1H,m H-5",),
4.0(1H,m,H-2’), 3.95(1H,mH-3"), 3.90(1H,m,H4"), 2.35(2H 1,CH,-CO0),
1.93(4H,m,CH,-CH=), 1.75(3H,5,CH;-5), 1.51(2H,m,CH,-C-COO0), 1.25(20H,m,CH,),
0.85(3H,t,C#;-CH,).

HC NMR (DMSO-dg. 75 MHz) 8: 172.77(C0O0), 163.88(C0O-4), 150.45(C0O-2), 137.98(C-6),

//

laced

o e "

Jate: l l "AR 1997



relatively resistant. Mce belowthis critical age were used, having a
wei ght” of 13-17 grams. Herpes virus 2 which were third passage isol ates
were inoccul ated on the | eft ear | obe by a standarized procedure. After 3
days a local infection was established. Under these conditions, the HSV 2
was hi ghly neurotropic and 95% of the aninmals devel oped fatal encephalitis,
usually after 7-9 days. Thus HSV 2 is especially suitable as a systemf or
eval uation of the therapeutic efficiency % counting the nunber

130.03, and 129.97(CH=CH), 107.24(C-5), 85.44(C-1"), 81.89(C-4"), 76.17(C-3"), 74.69(C-2"),

63.34(C-5"), 33.48, 31.99, 31.35, 29.06, 29.00, 28.91, 28.78, 28.61, 28.56, 28.44, 28.40, 24.50 and
22.15(CH,), 13.90(CH;-CH,), 12.20(CH;,-5).

EXAMPLE ¢
5'-O-(cis-11""-Octadecenoyl)1-B-D-Arabinofuranosyl-Thymin.

To a solution of ARA-T (1.0g, 3.87x10"3 mol) in 20 m! anhydrous pyridine and 10 ml
N,N-dimethylformamide was added 2 ml of a stock solution of c¢is-11-Octadecenoylchloride
(2.1g, 6.98x1073 mol) in 6 ml dichloromethane, and the reaction mixture was stirred under
nitrogen at room temperature. The reaction was completed in the usual manner, and the crude
product was purified on a column of silica gel with 5% methanol in chloroform as the eluent
system. Homogenous fractions were evaporated to give 1.2g (55%) of the title compound as a
white solid. |

'H NMR (DMSO-d,, 300 MHz) 8: 11.25(1H,s,N-H), 7.35(1H,s,H-6), 6.05(1H,d,H-1"),
5.65(1H;d,0H-2’), 5.55(1H,4,0A-3"), 5.32(2H,m,CH=CH), 4.45(1H,mH-5;),
4.15(1H,m,H-5",), 3.98(1H,m,H-2"), 3.90(1H,m,H-3’), 3.88(1H,m H-4"), 2.33(2H,,CH,-CO0),
1.95(4H ,m,CH,-CH=), 1.75(3H,5,CH;-5), 1.52(2H,m,CH,-C-COO0), 1.25(20H,m,CH,),
0.95(3H,t,CH;-CH,). _

13C NMR (DMSO-dg, 75 MHz) 8: 172.78(COO). 163.78(C0O-4), 150.38(C0O-2), 137.87(C-6),
129.56(CH=CH), 107.21(C-5), 85.31(C-1°),81.73(C-4"), 76.07(C-3"), 74.65(C-2"),
63.24(C-5"), 33.41, 31.10, 29.05, 28.81, 28.74, 28.64, 28.50, 28.34, 28.24, 26.56, 26.52, 2443,
22.04(CH,), 13.85(CH;-CH,), 12.15(CH;3;-5).

EXAMPLE7
5'-O-(trans-11""-Octadecenoyl)-1--D-Arabinofuranosyl-Thymin.

To a solution of ARA-T (1.0g, 3.87x10"3 mol) in 20 ml anhydrous pyridine and 10 ml

N N-dimethylformamide was added 2 ml of a stock solution of trans-11-Octadecenoylchloride
(2.1g, 6.98x103 mol) in 6 ml dichloromethane, and the reaction mixture was stirred under
nitrogen at room temperature. The reaction was completed in the usual manner and crude product
was recrystallized to give 1.3 g (65%) of the title compound as a white solid.

TH NMR (DMSO0-dg, 300 MHz) &: 11.25(1H,s5,N-), 7.35(1H,s,H-6), 6.05(1H,d,H-1"),
5.65(1H,d,0H-2"), 5.55(1H,d,0H-3"), 5.35(2H,m,HC=CH), 4.45(1H,m,H-5")), 4.15(1Hm H-5",),
4.05(1H,mH-2"), 3.95-3.90(2H,m #-3’ and H-4’), 2.35(2H t,CH,-COO0), 1.95(4H,m,CH,-CH=),
1.75(3H,s,CH}-5), 1.52(2H,m,CH,-C-CO0), 1.25(20H,m,CH,), 0.85(3H,t,CH;-CH,).

13C NMR (DMSO-dg, 75 MHz) &: 172.75(C00), 163.79(CO-4), 150.38(C0-2), 137.90(C-6),
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of cases of encephalitis. The adm nistration of the test conpounds were
done at a very | ow concentration in order better to observe differences in
effect. The animals received approxi mately 12ng/ kg body wei ght/day of test
conpound t hrough the drinking water. The conpounds were added to the
drinking water fornulated as mcelles with deoxychol ate. The fi nal
concentration was 0.22muol /1. Both the control group and the groups
receiving the test compounds included 102&ninals in each group. The test

conpounds  129.98(CH=CH), 107.19(C-5), 85.34(C-1), 81.77(C-4"), 76.11(C-3"), 74.65(C-2"), 63.26(C-5),
33.42,31.91, 31.10, 28.95, 28.83, 28.76, 28.65, 28.40, 28.37, 28.12, 24.44 and 22.04(CH,),
13.83(CH;-CH,), 12.13(CH;-5).

EXAMPLE 8
5’-0-(cis-11""-Eicosenoyl)-1-B-D-Arabinofuranosyl-Thymin.

To a solution of ARA-T (1.0g, 3.87x10°3 mol) in 20 ml anhydrous pyridine and 10 ml
N,N-dimethylformamide was added 2 ml of a stock solution of cis-11-Eicosenoylchloride (2.1g,
6.38x10°3 mol) in 6 ml dichloromethane, and the reaction mixture was stirred under nitrogen at
room temperature. The reaction was completed in the usual manner, and the crude product was
purified on a column of silica gel with 10% methanol in chloroform as the eluent system.
Homogenous fractions were evaporated to give 1.25g (58%) of the title compound as a white
solid.

'H NMR (DMSO-dg, 300 MHz) &: 11.25(1H,sN-H), 7.35(1H,s,4-6), 6.05(1H,d,H-1"),
5.65(1H,d,0H-2%), 5.55(1H,d,0H-3’), 5.32(2H,m,CH=CH), 4.45(1Hm H-5"}),
4.15(1H,m,H-5'7), 3.98(1H,mH-2’), 3.90(1H,m,H-3"), 3.88(1H,m H4"}), 2.33(2H,t,CH2-COO),
1.95(4H ,m,CH,-CH=), 1.75(3H,5,CH;-5), 1.52(2H,m,CH,-C-COO), 1.25(24H,m,CH,),
0.95(3H,1,CH;3-CH,).

13¢ NMR (DMSO-dg, 75 MHz) &: 172.25(CO0), 163.30(C0O-4), 149.89(CO-2), 137.38(C-6),
129.05(CH=CH), 106.71(C-5), 84.85(C-1"), 81.28(C-4"), 75.60(C-3"), 74.16(C-2"),
62.76(C-5°), 32.92, 30.78, 28.58, 28.34, 28.19, 28.08, 27.88, 26.04, 23.95, 21.58(CH,),
13.36(CH;3-CH,), 11.65(CH;-5). '

EXAMPLE 9
5'-0-(cis-13""-Docosenoyl)1-B-D-Arabinofuranosyl-Thymin.

To a solution of ARA-T (1.0g, 3.87x10" mol) in 20 ml anhydrous pyridine and 10 ml
N,N-dimethylformamide was added 2 ml of a stock solution of cis-13-Docosenoylchloride (2.15g,
6.02x10"* mol) in 6 ml dichloromethane and the reaction mixture was stirred under nitrogen at
room temperature. The reaction was completed and the product was purified on a co umn of
silica gel (iO% MeOH/CHCl;) to give 1.15g (51 %) of the title compound as a white ;olid.

'H NMR (DMSO-dg, 300 MHz) &: 11.25(1H,s,N-H), 7.35(1H,s,H-6), 6.05(1H,d,H-1"),
5.65(1H,d,0H-2"), 5.55(1H,d,0H-3"), 5.32(2H.m,CH=CH), 4.45(1H,m,H-5")),
4.15(1H,m,H-5°y), 3.98(1H,mH-2'), 3.90(1H,m,/H-3"), 3.88(1H,m,//-4"), 2.33(2Ht,CH,-COO0),
1.95(4H ,m,CH,-CH=), 1.75(3H,5,CH;-5), 1.52(2H,m,CH,-C-COO), 1.25(28H,m,CH,), -
0.95(3Ht,CH;-CH,).
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were AQV-el aidate and ACV in conparison with the control. Treatnment was
started on day 3 frominocculation. At that time the infection is well
established in the central nerve system The nortality of the animals was
plotted and the results are shown in Figure 3. This test systemrepresents
extrenely severe conditions. As appears fromFigure 3, all the animals in
the control group died fromthe infection_ The nother nucleoside acyclovir

has no ther%peut ic effect at this concent®at i on when treatnment is
CNMR (DMSO0-d,, 75 MHz)5 172.63(C0O0), 163.84(C0O-4), 150.43(CO-2), 137. 88(C-6),

129.44(CH=CH), 107.21(C-5), 85.51(C-1}, 81.92(C-4"), 76.20(C-3"), 74.69(C-2"),
63.36(C-5), 33.47, 31.40, 29.20, 29.15, 29.03, 28.83, 28.73, 28.55, 26.63, 24.50, 22.16(CH,),
13.7%CH;-CH,), 12.14(CH;-5)

EXAMPLE 10
9—(2'-(cis-9"-Hexadecendyloxy)ethox).'methyl)-Guanine._

To a solution of 9-(2-Hydroxyethoxymethyl)-Guanine (Acyclovir, ACV) (1.0g, 4.43x10"> mol) in
20 ml anhydrous pyridine and 10 ml N N-dimethylformamide was added 2 ml of a stock solution
of cis-9-Hexadecenoylchloride (4.29g, 15.72x10"3 mol) in 10 ml dichloromethane and the reaction
mixture was stirred under nitrogen at room temperature. A further volume of 4 ml stock solution’
. was added in 2 ml portions at approx. 10 hours intervals. After 60 hours total reaction time the
solvents were removed at high vacuum and the residue was dilluted with 65 ml chloroform and 65
ml water. Sentrifugation and recrystallization (ethanol) of the obtained semisolid mass gave
1.35g (66%) of the title compound as a white solid.
1H NMR (DMSO-d,, 300 1-7Hz) &: 10.65(1H,5,NH), 7.82(1H,s,CH-8), 6.50(2H,s,NH,),
5.35(2H,s,CH,-1"), 5.2-5.4(2H,m,CH=CH), 4.07(2H,t,CH,-4"'), 3.65(2H,t,CH,-3"),
2.21(2Ht,CH,-COO0), 1.98(4H,m,CH,-CH=), 1.48(2H,m,CH,-C-COO), 1.25(16Hm,CH,),
0.85(3H,t,CH;-CH,). '
13C NMR (DMSO-dg, 75 MHz) & 172.72(CO0), 156.79(CO-6), 153 91(C-2), 151.41(C-4),
137.62(CH-8), 129.56(CH=CH), 116.43(C-5), 71.81(CH,-1"), 66.55(CH,-3"), 62.53(CH,-4"),
33.28,31.14, 29.08, 28.54, 28.47, 28.40, 28.29, 26.59, 24.35, 22.07(CH,), 13.86(CH;-CH,).

EXAMPLE 11
9-(2'~(cis-6"’-Octadecenoyloxy)ethoxymethyl)-Guanine.

To a solution of ACV (1.0g, 4.43x10"3 mol) in 20 ml anhydrous pyridine and 10 ml

N N-Dunethylforma:mde was added 2 m! ¢f & stock soluum of cis-6-Octacecenoylchloride (2.1g,
6.98x10"3 mol) in 6 ml dichloromethane and the reaction mixture was stirred under nitrogen at’
room temperature. The reaction was corppleted in the usual way and the product was
recrystallized to give 1.6g (80%) of the title compoun 1 as white solid.

'H NMR (DMSO-dg, 300 MHz) 3: 10.65(1H,5,NH), 7.82(1H,s,CH-8), 6.52(2H,5,NH,),
5.25-5.4(4H,m,CH,-1’ and CH=CH), 4.07(2Ht,CH,4’), 3.65(2H t,CH,-3"),
.2.25(2H,t,CH,-CO0), 1.95(4H,m,CH,-CH=), 1.48(2H,m,CH,-C-COQ), 1.20(20H,m,CH,),
0.85(3H,t,CH;-CH,). '

13C NMR (DMSO- -dg. 75 MHz) &: 172 66(C00), 156.72(C0O-6), 153.87(C-2), 151 '37(C-4)
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started after the infection is wéll establ i shed, on day 3 after infection.
This is the repl acenent sheet Date: 0 4 MAY 1998 18 As wll be appearant
the survival rate is inproved fromO to 40%

23
137.58(CH- 8), 129.85 and 129 17(CH=CH), 116.42(C-5), 71. 81(CH2 1'), 66.52(CH,-3"),
62.52(CH,4"), 33.14, 31 ‘25 29.06, 28.97, 28.85, 28.66, 28.57, 28.43, 26.56, 26.26, 23.96,
22 OS(CHz)o 13.88(CH3-CH2).

EXAMPLE 12
9-(2'-(cis-9’’-Octadecenoyloxy)ethoxymethyl)-Guanine.

To a solution of ACV (2.0g, 8.89x10"3 mol) in 40 ml anhydrous pyridine and 20 ml
N,N-Dimethylformamide was added 4 ml of a stock solution of cis-9-Octadecenoylchloride
(4.25g, 14.12x10°3 mol) in 8 ml dichloromethane and the reaction mixture was stirred under
nitrogen at room témperature. The remaining acid chloride solution was added in 4 ml portions
each 8 hours. Afier a total of 40 hours reaction time the solvents were removed at high vacuum.
The residue was suspended in 50 ml water and 100 ml chloroform . Sentrifugation of the
emulsion gave a semisolid mass that was recrystallized from ethanol to give 3.7g (85%) of the
title compound as white solid.

IH NMR (DMSO-dg, 300 MHz) &: 10.65(1H,s,NH), 7.82(1H,s,CH-8), 6.52(2H,s5,NH,),
5.25-5.4(4H,m,CH,-1" and CH=CH), 4.07(2H,t,CH,4"), 3.65(2H,,CH,-3"),
2.25(2H,t,CH,-CO0), 1. 95(4H,m,CH2-CH—) 1 48(2H,m CH,-C-COO0), 1.20(20H,m,CH,),
0.85(3H,t,CH;-CH,).

13C NMR (DMSO- -dg, 75 MHz) 8 172.72(CO0), 156.70(C0O-6), 153.85(C-2), 151.37(C-4),
137.58(CH-8), 129.58(CH=CH), 116.46(C-5), 71.76(CH,-1"), 66.51(CH,-3"), 62.50(CH,-4"),
33.25,31.23, 29.03, 28.78, 28.63, 28.54, 28.48, 28.42, 28.35, 26.54, 24.32, 22. 03(C‘H2)
13.87(CH;3-CH,).

EXAMPLE 13
9-(2'~(trans-9''-Octadecenoyloxy)ethoxymethyl)-Guanine.

To a solution of ACV-(2.0g, 8.89x10°3 mol) in 40 m! anhydrous pyridine and 20 ml
N,N-dimethylformamide was added 4 ml of a stock solution of trans-9-Octadecenoylchloride
(4.25g, 14.12x10°3 mol) m 8 ml dichloromethane and the reaction mixture was stirred under
nitrogen at room tempe -ature. The remaining acid chlorde solution was added in 4 ml portions
each 8 hours. After a tctal of 50 hours reaction time the :solventes were removed at high vacuum.
The residue was suspended in 50 ml water and 100 ml chloroform and sentrifugation of the
emulsion gave a semisolid mass that was recrystallized from ethanol to give 3.75g (86%) of the
title compound as a white solid.

'H NMR (DMSO-dg, 300 MHz) 8: 10.65(1H,5,NH), 7.82(1H,s,CH-8), 6. 75(2H,s,NH,),
5.25-5.4(4H,m,CH,-1" and CH=CH), 4.07(2H1,CH,-4"), 3.65(2H1,CH,-3"),
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for the animals receiving ACV-el aidate. After 21 days the animals in this
group | ooked ruffled, but showed no signs of encephalitis. Preparation The
conpounds of formula | nmay generally be prepared according to the foll ow ng
reaction equation: Base Nu-OH + FaX ----------- > . Nu-O Fa -HX

24
2.21(2Ht,CH,-COO0), 1 98(4H,m,CH2-C—) 1.45(2H,m CHy-C-COO), 125(20H,m,CHy),
0.85(3H,t,CH;-CH,).
13C NMR (DMSO-dg, 75 MHz) 8: 172.77(C00), 156.72(CO-6), 154.17(C-2), 151.36(C-4),
137.52(CH-8), 130.03(CH=CH), 116.44(C-5), 71.77(CH,-1"), 66.54(CH,-3"), 62.55(CH,4"),
33.28,31.93, 31.26, 28.98, 28.95, 28.82, 28.69, 28.49, 28.38, 28.33, 24.35 and 22.08(CH,),
13.91(CH,-CH,). -

EXAMPLE 14
9-(2-(cis-11" '-Octadecenoyloxy)ethoxymethyl)-Guanine.

To a solution of ACV (1.0g, 4.43x10"3 mol) in 20 ml anhydrous pyridine and 10 ml

' N,N-Dimethylformamide was added 2 ml of a stock solution of cis-1 1-Octadecenoylchloride
(2.1g, 6.98x10"3 mol) in 6 ml dichloromethane and the reaction mixture was stirred under nitrogen
at room temperature. The reaction was completed in the usual way and the product was
recrystallized to give 1.8g (90%) of the title compound as white solid.
IH NMR (DMSO- -dg, 300 MHz) &: 10.65(1H,s,NH), 7.82(1H,s,CH-8), 6. 52(2H,s,NH,),
5.25-5. 4(4H,m,CH2-1 and CH=CH), 4.07(2H,1,CH;-4"), 3.65(2H t,CH,-3’),
2.25(21,t,CH,-CO0), 1.95(4H,m,CH,-CH=), 1.48(2H,m,CH,-C-COO), 1.20(20H,m,CH,),
0.85(3H,1,CH,-CH,). |
13C NMR (DMSO-dg, 75 MHz) &: 172.74(CO0), 156.62(CO-6), 153.91(C-2), 151.34(C-4),
137.58(CH-8), 129.58(CH=CH), 116.22(C-5), 7 1.82(CH,-1"), 66.55(CH,-3"), 62.50(CH,-4"),
33.26,31.09, 29.06, 28.81, 28.79, 28.62, 28.54, 28.36, 28.23, 26.55, 24.33, 22.04(CH,),
13.87(CH;-CH,).

EXAMPLE 15
9-(2'-(trans-11""-Octadecenoyloxy)ethoxymethyl)-Guanine.

To a solution of ACV (1.0g, 4.43x103 mol) in 20 m! anhydrous pyridine and 10 ml

N,N-dimethylformamide was added 2 ml of a stock solution of trans-11-Octadecenoylchloride

(2.1g, 6.98x10"* mol) in 6 ml dichloromethane, and the reaction mixture was stirred under

nitrogen at room temperatuie. Tl:e reaction was completed in the usual way and the crude
-product was recrystallized t give 1.7 g (78%) of the title compound as a white solid.

'H NMR (DMSO-dg, 300 MHz) &: 10.60(1H,s,NH), 7.81(1H,s,CH-8), 6.60(2H,s,NH,),

5.25-5.4(4H,m,CH,-1" and CH=CH), 4.05(2H t,CH,4'), 3.65(2H t,CH,-3"),

2.22(2H,1,CH,-CO0), 1.95(4H,m,CH,-CH=), 1.45(2H,n1,CHé-C—COO), 1.20(20H,m,CH,),
(0.85(3H,1,CH;-CH,).

13C NMR (DMSO-dg, 75 MHz) 6: 172.75(C00), 156.76(CO-6), 153.87(C-2), 151.41(C-4),
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wherein Nu, O and Fa are as defined above, and X may be O, Br, [err]
wherin [err] is Fa, [err], [err], or [err]. Thus the reaction proceeds by
acyl ation of the nucl eosi de or nucl eosi de anal ogue. This is acconplished by
the use of suitable reactive derivatives of the fatty acids, especially
acid halides or acid anhydrides. Wen an acid halide such as an acid
chloride is used, a tertiary amne catalysl, such as triethylamne, N N

reacti on m TR E S ch-clLf {Eiégii'vﬂz”%ﬁéf b Biza S 6252 ciy .

29 31.92,31.09, 28.95, 28.79, 28.63, 28. 38 28.12, 24.35 and 22.05(CH,), 13.86(CH;-CH,).
EXAMPLE 16
9-(2’(cis-11"’-Eicosenoyloxy)ethoxymethyl)-Guanine.

To a solution of ACV(1.0g , 4.43x10% mol) in 20 m} anhydrous pyridine and 10 mi
N,N-dimethylformamide was added 2 ml of a stock solution of cis-1 1-Eicosenoylchloride (1.59g,
4.83x1073 mol) in 4 ml dichloromethane, and the reaction mixture was stirred under nitrogen at
room temperature. The remaining acid chloride solution was added in 1 ml portions each 8 hours.
After a total of 60 hours reaction time the solvents were removed at high vacuum. The residue
was treated with chloroform and water and finaly purified on a column of silica gel (10%
MeOH/CHCI;) to give 0.92 g (40%) of the title compound as a white solid.

1H NMR (DMSO-dg, 300 MHz) &: 10.65(1H,s,NH), 7.81(1H,5,CH-8), 6.50(2H,s,NH,),
5.25-5.4(4H,m,CH;-1" and CH=CH), 4.08(2H,1,CH,-4'), 3.65(2H,1,CH,-3"),
2.21(2H,t,CH,-CO0), 2.0(4H,m,CH,-C=), 1.45(2H,m,CH,-C-CO0), 1.25(24H,m,CH2),
0.85(3H,t,CH;-CH,).

13C NMR (DMSO-dg, 75 MHz) 3: 172.73(C00), 156.70(CO-6), 153 90(C-2), 151.37(C4),
137.59(CH-8), 129.58(CH=CH), 116.35(C-5), 71.81(CH,-1"), 66.54(CH,-3"), 62. S2(CH,-4"),
33.28, 31.26, 29.09, 28.82, 28.67, 28.58, 28.40, 26.56, 24.35 and 22.07(CH,), 13.88(CH;-CH,).

EXAMPLE 17
9-(2’~(cis-13"'-Docosenoyloxy)ethoxymethiyl)-Guanine.

To a solution of ACV (1g, 4.43x10°3 mol) in 20 ml anhydrous pyridine and 10 ml
N,N-dimethylformamide was added 2 ml of a stock solution of cis-13-Docosenoylchloride (2.10g,
5.88x10"% mol) in 6 ml dichloromethane and the reaction mixture was stirred under nitrogen at
room temperature. The reaction was completed and the product was recrystallized (ethanol) to

. give 1.24g-(52%) of the title compound as a white solid.
TH NMR (DMSO-dG. 300 MHz) &: 10.65(1H,s,NH), 7.80(1H,5,CH-8), 6.50(2H,s,NH,),
5.2-5.4(4H,m,CH,-1",CH=CH -, 4.10(2H,1,CH,-4'), 3.65(2H,CH,-3"), 2.22(2H t,CH »,-COO0),
2.05(4H,m,CH,-C=), 1.45(2H m,CH,-C-COO0), 1.25(28H,m,CH,), 0.85(3H,t,CH 3-CH,).
3¢ NMR (DMSO-dg, 75 MHz) &: 172.74(C00), 156.70(CO-6), 153.87(C-2), 151.38(C-4),
137.58(CH-8), 129.60(CH=CH), 11645(C-5), 71.78(CH,-1"), 66.53(C H,-3"), 62.52(CH,-4"),
33.28, 31.25, 29.06, 28.98, 28.85, 28.66, 28.56, 28.39, 26.53, 24.35, 22.06(CH,),
13.8%(CH;-CH,).
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The reactions are preferably carried out

N, N- di met hyl f or mam de or a hal ogenat ed hydrocarbon, such as
di chl oronet hane. |If desired any of the above nentioned tertiary am ne

‘catal ysts may be used as sol vent,
present.

The reaction tenperature can be varied between [err] and [err]

taking care that.a suitable excess is

in an unreactive sol vent such as

but

w Il preferably be kept between 50C and % rr] After a period of 24 to 60

hour s,

the reaction will be essentially

onpl et ed. The progress of the

reacti on can be followed using thin [EXAMPLEIS

5°-0-(cis-9'’-Octadecenoyl)-3'-deoxy-3’-azido-Thymidine.

To a solution of 3'-deoxy-3'-azido-Thymidine (AZT) (1.0g, 3.75x103 mol) in 20 ml anhydrous
pyridine was added 2 ml of a stock solution of ¢is-9-Octadecenoylchloride (70%, 1.7g, 3.9x10*
mol) in 6 ml dichloromethane, and the reaction mixture was stirred under nitrogen at room
temperature. The remaining stock solution was added in 2 ml portions at approx. 8 hours
intervals. After a total of 60 hours reaction time, the solvents were evaporated at high vacuum
and the residue dilluted with chloroform 100 ml and water 50 ml. The organic phase was treated
with brine, dried (MgSO,) and concentrated to give a viscous oil. The product was purified on a
column of silica gel with 3% methanol in chloroform as eluent systemn. Homogenous fractions
were evaporated to give 1.65g (82%) of the title compound as a colourless viscous oil.

'H NMR (DMSO-dg. 300 MHz) 8: 11.25(1H,s,NH), 7.45(1H,s,H-6), 6.12(1HtH-1"),
5.25-5.4(2H,m,CH=CH), 445(1Hm,H-3"), 4.25(2H,m,H-5"), 3.95(1Hm,H4"),
2.25-2.45(2H,m,CH,-2"), 2.352Ht,CH,-CO0), 1.97(4H,m,CH,-CH=), 1.77(3H,s,CH;-5),
1.53(2H,m,CH,-C-C0OO0), 1.25(20H,m,CH,), 0.85(3H,+t,CH;-CH,).

13C NMR (DMSO-dg, 75 MHz) 8: 172.51(C0O0), 163.58(C0O-4), 150.32(CO-2), 135.91(CH-6),
129.55 and 129.49(CH=CH), 109.81(C-5), 83.61(CH-1’), 80.61(CH-3"), 63.11(CH,-5"),
60.17(CH-4"), 35.67(CH,-2’), 33.30,31.29, 29.10, 29.06, 28.85, 28.70, 28.61, 28.54, 28.43,
26.56, 24.30, 22.09(CH,), 13.85(CH;-CH;), 12.04(CH;-5).

EXAMPLE 19
5'-0(cis-9’'-Octadecenoyl)-9-B-D-Arabinofuranosyl-Adenin.

To a solution of 9-B-D-Arabinofuranosyl-Adenin (ARA-A) (1.0g, 3.74x10 mol) in 10 ml
anhydrous pyridine and 20 ml N, N-dimethylformamide was added 2 ml of a stock solution of
cis-9-Octadecenoylchloride (2.1g, 6.98x1073 mol) in 6 ml dichloromethane, and the reaction
mixture was sticred under nitrogen at room temperature. The remaining stock solution was added
in'2 ml portions at approx. 8 hours intervals. After a total of 50 hours reaction time the solvents
were removed at high vacuum and the residue was dissolved in 10% methanol in chloroform and
filtered through a small silica gel column. The concentrated product fractions wi re purified on a
silica gel column to give 0.6g (30%) of the title compound as a white solid.

TH NMR (DMSO-dg, 300 MHz) 5: 8.18(1H,s,ArH), 8.12(1H s, ArH), 7.25(2H,sNH,),
6.30(1H,d,H-1"), 5.78(1H,d,0H-2"), 5.68(1H,d,0H-3"), 5.2-54(2H,m,CH=CH),
438(1H,m,H-5")), 4.25(1H,mH-5%), 4.15Q2HmH-2', H-3"), 3.95(1H.m,H4"),
2.30(2H,1,CH,-CO0), 1.95(4H,m,CH,-C=), 1.50(2H,m,CH,-C-CO0), 1.25(20H.m,CH,),
0.85(3H t,CH,;-CH,).

o replacement sheet
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chromat ography (TLC) and appropriate solvent systens. \Wen the reaction is
conpleted as determ ned by TLC, the product is extracted with an organic
solvent and purified by chromatography and/or recrystallisation from an
appropriate solvent system If nore than one hydroxyl group or also am no
groups are present in the nucleoside or nucleoside anal ogue, a mxture of
acyl ated This is the replacenent sheet 0 421 MAY 1998

13C NMR (DMSO- -ds, 75 MHz) 8: 172.73(CO0), 155.43(C-6), 151.85(C-2), 149.28(C-4),
140.60(C-8), 129.66 and 129.54(CH=CH), 118.22(C-5), 83.82(C-1"), 81.23(C4"),
75.88(C-2"), 75.11(C-3"), 63.88(C-5"), 33.37, 31.29, 29.09, 29.05, 28.85, 28.70, 28.59, 28.48,
28.42,26.56, 24.41, 22.08(CH,), 13.87(CH;-CH,).

EXAMPLE 20
5"-O-(trans-9" ’-Octa.dccenoyl)-l -B-D-Arabinofuranosyl-(N-6-methyl)-Adenin.

To a solution of 9-B-D-Arabinofuranosyl-N-6-methyl-Adenin (1.0g, 3.55x10"® mol) in 10 m!
anhydrous pyridine and 15 ml N,N-dimethylformamide was added 2 ml of a stock solution of
rrans-9-Octadecenoylchloride (2.0g, 6.64x103 mol) in 6 ml dichlorometane, and the reaction
mixture was stirred under nitrogen at room temperature, The remaining stock solution was added
in 2 ml portions at approx. 8 hours intervals. After a total of 60 hours reaction time the solvents
were removed at high vacuum and the residue was dissolved in 5% methanol in chloroform and
repeatedly chromatographed on a column of silica gel to yield 0.7g (36%) of the title compound
as a white solid. _ |

IH NMR (DMSO-d,, 300 MHz) &: 8.25(1H,s,AcH), 8.10(1H,s;AtH), 7.75(1H,s,NH),
6.29(1H,4,H-1"), 5.78(1H,d,0H-2’), 5.70(1H,d,0H-3"), 5.25-5.35(2H,m,CH=CH),
4.40(1H,mH-5"), 4.27(1H,m,H-5';), 4.15(2H,m H-2' H-3"), 3.95(1H,m,H-4"),
2.95(3H,br.s,N-CHj), 2.30(2H,t,CH,-COO0), 1.90(4H,m,CH,-C=), 1.50(2H,m,CH,-C-CO0),
1.25(20H,m,CHj,), 0.85(3H,t,CH;-CH,).

3¢ NMR (DMSO-dg, 75 MHz) &: 172.75(C00), 154.89(C-6), 152.43(C-2), 149.33(C-4),
140.02(C-8), 129.99(CH=CH), 118.20(C-5), 83.61(C-1"), 81.06(C-4’), 75.77(C-2"),
75.06(C-3"), 63.76(-5"), 33.36,31.90,31.25,28.97, 28.90, 28.81, 28.68, 28.47, 28.36,
28.30(CHy), 27.20(N-CHj;), 24.41,22.07(CH,), 13.89%(CH;-CH,).

EXAMPLE 2]
9-(4'-(rrans-9''-Octadecenoyloxy)-3'-hydroxymethyl-butyl)-Guanine.

To a solution of 9-(4-hydroxy-3-hydroxymethyl-butyl)guanine (Penciclovi ) (1.0g, 3.98x10°3 mol)
in 10 ml anhydrous pyridine and 40 ml N N-dimethylformamide was addec 2 ml of a stock
solution of trans-9-Octadecenoylchloride (2.1g, 6.98x10 mol) in 6 ml dichloromethane, and the
reaction mixture was stirred under nitrogen at room temperature. The remaining stock solution
was added in 2 ml portions at approx. 8 hours intervals. After a total of 65 hours reaction time the
solvents were removed at high vacuum and the residue was dissolved in 15% methanol in

chlorofonn and eluted through silica gel a colunw. Homogenous fractions were recrystallized

This is the replacement sheet
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19 conpounds nmay be produced. The individual nono- or polyacylated
conpounds nmay be separated by, for instance, chronmatography. This wl|
further be exanplified by the follow ng working exanples: EXAMPLE | 5
- O Hexadecanoyl -1 -[ err] - D- Ar abi nof ur anosyl - Thym ne ..

28
from ethanol to give 0.45§ (22%) of the title compound as a white solid.
IH NMR (DMSO-dg, 300 MHz) &: 10.50(1H,s,NH), 7.65(1H,s,CH-8), 6.43(2H,sNH,),
5.33(2H,m,CH=CH), 4.62(1H,t,0H), 4.00(4H,m,CH,-N and RCOOCH,), 3.38(2H,m,CH,-OH),
2.25(2Ht,CH,-CO0), 1.90(4H,m,CH,-C=), 1.60-1.80(CH and CH,-CH,N),
1.45(2H,m,CH,-C-CO0), 1.20(20H,m,CH,), 0.85(3H,t,CH;).
3¢ NMR (DMSO-dg, 75 MHz) 8: 172.90(CO0), 156.75(C-6), 153.40(C-2), 151.07(C-4),
137.22(C-8), 130.02(CH=CH), 116.57(C-5), 63.80(RCOOCH,), 60.50(CH,OH),
40.67(CH,N), 37.54(CH), 33.44, 31.88, 31.22, 28.95, 28.90, 28.77, 28.64, 28.43, 28.27,24.38, .
22.04(CH;), 13.90(CHj).

EXAMPLE 22
9-(2'-(trans-9’ ’-Octadecenoyloxy)—l *-hydroxymethyl-ethoxymethyl)-Guanine.

To a solution of 9-{[2-Hydroxy-1-(hydroxymethyl)ethoxy]methyl } guanine (Ganciclovir) (0.655g,
2.56x103 mol) in 10 ml anhydrous pyridine and 40 ml N,N-dimethylacetamide was added 2 ml of
a stock solution of frans-9-Octadecenoylchloride (1.3g, 4.32x103 mol) in 6 ml dichloromethane,
and the reaction mixture was stirred under nitrogen at 40°C. The remaining stock solution was
2dded in 2 ml portions at approx. 10 hours intervals. After a total of 60 hours reaction time the
solvents were removed at high vacuum. The residue was suspended in 100 ml water and 100 ml
dichlorometane and sentrifugation of the emulsion gave a semisolid mass that was recrystallized
from ethanol to give 0.8g (60%) of the title compound as a white solid.

IH NMR (DMSO-dg, 300 MHz) 8: 10.60(1H,s,NH), 7.81(1H,s,CH-8), 6.58(2H,s,NH,),
5.45(2H,s,0CH,N), 5.35(2H,m,CH=CH), 4.85(1H,t,0H), 4.08(1H,m) 3.90(1H,m) and
3.75(1H,mYRCOOCH, and CH-0), 3.35(2H,m,CH,0H), 2.08(2H,t,CH,-CO0),
1.93(4H,m,CH,-C=), 1.10-1-45(22H,m,CH,), 0.85(3H,t,CH,-CH,).

13C NMR (DMSO-dg, 75 MHz) &: 172.64(C00), 156.85(C-6), 153.84(C-2), 151.34(C-4),
137.62(C-8), 130.02(CH=CH), 116.48(C-5), 76.88(CH-0), 71.29(0CH,N), 63.13(RCOOCH,),
60.3%(CH,0H), 33.19, 31.97, 31.29, 29.02, 28.85, 28.72, 28.53, 28.41, 27.07, 27.02, 24.32,
22.10(CH,), 13.90(CH3).
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To a solution of 1-[err]-D-arabinofuranosyl-thymne (ARA-T) (0.5g, [err]
nmol) in 20 m anhydrous pyridine were added 3nml of a

pal mtoyl chloride (0.58g, 2.13x10-3 nol) in 5.5 m dichl oronethane. The
reaction mixture was stirred under nitrogen at roomtentﬂllumum"&uﬂ”ﬂ"l
hours. when thin | ayer chromatography showed parti al ﬁ

remai ni ng pal mtoyl chloride solution was z@dded and: t he resul ti ng mi’xt dr e
was stirred for 24 hours. The reaction mxture was evaporated to dryness
and the residue was partititioRes thet webn 301InE &hfofof orm and 50 nl water.
- Sentrifugation of the resulting enul sion afforded a sem solid that was

recrystall i zet fGampoanfand| forapiland:1:1 to give 0.7g (72% of the tide
conpound as a white solid.

Nu-0~Fa

wherein O is an oxygen, Nu is a nucleoside or nucleoside
analogue and Fa is an acyl group of a mono-unsaturated Cl8 or 20
fatty acid, which fatty acid is esterified with a hydroxyl group
in the 5-position of the sugar moiety of the nucleoside or to a
hydroxyl group on the non-cyclic chain of the nucleoside
analogue.

2. Compound according to claim 1, wherein Nu may be represented
by formula II

S-B

wherein S is either a mono-saccharide-derivative selected from:
1-B-D-arabinofuranose or 2,3-di-deoxy-3-azido-1-8-D-
ribofuranose, or selected from the group of 2-hydroxy-ethoxy-
methyl, 4-hydroxy-3-(hydroxymethyl)-butyl, 2-hydroxy-1-(hydroxy-
methyl)-ethoxy-methyl or 2,3-di-hydroxy-propoxy;

and B is a nitrogen base selected from adenine, guanine,
cytosine, uracil, thymine or a thymine derivative of the

following formula: °

A

o) NH

Cxﬂ.

wherein X is deuterium or fluorine.

3. Compound according to claim 1, characterized by Nu being

acyclovir and Fa being oleic acid.

4. Compound according to claim 1 characterized by Nu being

acyclovir and Fa being elaidic acid.

_—
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[err] NNR [err] 300 MHz) [err]: 11.25(IH s,NH), 7.32(1H s, H6),

6.05(1H,d, H1"), 5.65(1H d, O+ 2'), 5.58(1H,d,O+3"), 4.50(IH mH5[err]),
[err] 4.02(1H mMH2"), 3.92(1H mMH3'), 3.88(1H ' 2.31 [err] [err]

[err] [err] [err] [err] NVMR [err] 75 WMHz) [err] ml_%lfm ,
150.37(CO-2), 137.88(C-6), 107.21(C5), 85. 29(C—||)

76.06(C3"), 74.65(C2"), 63.23(C5"), 33.41, 31. 26, ”mmmm’ﬁﬂwémﬁ 2833,
24.44,22.05[err], [err], [err] EXAMPLE 2 530 0- (cis- [errc]

- Hexadecenoyl )-1-[err]-D Arabi nof uranosyl - Thym ne

5. Compound according to claim 1, characterized by Nu being
acyclovir and Fa being eicosenic acid, cis or trans.

6. Compound according to claim 1
being elaidic acid.

7. Compound according to claim 1
and Fa being oleic acid.

8. Compound according to claim 1
and Fa being eicosenic acid, cis

9.  Compound according to claim 1
and Fa being eicosenic acid, cis

wherein Nu is Ara T and Fa

characterized by Nu being Ara T

characterized by Nu being Ara T
and trans.

characterized by Nu being Ara 2
and trans.

10. Compound according to claim 1 characterized by Nu
A and Fa being oleic acid.

being Ara

11. Compound according to clainm 1 characterized by Nu is Ara A
and Fa being elaidic acid.
is AZT and

12. Compound according to claim 1 characterized by Nu

Fa being elaidic acid.
1 characterized by Nu

13. Compound according to claim being AZT

and Fa being oleic acid.
14. Compound according to claim 1 characterized by Nu being.AZT
and Fa being eicosenic acid, cis or trans.

15. Pharmaceutical composition for the treatment of viral
infections comprising a compouni according to claim 1 as well as
a pharmaceutically acceptable carrier or excipient.

16. Pharmaceutical composition for the treatment of viral
infections caused by HIV, comprising a fatty acid nucleoside
according to claim 1, especially a fatty acid nucleoside
according to one of the claims 11-13.
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To a sqlution of cis-9- hexadecenoic acid (4.0g, [err] nol) in 40 m
anhydrous benzene was added oxal ylchloride (1.5 n1L_EZLZ%§19;§_ﬂQLL_and t he
m xture was stirred under nitrogen at 35C for 3 hoUrs. The sol vcnt and
exess reagent was renmoved at high vacuum and the F e a uﬂg d W th
10 rl dichloronethane to prepare a stock sol ution of “ u

chloride. To a solution of ;Arat-T (1.0g, [err] nol) ¥n QO'n1“anHdeous

pyridine and 10 m N, N-di net hyl f ormam de wdte added 2 m of the stock
solution and the reaction m xture was stirred under nitrogen at room

tenmperature. &7fu§ﬁ£¥maé@u€¥galog é%%a&§§8€gggsgﬁénérégﬁﬁg%tagge&hrél This is

t he replacenent sheet te:
nfe ctlons caused by the HSV 1 or 2, comprlslng a compound

according to claim 1, especially a compound of the claims 2-4

18. Pharmaceutical composition for the treatment of wviral
infections caused by the hepatitis B virus, comprising a
compound according to claim 1, especially a compound according.
to one of the claims 8-10.

19. Use of a compound of formula I for the preparation of a
pharmaceutical composition for the treatment of a viral
infection.

20. Method for treatment of a patient suffering from a viral
infection characterized by administering a compound of formula I
according to claim 1.

21. Method for the treatment of a viral infection caused by a
hepatitis B virus characterized by administring a compound
according to claim 1 in combination with an interferon.

[
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20 1 m, portions at approx. 8 hours intervals. After a total of 60 hours
reaction tinme, the solvents were renoved at high vacuum and the resi due was
diluted with 50 m water and 50 ml chloroform Centrifugation of the
resulting enul sion afforded a sem solid mass that was recrystallized from
et hanol / heptane 1:1 to give 1. 15g (60% of the title conmpound as a white
solid.

32

CHEMICAL COMPOUNDS

Abstract
New compounds of the general formula I:
Nu~0O-~Fa

wherein O represents an oxygen, Nu is a nucleoside or nucleo-
side analogue, and Fa is an acyl group of a mono-unsaturated
Cl8 or 20 fatty acid. The invention also concerns anti viral
pharmaceutical and vetrinary compositions comprising a
compound of formula I alone or in combination with a pharma-
ceutically acceptable carrier.

(No drawing)
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[err] NVR (DVBO-[err], 300 MHz) [err]: 11.25(1H,s,N-H), 7.32(1H,s, H6),
6.05(1H, d, H-1'), 5.65(1H d, OH2'), 5.55(1H d, OH3'), 5. 3(2H, m - CH=CH-) ,
[err] 4.15(1 [err] 3.-98(1H, mH2"), 3.95(AH MH3"), 3.90(1H MH4"), [err]
[err] [err] [err] [err] [err] [err] NVR (DVSO-d[err],75 MHz) [err]:
172.31(C0O0), 163.31(CO4), 149.90(CO-2), 137.89(C-6), 129.13 and
129.03(-CH=CH ), 106.74(C5), 84.83(C1),18%.26(C4"), 75.59(C3"),
74.16(C2'), 62.76(C5"), '

32. 98, 30. 62, 28. 57, 28. 50, 28. 02, 27. 91, 27. 84, 27. 76, 26. 07, 26. 03,
23.95,21.56(CH2), [err] f[err]

ACV-elaidate,

Effect on HSV 2

Figure 1a

Acyclovir fatty acid esters

ACV-linolenate,

ACV-oleate, 6

_Plagues/mli
1,000,000 '
10
ACV, 3
te

100,000 }
-a|cosena

ACV-erucate,5

Control, 2
ACV
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EXAMPLE 3 5'-O-(cis-[err]-Cctadecenoyl)-I-p-d-Arabi nofuranosyl - Thynm ne To a
solution of Ara-T (1.0Qg, 3.87x10-3 nol) in 20 m anhydrous pyridine and 10
m N, N-di net hyl formam de were added 2 ml of a stock sol ution of

ci s-9-oct adecenoyl chloride (2.1g,

and the reaction m xture was stirred under

6. 98x103 nol)
nitrogen at

in 6 m dichloronethane,
room t enper at ure.

The remai ni ng stock solution was added in_2 nm portions at approx. 12 hour
intervals. After a total of 60 hours reacﬁ4%1tine, t he sol vents were
evaporated at high vacuum and the residue was diluted with 65 m chl orof orm

and 65 m water. The regulting enul sion was

Figure 1b

Effect of ACV esters on HSV 2
Plaques/m|

1,000,000

7

2.2

H

N

Conc [micromol/liter]

10,000
1,000

100,000

N ACV-elaidate
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centrifugated and the organi c phase was treated with brine, concentrated
and the residue was recrystallized to give 1.2g (60% of the title conpound
as a white solid. This is the replacenent sheet Date: 0 4 MAY 1998 21
[err] NVR (DVSO-[err], 300 MHz) [err]: 11.28(1H,s,NH), 7.35(1H s, H6),

6. 05(1H,d, H1"), '
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5..65(1K,d, OH2"), 5.55(1H,d, O+ 3"), 5.28(2H mCH=CH), [err] [err]

3.98(IH mMH2"), 3.95(1H MH3"), 3.90(1H mH4"), [err] [err] [err] [err]"
[err] [err] [err] NWR (DVSO-[err], 75 MHz) [err]: 172.75(COO,

163.80(CO 4), 150.39(CO-2), 137.88(C-6), 129.58 and 129. 49( CH=CH),
107.21(C5), 8536(C1'), 81.79(C4'), 76.11(C3'), 74.67(C2"),
63.26(C5"), 33A2,31.27,29.08, 29.02, 28. 84,485 68, 28. 55, 28. 43, 28. 37, 26. 54,
24.44, 22.07(CH2), [err] [err] EXAMPLE 4
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[err]-O(trans-[err]-Cctadecenoyl)-I-[err]-D- Arabi nofuranosyl-Thym ne To a
solution of Ara-T (1.0g 3.87x 10 nol) in 20 m anhydrous pyridine and 10 ni
N, N- di et hyl f or mam de were added 2 nml of a stock sol ution of

trans-9-oct adecenoyl chloride (2. 1g, 6.98x103 nol) in 6 m

di chl oronet hane, and the reaction m xture was stirred under nitrogen at
roomtenperature. The renmai ning stock solution was added in 2 ml portions
at approx. 12 hour intervals. After a totals/of 60 hours reaction tine the

sol vents were evaporated at high V%qu the residue was diluted with 65
m chloroformand 65 m water. The“dsual” work up and recrystallization gave
1.30g (65% of the title conmpound as a white solid.

O
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[err] NVR (DVSO-[err], 300 MHz) [err]: 11.25(1H,s,NH), 7.35(1H s, H 6,
6.05(1H,d, H1"), 5.65(1H,d, OH2"), 5 55(1Hd, O+ 3"), 5.35(2H m CH=CH),
[err] [err] 4.0(lH MmH2"), 3.95(1IH MH3"), 3.90(1H mH4"), [err] [err]
1. 75(3HsCH3-5), [err] [err] [err] [err] NVR [err] 75 MHz) [err]:

172. 77(C0O0O), 163.88(CO-4), 150.45(CO 2),6/837.9S(C-6), This is the

repl acenent sheet Date: 0 4 RMGURBD IS
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22 130, 03, and 129.97(CH=CH), 107.24(C5), 85.44(C1 '), 81 .89(C4"),
76.17(C3'), 74.69(C2'), 63.34(C5'), 33.48,31.99, 31.35,29. 06, 29. 00, 28. 91,
28.78,28.61, 28.56, 28.44, 28.40,24.50 and [err], [err], [err]. EXAWPLE 5
[err]-0(cis-[err]-eicosenoyl)-I-[err]-d-Arabi nofuranosyl Thym ne To a
solution of ARA-T (1.Qg, 3.87x10-3 nol) in 20 m anhydrous pyridine and 10

7/9
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m. N, N-di met hyl formam de were added 2 ml of a stock solution of cis-11

ei cosenoyl chloride (2.1g, 6.38x10-3 nol) in 6 m dichloronethane, and the
reaction m xture was stirred under nitrogen at roomtenperature. The
reaction was conpleted in the usual nmanner, and the crude product was
purified on a colum of silica gel with lo%rrethanol in chloroformas the
el uent system Honobgenous fractions were evaporated to give 1.25g (58% of
the title conpond as a white solid. [err] NVR (DVBO-[err], 300 MHz) [err]:
11.25(1H,s, NH), 7.35(1H s, H6), 6.05(14P H1'), 5.65(1H d, O+ 2'),
5.55(1H,d, O+ 3"), 532(2H m CH=Cizcurera], [err] 3.98(1H mH2"),
3.90(IlHmH3"), 3.88(1H mH4L" ), [err]

| . )\ N
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1.95(4H [err] [err] [err] [err] [err] [err] NVR (DVMSO-[err], 75 MHz) [err]:
172.25(C00), 163.30(COC 4), 149.89(C02), 13738(C6), 129.05(CH:CH), -106. 71
(G5), 84.85(C1"), 81.28(C4"), 75.60(C3"), 74.16(C2'), 62.76(C5"),

~ 32.92, 30. 78, 28. 58, 2834, 28. 19, 28. 08, 27. 88, 26. 04, 23. 95, 21.58(CH2), [err]

[err] This is the replacenent sheet Date: 04 MAY 1998
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23 EXAMELE 6 9-([err]-(cis-[err]-Cctadecenoyl oxy)ef hox‘;"gﬁ'ﬁf“}'f St
a sol ution of ACV (2.0g, 8.89x10 3 nol) in 40 m a1mg%@gu§§prfﬁflﬁ§ﬂ%ﬁﬁ 208G .
m N, N-Di net hyl formani de were added 4 m of a stock gqhl ;["i)h{’bf“f?ﬁ A0 paged , o
ci s-9-octadecenoyl chloride (4.25g, [err] mol) in B gt

Iéfiﬁ, r'diretthfiso anged 22
the reaction m xture was stirred under nitrogen at ﬁ%aégﬁﬁpﬁr%m’b A W @aged /;z

remai ni ng acid chloride 1. act Paged .7 to paged—..

M

NUCLEOSIDES BEING O-ACYLATED WITH A l‘m)—UNSATURA'IH) ~ -
C20 FATTY ACTD OMEGA-9 C18 OR

This invention relates to new acyl derivatives
of nucleosides and nucleoside analogues which have anti-
viral properties and to pharmaceutical compounds
containing these novel compounds.

5 A lafge number of serious diseases, such as
AIDS, hepatitis B, herpes and gynaecological cancer, as a
late result of papilloma warts, are caused by. viral
infections.

Viruses are small infectious agents which are
10 incapable of independent replication and thus are
dependent on a host cell to replicate. The genetic
material of the virus is either RNA or DNA.

When infecting an organism, the virus attaches
to a specific.host cell. The virus penetrates the
15 cytoplasmic membrane after attachment and the viral
genome is released from the virus particle. The viral
genome is usually transported to the cell nucleus where
new viral genomes are replicated. New viral protéin is
synthesized in the cytoplasm and new particles are formed
20 either close to the cytoplasmic or nuclear membrane.
is
Some viruses have genomic material which is
directly (DNA virus) or indirectly (Reverse transcription
of RNS, retrovirus)

This is the replacement sheet

pate: 04 MAY 1998



sol ut’i;on was added in 4 m portions each 8 hours. After a total of 40 hours
feactibn tinme the solvents were renoved at hi gh vacuum The resi due was
suspended in 50 m water and 100 ml chloroform Centrifugation of the

enul si on gave a semi solid nmass that was regrystallized fromethanol to give
3.79 (85% of the title conpound as a white solid. [err] NVR (DVBO-[err],
300 MHz) [ein¢orpOr&GeédHin, thd hostB2elill §ehbh83. [err] [err] and CH=CH)

[err] [err] [err] [err] [err] [err] [err
Extracellular viruses are neutralized by circulating antibodies
and the cellular immune apparatus may attack and remove infected
cells. Viruses within the infected cells escape immune

surveillance if viral antigens are not exposed on the surface of
the cells.

The immune attack on infected organs contributes to disease by a
mechanism commonly called virus induced immuno-pathology.

The mechanisms underlying some of the more important viral
diseases differ.

When suffering from a HIV infection, the patient's T helper
cells are invaded and destroyed. This leads to a
immunodeficiency condition, which makes the patient very
succeptible évehako infections which normally are conquered by
the imﬁune system without any harmful effects for the patient.

The Hepatitis B virus invades the liver cells, and the patient
may become very ill when the immune system tries to rid the body
of these infected cells. If the infection is not conquered by
the immune system at an early stage, the result will be chronic
hepatitis. The patient will thus be infectious throughout his
life. For a group of patients the chronic hepatitis will develop
into cirrhosis or cancer of the liver.

In herpes simplex infections, the virus enters the epidermal
cells ofiginally. The herpes simplex virus(HSV)travels up to a
nerve center where it lies latent to break out at intervals.’
Although not life threatening in most cases, a herpes infection
is painful and the patient will be infectious every time an

outbreak occurs.

In the papilloma virus, notably in the genital tract of women,
the viral genome is located in the nucleus of epithelial cells,

but not integrated in the cell chromosomes. This is a persistant

This is the replacement sheet
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Lerr] -NVR (DIVBO[err] 75 MHz) f[err}: 172.72(C0O0, 156.70(CO-6), - - .
153. 85'( C2), 15137(C 4) , 137.58(CH8), 129.58(CH=CH), 116.46(C5), [err],
[err] [err] 33.25, 31.23,
- 29.03,28.78, 28. 63, 28. 54, 28. 48, 28. 42, 28. 35, 26. 54, 24. 32, 22.03(CH2), [err]
EXAMPLE 7 9-([err]-(trans-[err]-Cctadecenoyl oxy) et hoxyrret hyl ) - Guanine. To a .

sol ution Oloofdd idihand ShitnBble Ittt Byl OBEr s oy
N, N- di met hy] forggslm de I\7vere added % of 531rmgttgoiclﬁésol]lrjt i on ArRGra?iBh

trans- 9- octh VISR Br +6Rd %'agz%a ?&HEQ?@%‘B’Y? ‘PP\‘“‘B“trrl The viral
di chl or oneiglemomenrich ttieis e6asé MagliaXldecdsive initiating effect in the

process leading to cancer.

If the immune system manages to rid the body of the virus at an
early stage, this leads to a life long immunity. On the other
hand, if the virus is too aggressive and avoids the immune
apparatus, no immunity is achieved and a continuous infectious
state is the result.

The ultimate goai in the treatment of HIV/AIDS would be to free
the patient from the infectious virus. This seems to be remote
at the present stage. However, much can be obtained by improving
the general condition of the patient. A reduction of the virus
load would increasé the length of the symptom free period and
reduce the infectiousness, which is of utmost importance in
regard to the epidemiological situation. All currently used
anti-viral agents have toxic side effects, which.presently makes
a sufficiently aggressive treatment impossible.

Tt is assumed that there are between 250 and 300 million
carriers of hepatitis B world wide. It is known that a great
number of these are going to devélop hepatomas or liver
insufficiencies due to the infections. Promising results in the
treatment of the carrier state have been obtained in recent
years by, induction of an immune response with interferon.
Therapies reducing the virus load is important in this regimen
as efficient treatment of acute hepatits B would reduce the
number developing into a carrier state. The recently identified
hepatitis C virus causes a very great number of cases with
hepatitis whereof a large number develop into carriers.
Preliminary studies seem to indicate that the carrier state may
be broken by similar therapeutic regimens as for hepatitis B.

Herpes simplex 1 and 2 viruses (HSV 1 and HSV 2) frequently infect humans causing a

This is the replacement sheet
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Wwas splrred under nitrogen.at room tenperature.- The renaining aC|d chl-ori de
sol ution was added in 4 ni portions each 8 hours. After a total of 50 hours
reaction tine the solvents were renoved at hi gh vacuum The residue was
suspended in 50 m water and 100 ml chlorgformand centrifugation of the
enul sion gave a sem solid mass that was recrystallized fromethanol to give
3. 750 (86%agfiéhestatéd avii@thdrenciaeshbtelsodldinfectiondR (DNBC)[err].

200 1) ekt radfuS ik dttive bl SbBinabitil L6t A5
catastrophy for the patient. There is a great individual
variation in the frequency of local infections. For those
patients who are affected either genitally or facially this
constitutes a serious health problem physically, mentally -and
socially. None of the therapeutic regimens developed so far
cures the latent infections of cells in the central nervous
system. The therapeutic goal is thus to minimize the clinical
manifestations of recurrencies both as to symptoms and duration.

The prevalence of genital papilloma virus infections has
increased dramatically during the 1980s. It is now‘established
that some génotypes are oncogenic, that is they initiate changes
in the cell which after a latency period develop into cancer.
Papilloma virus of the genital tract give long standing
jnfections. The factors causing malignant transformation of the
lesions are not well understood, but the immune system is
assumed to be of importance. It is thought that the lesions
showing progression during the months and years are those giving
rise to cancer. The genital papillomas called condylomas are at
present treated by physical means such as surgical removal,
necrotizing means, fluid nitrogen or the like. Genital warts are
.at the onset benign tumors with altered enzyme patterns
affecting among other things the metabolism of nucleoside
analogues. Nucleoside prodrugs affect the episomal proliferation
of papilloma virus thereby inducing regression of the warts.

Prophylactic vaccination has been very successful in acute
infections such as polio, measles, mumps etc, but no effective
vaccination has been developed for many of the other serious
viral infections.

Even though there have been intensive efforts to produce
effective anti-viral chemotherapeutica during the last decades,
no satisfactory medical treatment can be offered for most viral
diseases today. The efforts have been especially great since the

appearance of the HIV and related viral infections, which are
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LntérL 04 NMAY 1998 24 2.21 [err] [err] [err] [err] [err] [err] NMR
(DVBO'[.err], 75 MHz) [err]: 172.77(CO0), 156.72(CO 6). 154.17(C 2), .
151. 36( C 4) , 137.52(CH8), 130.03(CH=CH), 116.44(C5), [err], [err] [err]

5

spreading throughout the world at an alarming rate, yet the
effects obtained with agents such as azidothymidin (AZT) and
acyclovir (ACV) in AIDS and herpes can only be characterized as
partially successful. These most promising anti-viral agents are
. thus derivatives of naturally occurring nuq}eosidgs, which have
been x_np_c_lit_i_ed either in the base or sugar moiety ie. they are nucleoside ahalogﬁes. Tiley have,
however, not had the therapeutic potential hopeé'for, as they
bring forward serious side-effects in some patients or show
little or no effect in others. Further, treatment with these
agents is extremely expensive. For these reasons only patients
suffering from the very serious viral infections such as AIDS
receive such treatment. Patients suffering from the less
serious, but also very painful viral infections are often left
without any treatment to let the infection take its own course.

The untreated patient carries a great infectious load and
constitutes a risk to his fellow human beings. If he is treated
with an anti-viral &dgent, the aim is to reduce the infectious
load so as to enable the body's immune system to conquer the
infection. A further aim is to reduce the contagiousness and
thus the number of new patients and carriers.

Thus the need for compounds having a better therapeutic index is
obvious.

The need is especialiy great in chronic or recurrent viral
infections with a déngerous acute phase or long term ill effects
on health or well being, such as AIDS, hepatitis B and C,
infections of the herpes group and papilloma viral infections.
Similarily, there is also a need for anti-viral agents usable in
the treatment of animals suffering from viral diseases.

In order to improve the thérapeutic effect, there have been developed

derivatives of nuclosides and nucleoside analogues which are either modified in the
base or sugar moiety. Especially fatty acid esters of

nucleosides or of analogues of nucleosides have been developed,
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8,31.93, 31.26,28.98, 28. 95, 28. 82. 28. 69, 28A9, 28. 38, 28.33,24.35 and

] {err] EXAMPLE. 8 : . :
err]-(cis-[err]-Eicosenoyl oxy) et hoxynet hyl ) - Guani ne. To a sol ution of
(1.Cg, [err] mol) in 20 m anhydrous pyridine and 10 mi

N, N- di et hyl f ormam de were added 2 ml of a_stock sol ution of
cis-[err]-eicosenoyl chloride (1.59g, 4.83%103 nmol) in 4 n

di chl oronet hane, and the reaction m xture was stirred under nitrogen at
roomtenperature. The remai ning acid chloride solution was added in 1 m
portions eachif badex 9 tiafiprovotthe AipOéphblisyr @ant iachieve a better

membrane passage.

Thus there are known from EP-A-56265 (Lobering
" et al) esters of arabino-furanosyl-thymine (Ara T) with
5 saturated acids having 1-17 C-atoms.

From PCT/WO90/00555 (Hostetler et al) there are
known lipid derivatives linked, especially through a
phosphate group, to the 5‘/-position of the pentose group
of a nucleoside. The purpose of this derivatisation is
10 to make the nucleosides more lipophilic so that they
could be included into liposomes, which are
preferentially taken up by macrophages and monocytes,
cells which are found to harbour the HIV virus. It is
stated that a targetting effect is thereby achieved.

15 '~ From EP-A-393920 there are known unsaturated,
preferably polyunsaturated, Ci6 or higher fatty acid
esters or amides of nucleoside or nucleoside analogues.
It is stated that the fatty acid portion of these
molecules preferably are made up of polyunsaturated fatty

20 acids, such as 7-linolenic or linoleic acid.

US-A-3920630 teaches that 2,2’-anhydro-
aracytidine and its 5’-O-acylates have the same general
biological and therapeutic activity as anti-viral agents
of ara-cytidine itself. The compound 2,2’-anhydro-5‘-0-

25 oleyl-ara-cytidine is specially mentioned.

The compound 5'-0O-oleyl-Ara C (also known as
57 -0-oleyl-ara-cytidine) is disclosed in Int. J. Cancer:
37, 149-154 (1986) but it is not taught that this

compound has anti-viral properties.
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time the solvents were renoved at high vacuum The residue was treated with
chl orof orm and water and finally purified on a colum of silica gel (10%
[err] to give 0.92g (40% of the title conmpound as a white solid. [err] NWR
(DVsO[err], 300 MHz) [err]: 10.65(1H,s,NH), 7.81(1H,s,CH8), [err] [err]
and CH=CH), [err] [err] 2.21(2Ht,CH2-COO ,7 [err] [err] [err] [err] [err]
(DVBO-[err], 75 MHz) [err]: 172.73(C0O0O, 156.70(CO'6), 153.90(C 2),
15137(C4), 137.59(CH8), 129.58(CH=CH), 11635(C-5), [err] [err] [err]

It has now surprisingly been found in
accordance with the present invention that a selected
group of fatty acid mono-esters of anti-viral nucleosides
or nucleoside analogues, wherein the fatty acid is an w-9

5 mono-unsaturated C18 or C20 acid gives a much improved
therapeutic effect. Also the compounds according to the
present invention seem to be relatively non-toxic as
judged by growth experiments with young mice, and also
have a low cytotoxicity according to observations made in

10 tissue culture experiments.

Although it is known that both nucleosides and:
nucleoside analogues, by themselves, and also some
unsaturated fatty acids, by themselves, exhibit anti-
viral effects, the magnitude of the effects achieved with

15 the compounds according to this invention indicates that
these are notiadditive but rather synergistic.

The mechanism behind these effects is at
present not known, but they are of an order of magnitude
better than the closest related compounds of the prior

20 art. Thus it is not considered likely that they arise
only due to a membrane effect or targetting effect.

Further it is also clear, as will appear from
the biological examples included herein, that therapeutic
effects are achieved with these compounds in systems

25 where no effects may be achieved with the mothex
‘nucteoside compound.

The novel monoester compounds of this invention
can be characterized by the general formula I:

Nu-0-Fa _ (1)

“This is the rep’\acemem sheet
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33.28, 31.26, 29.09, 28.82, 28.67,28.58, 28.40, 26.56, 24.35 and [err]
[err] "This is the repl acenent steet 25 EXAMPLE 9

[err]-O (cis-[err]-Cctadecenoyl)-3" -deoxy-3" -azido-Thym dine. To a
solution of 3 -deoxy-3 -azido-thymdine (AZT) (1.Qg, [err] nol) in 20

8
wherein O is an oxygen, Nu is a nucleoside or nucleoside
'~ analogue and Fa is an acyl group of a mono-unsaturated
C18 or 20 w-9 fatty acid, which fatty acid is esterified
with a hydroxyl group in the 5’-position of the sugar
5 moiety of the nucleoside or nucleoside analogue or with a
hydroxyl group on the non-cyclic chain of the nucleoside
analogue. However, in view of the disclosures of
US-A-3920630 and Int. J. Cancer: 37, 149-154 (1986),
supra, no claim is made herein to 5'-O-oleyl-Ara C and
10 2,2’-anhydro-5‘-0-oleyl-ara-cytidine as new compounds.

Nucleosides are molecules comprising a
heterocyclic base, such as cytosine, uracil, adenine or
guanine, linked to a ribose unit. In nucleoside
analogues, either the base or the ribose unit has been

15 modified. For example, the ribose unit may be replaced
by another sugar unit or by a non-cyclic chain.

The fatty acid is esterified with a hydroxyl
group in the 5-position of the sugar moiety of the
nucleoside or nucleoside analogue or with a hydroxyl

20 group on the non-cyclic chain of the nucleoside analogue.

The nucleoside or nucleoside analogues which
may be chosen as Nu in the compounds of formula I may
preferably be represented by the formula II:

S-B (11)

25 wherein S is either a mono-saccharide-derivative selected

from: 1-B-D-arabinofuranose or 2,3-di-deoxy-3-azido-1-8-D-
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anhydrous pyridine were added 2 ml of a stock solution of

ci s-9-octadecenoyl chloride (70% 1.7g, [err] nmol) in 6 m dichloronethane,
and the reaction mxture was stirred under nitrogen at roomtenperature.
The remai ning stock sol ution was added |n m portions at approx. 8 hours

I nterval s. A%gﬁ ta of 6 Ir's reag__gl&on tine, Hze so) vents re
evapor at ed* & vaguu%raﬁﬁ ﬁ%e &8 GHOMP 175 éWd(flp(’)CP'oF it

and wat er Bethyl, Theho’dg&wﬁpb?awqmemtwat)edbumth mﬂmrmred(bm
and concengehedl) Lgtgb —ﬁe\f}ﬁfoéb% 20|3I_,dl'ﬂgg,ﬁ O?%#.? rofasqpurified on a

‘colum of silica met hangl i n rmas €l uent system
Homogenous®®{ Bt & n§ ﬂéF€°895pB?%? PG G ETPIe BEBIW, GRaiBeY it e

conpound adytosine, uracil, thymine and a thymine derivative of the

following formula:
o

CX,4
HN

o SNH

wherein. X is deuterium or fluorine.

Examples of these nucleosides or nucleoside analogues.are:

LA J\" |

Arabino-furanosyl Arabino-furanosyl Acyclovir
thymine" (Ara T) .adenine’ (Ara A) (ACV)
o d
HN CHa N | 0
45 ¢T3
O=~~N" N N//I HN N
Ho: o " and IR ] \>
H,N N l:l
. | &
N3 [«2] h . _
Azidothymidine  purine. arabinoside a nucleoside analogue,
AZT R’:}mz' NHCH5, ' wherein R is a non-cyclic
N(CH3)2 or OCHi4 group.

" This is the rep\acement sheet

Date: 04 MAY 08



a colourless viscous oil. [err] NWR (DVSO-[err], 300 MHz) [err]:
11.25(1H, s, NH), 7.45(1H,s, H6), 6.12(1H t,HI1"'), 5.25-5.4(2H m CH=CH),

4. 45(1H mH3'), 4.25(2H mH5"), 3.95(1H mH4"), [err] [err] [err] [err]
[err] [err] [err] [err] NVR (DMs(Oerr], 75 MHz) [err]: 172.51(CQO0O),
163.58(CO-4), 150.32(CO-2), 135.91(CH 6), 129.55 and 129. 49( CH=CH),
109.81(C5), 83.61(CH1'), 80.61(CH3"), [err] 60.17(CH4"), [err] 33.30
31. 29, 29. 10, 29. 06,"28. 85, 28,.70, 28. 61, 28. 34, 28. 43, 26.56, 2430, [err], [err]
[err] ' '

Acyclovir is an example of a nucleoside analogue of the last shown formula. Other

examples of the group R in different nucleoside analogues appear below:
HO \’ HO>/\} . -
\ o HO I
“°~/ " Ho- | N\O

There exist several systems for denomination of the position of
double bonds in fatty acids. In the present application the u-
system is used, wherein the position of the double bond in the
unsaturated fatty ‘acids is counted from the terminal methyl
group. Eicosenic acid (€20:1 ©-9), for example, has 20 carbon
atoms in the éhain, and the double bond is found between carbon
atom 9 and 10 counting from the end of the chain.

The selected group of fatty acids which may be reacted with the
nucleosides or nucleoside analogues to form the esters according
to this inventjon with the pronounced activity, have been found
to be only .the W-.9 C18 or C20 monounsaturated fatty acids.

Thus, the C18 or C20 -9 fatty acids, which bound to the nucleosides and nucleoside
analogues give the surprisingly elevated effect, are the following:

oleic acid (Ci8:1, ©-9, cis), elaidic acid (C18:1, ©-9, trans)
eicosenic acid, (€20:1, ©-3, cis) and (C20:1, ©-9, trans)

Preferred representatives of the compounds according to this
invention are listed below.: Ara A-oleic acid, Ara A-elaidic

acid, Ara A-elcosenic acid, cis, Ara A-elcosenic acid, trans,
’



EXANPLE 10 51-O-(cis-[err]-Cctadecenoyl)-9-[err]-D- Arabi nofuranosyl - Adeni ne
To a solution of 9-[err]-D- arabinofuranosyl -adenine (Ara-A) (1.0g, [err]
nol) in 10 mM anhydrous pyridine and 20 m N, N-di net hyl f or mam de were added
2 m of a stock solution of cis-9-octadecenoyl chloride (2.1g, 6.98x103

nmol) in 6 m dichloronmethane, and the rebbtion nixture was stirred under
ni trogen aAXR oBTOYPIS 2SI 2dardie agide Ama VRveigosenyg &cia, cis,

Ara T-eicosenic acid, trans, ACV-oleic acid, ACV-elaidic acid,
ACV-—-eicosenic acid, cis, ACV-eicosenic acid, trans, AZT-oleic
acid, AZT-elaidic acid, AZT-eicosenic acid, cis, AZT-eicosenic
acid, trans. Their formulae are given in Figure 4..

The compounds according to this invention exhibit anti-viral
effects, and the present invention thus includes pharmaceutical
or - veférinary compositions comprising at least one compound of
formula I alone or in combination with a pharmaceutically
acceptable carrier or excipient. In the remainder of the text
and in the claims, a pharmaceutical composition will be used for
compositions usable in the treatment of both human and animal
patients.

It appears that certain of the. monounsaturated fatty acid nucleosides or nucleoside
analogues of the present invention will be especially suitable for the treatment of certain
viral infections. Thus it appears that the fatty acid derivatives of AZT are especially
useful for the treatment of AIDS.

Similarly, it appears that the fatty acid derivatives of Ara T
and Ara A are especially suitable for the treatment of hepatitis
B. It appears also that the Ara T esters will be efficient in
agents suitable for treatment of papilloma. viral infections.

Further, it appears that the fatty acid esters according to this
invention of ACV are especially suitable for the treatment of
herpes infections.

-As mentioned the production of the necessary immune response in
order to conquer a viral infection, such as hepatitis, can be
induced in some cases by the co-administration of interferon.

Depending on which viral infection is to be treated and at what
stage the infection is, or if the patient is a human being or an
animal, both a systemic and a local administration of the

compounds can take place.
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.26 tenperature The remai ning stock solution was added in 2 m portions at
dpprox. 8 hours intervals. After a total of 50 hours reaction tine the
solvents were renoved at high vacuum and the residue was dissolved in 10%
met hanol in chloroformand filtered through a small. silica gel colum. The
concentrated product fractions were purified on a silica gel colum to give
0.6g (30% of the title conpound as a whtte

For local administration, the compounds can be formulated as
known in the art for administration to the skin or mucosa in any
suitable form.

When administered. topically the compounds of formula I may-be
formulated as.an ointment, cream, gel, tincture, spray, lotion
or the like containing the compounds of formula I in admixture
with inert, solid or liquid carriers which are usual in topical
preparations. It is especially suitable to use a formulation
which protects the active ingredient against oxidation or
degradation.

The pharmaceutical preparations comprising the compounds of
formula I may also be administijered systemically, either
enterally or parenterally.

When admlnlstered enterally, the compounds of formula I may be
formulated e.g. as soft or hard gelatine capsules, tablets,
granules, grains or powders, dragees, syrups, suspensions or
solutions. . '

When administered. parenterally, preparations of the compounds
of formula I as injection or infusion solutions, suspensions or
emulsions are suitable.

The preparations can contain inert or pharmacodynamically active
additives. Tablets or granulates e.g. can contain a series of
binding agents, filler materials, carrier substances or
diluents. Liquid preparations may be present, for. example, in
the form of a sterile solution. Capsules can contain a filler
material or thickening agent in addition to the active
ingredient: Furthermore, flavour-improving additives as well as
the substances usually used as preserving, stabilizing,
moisture~-retaining and emulsifying agents, salts for varying the
osmotic pressure, buffers and other additives may also be

present.
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solid. [err] NWR (DVBO-[err], 300 MHz) [err]: 8.18(1H s, ArH),

8 12(1H s, AAH), [err] 6.30(1HdH1'), 5.78(1Hd, OH+2'), 5.68(1H,d, O+ 3'),
5.2-5.4(2H, m CH=CH), [err] [err] 4.15(2H mH2' ,H3"), 3.95(1H mH4"),
[err] [err] [err] [err] [err] [err] NVR (DVBO-[err], 75 MHz) [err]:
172.73(CO0), 155.43(C-6), 151.85(C2), 149438(C4), 140.60(C8), 129.66 and
129. 54(CH=CH), 118.22(C-5), 83.82(C1'), 81.23(C-4"), 75.88(C2"),
75.11(C-3'), 63.88(C 5') The3derages2en29hdghy ¢ hes moepEragigns 28ce9rddngs,

to this invention are administered will vary according to
the mode of use and the route of use, as well as to the
requirements of the patient. In general a daily dosage
5 for a systemic therapy for an adult average patient will
be about 0.1-100 mg/kg body weight/day, preferably
1-20 mg/kg/day. For topical administration, a suitable
ointment can contain from 0.1-10% by weight of the
pharmaceutical formulation, especially 0.5-5% by weight.

10 If desired the pharmaceutical compositions of
the invention can contain an antioxidant, e.g.
tocopherol, N-methyl-tocopheramine, butylated hydroxy-
anisole, ascorbic acid or butylated hydroxytoluene.

The invention further relates to the use of a
15 compound of fermula I as defined above for the
preparation of a pharmaceutical composition for the
treatment of a viral infection.

Further, the invention also contemplates a
pharmaceutical composition which comprises a combination

20 of a compound of formula I and an interferon.

The invention is illustrated by the biological
experiments and preparative Examples which follow. |
Reference will be made to the accompanying drawings, in
which: | -

25 Figure la shows the inhibitory effect of fatty
acid esters of ACV; compounds according to the present
invention are compared with a prior art compound (ACV
linolenate, see EP-A-393920) and a C22 monounsaturated

(w-9) ester, (ACV erucate);
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28.42,26.56,24.41,22.08([err]), [err] EXAWPLE 11 5 -O-(trans-91 .

-Cct adecenoyl ) - | - [ err].- D- Arabi nof ur anosyl - (N- 6- net hyl ) - Adeni ne. To.a

sol ution of 9-[err]-D-arabi nofuranosyl - N-6- net hyl - adeni ne (1.Qg, 3.55x103
mol) in 10 m anhydrous pyridine and 15 ml N, N-di net hyl f or mam de were added
2 mM of a stock solution of trans-9-octadecenoyl chloride (2.0g, 6.64x103
nmol) in 6 m dichloromethane, and the reaction m xture was stirred under
nitrogen at roomtenperature. The remaining stock solution was added in 2
m portions at approx. 8 hours intervals. After a total of 60 hours
reaction time the solvents were renpved at 14

Figure 1lb shows a comparison of two of the
compounds according to this invention with the mother
nucleoside at two different concentrations;

Figure 2 shows the inhibitory effect achieved
S with Ara T esters; a compound according to the present

invention is compared with a prior art saturated Ara T
ester (Ara T palmitate, see EP-A-56265);
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hi gh vacuum and the residue was dissolved in 5% nmethanol in chloroform and
repeatedly chr omat ographed on a columm of silica gel to yield 0.7g (36% of
the title conpound as a white solid. 27 [err] NVR (DMSO-[err], 300 MHz)
[err] 8.25(1H,s,ArH), 8.10(1H s, ArH), 7As/5(1H sNH), 6.29(1H df-1"),
5.78(1H,d,O+2', 5 70(1H,d, OH 3’ ) 5. 25-5. 35(2H, m CH=CH),
the mother nuc1e051de and a monounsaturated Cll Ara T ester (Ara

T undecenate);

Figure 3 shows a comparison of the rate of survival in young
mice infected with HSV 2 after administration of ACV and Acv
elaidate ; .and

Figure 4 shows the fﬁll_strﬁcture of the most preferred
compounds according to this invention.

Biological Effects

A.In vitro experiments

The plague method: Tissue culture of virus.

A virus preparation of HSV 2 (3rd passage of a clinical isolate)
is diluted to 3 103 pfu/wéll, and thereafter inocculated on
cells and incubated for 1 hour in a tissue culture of vero
cells. At that time the virus is incorporated into the cells.

These cells are then cultivated for 24 hours with an anti-viral
agent. Thereafter they are placed under freezing conditions,
which lead to the disruption of the cells and free virus appears.
under thé"'silbs'eq{lent melting process. Dilutions of either 1/100 or 1/10000
are prepared and added to fresh tissue cultures. Incubation.' for
1 hour leads to incorporation of virus into'the. cells.
Carboxymethylcellulose (CMC) is added in order to prohibit the
migration of virus between the cells through the medium. Spread
of virus by cell contact is still effective causing the
formation of plaques. '

One plague will represént one infectious virus. Thus the
counting of plaques gives a precise quantitation of the number
of infectious viruses present.

1.1 Acyclovir esters
Different antiviral agents according to this invention and the
prior art as disclosed in EP A393920, and - also a comparable

longer chain monounsaturated fatty acid ester were added to the
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[err], [err] [err] [err] NM (DVBO-[err], 75 M) [err]: 172.75(CII»,
154. 89(G-6), 152A3(C-2), 149.33(C-4), '140.02(G 8), 129. 99( CH=CH),
118.20(C-5). 83.61(C-1'), 81.06(C-4'), 75 77(C-2'), 75.06(C 3'),

63. 76(-5'),

33. 36, 31. 90, 31. 25, 28. 97, 28. 90, 28. 81, 28. 68, 28. 47, 28 36, [err]

EXANPLE 12 9-(4'-(trans- [err] - Cct adeceno l-oxy) -3
16

- hyar oxyrgt byl Ut YL G130

1ssolved in dlmethylsulphoxxde (DMSO) in a
concentration of 0.94 pmol/l. This concentration is below the
effective incubatory concentration of acyclovir in the Herpes
Simplex 2 strain used. The results are shown in Figure 1la.

As will appear from Figure la, the nucleoside fatty acid esters:
according to this invention have even at this concentration an
inhibitory effect on virus by magnitudes better than the mother
compound acyclovir. Further, Figqure la shows the enhanced
inhibitory effect, when compared to compounds according to the
prior art represented by ACV y-linolenate (C18:3 v-3) and also
when compared to a longer chain monounsaturated fatty acid
nucleoside ester, ACV erucate (C22:1 u-9),Ihaving the
unsaturation at the same position of the chain. The inhibitory
effect achieved with the three representatives of the present
compounds are close to 100%.

The effect of increasing concentrations is shown in Figure 1b.
In a test done with a HSV 2 strain relatively.resistent to Acv,
the test compounds, ACV, ACV-oleate and.ACV-elaidate, were added
at 0.9 pgmol/l or 2.2 pmol/l. As will appear, the inhibitory
effect of the compounds according to this invention is strongly
enhanced at the higher concentration, whereas the effect of the
mother nucleoside, ACV, remains at the same level.

1.2. Ara T esters

Corresponding experiments were conducted with Ara T, Ara T-
oleate, one saturated fatty acid ester representing prior art,
Ara T-palmitate (C16:0) and Ara T-undecenate (Cl1:1, ©-1),
representing a shorter length, monounsaturated fatty acid ester.
The anti-viral agents were added at a concentration of

3.9 pmol/l. The results are shown :'Ln-FiQUIe_z-

As previously noted for the ACV esters, the Ara T ester
according to this invention, Ara T oleate has an strikingly
improved inhibitory activity. The inhibition achieved in this
test is 100%.
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To a solution of 9-(4-hydroxy-3-hydroxynethyl -butyl)guani ne (Penciclovir)
(1.0g, '3.98x103 mol) in 10 m anhydrous pyridine and 40 ni

N, N- di et hyl f ormam de were added 2 ml of a stock sol ution of

trans-9-oct adecenoyl chloride (2.1g, [errfaznol) in 6 m dichl oroi net hane,
and- t he reactlon mxture was stirred under nitrogen at room tenperature.
The renui 1 : s @ehievieted in 2 m portions at approx. 8 hours
intervals. #&@éea ﬁe&%bn&ﬁ%&gﬂw éﬁ@ﬁféxoﬁhfrhgezt he sol vents vvere
renmoved at vacuum an € resi due was ssol ye éS%

chl or of or rﬁ%oﬂ%l\ﬁ%’éﬂ erPSxdments; Yexre, dpne B&Ilﬂﬁn3“ﬁoh‘5§ ﬁoﬁ eons

were recryaiwl lhzed. f rafseEtzadh 60 wioe 6s45encdrUveoteot hnetmmham Grempegnd
as a while

v1rus up to an age of about 6 weeks, whereafter i-hemlce becane
relatlvely resistant. Mice below this critical age were used,
having a weight of 13-17 grams.

Herpes virus 2 which were third passage isolates were.
jnocculated on the left ear lobe by a standarized procedure.
After 3 days a local infection was established. Under these
conditions, the HSV 2 was highly neurotropic and 95% of the
animals developed fatal encephalitis, usually after 7-9 days.
Thus HSV 2 is especially suitable as a system for

evaluation of the therapeutic efficiency by counting the number
of cases of encephalitis.

The administration of the test compounds were done at a very low
concentration in order better to observe differences in effect.
The animals received approximately 12mg/kg body weight/day ‘of test compound

through the drinking water. The compounds were added to the
drinking water formulated as micelles with deoxycholate. The
final concentration was 0.22mmol/l. |

Both the control group and the groups receiving the test
compounds-<included 10 animals in each group. The test compounds
were ACV—-elaidate and ACV in comparison with the control.
Treatment was started on day 3 from inocculation. At fhat time
the infection is well established in the. central nerve systen.
The mortality of the animals was plotted and the results are
shown in F}gure 3.

This test system represents extremely severe conditions. As
appears from Figure 3, all the animals in the control group died
from the infection. The mother nucleoside acyclovir has no
therapeutic effect at this concentration when treatment is
started after the infection is well established, on day 3 after
infection.
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solid. [err] NVR (DMSO-[err], 300 MHz) [err]: 10.50(1H, s, NH)
7.65(1H,s,CH8), [err] 5. 33(2H,n1CH:CH), 4.62(IH t,OH), [err] and [err]
[err] 2. 25(2Ht CH2- COO), 1.90(4Hm CH2-C=), 1.60-1.80(CH and [err].[err]
-C-C0O), [err] [err] [err] NVR (DVMSO-[err], 75 MHz) [err]: 172.90(C0O0),
156. 75( C 153. 40(C— 2), 151.07(C-4), 1371.822(C- 8), 130.02(CH=CH),
116.57(C-5 ;’* eerafqpeﬂramf( urwvsh(me I3 ipproyedgfron10 Axn 4oy
28. 95, 28. 9@028tﬁé adti k) & Grea AN 7 A¢-88aid8Eé] After 21 days the

animals in this group looked ruffled, but showed no signs of
encephalltls.

Preparation
The compounds of formula I may generally be prepared according
to the following reaction equation:

Nu~-OH + FaX «=-==—=—w=- => Nu-O0-Fa

wherein Nu, O and Fa are as defined above, and X may be Cl, Br,
0-CO-R', wherin R' is Fa, CH,, CH2CH3' or CF3

Thus the reaction proceeds by acylation of the nucleoside or
nucleoside analogue. This is accomplished by the use of suitable
reactive derivatives of the fatty acids, especially acid halides
or acid anhydrides. When an acid halide such as an acid chloride
is used, a tertiary amine catalyst, such as triethylamine, N,N-
dimethylaniline, pyridine or N,N~-dimethylaminopyridine is added
to the reaction mixture to bind the liberated hydrohalic acid.
The reactions are preferably carried out in an unreactive
solvent such as N,N-dimethylformamide or a halogenated
hydrocarbon, such as dichloromethane. If desired any of the
above mentioned tertiary amine catalysts may be used as solvent,
taking care that a suitable excess is present. The reaction
temperature can be varied between 0°C and 40°C, but will
preferably be kept between 5°C and 25°C. After a period of 24 to
60 hours, the reaction will be essentially completed. The
progress of the reaction can be followed using thin layer
chromatography (TLC) and appropriate solvent systems. When the
reaction is completed as determined by TLC, the product is
extracted with an organic solvent and purified by chromatography
and/or recrystallisation from an appropriate solvent systen.

If more than one hydroxyl group or also amino groups are'present

in the nucleoside or nucleoside analogue, a mixture of acylated
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Thi's |s the repl acenent sheet Date: 0 4 MAY 1998 28 EXAMPLE 13
9-(21- (t rans- [err] ‘Oct'adecenoyl oxy) - | - hydr oxynet hyl - et hoxynet hyl ) - Guani ne.
To a sol ution of 9-{[2-hydroxy-1- (hydroxymat hyl-yét hoxy] met hyl } guani ne

19
compounds may be produced. The individual mono- or polyacylated
compounds may be separated by, for instani:eA chromatography.

This will further be examplified by the following working
examples:

EXAMPLE 1
5'-0-Hexadecanoyl-1--D-Arabinofuranosyl- Thymine

To a solution of l-B-D- arabmofuranosyl-thymme (ARA-T) (0. 5g, 1 94x10° mol) in 20 ml
anhydrous pyridine were added 3ml of a stock solution of palmltoyl chlonde (0. 58g, 2. 13x10?
mol) i m 5.5 ml dichloromethane. The reaction mixture was stirred under mtrogen at room
tcmpcraturc for 12 hours when thin layer chromatography showed partial conversion. The
remaining palmitoyl chloride solution was added and the resulting mixture was stirred for 24
hours. The reaction mixture was evaporated to dryness and the residue was partititioned between
50 ml chloroform and 50 ml water. Sentrifugation of the resulting emulsion afforded a semisolid
that was recrystallized from ethanol/ heptane 1:1 to give 0.7g (72%) of the title compound as a
white solid. .

TH NMR (DMSO-d, 300 MHz) &: 11.25(1H,s,N-H), 7.32(1H,s,H-6), 6.05(1H.d,H-1"),
5.65(1H,d,0H-2"), 5.58(1H,d,0H-3"), 4.50(1H,mH-5";), 4.15(1Hm,H-5"5), 4.02(1H,mH-2"),
3.92(1H,m,H-3"), 3.88(1H,mH-4’), 2.31(2Ht,CH,-CO0), 1.75(3H s5,CH}-5),
1.55(2H,m,CH,-C-CO0), 1.20(24H,m,CH,), 0.85(3H,t,CH;-CH,)

13C NMR (DMSO-dg, 75 MHz) 5: 172.81(CO0), 163.78(C0-4), 150.37(CO-2), 137.88(C-6),
107.21(C-5), 85.29(C-1"), 81.74(C4’), 76.06(C-3"), 74.65(C-2"), 63.23(C-5"), 33.41, 31.26,
28.97,28.82, 28.66, 28.33, 24.44, 22.05(CH,), 13.83%CH;-CHy), 12.15(CH;-5)

EXAMPLE 2
5'-0-(cis-9"-Hexadecenoyl)-1-B-D-Arabinofuranosyl-Thymine;

To a solution of cis-9-hexadecenoic acid (4.0g, 15.72x10° mol) in 40 ml anhydrous benzene was
added oxalylchloride (1.5 ml, 17.72x10°3 mol) and the mixture was stirred under nitrogen at 35°C
for 3 hours. The solvent and exess rca-gcnt was removed at high vacuum, and the residue was
dilluted with 10 ml dichloromethane to prepare a stock solution of cis~9—h-exadecenoyl' chloride.

To a solution of :Arat-T (1.0g, 3.87x10% mol) in 20 ml anhydrous pyridine and 10 m!
N,N-dimethylformamide were added 2 ml of the stock solution and the reaction mixture was

stirred under nitrogen at room temperature. A further volume of 4 ml stock solution was added in
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(Ganciclovir) (0.655g, 2.56x10-3 nmol) in 10 m anhydrous pyridine and 40 m"
N, N- di net hyl acet ani de were added 2 m of a stock sol ution of

trans- 9-oct adecenoyl chloride (1.3g, 4.32x103 nol) in 6 nml dichl oronet hane,
and the reaction mxture was stirred under nitrogen at [err]. The renaining
stock solution was added in 2 ni portiord at approx. 10 hours intervals.
After a total of 60 hours reaction tinme the solvents were renoved at high

vacuum Thel migiodtiensvetapprox Slieds inerkfle. M fioval otal dfG0Ardteaction time,
di chl oronet hane, and centrifugati on of the enul sion gave a sem solid nass

that was r B gelvantsiwers remenedetkigh vaeuumypndthe. resjdue Bay diuted tveith 5@ mé

conpound asy, g 805 é:lﬂmoform. Centrifugation of the resulting emulsion afforded a
semisolid mass that was recrystallized from ethanol/heptane 1:1 to give 1.15g (60%)
of the title compound as a white solid.
1H NMR (DMSO-dg, 300 MHz) 8: 11.25(1H,s,N-H), 7.32(1H,s,H-6), 6.05(1H.:d.l~l-1').
5.65(1H,4,0/4-2"), 5.55(1H,d,04-3"), 5.3(2H m,-CH=CH-), 4.45(1H,mH-5"}),
4.15(1H,mH-5"5), 3.98(1HmH-2"), 3.95(1HmH-3"), 3.90(1H,mH-4"), 2.35(2H1,CH,-COQ),
1.98(4H,m=CH-CH,-), 1.75(3H,CH;-5), 1.52(2H,m,CH,-C-CO0), 1.20(16Hm,CH,),
0.85(3H,t,CH;-CH,).
13C NMR (DMSO-d,, 75 MHz) &: 172.31(C00), 163.31(C0O-4), 149.90(CO-2), 137.8%(C-6),
129.13 and 129.03(-CH=CH-), 106.74(C-5), 84.83(C-1"), 81.26(C-4"), 75.59(C-3"),
74.16(C-2"), 62.76(C-5"), 32.98,30.62, 28.57, 28.50, 28.02, 27.91, 27.84, 21.76, 26.07, 26.03,
23.95, 21.56(CH,), 13.39(CH;-CH,-), 11.68(CH;-5).

EXAMPLE 3
5'-0-(cis-9"-Octadecenoyl)-1-B-d-Arabinofuranosyl-Thymine

To a solution of Ara-T (1.0g, 3.87x10" mol) in 20 ml anhydrous pyridine and 10 ml
N,N-dimethylformamide were added 2 ml of a stock solution of cis-9-octadecenoyl
chloride (2.1g, 6.98x10" mol) _in 6 ml dichloromethane, and the reaction mixture
was stirred under nitrogen at room temperature. The rei_naining stock solution was
added in 2 ml portions at approx. 12 hour intervals. After a total of 60 hours
reaction time, the solvents were evaporated at high vacuum and the residue was
diluted with 65 ml chloroform and 65 ml water. The resulting emulsion was
centrifugated and the organic phase was treated with brine, concentrated and the

residue was recrystallized to give 1.2g (60%) of the title compound as a white solid.
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[err NMR (DVMSO-[err], 300 MHz) [err]: 10.60(IH s, NH), 7.81(1H,s,CH8), [err]
[‘érr] 5. 35(2H, mCH:CH) 4.85(1H,t,OH), 4.08(1H, M 3.90(1H mM and [err] and
CH O, [err] [err] [err] [err] [err] NVR (DVMBO-[err]75 MHz) [err]:
172.64(C0O0), 156.85(C-6), 153.84(C2), 151.34(C4),.
137.62(C-8),130.02(CH-CH), 116.48(C5), 76.88(CHO0), [err] 60.39(CH20H).
33.19, 31. 97, 31. 29, 29. 02, 28. 85, 28. 72, 28. 53, 28. 41, 27. 07, 27 02,24.32, [err]
This is the repl acenent sheet 21

IH NMR (DMSO-dg, 300 MHz) & 11.28(1H,s,N-H), 7.35(1Hs,H-6), 6.05(1H,d H-1"),
5.65(1H,3,0H-2"), 5.55(1H,d,0H-3'), 5.28(2H,m,CH=CH), 445(1HmH-5"),
4.15(1H,mH-5"), 3.98(1H;m H-2"), 3.95(1HmH-3"), 3.90(1H,mH-4"), 2.35(2H,CH,-COO),
1.97(4H,m,CH,-CH=), 1.75(3H,5.CHy-5), 1.52(2H,m,CH,-C-CO0), 1.25(20H,m,CHy),
0.85(3H,t,CH;-CH,)

13C NMR (DMSO-dg, 75 MHz) §: 172.75(CO0), 163.80(C0O-4), 150.39(CO-2), 137.88(C-6),
129.58 and 129.49(CH=CH), 107.21(C-5), 8536(C-1"), 81.7%(C-4"), 76.11(C-3"), 74.67(C-2"),
63.26(C-5"), 33.42,31.27, 2508, 20.02, 28.84, 28.68, 28.55, 28.43, 28.37, 26.54, 24.44,
22.07(CH,), 13.86(CH;-CH,), 12.15(CH;-5)

EXAMPLE 4

5‘-0-(trans-9"-Octadecenoyl)-l-B-D-Arabinofuranosyl—Thymine

To a solution of Ara-T (1.0g 3.87x10% mol) in 20 ml anhydrous pyridine and 10 ml
N,N-dimethylfonnémide were added 2 ml of a stock solution of trans-9-octadecenoyl
chloride (2.1g, 6.98x10? mol) in 6 ml dichloromethane, and the reaction mixture |
was stirred under nitrogen at room temperature. The remaining stock solution was
~ added in 2 ml portioris at approx. 12 hour intervals. After a total of 60 hours
reaction time the solvents were evaporated at high vacuum and the residue was
diluted with 65 ml chloroform and 65 ml water. The usual work up and
recrystallization gave 1.30g (65%) of the title compound as a white solid.

*H NMR (DMSO-dg, 300 MHz) &: 11.25(1H,s,N-H), 7.35(1H,5,H-6), 6.05(1H.d H-1"),
5.65(1H,d,0H-2"), 5.55(1H,d,0H-3'), 5.35(2H,m,CH=CH), 445(11,mH-5",), 4.15(1Hm H-5"),
4.0(1H,mH-2"), 3.95(1H,m,H-3"), 3.90(1Hm H-4"), 2.35(2H,1,CH,-C00),
1.93(4H,m,CH,-CH=), 1.75(3H,5,CH;-5), 1.51(2H,m,CH,-C-C00), 1 25(20H,m,CH,),
0.85(3H,t,CH;-CH,).

HC NMR (DMSO-dg, 75 MHz) 8: 172.77(C00), 163.88(C0O-4), 150.45(C0-2), 137.98(C-6),
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Dat e 4 MAY 1998 1. A nmonoester conmpound of formula I: Nu-O Fa
wherein 0 is an oxygen, Nu is a nucl eoside or nucl eosi de anal ogue and Fa is
an acyl group of a nono-unsaturated C18 or 20 [err] 9 fatty acid, which
-fatty acid is esterified 2

130.03, and 129.97(CH=CH), 107.24(C-5), 85.44(C-1"), 81.8%C-4"), 76.17(C-3"), 74.69(C-2"),
63.34(C-5"), 33.48, 31.99, 31.35, 29.06, 29.00, 28.91, 28.78, 28.61, 28.56, 28.44, 28.40, 24.50 and
22.15(CH,), 13.90(CH;-CH,), 12.20(CH;-5).

EXAMPLES -
5%0(cis-11"'-eicosenoyl)-1-B-d-Arabinofuranosyl-Thymine

To a solution of ARA-T (1.0g, 3.87x10? mol) in 20 ml anhydrous pyridine and 10
ml N,N-dimethylfonnainide were added 2 ml of a stock solution of cis-11 eicosenoyl
chloride (2.1g, 6.38x10 mol) in 6 ml dichloromethane, and the reaction mixture
was stirred under nitrogen at room temperature. The reaction was completed in the
usual manner, and the crude product was purified on a column of silica gel with
10% methanol in chloroform as the eluent system. Homogenous fractions were

evaporated to gwe 1 25g (58%) of the title compond as a white solid.

IH NMR (DMSO-d6 300 MHz) 5: 11 25(1H,s N-H), 7.35(1H,s,H-6), 6.05(1H,d,H-1"),
5.65(1H,d,0H-2"), 5.55(1H,d,0H-3"), 532(2Hm,CH=CH), 4.45(1Hm.H-5"}),
4.15(1H,mH-5",), 3.98(1H,m,H-2"), 3.90(1Hm,H-3"), 3.88(1H.m,H-4"), 2.33(2H1,CH,-COQ),
1.95(4H ,m,CH,-CH=), 1 75(3H,s,CH3-5), 1. 52(2H,m,CH2-C-COO) 1.25(24H,m,CH,),
0.95(3H,t,CH;-CH,).

BCNMR (DMSO0-dq, 75 MHz) 8: 172.25(C00), 163.30(C0O-4), 149.8%C0O-2), 137.38(C-6),
129.05(CH=CH), 106.71(C-5), 84.85(C-1"),81.28(C-4"), 75.60(C-3’), 74.16(C-2"),
62.76(C-5), 32.92,30.78, 28.58, 28.34, 28.19, 28.08, 27. 88 26.04, 23.95, 21.58(CH,),
13.36(CH;-CH,), 11.65(CH,-5).
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with a hydroxyl group in the 5 -position of the sugar noiety of the

nucl edsi de or nucl eosi de anal ogue or with a hydroxyl group on the
non-cyclic chain of the nucl eosi de anal ogue; with the first proviso that
5 -0Ooleyl-ara- cytidine is excluded; and with the second proviso that
2,2' -anhydro-5'-0-ol eyl -ara-cytidine is ex@Buded. 2. A conpound
according to Caiml, wherein Nu may bwted by formula Il S-B

9-(2'-(cis-9"'-Octadecenoyloxy)ethoxymethyl)-Guanine.

To a solution of ACV (2.0g, 8.89x10? mol) in 40 ml anhydrous pyridine and 20 ml
N,N-Dimethylformamide were added 4 ml of a stock solution of cis-9-octadecenoyl
chloride (4.25g, 14.12x10-* mol) in 8 m! dichloromethane and the reaction mixture
was stirred under nitrogen at room temperature. The remaining acid chloride
solution was added in 4 ml portions each 8 hours. After a total of 40 hours reaction
time the solvents were femoved at high vacuum. The residue was suspended in 50
ml water and 100 ml chloroform. Centrifugation of the emulsion gave a semisolid
mass that was recrystallized from ethanol to give 3.7g (85%) of the title compound

as a white solid. :

'H NMR (DMSO-dg, 300 MHz) 5: 10.65(1H,s,NH), 7.82(1H,5,CH-8), 6.52(2H,sNH,),
5.25-5.4(4H,m,CH,-1" and CH=CH), 4.07(2H,CH,-4’), 3.65(2H1,CH,-3’),
2.25(2H,t,CH,-CO0), 1.95(4H,m,CH,-CH=), 1.48(2H,m,CH,-C-CO0), 1.20(20H,m,CH,),
0.85(3H,t,CH;-CH,).

13C NMR (DMSO-dg, 75 MHz) 8: 172.72(C00), 156.70(CO-6), 153.85(C-2), 151.37(C-4),
137.58(CH-8), 129.58(CH=CH), 11646(C-5), 71.76(CH,-1"), 66.51(CH,-3"), 62.50(CH,-4"),
33.25, 31.23, 29.03, 28.78, 28.63, 28.54, 28.48, 28.42, 28.35, 26.54, 24.32, 22.03(CH,),
13.87(CH;-CH,).

: | .

9-(2'-(trans-9'!-Octadecenoyloxy)ethoxymethyl)-Guanine.

To a solution of ACV (2.0g, 8.89x10° mol) in 40 ml‘anhydrous pyridine and 20 ml
N,N-dimethylformamide were added 4 ml of a stock solution of trans-9-octadecenoyl
chloride (4.25g, 14.12x10°mol) in 8 ml dichloromethane and the reaction mixture
was stirred under nitrogen at room temperature. The remaining acid chloride
solution was added in 4 ml portions each 8 hours. After a total of 50 hours reaction
time the solvents were removed at high vacuum. The residue was suspended in 50
ml water and 100 m! chloroform and bentrifugation of the emulsion gave a semisolid
mass that was recrystallized from ethanol to give 3.75g (86 %) of the title compound

as a white solid. _
'H NMR (DMSO-d;. 300 MHz) 6: 10.65(1H,s.NH). 7.82(1H,s,CH-8), 6.75(2H.s,NH2)_
5.25-5.4(4H,m,CH,-1" and CH=CH). 4.07(ZHL.CH,-4"), 3.65(2H,1,CH,-3°),
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wherein.S is either a nmono-sacchari de-derivative selected from

1-[err]-

D- ar abi nof uranose or 2, 3-di - deoxy- 3-azi do-1-p- D-ri bofuranose, o

selected fromthe group of 2-hydroxy- ethoxy-nethyl,

4- hydr oxy- 3- (hydr oxynet hyl ) - but yl , _ o

2- hydr oxy-1 - (hydroxy- net hyl ) - et hoxy-nmet h4, or 2, 3-di- hydroxy- propoxy;
B is a nitrogen base sel ected fraom adeni ne, guani ne, cytosine, uracil,
thym ne or a thym ne derivative of the f.ollowing fornmula: 0O

2.21(2H.1,CH,-COO), 1.98(4H,m,CH,-C=); l'.45(iH,n;CH2-C-COO), 1.25(20H.10,045),
0.85(3H,t,CH;-CH,). .
13C NMR (DMSO-dg, 75 MHz) & 172.77(C00), 156.72(CO-6), 154.17(C-2), 151.36(C-4),

r

and

137.52(CH-8), 130.03(CH=CH), 116.44(C-5), 71.77(CH,-1"), 66.54(CH;-3"), 62.55(CH,4"),

33.28,31.93, 31.26, 28.98, 28.95, 28.82, 28.69, 28.49, 28.38, 28.33, 24.35 and 22.08(H,),
13.91(CH;-CH,).

EXAMPLE 8
9-(2'-(cis-11"-Eicosenoyloxy)ethoxymethyl)-Guanine.

To a solution of ACV (1.0g, 4.43x10° mol) in 20 ml anhydrous pyridine and 10 ml
N,N-dimethylformamide were added 2 ml of a stock soiutipn of cis-ll-eicosez_:oyl |
chloride (1.59g, 4.83x10° mol) in 4 ml dichloromethane, and the reaction mixture
was stirred under nitrogen at room temperature. The remaining acid chloride
solution was added in 1 ml portions each 8 hours. After a total of 60 hours reaction
time the solvents were removed at high vacuum. The residue was treated with
chloroform and water and finally purified on a column of silica gel (10%

MeOH/CHCIl,) to give 0.92g (40%) of the title compound as a white solid.

1H NMR (DMSO-dg, 300 MHz) 6: 10.65(1H,s NH), 7.81(1H,s,CH-8), 6.50(2H,s NH,),
5.25-5.4(4H,m,CH,-1' and CH=CH), 4.08(2Ht,CH 2?4'). 3.65(2Ht,CH,-3"),
2.21(2H,,CH,-CO0), 2.0(4H,m,CH,-C=), 1.45(2H,m,CH,-C-COO0), 1.25(24H,m,CH}),
0.85(3H,1,CH;-CH,).

13C NMF: (DMSO0-dg, 75 MHz) §: 172.73(C00), 156.70(CO-6), 153.90(C-2), 151.37(C-4),
137.59(CH-8), 129.58(CH=H), 11635(C-5), 71.81(CH,-1"), 66.54(CH,-3"), 62.52(CH,4"),
33.28, 31.26, 29.09, 28.82, 28.67, 28.58, 28.40, 26.56, 24.35 and 22.07(CH,), 13.88(CH,-CH,).

rhis is the replacement sheet

Ddte: 04 MA\‘ m |



HN [ef__r] wherein X is deuteriumor fluorine. This is the replacenent sheet
Date: ' 04 MAY 30

25
EXAMPLE 9

51-0-(cis-9''-Octadecenoyl)-3' -deoxy-3" -azido-Thymidine.

To a solution of 3" -deoxy-3" -azido-thymidine (AZT) (1.0g, 3.75x10‘3-mol) in 20 ml
anhydrous pyridine were added 2 ml of a stock solution of cis-9-octadecenoyl
chloride (70%, 1.7g, 3.9x10° mol) in 6 ml diéhloromethane, and the reaction
mixture was stirred under nitrogen at room temperature. The remaining stock
solution was added in 2 ml portions at approx. 8 hours intervals. After a total of 60
hours reaction time, the solvents were evaporated at high vacuum and the residue
diluted with chloroform 100 ml and water 50 ml. The organic phase was treated
with brine, dried (MgSO,) and concentrated to give a viscous oil. The product was
purified on a column of silica gel with 3% mei:hanol in chloroform as eluent system.
Homogenous fractions were evaporated to give 1.65g (82%) of the title compound as

a colourless viscous oil.

IH NMR (DMSO-d,, 300 MHz) 8: 11.25(1H;s.NH), 745(1H;s,H-6), 612(IHH-1"),
5.25-5.4(2H,m,CH=CH), 445(1H;m H-3"), 425(2H,mH-5"), 3.95(1H,m H-4"),
2.25-2.45(2H,m,CH,-2"), 2.35(2Ht,CH,-CO0); 1.97(4H,m,CH,-CH=), 1.77(3H,5,CH;-5),
1.53(2H,m,CH,-C-C0O0), 1.25(20H,m,CH,), 0.85(3H,t,CH;-CH,).

13C NMR (DMSO-dg, 75 MHz) &: 172.51{(CO0), 163.58(C0O-4), 150.32(C0O-2), 135.91(CH-6),
129.55 and 129.49(CH=CH), 109.81(C-5), 83.61(CH-1"), 80.61(CH-3’), 63.11(CH,-5'),
60.17(CH-4"), 35.67(CH,-2"), 33.30,31.29, 29.10, 29.06, 28.85, 28.70, 28.61, 28.54, 28.43,
26.56, 24.30, 22.09(CH,), 13.85(CH;-CH,), 12.04(CH;-5). '

EXAMPLE 10
5'-0-(cis-9''-Octadecenoyl)-9-3-D-Arabinofuranosyl-Adenine

To a solution of 9-[3-D;arabinofuranosyl-adenine (Ara-A) (1.0g, 3.74x10° mol) in 10
ml anhydrous pyridine and 20 ml N,N-dimethylformamide were added 2 ml of a
stock solution of cis-9-octadecenoyl chloride (2.1g, 6.98x10° mol) in 6 ml

dichloromethane, and the reaction mixture was stirred under nitrogen at room

“his is the replacement sheet
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3. A conpound according to Caim2, wherein Nu is arabi no-furanosyl
tthymi ne (Ara T), arabino-furanosyl adenine (Ara A), acyclovir (ACQV),

azidot hym di ne (AZT), a purine arabinoside of the general fornula: [err]
wherein Ris [err], [err], [werr] or [err] or a nugleoside anal ogue of the
general formula: 0 2N N N 26 '

temperature. The remaining stock solution was added in 2 ml portions at approx. 8
hours intervals. After a total of 50 hours reaction time the solvents were removed at
high vacuum and the residue was dissolved in 10% methanol in chloroform and
filtered through a small silica gel column. The concentrated product fractions were
purified on a silica gel column to give 0.6g (30%) of the title compound as a white

solid.

'H NMR (DMSO-dg, 300 MHz) &: 8.18(1H,5,AcH), 8.12(1H,s,AtH), 7.25(2H.sNK,).
6.30(1H.A.H-1"), 5.78(1H,d,0H-2"), 5.68(1H,d,0H-3"), 5.2-5.4(2H,m,CH=CH),
438(1HmH-5")), 425(1HmH-5"), 4.152HmH-2', H-3"), 3.95(1H.mH-4"),
2.30(2H,t,CH,-CO0), 1.95(4H,m.CH,-C=), 1.50(2Hm,CH,-C-COO), 1.25(20Hm.CH,),
0.85(3H.1,CH ,-CH,).

3C NMR (DMSO-dg, 75 MHz) &: 172.73(C00), 155.43(C-6), 151.85(C-2), 149.28(C-4),
140.60(C-8), 129.66 and 129.54(CH=CH), 118.22(C-5), 83.82(C-1"), 81.23(C-4"),
75.88(C-2"), 75.11(C-3"), 63.88(C-5"), 33.37,31.29, 29.09, 29.05, 28.85, 28.70, 28.59, 28.48,
28.42,26.56, 24.41, 22.08(CH,), 13.87(CH;-CH,).

EXAMPLE 11
5'-O-(trans-9'-Octadecenoyl)-1-B-D-Arabinofuranosyl-(N-6-methyl)-Adenine.

To a solution of 9-B-D-arabinofuranosyl-N-6-methyl-adenine (1.0g, 3.55x10° mol)
in 10 ml anhydrous pyridine and 15 ml N,N-dimethylformamide were added 2 ml of
a stock solution of trans-9-octadecenoyl chloride (2.0g, 6.64x10° mol) in 6 ml
dichloromethane, and the reaction mixture was stirred under nitrogen at room
temperature. The remaining'stock solution was added in 2 ml portions at approx. 8
hours intervals. After a total of 60 hours reaction time the solvents were removed at
high vacuum and the residue was dissolved in 5% methanol in chloroform and
repeatedly chromatographed on a column of silica gel to yield 0.7g (36 %) of the title

compound as a white solid.
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R. V\,herel n Ris a non-cyclic group. 4. A corrpound according to Caim
2 whérein Ris [ 2- hydroxy-1 - (hydroxymet hyl) et hoxyl net hyl. 5. A
conpound according to any preceding claim wherein Fa is oleic acid,
elaidic acid or cis- or trans-eicosenic acid. 6. - A conpound
according to Caim1, wherein Nu is acyclpovir and Fa is ol eic acid.

H NMR (DMSO-ds, 300 MHz) 5: 8.25(1H,s,AzH), 8.10(1H,s,AH), 7.75(1H,s,NH),
6.29(1H,d,H-1°), 5.78(1H,d.0H-2'}, 5.70(1H,d,0H-3"), 5.25-5.35(2H,mCH=CH),
4.40(1H,m H-5",), 4.27(1Hm,H-5"), 4.15(2H,m H-2",H-3"), 3.95(1H.m H-4"),
2.95(3H,br.s,N-CH;), 2.30(2H1,CH,-C00), 1.90(4H.m,CH,-C=), 1.50(2H,m,CH,- c-coo>
1.25(20H,m,CH,), 0.85(3Ht,CH;-CH,).

13C NMR (DMSO-dg, 75 MHz) 5: 172.75(C0O0), 154.8%(C-6), 152.43(C-2), 149.33(C4),
140.02(C-8), 129.99(CH=CH), 118.20(C-5), 83.61(C-1), 81.06(C-4"), 75.77(C-2"),
75.06(C-3"), 63.76(-5"), 33.36,31.90,31.25,28.97, 28.90, 28.81, 28.68, 28.47, 28.36,
'28.30(CH;), 27.20QN-CH,), 24.41,22.07(CH,), 13.89(CH;-CH,). |

EXAMPLE 12
9-(4'-(trans-9"'-Octadecenoyloxy)-3'-hydroxymethyl-butyl)-Guanine.

To a solution of 9-(4-hydroxy-3-hydroxymethyl—butyl)guanine (Penciclovir) (1.0g,
3.98x10? mol) in 10 ml anhydrous pyridine and 40 ml N,N-dimethylformamide were
added 2 ml of a stock solution of trans-9-octadecenoyl chloride (2:1g, 6.98x102 mol)
in 6 ml dichloromethane, énd the reaction mixture was stirred under nitrogen at
room temperature. The remaining stock solution was added in 2 ml portions at
approx. 8 hours intervals. After a total of 65 hours reaction time the solvents were
removed at high vacuum and the residue was dissolved in 15% methanol in
chloroform and eluted through a silica gel column. Homogenous fractions were
recrystallized from ethanbl to give 0.45g (22%) of the title compound as a while
solid.

JH NMR (DMSO-dg, 300 MHz) &: 10.50(1H,s NH), 7.65(1H.5,CH-8), 6.43(2H,s.NH,),
5.33(2H,m,CH=CH), 4.62(1H1,0H), 4.00(4H,m,CH,-N and RCOOCH,), 3.38(2H,m,CH,-OH),
2.25(2H,t,CH,-COO0), 1.90(4H,m,CH,-C=), 1.60-1.80(CH and CH,-CH,N),
1.45(2H,m,CH,-C-COO), 1.20(20H,m,CH,), 0.85(3H,1,CH).

13C NMR (DMSO-dg, 75 MHz) 5: 172.90(C00), 156.75(C-6), 153.40(C-2), 151.07(C-4),
137.22(C-8), 130.02(CH=CH), 116.57(C-5), 63.80(RCOOCH,), 60.50(CH,0H),
40.67(CH,N), 37.54(CH), 33.44, 31.88,31.22, 28.95, 28.90, 28.77, 28.64, 28.43, 28.27, 24.38,
22.04(CH,), 13.90(CH;).
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This is the replacenent Sheet Date: 04 MAY 31 7. A conpound
daccording to Claim1l, wherein Nu is acyclovir and Fa is elaidic acid. 8.
A conpound according to Caim1l, wherein Nu is

28
EXAMPLE 13
9-(2!-(trans-9"-Octadecenoyloxy)-1!-hydroxymethyl-ethoxymethyl)-Guanine.

To a solution of 9-{[2-hydroxy-1-(hydroxymethyl)ethoxyJmethyl}guanine
(Ganciclovir) (0.655g, 2.56x10? mol) in 10 ml anhydrous pyridine and 40 ml N,N-
dimethylacetamide were added 2 ml of a stock solﬁtion of trans-9-octadecenoyl
chloride (1.3g, 4.32x10? mol) in 6 m! dichloromethane, and the reaction mixture
was stirred under nitrogen at 40°C. The remaining stock solution was added in 2 ml
portions at approx. 10 hours intervals. After a total of 60 hours reaction time the
solvents were removed at high vacuum. The residue was suspended in 100 ml water
and 100 ml dichloromethane and centrifugation of the emulsion gave a semisolid
mass that was recrystallized from ethanol to give 0.8g (60%) of the title compound
as a white solid.

IH NMR (DMSO-dg, 300 MHz) &: 10.60(1H,sNH), 7.81(1H,5,CH-8), 6.58(2H,sNH,),
5.45(2H,5,0CH,N), 5.35(2H,m,CH=CH), 4.85(1H.t0H), 4.08(1H,m)3.90(1H,m) and
3.75(1H;m}{RCOOCH, and CH-0), 3.35(2H,m,CH,0H), 2.08(2H,t,CH,-C0O0),
1.93(4H,m,CH,-C=), 1.10-1-45(22H,m,CH,), 0.85(3Ht,CH,-CHy).

13C NMR (DMSO-dg, 75 MHz) §: 172.64(C00), 156.85(C-6), 153.84(C-2), 151.34(C-4),
137.62(C-8), 130.02(CH=CH), 116.48(C-5), 76.838(CH-0), 71.29(OCH,N), 63.13(RCOOCH,),
60.39(CH,OH), 33.19, 31.97, 3129, 29.02, 28.85, 28.72, 28.53, 28.41, 27.07, 27.02, 2432,
22.10(CH,), 13.90(CHy).
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acycIOV|r and Fa is cis- or trans-eicosenic acid. 9 A conpound

according to aim1, wherein Nuis Ara T and Fa i acl

A conpound according to claim1l, wherein Nu is Aral aci d.
11. A conpound according to Caim1, wherei nl ‘@\ﬁ mma
cis- or trans-eicosenic acid. 12. A conpoundla

wherein Nu i scAnamg.and Fa is ci.s- or tr #9s- ei coseni c aC|d

1. A monoester compound of formula I:
Nu-O-Fa

wherein O is an oxygen, Nu is a nucleoside or nucleoside
analogue and Fa is an acyl group of a mono-unsaturated
Cl8 or 20 w-9 fatty acid, which fatty acid is esterified
with a hydroxyl group in the 5’-position of the sugar
moiety of the nucleoside or nucleoside analogue or with a
hydroxyl group on the non-cyclic chain of the nucleoside
analogue; with the first proviso that 5’-0-oleyl-ara-
cytidine is excluded; and with the second proviso that
2,2’ -anhydro-5’-0-oleyl-ara-cytidine is excluded.

2. A compound according to Claim 1, wherein Nu may
be represented by formula II

S-B

wherein S is either a mono-saccharide-derivative selected
from: 1-B-D-arabinofuranose ox 2,3~-di-deoxy-3-azido-1-8-
D-ribofuranose, or selected from the group of 2-hydroxy-
ethoxy-methyl, 4-hydroxy-3- (hydroxymethyl) -butyl,
2-hydroxy-1-(hydroxy-methyl)-ethoxy-methyl, or 2,3-di-
hydroxy-propoxy; and B is a nitrogen base selected from
adenine, guanine, cytosine, uracil, thymine or a thymine
derivative of the following formula:

o

wherein X is deuteriﬁm or fluorine.
' ' This is the replacement sheet:
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13. A compound according to Claim1, wherein Nu is Ar Fa S
oleicracid. 14. A conpound according to d &i H““J\ mmﬁm s Ara A

and Fa is elaidic acid. 15. A conpound accor wherein
Nu is ganciclovir and Fa is elaidic acid. 16. ’.. *A corrpound according to
Claim1, wherein Nuis AZT and Fa is elaidic acid. 17. A conpound

according to Clalml wherein Nu is ) . . .
A compound according to Claim 2, wherein Nu is

arabino-furanosyl thymine (Ara T), arabino-furanosyl
adenine (Ara A), acyclovir (ACV), azidothymidine (AZT), a

purine arabinoside of the general formula:

wherein R’ is -NH,, -NHCH,;, -N(CH;), or -OCH,;, or a
nucleoside analogue of the general formula:

o
N
HN
>
qu’l\\N z

wherein R is a non-cyclic group.

4. A compound according to Claim 2, wherein R is
[2-hydroxy-1- (hydroxymethyl)ethoxy] methyl.

5. A compound according to any preceding claim,
wherein Fa is oleic acid, elaidic acid or cis- or
trans-eicosenic acid.

6. A compound according to Claim 1, wherein Nu is
acyclovir and Fa is oleic acid.
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AZT and Fa is oleic acid. 18. A conpound according to daiml,
whereirn Nu is AZT and Fa is cis- or trans-eicosenic acid. is the TepaGrent

Sheet 32 109. A phar naceutical conpositi 0“5 fm "nm v mﬂmﬁrm
. : I '*Ilc !_”n sla'rll

31
7. A compound according to Ciaim 1, wherein Nu is

acyclovir and Fa is elaidic acid.

8. A compound according to Claim 1, wherein Nu is
acyclovir and Fa is cis- or trans-eicosenic acid.

9. A compound according to Claim 1, wherein Nu is
Ara T and Fa is elaidic acid.

10. A compound according to claim 1, wherein Nu is
Ara T and Fa is oleic acid.

11. - A compound accbrding to Claim 1, wherein Nu is
Ara T and Fa is cis- or trans-eicosenic acid.

12. A compound according to Claim 1, wherein Nu is
Ara A and Fa ‘Is cis- or trans-eicosenic acid.

13. A compound according to Claim 1, wherein Nu is
‘Ara A and Fa is oleic acid.

14. A compound according to Claim 1, wherein Nu is
Ara A and Fa is elaidic acid.

1s. A compound according to Claim 1, wherein Nu is

ganciclovir and Fa is elaidic acid.

16. ' A compound according to Claim 1, wherein Nu is
AZT" and Fa is elaidic acid.

17. A compound according to Claim 1, wherein Nu is
AZT and Fa is oleic acid.

18. A compound according to Claim 1, wherein Nu is
AZT and Fa is cis- or trans-eicosenic acid.
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of, viial infections, conprising a-conpound according to any precedinq,claim
and a’ pharnaceutlcally acceptabl e carrier or ex0|pf—ﬁt 20.

pharmaceutical conposition according to Claim 19 f “I“amﬂﬂmm“ vi ral
i nfections caused by H'V, conprising a fatty aC|d gt

any one of Clains 16-18. 21. A pharpgaceuti cal conpbswtlbn accbrdlng
to aim19 for the treatnent of viral infections caused by
19. A pharmaceutical composition for the treatment

of viral infections, comprising a compound according to
any preceding claim and a pharmaceutically acceptable
carrier or excipient.

20. A pharmaceutical composition according to
Claim 19 for the treatment of viral infections caused by
HIV, comprising a fatty acid nucleoside according to any
one of Claims 16-18.

21. A pharmaceutical composition according to
Claim 19 for the treatment of viral infections caused by
‘the HSV 1 or 2, comprising a compound according to any
one of Claims 6-8.

22, A pharmaceutical composition'according to
Claim 19 for.the treatment of viral infections caused by
the hepatitis B virus, comprising a compound according to
any one of Claims 9-14.

23. A pharmaceutical composition according to
Claim 19, comprising also an interferon.

24. Use of a compound of formula I as defined in
any one of Claims 1-18 (but disregarding the first
proviso) for the preparation of a pharmaceutical
composition for the treatment of a viral infection.
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the HSV 1 or 2, conprising a conpound according to any one of C ains 6-8.

22. A pharmaceutical conposition according to Caim?19 for.the
treatment of viral infections caused by the hepatitis B virus, conprising a
conpound according to any one of Clains 9-14. 23. A phar maceuti cal

conposition according to Caim19, conprj s/i ﬂg al so an interferon. 24.
Use of a conmpound of fornula |I as definetd/i 4 .
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Figure 2

Ara-T fatty acid esters

Effect on HSV 2

Plaques/ml
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Figure 3
Survival in HSV 2 infected mice

4/ 14

This is the replacement shest

Date: 0 4 MAY 1998

== Control +~ACV * ACV elaidate

Treatment started day 3



pd 4\2
O

z

Z

I '

5/14
FIGURE 4

)

ACV Oleaté

" Inis is the replacement shest

Date: 04 MAY 1998

ACV Elaidate



6/14
FIGURE 4

HO

93BUSSODT® [J-BIY

93BUSSODTH ADY

lacement sheat

0 & MAY 1930

\

This is the. rep

nate:




7/14
FIGURE 4
.o
XL
O

OH

" ara-T oleate

This is the replacement shest

pate: O 4 MAY 1938

Ara-T elaidate

OH



8/ 14
FIGURE 4

HO

L | SIBITO v-ray
S
N N _
~N —
&)
NTN\ZN O
2
HN
| §
5
g
£N 8
| s
9IBOTO [I7v 2
O 0 £

jﬂz

O

OE
|

0 4 MAY 1398

. Date:



9714

FIGURE 4 -

HO

SUN
HO
HO
| ™o
NN
QT
~ N

SIO ‘9JBUSSOdId Y-BIY

oJeprE V-BIY

&=

€
o
8
s
[« X
@
-
]
£
2
»
=
L -

=
=
~3
(-]

Date:



HO

sueRI} ‘9JeU9SO0I9 ] -BIY

H ﬁ
_ . . /—3/\/\/\/\/\/
N O
T o
¢ NH
'HO
O
il
s « HO
m HO | ) suel} ‘91eudssodio Y-EIY
S 7 O o) y



~ ACV cicosenate, trans
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