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The present invention relates to nlpcleoside derivatives which are useful

in medical therapy particularly fo} the treatment or prophylaxis of certain
viral infections more particularly human retroviral infections such as
Acquired Tnmmune Deficiency Syndrome (AIDS) .

The invention proposes administration of 1-(3-Azido-2-3,-didcoxy—/§-0—
cerythro-pentofuranosyl) =5-methyl -2-(li)- pyrimidinone and pharmaceutically
ontaly derivatives thercof in suitable form and providc»s a4 method for the
pracduction of the active compound .
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Fherapeutic tneloosides

The opresent  fuvention vejates (o 6G-substituted 27 3’ -didecoxynuclensides
r ) .’r )

pharmaceutically acceptable derivatives thereof, and their use in therapy,

particularly for the treatment or prophylaxis of certain viral infections,

AIDS is an ilmmunosuppressive or immunodestructive disease Cthat predisposes
subjects to [latal opportunistic infections. Characteristically, AIDS is
associated with a progressive depletion of T-cells, especially the

. )
helper-inducer subset bearing the OKT surflace marker.

Hiuman  Lmmmunodeliciency Vivus  (HIV) has been teproducibly isolated {rom
patients with AIDS or with the symptoms that frequently precede AIDS. 1V
{s cytopathic and appears to preferentially infect and destvoy T-cells
bearing the OKT“ marker , and it is now generally recognized that HIV is tiie
etiolopgical agent of AIDS.

Since the discovery that IV is the etiological agent of ALDS, numerous
proposals have been made for anti-HIV chemotherapeutic agents that may he
olfective in treating AIDS suffcrers. Thus, for example, Europcan Patent
Specitication No. 1961835 describes 3" -azido-3" -deoxythymidine (which hins il
approved name zidovudine), its pharmaceutically acceptable derivatives and
theiv use to rhe treatment of human vetvrovirus infections including A0S and

associaced clinical conditions.

European Patent Publication No. 0206497 relates generally  to  purine
nucleosides for use in the treatment of IV infections and relatel
conditions. In particular this publication discloses 2,6-diaminopurine-9-

H a

d-0-27,3" -dldeoxyribofluranoside for the treatment of LV infections.

We have now discovered that certain 6-substituted 2" ,3'-dideoxynucleosides,

as referred to below, ave useful for the treatment or prophylaxis of wviral

infections, particularly retroviral infections and especially ALDS.
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Certain Hh-substituted purine nucleosides have previously been described, and
in particular G-methylaminopurine-Q-ﬁ-D-Z’-,3'-dideoxyribofuranosido,
described hereinafter for {ts use in the treatment of HIV infections aud

related conditions, has been disclosed in Bioorg Khim 9(1l) 52-59 (1983).

In a first aspect of the present invention, there are provided novel
6-substituted 2',3’- dideoxynucleosides having the following general formula

(1)

HO /0\. (1

wherein Rl reprvesents hydrogen or amino; and R2 represents halegen (e.g.
chlorine), GL-G alkoxy (e.p. propyloxy or tsopropoxy), optiounali-v
subst.itated for example by 03-6 cycloalkyl (e.g. cyclopropylmethosy); «
cycloalkyloxy (e.g. cyclobutyloxy or cyclopentyloxy); aryloxy (e,
phenyloxy), avalkyl (e.g. benzyl) or aralkyloxy (e.g. benzyloxy) in which
the aryl may optionally be substituted with lower alkyl, hydroxy or
halogen; C3-6 cycloalkylthio; Cl-G alkylthio; arylthio, or aralbkvithio in
which the avyl may optionally be substituted with lower alkyl, hydroxy. or
halopen,; or R2 represents a hetevocyclic group containing an oxygen atom or
one or two nitrogen atoms, and 3-7 carbon atoms with optional double bonds
tn the ring (e.g. piperidino, pyrrolidino or furfuryl) optionally containing
a sulphur and/or oxygen heteroatom and optionally substituted on the ring by
rue or more lower alkyl, hydrgxy or halogen groups, 63-6 cycloalkylthio,
aralkvlthio In which the aryl may be substituted with lower alkyl, hvdroxy
or balopen; or R7 represents an imidazolylthio group in which the imidaznelyl

moicty may be substituted with Lower alkyl and/or C-substituted with nitro;
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o represents an anieo groap which is o mono- o di-substituted by o
I ! I -6
Albodl Celp methyl oor o), Ul y alkoxy (ec.p. methouy), hyvdroxy C] . Tkl
B . -6 - < - ) B
te g heydroxyethvl) Al fov 63 6 cycloalkyl (e.g¢. cycloprapyi or
’ : : -6 )

cvelopeatyly, avyl (e.g. phenyl), avalkyl (e.g. benzyl) in which the avyl

may optionally be substituted with lower alkyl, hydroxy or halogen, allyl
optienally substituted with mono- or di-alkyl or alkoxy groups (e.g.

dimethylallyl),; and R3 represents hydrogen or amino, and pharmaceutically
acceptable derivatives thereof other than the compounds of formula ([) iun
which RL and R3 represent hydrogen and R2 represents a methoxy, methylthio

or methylamino. Examples of substituted amino groups represented by R, in

Cormuia (1) include ethylamino, ethylmethylamino, cyclopropylamine and

Leopropy laming:

The above velerences to "lower alkyl" denote groups containing 1L to 6 carbon

atoms preferably methyl or ethyl. The references to halogen include
chlovine, bromine, icdine and fluorine, chlorine and 1iodine being,

particulacly preferred.

Preferred classes of the compounds of formula (1) include those in which R]

and R, represent hydrogen and R, represents a substituted amino group, for

3 2
example a mono-C3 6 cycloalkylamino group, a mono- or di- Cl 6
- L=

proup or a heterocyclic group such as piperidino or pyrrolidino.

alkylamino

The following compounds are preferred compounds of the present inventioun: -

1. 6-N-Plperidinopurine-9-8-D-2’,3*-dideoxyribofuranoside
2. 6-Chlovopurine-9-6-D-2",3"-dideoxyribofuranoside

3. 6-Ethylaminopurine-%-4-D-2',3’ -dideoxyribofuranoside
4. O0-Echylmethylamine-9-73-0-2',3' -dideoxyribofuranoside
2. b6-lodopurine-9-3-D-2',3" -dideoxyribofuranoside

6. 6-Cyclopropylmethylaminopurine-9-8-D-2,3' -dideoxyribofuranoside
7. 6-Isopropylaminopurine-9-8-D-2’,3'-dideoxyribofuranoside

8. Thiamiprine-9-8-D-2',3"'-dideoxyribofuranoside
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i dedmino-bens propospacine - 30020 3 cdideoxyribofuranoside
to o-tchyithiopurine-7-5-0-27 3" ~dideoxyriboluranoside

il J-Amino-O-benzylthiopurine-9-5-p-21,3" -dideoxyribofuranoside
i G-bBthoxypurine-2-f4-D-2" 3 -dideoxyriboluranoside

‘\. h-Dimethylaminopurine-9-g-D-2",3  -dideoxyribofuranoside

L4, 6-tllydroxyethylaminopurine-9-8-D-2',3" -dideoxyribofuranoside
1%5. 6-Cyclopropylaminopurine-9-4-D-2*,3' -dideoxyribofuranoside
16, 6-Cyciopentylaminopurine-9-g-D-2',3' -dideoxyribofuranoside
L7. 2-Amino-6~methoxypurine-9-ﬂ-D-2’,3'-dideoxyribofuranoside
E8.  GL-u-Propoxypurine-9-3-D-2',3'-dideoxyribofuranoside

19, A-n-Putoxypurine-9-4-D-2' 3'-dideoxyribofuranoside

20 h.ﬁynlnprnpylmorhoxypnrjne-Q-H-D‘Z’.3'-dideoxyribofuranoside
21 h-Cyclnpcntyloxypurine-@-ﬂ-D-Z’,3‘-dideoxyribofuranoside

77 b6-Crelohexyloxypurine-9-4-D-2 3" -dideoxyribofuranoside
23 6-Cyelobutylaminopurine-9-4-D-2",3" -dideoxyribofuranoside

2. G-biethylaminopurine-9-0-D-2",3’ -dideoxyribofuranoside

79 f-Pyrrolidinopurine-2-4-0-2',3" -dideoxyribofuranoside
26 b-Nlovpholinopurine-2-43-p-2',3" -dideoxyribolfuranoside
27 ﬂ-y,y-Dimothylallylaminopurine-?-ﬁ-D-Z',3'-dideoxyribo[uranoside

A0 h-burfurylaminopurine-92-4-0-2',3" -dideoxyribofuranoside

A ﬂ-BennyLmercapLopurino-U-ﬂ~D-2’.J'-dideoxyribofuranoslde

0 f-Anitinopurine-%-4-D-2 3" -dideoxyribofuranoside

A )AAminn~6Aothoxypnrino-Q-ﬂ-D-Z’,3'-didcoxyribofuranoside

1 2,6.8-Triaminopurino-@-ﬁ-D-Z’,3’-dideoxyribofuranoside

33, 2-Amino-6-benzylaminopurine-9-ﬂ~D-2',3’~dideoxyribofuranoside

34, 2-Amlno-6-cyclopropylaminopurine-9-ﬂ-D-Z',3'-dideoxyribofuranosido
35, 2-Amin0~6-methylﬂminopurine-Q-ﬁ-D-2',3'-dideoxyribo[uranos[do

26 Z«Amino-G-n-propoxypurine—Q-ﬁ-D-Z',3’-dideoxyribofuranoside

R 6-Benzylaminopurine-2-4-D-2*,3" -dideoxyribofuranoside

28 6-Isopropoxypurine-9—0-0-2',3'-dideoxyribofuranoside

39, 6-Propylaminopurine-@-ﬁ-D-2',3'-dideoxyribofuranoside
a0 6-Cyclohexylamino-9~ﬂ-h~2’.3'~dideoxyribofuranoside

al. 6-Hothylnminopurinn-9-ﬂ-0-2',3'—dideoxyribofuranoside
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componnds L 60 L3 100160 0% and 41 above are particularly prelerved on

pecount of thejv surprisingly high anti-HIV activicty.

The compounds of formula (i) above and thelir pharmaceutically acceptable

devivatives, also including the compound of formula (I) in which R1 is
hvdropen and R? is methylamino, veferred to in the above Bioorg. Khim
vefevence, are hereinafter referred to as the compounds according to the

invention.

In one aspect ol the invention there are provided the compounds according to
the lnvention for use in medical therapy particularly for the treatment

or prophylaxis of vetvovival ionfections.

Examples of vetvovirval infections which may be treated or prevented in
accordance with the invention include human retroviral infections such as
Human Immunodeficiency Vivus (HIV), HIV-2 and Human T-cell Lymphotropic
Virus (HLIV) e.g. HTLV-I or HTLV-1V infections. The compounds according to
‘he invention are especially useful for the treatment or prophylaxis of AlDS
and rvelated clincial conditions such as AlDS-velated complex (ARG),
progressive generalised lvmphadenopathy (PGL), AlDS-related neuvoiopical
conditions, such as multiple sclerosis or tropical parapavesis, anui-i{IV
antibody-positive and  lilV-positive conditions, Vaposi's  savcoma  and
thrombocytopenia purpura.  The compounds may also be used ju (e Lleaimend

-1

oI prevention of psoriasis.
tn a further aspect of the present invention there is included: -

a) A method for the treatment or prophylaxis of retroviral inlrctions
1

which comprises treating the subject with a thervapentically

effective amount of a compound according to the invention.

b2

b Use of a compound according to the invention in the manulacture of
a medicament [for the treatment or prophylaxis of any  of the

above-mentioned infections or conditions.
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"aoopunrmaceutical by aceeptable derivative" is meaunt any phavmaceuticall
qcecopiable gait ) estaer, or salt of such ester, of a compound according to
the iavention or any other compound which, upon administration to the
vecipient, is o capable  of providing (directly or indirectly) a compound
accovding to the invention, or an antivirally active metabolite or residue

theveof .

P'referred esters of the compounds of the invention include carboxylic acid
esters in which the non-carbonyl moiety of the ester grouping is selected
(rom straight or branched chain alkyl e.g. n-propyl, t-butyl, n-butyl,
alkoxvalkyl (e.g. wmethoxymethyl), aralkyl (e.g. bLenzyl), aryloxyalkyl {(e.y.
phenozzmethyly, aryl {(e.g. pheoayl optionally substituted by halogen, ULAA
alkyl or Gl-h alkoxy); sulplionate esters such as alkyl- or aralkyLsulphonyl

(e.g. methanesulphonyl); amino acid esters (e.g. L-valyl or L-isoleucyl);

and mone-, di- or tri-phosphate esters.

With regard to the above-described esters, unless otherwise specilied, anv
alkyl moiety preseut advantageously contains 1 to 18 carbon atoms,
particularly 1 to &4 carbon atoms. Any aryl moiety present in such esters

advantageously comprises a phenyl group.

Any veference to any ol the above compounds also includes a reference i =

pharmaceutically acceptable salt thereof.

Fxamples of pharmaceutically acceptable salts of the compounds according to
the invention and pharmaceutically acceptable derivatives thereof ineliule

hase salts, eg derived from an appropriate base, such as alkali metal (oo

. o . . l..."
sodinm), alkaline earth metal (e.g. magnesium) salts, ammonium and %
n

(vherein X is CL-A alkyl). Physiologically acceptable salts of a hydrogen
Atem or an amino group luclude salts of organic carboxylic acids such as
acetic, lactic, Eartaric, malic, isethionic, lactobionic and succinic acids;
organic sulfonic acids such as methanesulfonic, ethanesuifonic,
henzenesulfonic and p-toluenesulfonic acids and inorganic acids such as

hvdrochlorie, sulfuric, phosphoric and sulfamic acids. Physiolopicallvy

acceptable salts of a compound with a hydroxy group include the anion of
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sadd compoand in combination with a suitable cation such as Ha ., NI . and

X {(whevein X iz a ¢ alkyl cvoup).
I ] -4 . -

Specilic examples of phavmaceutically acceptable derivatives of the compound
of formula (I) that may be used in accordance with the present invention
include the monosodium salt and the following 5’ esters: monophgsphate;
disodium monophosphate; diphosphate; triphosphate; écetate;
3-methyl-butyrate; octanocate; palmitate; 3-chloro benzoate; benzoate:
4-methyl benzeate; hydrogen succinate; pivalate; propionate; valerate and

s late,

The above compounds accovding to the invention and their pharmaceutically
saceeptable devivatives may be employed in combination with other therapeutic
agents  for  ithe treatment or prophylaxis of the above infections orv
condjlions. Examples of such further therapeutic agents include agents that
are effective for the treatment or prophylaxis of HIV infections or
associated conditions such as 3'-azido-3'-deoxythymidine (zidovudine), other
2’3 -dideoxynucleosides such  as  2',3'-dideoxycytidine, 2',3" -dideoxny
adenosine and 27,3’ -dideoxyinosine, acyclic nucleosides (eg acyclovir),
interferaoans =such as a-interfevron, renal excretion iuhibitors such as
probenicid, nncleoside tvansport inhibitors such as dipyridamole, as well as
Pmmunowodulators such as intevleukin [1 and graanulocyte macrophage colony

stimulating factors. The component compounds of such combination therapy
may  he administered simultaneously, In  either separate or combined
formulations, or at different times, e.g. sequentially such that a combined

cffect (s achieved.

ihe  compounds  according to the invention, also veferved to hervein as the
active ingredient, may be administered for therapy by any suitable routn»
including oral, vectal, nasal, topical (including buccal and sublingnai),
vaginal and parenteral (including subcutaneous, intramuscular, intravenous
and intradermal). It will be appreciated that the preferred route will varv
with the cendition and age of the recipient, the nature of the infection and

the chosen active ingredient.
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Phopeneval oA suitable dose will o be fn the vange of 3.0 to 120 my, poev
Pitesram Body weight ol the vecipient per day, prefevably in the ranpge of o
P U0 g per Bilogram body weight per day and wost prefevably in the vauge
Phote 00 e per kilogram body weight per day. The desivred dose isg
preflerably presented as two, three, four, five, six or morc sub-doscs
Aadministered at appropriate intervals throughout the day. These sub-doses
may be administered in unit dosage forms, for example, containing 10 to 1500

mg,, prelerably 20 to 1000 wmg, and most preferably 50 to 700 mg of active

ingredient per unit dosage form.

bdeally, the active ingredient should be administered to achieve peak plasma
concentrations of the active compound of from about 1 to about 75 i,
preferably about 2 to 50 wil, most preferably about 3 to about 30 L, This
waw be achieved, for example, by the intravenous injection of a 0.1 to 31
solution of the active ingredient, optionally in saline, or orally
Administered as a bolus containing about 1 to about 100 mg/kg of the active
ingredient. Desivable blood levels may be maintained by a conlinuous
infuslon to provide about 0.01 to about 5.0 mg/kg/hour or by intermittent

infusions containing about 0.4 to about 15 ng/kg of the active ingredient.

hile it is possible [ov the active ingredient to be administered alons i
Pe prelerable  to present it as  a  pharmaceutical Lormulation, Tiwe
formulations of  the present invention comprise at least one active
ingredient, as defined above, Ltogether with one or more acceptable carviers
thereof and optionally other therapeutic agents. Each cavrier nmust bhe
"accepiable” in the sense of being compatible with the other ingredients of
the Cforeulation and not injurious to the patient. Formulations inciude
those suitable for oral, rectal, nasal, topical (including buccal  and
sublingualy, vaginal or parventerval (including subcutanenus, intramuscnlar,
intravenous  and intradermal) adininistracion. The formulationz m Ay
conveniontly be presented in unit dosage fourm and may be prepared by any
methods well known in the art of pharmacy. Such methods include the step of
briuging into association the active ingredient with the carvier which
constijtules one or more accessory ingredients. 1In general, the fovrmulations

are prepared by uniformly and intimately bringing inte association the
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Active Inmredient with cigquid carviers ov finely divided solid cavviers or

Foih, and then i wecesnry shaping the product,

Formalations ol the precent invention suitable for oral administration may
be presented as discrete units such as capsules, cachets or tablets each
containing a predetermined amount of the active ingredient; as a powder or
pranules; as a solution or a suspension in an aqueous or non-aqucous liquid;
or as an oil-in-water liquid emulsion or a water-in-oil liquid emulsion

The active inpredient mav also be presented as a bolus, electuary or paste.

A tablet wmay be made by compression or moulding, optionally with one or wmore
accessory ingredients.  Compressed tablets may be prepared by compressing in
A suitable machine the active ingredient in a free-flowing form such as a
powder or pranules, optionally mixed with a binder (e.g. povidone, grlatin
hydroxypropylmethyl cellulese), lubricant, inert diluent, preservative,
disintegrant (e.g. sodium starch glycollate, cross-linked povidone,
cross-linked sodium cavboxymethyl cellulese) surface-active ov dispersing
agent. Houlded rtablets may be made by moulding in a suitable wmachine a
mixture of the powdered compound moistened with an inert liquid diluent.
The tablets may optionally be coated or scored and may be Fformulated so as
too previde slow oi controlled release of the active ingredient thwersin
naing, Loy example, hydrosypropylmethyl cellulose Lu varying proportions to
provide the desired rveleane prolile. Tablels mway optionally bhe rovided
with an enteric coating. to provide release in parts of the gut other rhan
the stowmach. This 1is particularly advantageous for purine nucleoside
derivatives as such compounds are susceptible to acid hydrolysis.

Fovmulations suitable [{or topical administration in the mouth include
lozenges comprising the active ingredient in a flavoured basis. usualic
sucrose and acacia or tragacanth,; pastilles comprising the active inprediecnd
in an jnert basis such as gelatin and glycerin, or sucrose and acacia; and

mouthwashes comprising the active ingredient in a suitable liquid carvier.

Formulations for rectal administration may be presented as a supposifors

with a suitable base comprising for example cocoa butter or a salicylate.

HIR/KT/AC/th Macch 198K
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PFovaadiattons saltable for wasinal adwinistration may  be  preseuted oas
poossavies,tampons,  creaws,  pels, pastes,  foams  or spray o Lormlation
containing i addition to the active ingredieni. such carviers as are kuown

in the art vo bhe appropriate.

Formulations suitable for parenteral administration include aqueous and non-
agueons isotonic sterile injection  solutions which may  contain
aati-oxidants, buffers, bacteriostats and solutes which render the
formilation isotonic with the blood of the intended recipient; and aqueous
and non-aqueous sterile suspensions which may include suspending agents and
thickening agents. The [formulations may be presented in unit-dose or
milti-dose sealed containers, [or example, ampoules and vials, and may  be
ctoved in a (reeze-dried (lyophilized) condition requiring only the addition
ol ihe stevite Jiquid carrviev, Lor example water for injections, immediatelx
prior to use. Extemporaneous injection solutions and suspensions may be

prepared [rom sterile powders, granules and tablets of the kind previously

described,

Preferred unit dosage formulations are those containing a daily dose or
unit, daily sub-dose, as herein above recited, or an appropriate fraction

thereof, ol an active ingredient.

The compounds according to the invention may also be presented {or use in
the form of veterinary {ovmulations, which may be prepared, [or example, b

mothods that are conventional in the art.

It should be understood that in addition to the ingredients pavticular!s
mentioned above the formulations of this invention may include othev apents
conventional in the art having regard to cthe type of fovmulation in
question, for example, those suitable for oral administration way include

such further agents as sweeteners, thickeners and flavouring apents.
The present invention further includes a process for the preparation ol a
compound according to the invention and pharmaceutically acceptable

derivatives thereof which comprises either:

NIB/ET/AC/9ch Harch 1988
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(wherein Rl. R2 and R3 are as hereinbefore defined and A represents a
precursor group for the hydroxy group, or for a pharmaceutically acceptable

devivative group thereof) with an agent or under conditions servving to

convert the said precursor proup into the corrvesponding desired group; or

(L) reacting a purine base of fovmula

[TT (111)

(whevein B is the requived purine moiety of a compound according to the

invention).

or a [unctional equivalent thereol, with a compound serving to introduce the
dasived ribofuranosvl ring at the 9- position of the purine base of formula
(LIT)

and theveafter, or zimultaneously thevewith, effecting one or more ol he

Tellowiag optional conversions: -

(i) when a compound of formula (I) 1is formed, converting it into a

sharmaceutically acceptable derivative thereof,
I ) i

{(ii) =hen a pharmaceutically acceptable derivative of a compound of formutla

(1) is formed, converting the said derivative into a compeund ol

formuala (1), ov a different derivative thereof.

In the abnve-described process according to the invention, it will be
appreciated that the precursor compounds of formula (I) as well as the
above-mentioned apents and conditions, will he selected [rom those that are

known  in the art of uwucleoside synthetic chemistry. Examples of  anch

MIB/ET/AC/9th March 1988
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copreraion procedires ave deacribed hereinaflter forr suidance and it will bhe
elerstaod that they can be modi{ied in conventional manner depending on the
dosived compound ol fovrmmla (1), In parvticular, where a conversion is
described which would otherwise vesult in the undesired reaction of labile
groups  then such groups may be protected in conventional manner, wich
subsequent removal of the protecting groups after completion of the

conversion.

With vepavd to process (A), A may represent a protected hydroxy group e.y.
an ester grouping of the type referred to above in relation to formula (1)
pavticularly acetoxy, or an ether group such as a trialkylsilyloxy group,
c.p. t- butylidimethylsilyloxy or an aralkoxy group e.g. triphenylmethoxy.
Such groups may be converted for example by hydrolysis to the desired

hydroxy group or, by transesterification, to an alternative ester group.

With repard Lo process (B), this may be effected for example by treating an
appropriate purine base of formula (III) or a salt or protected derivative
thereof, with J3'-deoxythymidine for example in the presence of the

appropriate pentosyl transferrving enzyme.

A eompound  of  Lormuia (1) may be converted into a pharmaceuntical iy
aceeptable  phosphate  or  other ester by reaction with respectively o
phospliorylating agent, o.g. POCl} or an appropriate estevrifying ageut, e .
an acid halide or anhydride. The compound of formula (I), including estevs
thereol, may be converted into pharmaceutically acceptable salts thereof in
conventional manner, e.g. by treatment with an appropriate base. An ester
or salt of a compound of [ormula (I) may be converted into the pavent

compound, e.f. by hvydrnlysis.
I ) R J

Tthe following Examples ave intended for illustration only and are not

intended to limit the scope of the inveuntion in any way. The term ’active
ingredient’ as used in the Examples means a compound of formula ([) or a

pharmaceutically acceptable derivative thereof.

aumple 1

HIB/KT/AC/9th Mavelhh 1988

AP000073

BAD ORIGINAL ¢}



£

Vi

Vi

.
- Lo - . R

colbpealidivopu e v 0 by e e Trvane s e

e iperidivoparine 02 al owmal, O.50g, Sigma Chemicals, 5t. Louis M) was
dissolved in lUml of dimethylsulfoxide with heat. After cooling to voom

temperature 3’ -deoxythymidine (3.62mmol, 0.82g) (Howitz,J.P. et al, J. Org,.

Chem. J1, 205 (1966)) was added aloug with 30ml of 10mM potassium phosphate

buffer with a pH of 6.8 containing 0.04% potassium azide.

Purified thymidine phosphorylase (10,000 1. U.) and purine nucleoside
phosphorylase (20,000 1. U.) (Krenitsky T.A. et al., Biochemistry. 20, 3615,
L2891 and U Datent 42310 444) adsorboed onto 10ml of DEAE cellulose (Whatman)
were added, and the suspension was stivred at 35°C. After 8 hours the
veaction was liltered, and the [iltrate was applied to a series of coupled
columns.  The inttial column contained AGL X2 hydroxide vesin (7.5 x 10cm)
while tChe second colum was filled with Amberlite XAD-2 resin (2.5 x 20cin) .
After sample application, the columns were washed with a large volume of
water and the product was eluted with methanol. After removal of the
solvent and redissolving in chloreform:methanol (9:1, v/v), additional
chromatography was perfovrmed on a column containing silica gel (5 X 20c¢m).
The mobile phase was chiovoformimethanol (9:1, v/v). Product containing
fvractious were combined, redissolved in ethanel, and filtered chrough a .20
o il teq The ethanol was evaporated, and the product was redissolwed in
waier. Aoy Lyophilization, the G-ti-pipavidinopurine-1-3-D-2" 1"
didenorribolnranoside  (0.205¢) analyzed as a 0.1 hydrate coutaining 0.}
ethanol .

Anal, Calecd. for Cl.S“?,].NFOZ 0.3 C?}l()’):

' 21.96

4 N7

calcd.: C, 58.74; H, 7.2/, N

Found: <, 38.86; H, 7.14; N, 21.82

’

BiIR & 8036 (s, LU, My, 3019 (5, | H, Hy). 6.23¢dd, 1 H, Hy,), 5.0l (|
<
2), 3.52 (m, 2 H, “5')' 237 (m, 2

t, H),), 2.04 (m, 2 H, H,;,). L.61 (b, 2 H, CH,).

H, J -~ 5.54, UIIS,), 412 <m, 3T, H/. , CH

Example 2

G-thloropurine-9-4-b-2' 3’ -didecoxyribofuranoside
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Lilovopurine-J-7-0-2" 3" - dideoxyriboluranoside was

e sontlhieais ol H-c

A - 1 [P N 3 s b ] R " c{ . »l r ,1‘ g g -y (S eryys -
perviormed as degerihed in L,\mnpu’l excepe that the 6 -¢ 1loropurine (Sipma
chemicals, 5. Louis oy was dissolved in Sml each of dimethylfovmanide and

dimethoxyetinne,

After [iltering off the solids, the filtrate was reduced to ~-5ml under
vacuum then dissolved in 100ml water. This material was chromatographed on
a 2.5 X 20 cm column containing XAD-2 resin. After washing this column with
500ml of water, the product was eluted with methanol. Product containing
fvactions were combived and 20ml of dry silica gel added. All solvent was
vremoved under vacuum. The dvy silica gel was applied to the top of a silica
pel column equilibrated with chloroform:methanol (9:1, wv/v). Product
coutaining {ractions free of deoxythymidine were combined, and after remnval
of the solvent under vacuum, the residue was dissolved in ethanol, filteved,
then dissolved in water and lyophilized. This material was further puriliod

by chromatography on a column containing Polygosil resin in

‘18
wethanol twater (8:2, v/v). After vemoval of the solvent in vacuo, the
product was dissolved  in water and  lyophilized yielding 0.199s  of
6-chlovopurine-9-8-D-2',3’ -dideoxyriboluranoside (mp = lOOOC).

Anal . caled. for (11,{!/()
4

“roin X
Caled s © A7 160 W, 435 8, 22000 Gl 13.92

o o A7 0000 M, 4030 N, 20940 CL, 13,96
Example 3

Q;E;ngjunngpurine-9-ﬁ-D—2’.J'~didooxvribofuranoside

Hobthylaminopnrine (prepaved by uncleophilic displacement of the chjorine
pronp ou G-chiovopuriue (Sipma Chemicals, St. Louis Mo) by the amino froup
ol othylnmino).(2.69mmol, U.5g) and 3'-deoxythymidine (Horwitz, J.P. et al,
T Oup . Chem. . 31 205 (1966)) (3.32mmol, 0.755g) were combined along with L)
of lOmil potassium phosphate buffer with a Pl of 6.8, containing 0.04»

potassium azide. Purified thymidine phosphorylase (400 I. U.) and purine

nucleoside phosphorylase (700 1. U.) were added and the suspension was
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Srdrredd a3 Alvoran hiones an addicional 00 units of  purine

nuefeoside  phosphoysdoce and A0 anits of thvmidine  phospliorslase  woro

. . o, PN | .
Dions s stipred ac 3760 Five darys later the veaction

actited o Lhie veac!
sas Liltered, and the [ilorate was applied to a column containing Ac-1 X2
hedroside resin (2.9 0 0cm) . The product was eluted with a water wash and
chromatopgraphed on Amberlite XAD-2 resin (2.5 x 20cm). After sawmple
application, this column was washed with a large volume of water. The
product was eluted with methanol. After removal of the solvent, the product
was redissolved in water and acetone then lyophilized yielding 0.299; of
O-ethylamivnopurine-9-4-0-2',3" -dideoxyribofuranoside that analyced for 0.2
water and 0.1 acetone (mp - < 30°C, [a]20°C =-29.45°C (0.5, DMF)).

Anal. Calced. forv U\ZH]/NSO?_ 0.2 1,0 0.1 CJH()O:

Caled.: €, 54.17; H, 6.64; N, 25,68

Found: C, 54,13, H, 6.69; 1, 25.75

Example 4

The procedure for the syathesis of 6-ethylmethylaminopurine-9-3-D-2" 3"-

dideoxyribhofuranoside was didentical Lo Example 2. The reaction was L[iltered
and the [iltrate applied to a Dowex-l-hydroxide column (2.5 x 1l0cm). The
prodinet was eluted with 90% methanol/water (v/v) and chromatoguraphed on
Auiberlite XAD-2 vesin (2.5 x 20cm) after removal of the solvent to -~5ml and
redissolving in water (100wl). After sample application, the column was
washed with a larpe volume of water, and the product was eluted with 952
ethavnol/water (v/v). Product containing {ractions were combined and 20wl of
dry silica gel added. All solvent was rvemoved under wvacuum. The dried
silica prl was applied to the top of a silica gel column (4.8 X 20¢m
equilibrated with chlorolorm:methanol (98:2, v/v). Product containing
[ractions were combined and after removal of the solvent under vacuum, were
dissolved (irst in ethanol and [iltered. After removal of the solvent and
redissolving in water, the solution was lyophilized yielding 0.3g of

6b-ethvlwethylamino-9-3-D-2',3" -dideoxyribofuranosylpurine that analvied [lor

a 0.05 hydrate (mp < 3()0(1).
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Aval . o cated. For I't]}li,luff,“f!.). i).0n H/;‘UZ
Caved. - O SG L2 L, s st 258 LT

Forned: oo, Dhod 0 L o029 00, 25004
Ml S 8036 (s, 1L, Hq), S0 (s, 1 U, Hy), 6.23 (dd, L H, “1")' 5.05 (.

L 0GRl )L AL0W my L ), 4,08 o, 2 |, CH 350 (m. 20,
J

)'
2
H, 7y, 3.33 (s, 3 1, CH3), 2.400 (m, 2 H, “2')' 2.03 (m, 2 H, }{3,'), .14 (&, 3
)

H, J - 7.01, L}l3).

6 -lodopurine (0.626g  2.54mmol, Sigma Chemicals, St. Louis HM0) and
3' -deoxythymidine (U.71g, 3.13mmol) (llorwitz, J.P. et al J.Org.Chenm., 31,205
(1966)) were cowbined with 700ml 10 mM potassium phosphate buffer with a pH
of 6.8, containing 0.04% potassium azide. Purified thymidine phosphorylase
(2,000 [.U.) and purine nucleoside phosphorylase (7,000 I. U.) (¥renitsi.

T.a., et al., DBicochemistry, 20, 3615, 1981 and US Patent 4,381 ,444) wore

added and the suspension was stirred at 35°C. * After 48 hours the yeaction
wac llteved, aand the {iltrate wirs dried undev vacuum, The resulting
residue was dissolved jn 95 ethanol /water (v/v), and after adding ~)0ni
silica pel, rthe solveut was removed under vacuum. The dried silica was
Applied to the top of a rilica gel column (2.8 X 50cm) and the prodci
eluted with chlovoform/methanol (95:5, v/v). Fractions containing onl-
product were combined, and the solvent was removed under vacuum. The
residue was redissolved in ethanol and filtered through a 0.22u filter.
Alter removing most of the ethanol and adding ~25ml of water, the material
was lvophillzed yielding 0.088p of 6-iodopurine-9-g-D-2',3’-

dideoxyriboluranoside that analyzed as a 0.2 hydrate (wp = 151-].530(_?).

Anal . Caled. for Cwll ,H[,lO,/: 0.2 HZO:

Li
Caled.: G, 35,15, H, 3.46; N, 15.77
1

Found: €, 35.3L: 1, 3.31 #, 15.83
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Cotvelopropy et laninopurine-2-3-§-2" 5

' -dideoryribofuranoside

6-Cyclopropylmethylaminopurine was prepared by nucleophilic displacement of
the chlorine group on 6-chloropurine (Sigma Chemicals. St. Louis MO) by the

amino groub on cyclopropylmethylamine (Sigma Chemicals, St. Louis MO).

G-Cyelopropylmethylaminopurine (2.64 mwol 0.30 g) was dissolved in 5 ml of
dimethylCornamide. After cooling to room temperature 3’-deoxythymidine
CH0 mmol, 0090 p) (Hovwitsn, J.P. et al., 4. rg. Chem. 31, 205 (19%%)) was
added aloug with 20wl of 10wl potassivm phosphate bulfer with a pi of 6.4
containing Q.04% potassiwm azide.  Purified thymidine phosphiorylase (10, 0G0
I.U) and purine nucleoside phosphorylase (20,000 T1.U) (Krenitsky T.A. et

al., Biochemistry 20, 3615, 1981 and US Patent &4,381,444) absorbed onto 10
wl DEAFE cellulose (Whatman) were added, and the suspension was stirred at
157G, After 8 hours the reaction was filtered, and the [iltrate was appliecd
to a series ol coupled columns. The initial column contained AGLl-X2 resin
(OH-Corm), 2.5 x 10U em, while the second column contained Amberlite XAD-.
resin, 2.5 x 20 em.  Aftevr sample application, the columns werc washed with
900 ml water and the product was eluted with methanol. The product was then

(tash chromatographed on a silica gel column, 5 x 20 cm, with a miziire of

chloveolorm:methanol (2:1, v/v). Solvent was vremoved jin vacuo and the
product gum was transf{evred in acetone to a wvial. Lyophilisation vielded

0.588 p of 6-cyclopropylmethy laminopurine-9-8-D-2° ,2' -dideoxyribofuranoside

that analysed for 0.15 water and V.15 acetone.

/ s o - C g ( S :
Ana). Calcd. for ('l/:Hl‘)NFQZ N.15 H20 0.15 CBHGO'
Caled, o G 57700 1, 6./70, u, 23.29
Fooed, €, 57.73; H, 6.94; K, 23.39

Urample /7

O-lsopropylaminopurine-2-4-0-2" 3’ -dideoxyribofuranoside
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he o svnthesis of 0 h-jsopropyiaminopurine-2-7-D-2" 2 -dideoxyriboe{uvranoside

was peviovmed asodeseribed in Exawple 1 oexcept that 6-isopropylaminepurine
(paiepaver firom  O-chlovopurine {(Sigma  Chemicals, St Lovis o) ard

tsopropvlamine)  was dissolved in  5ml  each of dimethylformamide and

dimethylsulfoxide.

After lyophilization, the 6-isopropylaminopurine-9-8-D-2',3'-

dideoxyribofuranoside (0.502g) analyzed for 0.2 hydrate (mp = 55-570(3).

Anal. Caled. fou (}13!{].9[‘1502 0.2 HZO:
GCalced.: ¢, 55.08; H, 6.96; N, 264.93

Found: ©, 59 545 4, 6,95, 1, 25.01

Xample 8

Thiamiprine-2-4-D-2' 3" -dideoxyribofuranoslide

Thiamiprine (Purvoughs Wellcome Co., Research Tr iangle Park HC) (0.9%) was
dissolved in 2.5ml dimethylsulfoxide and 15ml dimethoxyethane and combined
with 3'-deoxythymidine (0.8g) (Horwitz J.P. et al J.Org. Chem, 31. 207,
(106 in 3ol potassium  phosphate  pll 6.8, Paviflied  thymidine
phosphovylase (1600 [.U.) and purine nucleoside phosphorylase (70,000 1.U.)

(Krenitsky T.A., et al.,

]

Jiochemistyry, 20, 3615, 198 aud US Patent

403810440 ) were added and  the suspension was siirred at 3501;. Al ter b6
hours the veaction was filtered and the volume reduced in vacuo to a syrup.
Water (25ml) was added and the solution stored overnight at 3°C.  The
precipitate was collected by filtration, suspended in 35ml dimetihs i formamiide
and filtered, To the filtrate was added 15ml methanol, and the solution was
storad at -20°C. After 5 days the solids were collected by filtration,
dissolvad in (5% methanol/water (v/v) and chromatograhed on a AG-1 X2
hydroxide L‘ésin, The product was eluted with 65% methanol/water (v/v).
Alter removal of the solvent in vacuo, the solids were dissolved in JOml
chioroform/methanol (9:1) and chromatographed on a bed of silica pel (3 x
H0cm) equilibrated with chlorolform/methanol (9:1, v/v). Product containing

Fractions were combined and rhe solvent removed under vacuum., The residual
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dibiea el wan remaved tron e preduact by dissolving in 95% ethano) Juat e

o el Tl reriog, thyeupihy 2 0000 Pilter. The ethanol was cvapovated of |
A 00w water oo adeded The resulting suspension was Lvophilised
e ddiing O 0hhp TThiomipyine -9 4-000 U cdideosyribofuranos tde that  analyeed

. . . - g}
anoa 004 hdyate contaiuing U/ cquivaleuts ol methanol (mp - 130 C, pavtial

0.,
me] Cing, at lLO’C),

) g " > 4 L7 :
Anal. Calcd. for (lhul()wBOItO ) ”20 0.7 CHAO
Caled.: C, 41.84; H, 4.68; S, 7.60; N, 26.55
Fanned: G 4L.93; H, 4,43, 5, 7.48;, N, 206.34
Example 2

2-Amine-6-n-propoxypurine-2-8-D-2' 3" -dideoxyribofuranoside

2-Amino-6-n-propoxypurine (prepared by nucleophilic displacement of the
chlorine group on 2-amino-6-chlovopurine (Aldrich Chemical Co., Milwaukce
WI) by the alkoxy anion Tormed between sodium hydride and propanol) N.21g)
and 3’ -deoxythymidine (0.2%9g) (Horwitz J.P. et al, J.Org. Chem. 21, 205
(L265) ) were combined in 100ml potassium phosphate, pH 6.8, with U.04s
potassium azlde. Puvified thymidine phosphorzlase (1200 1.U.) and purine
micleoside phosphorylase (8400 I.U.) (Krenitsky T.A., et al., Biochemiscry,
20, 3615, 1981 and US Patent 4,381,444) weve added and the suspension wan
stirred at J'_’OL'. After 48 hours the reaction was filtered, and the [ilirate
was chromatographed on a column containing AG-1 X2 hydroxide resin (2 X
Scm) . The product was eluted with 90% methanol/water (v/v). The solvent
was rvemoved under vacuum, and the rvesidue was dissolved in wethanol. 1Omla
of dry silica gel wevre added, and the methanol was removed wnder vacuum,
the dried silica gel was applied to a silica gel column (2.5 X 30cm)

ecgnilibrated in chlovoflorm/methanol (9:1, v/v). This was also the eluting

solvant, Fractions containing only product were combined and the solvent
was removed under vacuum.  The vresidual silica gel was vemoved, and the
product was dried as described in Example 8. This yielded 0.1325 of

Z-amino-6-n-propoxypurine-9-8-D-2' 3’ -dideoxyribofuranoside that analyueed as

a 0.2 hydrate (mp -~ 7006).

NIB/KT/AC/9th March 1988

BAD ORIGINAL O)



S0 - . ALY

Anal . Calted. fov €1
Catedon e Y 0 i oG L, 230G

Povnd s

Example 10:

O-Ethylchiopurine-9-4-0-2" 3" -dideoxyribofuranoside

S-EBrhylthiopurine (5.5 wmmoles, lp) obtained from Sigma Chemical Co., St.
Lowis 1o and 3" -deoxytlormidine (4,47 mmoles) (Horwitz, J.P. et al., J. oy,
Chem. . 3L, 205 (1266)) were suspended in 50 mlL of a 15 ml potassium
phosphate solution with a pH of /.2, Purified thymidine phosphorylase (7890
I. U.) and purine nucleoside phosphorylase (1980 1. U.) (Krenitsky T.A., ¢t
al., Blochemistry, 20 3615, 1981 and US Patent 4,381,444) were added and the
suspension stivred at 38°C. After 144 hours the reaction was filtered and
the [ilrrate ztored at -20°C.  After thawing, the [iltrate was adjusted to

pH 107 wich ammonium hydrexide and chromatographed on a column containing,

Dowex-L-formate resin (2.3 x 8 cm). This column was eluted with
I00n-puropanel fwater (v/v) . Fractions containing product weve combined aned
the  galvent vemoved under  vacou, The residue was dissolved in s

n-propancol/water (v/v) and chromatopraphed on a column containing PioPad pP-2
(oo 90 cm) . The  product was eluted frem the column with 303
u-propavol/water (v/v). Product contalning fractions were combined and the

solvent removed under vacnum yielding 0.427g of 6-ethylthiopuvrine-9-3-p-

2002 -dideoxyvibofuraneside that analyzed as a 0.5 hydrate. Anal. Caleed,
oy o M,0.0.5 1B
oL ‘I)_HL(»S‘ l,‘)?_).) H,}

Caled: G, 492.81; H, 5.92: N

, 12.36; s, 11.44

Found G, A%.63; M, 95.%5; N, 192.28; s, 11.06

HHR data:é6 8.7 (s, 1, llq), 8.67 (s, 1H, HZ)' 6.33 (t,1H, Hl’), 4.1 (m, 2H,
OH, ”a')' 3.4-3.6 (m,2H, S'Cllz,) 1.8-2.4 (m, 4H, 2' and 3'Cl{2), L5 (e, 3,

(,IH}) .
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Frawple 11

ccdmino-f-Bennylthiopurine-"-4-0-2" 3 -dideoxyriboluranoside

2-Anino-06-benzylthiopurine (1.2 mnoles. 0.5 g) obtained from Sigma Chemical
Co., St. Louis, MO and 3'-deoxythymidine (2.0 mmoles, 0.543 g) (Horwitz,
J.P. et al., J. Org. Chem. 31 205 (1966)) were dissolved in 20 ml of 10 mM
potassium phosphate buflfer, pH 7, containing 0.04% potassium azide,
Purified thyunidine phospheorylase (2,000 1.U.) and purine nucleoside

phosphorylase (2,900 [.U.) (Krenitsky T.A., et al., Biochemistry, 20, 3613,

1981 and US Patent 4,281 ,444) were added and the suspension was stivred ac
357C After three daya. S0 omloof 10 mM potassium phosphate bLufer, I
were added. One day later the reaction was Ffiltered. The c¢ake was
dissolved in 20% methanol/water (v/v), filtered, and the ({iltrate was
chromatographed on a 2.5 x 10 cm column containing Dowex-l-hydroxide. The
product was eluted from the column with 903% methanol /water (v/v). Product
containiug fractions were combined and after lyophilization ylelded 0.0806y
of 2-amino-6-bLenzylthiopurine-9-g- D-2' ,3' -dideoxyribofuranoside.

Anal. Caled. for ¢ 19959, S 8.9/

*

LGS, ST Y L 5036, N
Found: C, 57.02; H, 5.39; N, 19 5i; 5, 8.89

RER data: & 8.18 (s, L ti, H,), 7.3 (m, 5 I, @), 6.0 (s, 2U, N,), 6.08 (dd,

8
1 H],}, 4.93 (b, L H, 5 Oy, 4.45 (b, 2H, CH)), 4.08 (m,1H, H

(m, 2 H, 5 LLHZ), 2.35 (m, 2 H, 2’ CHZ)' 2.0 (m, 2 H, 3 CHZ).

Exzample 12

OH-Ethoxypurine-2-2-D-2' 3’ - dideoxyribo furanoside

O-bBthoxypurine (3.0 mmoles, 0.5g: Sigma Chemicals Co., St. Louis HMO) aund
3" -deoxythymidine (3.3 mmoles, 0.75g) (Horwitz, J.P., et _al., J. Org . Chem.
31, 205, (1966)) were suspended in 25ml of 10 mM potassium phosphate buffer
pHt 6.8  and  containing 0.04% potassium azide. Purified thvuidine
phosphorylase (800 1. U.) and purine nucleoside phosphorylase (1,200 . ¢

tKvenitsky T.A. et al.. Biochemistry, 20, 3615, 1981 and US Patent
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c . . e . .
o oty eve added aned the suspension was stivred at 3574, Alter 5

hones . Shmt ol Ju wll porazsium phosphate buflfer ptt 6.8, were added and tie
reaction  stivrved  for an additional Ffive days at 35°¢. The veaction
precipitate was vemoverd by filtration and the filtrate chromatographed on a
2.5 x 10 cm column containing Dowex-l-hydroxide. The product was eluied
with 90% methanol/water (v/v) and the product containing fractions combined.
After removing the solvent by vacuum, the material was dissolved in 30%
n-propanol/water (v/v) and chromatographed on a 5 x 90 cm column containing
BioRad P-2 resin. Product containing fractions were pooled and after
L7ophilization vielded 0.2255 of 6-ethoxypurine-9-4-D-2° 3" -dideoxy-

ribofuranoside that analyzed as a 0.15 hydrate.

Anal. Caled. fov C H . N_O  0.15H_0: G, 53.98; M, 6.15; N, 20.98
13717572 7
Found: €, 54 .05; H, 6.15; N, 20.88
MR data: 88.6 (s, 1 H, ”3)' 8.5 (s, 1H, ”2>' 6.3 (dd, 1 U, “1')' 4.97 (v, 1

57 O, 46 (mo 2 M, -CH,), 601 (m LW, M) 3,53 (m, 2 0, 50 an),
. ra

241 (m, 2 W, ;' CHZ)' 2.03 (m, 2 H, 3' CHZ)' 1.4 (¢, 3 H, J~0.035 hz, CH]).
Lrample 13

OoDiwmethylaninoparine-2-4-0-2°3" -dideosyribsfuraroside

S-Dimethylaminopurine (6.1) mmoles, lg, Sigma Chemical Co., St. Louis, My
and 3 -denzythymidine (4,44 moles, lg) (Horwitz, J. P. et al. J.ooo Do
Chem., 31, 205 (1966) were suspended in 50ml of a 10 mM potassium phosphace
sclution pH 7.0 and containing 0.04% potassium azide. Purified thvmidine
phosphorylase (2000 I. U) and purine nucleoside phosphorylase (2000 1. U.)
(Krenitsky T.A. et al., Diochemistry, 20, 3615, (1981) and US Patent
A4,381,444) were added and the suspension stirrved at JSUC. After 120 hours
the reaction was filtered aud the f{iltrate chromatographed on a coiwmn
containing Dowex-l-hydroxide resin (2.5 x 8 cm) with 90% methanol and water
(v/v) as the elneni. Fractions containing product were combined and the
solvent. removed under vacuun, The vesidue was dissolved in 2% ml 3
n-propanol/water (v/v) and chromatographed on a columm containing BioRad -2

(5 x 90cm). The product was eluted with 30% n-propanol/water (v/v).
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Product enntaining, racticns wore combined and the solvent removed vnder

A, The  residoe was  dizsolved 1o 20ml de-ilonized  waoer Gl
cinomatorvaphed on A column containing Sephadex G-10 resin (5 x Y%0cwy.  {he
aluenl  was  waler . Appropriate fractions were combined and after

Iyophilization yielded 6-dimethylaminopurine-9-4-D-2',3" -dideoxyribo-

furanoside that analyzed as a 0.3 hydrate and (mp = 162°C).

Anal. Calcd. for G N50,0.3H,O C, 53.64; H, 6.60; N 26.06

2t 7N50,0. 34,
Found: C, 53.63; H, 6.63; N, 25.8

Faample L4

C-Hydroxyethylaminopurine-2-B-pD-2' 3’ -dideoxyvibofuranoslide
L-llydroxyethylam

6-Hydroxyethylaminopurine (2.8 mmoles, 0.5g, Sigma Chemical Co. St. Louis,
HO) and 3'-deoxythymidine (3.30 mmoles, 0.76 g) (Horwitz J.P. et al, J.Org.

Chem., 31 205, (1966)) weve suspended in 75 ml of a 10 mM potassium buffer,
pH ool 6.8 and centaining 0.04% potassium azide. - Purified thymidine
phosphorylase (400 1.U.) and purine nucleoside phosphorylase (700 1.11.)

(Krenitsley T.A., et al, Riochemistry, 20 3615, 1981 and U.S5. Paton

a,321,4040) were addad andd the suspension was stivred at 35°%C. Alver &
days, 600 1.U. thymidine phosphorylase and 1050 1.U. purine uncleoside
phosphorvlase were added, After an additional day, the reaction wax
filtered and the f[iltrate was applied to a 2.5 x 10cm column contained
Dowe: - L-hydroxide. The product was eluted with methanol. Product
containing fractions were combined and evaporated under vacuum. The residue
was then applied and eluted from a 2.5 x 50 c¢m silica gel column nndev
pressure with a mixture ol (8:2) chloroform: methanol. Product containing
tractions were combined and after lyophilization vielded
6-hydroxyethylaminopurine-9-4-D-2',3" -dideoxyribofuranoside that analyzed as

[ e }

a 0.65 hydrate and (up - 153°C).

Anal Caled, (or C]ZHE7NU“10‘G)”ZO:
Calced: C, 42.053:; U, 6.3n; N, 24.07

Found: ¢, 49.85; H, 6.07; N, 23.70.
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H-Cyrelopropylaminopurine (prepared (rom G-chlovopurine (Sigma Chemicals, 5t.
Louis MO) and cyclopropylamine) (2.86 mmoles, 0.5 g) and 3’ -deoxythymidine
(4.30 mmoles, 1 g) (Horwitz J.P. et al J.Org.Chem., 31, 205 (l966)) were
dissolved in 10 ml of a 1:1 dimethylsulfoxide: N* N’ -dimethyl formamide
mixture and further diluted with 30 ml of a 10 mM potassium phosphate buffer
plt 6.8 and  containing 0.04% potassium azide. Purified thymidine
phaospherylase (10,000 1.U.) and puvrine nucleoside phosphorylase (20,000
Py (lvenitsivy T.AL, ot al, Biocliemistry, 20, 3615, 1981 and US Patent
“4.381,4464) absorbed onto 10 mlL of DEAE vesin (Whatman) were added and the
suspeusion was stirred at 35°C.  After 8 hours the reaction was filtered and
the Liltraie was applicd to a seriecs of coupled columns. The initial colwm
contained Dowex-1l-hydroxide (2.5 x 10 cm) while ‘the second column was filied
with Amberlite XAD-2 resin (2.5 x 20 cm) ., After sample application, the
colimns were washed with a lavge volume of water and the product was eluted
with methanol. Product  containing fractions wevre combined and after
tvophilization vielded 0.54 I ot
h-ﬁyclopyopyaniuopurino-”-ﬂ-b—2"3'-dideoxyribofuranoside that analyoed as
A0S herdvate and (mpoe- 63~OBOC).

Anal. Caled. for Mo 0055 |

oLl
1371757 ?
“alcd: C, 54./3; H, 6,40 N, 24.55

(O3

Found: ©, 54 .67, H, 6.43: N, 24.57

Laample 16

Q;g;ﬁigpgugllgmLyopug;ug;ﬂ—U-2'.3'-diduoxyribofuranoside

hH-Crelopentylaminopurine (prepared from 6-chloropurine (Sigma Chemicals. 5t
Louis MO) and cyclopentylamine) (2.49 mnoles, 0.506 g) was dissolvad in 5 ml
Not-dimechyl formamide and 5 ml dimethylsul foxide. 3" -deoxythymidine (3 94

moles, 0.8% g) (Horwitz, JoPo, et al J.Org.Chem., 31, 205 (L966) ywas added
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Adoug with 30 mloof bomil porassium phosphate bufler, pli 6.8 and G0
potassiom anide, The pH was adjusted Lo 6.8 with acelic acid. Purified

thymidine phosphorylase (10,000 1.U.) and purine nucleoside phiosphorvlase

(au, 000 )ty (Krenitsky T.A. . eL_al, DBiochemistry, 20, 3615, 1981 and US :::
Fatent 4,381,444) bound to DEAE-cellulose (Whatman) was added to the o
reaction mixture. The suspension was stirred at 35°C for 8 hours, filtered, o
and the filtvate stored overnight at -20%. Upon thawing, the filtrate was o
applied to a 2.5 x 10 cm column containing Dowex-1l-hydroxide resin. The <
product was cluted with water. Product containing fractions were combined %
and chromatographed on a column containing XAD-2 vesin (2.5 x 20 cm). This

preduct was eluted with 350 ml of water followed by methanol. Product

containing fractions were combined and the methanol removed under vactium,

The vesidue was dissolved in water and after lyophilization, yielded 0,459

ol b-cyclopentylaminopurine-4-D-2’,3-dideoxyribofuranoside that analyzed as
0.

a 0.05 hydrate and (mp ~ 88°C).

Anal. Calcd. for C

N.0,0.05 H,O
52

15t 1M59, 2
Caled; €, 59.21 H, 6.99: N, 23.02

Found; €, 59.24; H, 7.05; M,22.95

Aofmine-0-methoxypuine-2-0-D-2° 3 -dideoxyribofurannside .

2-Amivo-6-methoxypurine (3.0 mmoles, 0.5 g, prepared [from 2-amino-h-
chloropurine  (Aldrich  cChemical Co., Milwaukee WL) and wmethanol) aud
Vo-deoxyehymidine (4.50 wmoles, 1p) (Horwitz J.P. et al, J.Org. . Chem, 3
205 (1966)) were dissolved in 10 ml of a 1:1 dimethylsulioxi.ie;
et -dimethylformamide mixture and further diluted with 30 mi of a 10 mi
potassium phosphate bufler with a pll of 6.8 and containing 0.04% potassium
azide. Purified thymidine phosphorylase (10,000 I1.U) and‘purine nucleoside
phosphorylase (20,000 1.U.) (Krenitsky, et al., Biochemistry, 20, 3615, 128]
and U5 Patent 4,381,444) adsorbed onto 10 ml of DEAE resin were added and

. . o . . .
the suspension was stirred at 35 C. After 8 hours the reaction was filtered
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Aand chie fiitrate wan applicd o a 2.5 = L0 cm coluan containin:,
Poves -1 -hivdroside Fractions coutaiuing product were pooled and veducsd ro
A ovolunes of O mis. ihis sample was applied to a 2.5 x 20 cm column il
cith Amberlite XAD-7 reain, The column was washed with a larpe volume of
water and  the  product was  eluted with methanol, Product containing

(ractions weve rowbined and alter lyophilization yielded 2-amino-6-

me thoxypurine-2-g4-0-2' 3" -dideoxyribofuranoside.

3
Found: o, 4270, 1, 5.77; M, 206.34.

Anal. Caled. jor C]L“IS“"»D G, 49.81; H, 5.70; N, 26.40
2

Example 10

OH-n-tropoxypurine-9-4-D-2" 3" -dideoxyribefuranoside

6-u-Propoxypurine (0.5, 2.8 mmoles, Sigma Chemicals, St. Louis, HO) and
3 -deoxythymidioe (0.2%p, 4.2 mmoles) (Hovwitz, J P, ot al J.0vp . chem. 31,

205 (1996))  were dissolved in Swl  dimethyl sulfoxide and  Swml .0

1 '

dimethvlformamide . J0mi of  10ml potassium phosphate buffer, pil ha
containing 0. uan potassiwn azide and purified purine nucieoside
phospborylase 20,000  1.U.) and thymidine phosphorylase (10,000 1

(Krenivsky, T.A., ol al., DBilochemistry, 20, 3615, 1981 and U5 atent

4,381,048 absarbed ontoe 10wl of DEAE-ceilulose resin were added ~ud (e

;

reaction was stirred at 35°C for 7 hours. The resin was vemoved by
r:em:rifugnt’Lon and the supernatant applied to a coluwmi of AGL-X2 (01 fovm),
2.5 x l0em, coupled Lo a column of XAD-2, 2.5 x 20cm. The columis wore
washed with 300ml of water and the product was eluted with methanol. The
product wvas [lash chromatographed on a silica gel column, 3 x 50 cm, with
chlovoform @ methanol ({2:1 v/v). Lyophilization afforded 0.9 ol
G-u-propoxypurine-%-g-p-2' 3’ -dideoxyribofuranosicde tlmt. analyzed as a 0.3

hydrate.

Analysis Calculated forv I N 010.3H?O

“iathighy )
Calculated : C, 53.04; H, 6.61; N, 19.75
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Do le 12

Houn-bButoxypurine-9-4-D-2* 3" -dideoxyribofuranoside

b-n-Butoxypurine (0.5g, 2.6 mmoles, Sigma Chemicals, St. Louis, MO) and
3’ -deoxythymidine (0.70g, 3.1 mmoles) (Horwitz J.P. et al, J.Org.Ghem., 31,
205 (1966)) weve suspended in 100ml of 10mM potassium pliosphate buffer, pl!
h.B. containing 0.04% potassium azide. Purified purine nucleoside
phosphovylase (3,500 1.U.) and thymidine phosphorylase (800 L.u)

(Frenitsky, T.A,

—

voet oal.. Biochemistiy, 20, 3615, 1981 and US lPatent
A, 381,4404) were added and the solution was stirrved at 32°C. After 7 davs
the vreaction was filtered and the [iltrate applied to a column containing
ACL-X2 (OH- forxm), 2.5 x 1Ocm. Product was eluted with 903% aqueous
methanol. Solvent was removed in vacuo from the product and the residue was
flash chromatographed on a silica gel column, 2.5 x 80 cm, with chloroform

methauol (8:2, v/v). The product was dissolved in water and applied to a

colvmn containing XAD-2, 2.5 x 20cm. The column was washed with 500l of

water and then developed with methanol. Lyophilization yielded 0.270np

of

. . R ‘- - . O
Oon-buraxypurine-9-74-p-2 1 ~idideoxyriboluranoside (mp 55°C).

alvsis Calculate for i
Anal i alculated for L]','ll')nd/‘()3

Calenlated @ G, 57.52; H, 6.90: N. 19.17
Found : C, 57.86;, H, 7.29; N, 18.83

Example 20

ﬁ-Ctgiggyggjlwethoxypurng—Q-Q;D-Z’,3'~dideoxyribofuranoside

6-Cyclopropylmethoxypurine was prepared by nucleophilic displacement of the
chlorine group on 6-chloropurine (Sigma Chemical Co., S$t. Louis MO) by the

alkoxy anion (orwed between sodium hydride and cyclopropylmethyl alcohol.
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G-cvebopropybme Chomepen i RV 265 PO (05 ) arid LA e e
Shemidine (0008 A6 0 weales) (Hovvitn ot al, J.oovy . Chem., 21, 0 cfrinn g

cere reacted and chromatocsvaphed on AGL-X2 (Gt Lorm) and XAD-2 az describhed
in Bxample L8, Product containing (ractions weve tlash chromatogvaphed ou a
silica gel column, 3 = 50 cm, with acetonitrile : water (98:2, v/v).

Lyophilization yielded 0.4%6g of 6-cyclopropylmethoxypurine-9-4-D-2' 3'-

dideoxyribofuranoside.

EITARE LA

Caleulated €, 57.92; H, 6.25; N, 19.30

'

Analysis Calculated for

Found : C, 57.99: t, .25 N, 19.27

Feample 21

G-Cyclopentyloxypurine was prepared by nucleophilic displacement of the
chilovine group oun 6G-chlovopurine (Sigma Chemical Co., St. Louis, 31, /on

(1966)) b'y the alkoxy anion [ormed between sodiwn hydride and cyclopentanol .

G-Cyclopentyloxypurine (0.0064, 2.48 wmmoles) and 3’ -deoxythymidine (05,
3.8 imoles) (Hovwitz J.D., »t al, J.0rg.Chem, 31, 205 (1Y66)) were veacioo!
and chromatographed on ACGT-X2 (OH Torm) and XAD-72 as described in BEHETNE
ld.  GSolvent was vemoved {n vacuo from product fractions and the cesidue was
[lash chromatographed on a silica gel column, 3 x 50cm, with chlovofarm

me thanol (95.5, v/v). Lyophilization yielded 03855 ol
fi-cvelopentyloxypurine-9-/-D-2" 3’ -dideoxyribofuranoside that analwzed as

0. 15 hydrate.

Analysis Calculated for (ILSH,(_,”I-JQO3 0.151{20

Calculated : ¢, 58.68; H, 6.66; N, 18.25
Found : ¢, 58.61; H, 6.53; N, 18.25

Example 22
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H-Crelobex s loxyprrine - d-D-2" 3" -dideoxyribofuranoside

h-Crelohexyloxypurine was  prepared by nucleophilic displacewent of the
chilorine group oun 6-chlovopurine (Sigma Chemical Co., SC. Louis ) by the

Alkoxy anjon formed between sodium hydride and cyclohexanol.

6-Cyclohexyloxypurine (0.50g, 2.29 mmoles) and 3’ -deoxythymidine (0.776g,
3.42 mmoles) (Hovwitz J.P. et al J.Org.Chenm., 31, 205 (1966))
chiromatographed on AGl1-X2 (OH form) and XAD-2 as described in Example 18
wilth the exception that 10ml glyme in addition to the Sml dimethyl sulfoxide
And Sl N N-dimethyl(ovmamide, and a total of 70 ml of 10mM potassiun
phosphate  buffev, pH 6.8, containiug 0.04% potassium azide were used,
Lvophiliration yielded 0.102g of 6-cyclohexyloxypurine-9-8-D-2',3" -

. . : 0. .
dideoxyribofuranoside (mp L057°¢C) that analyzed as a 0.2 hydrate.

lJJ-',)“),)‘N/JOJ 0. 2“20

Calculated : ¢, 59.69; U, 7.01; N, 17.40

Analysis Calculated for
Found 0 <) 52 09 H, 6.9%; N, 1/.27
Example 23

Sotvelobutyvlaminopurine-2-4-0-2" 3 -didenzyribofuranoside

h-trelobutylaminopurine was prepared Ly nucleophilic displacement of the
chlorine group on 6-chloropurine (Sigma Chemical Co., St. Louis M0O) by the

amino group on cyclobutylamine,

C-ccTobuty Fami nopurine (O.510p, 2.62 minoles) and 3’-(hu>xthyonlinv (0. 890y,
3.96 mwoles) (Hovwitz J.P. ot al .. Org. Chem., 31, 205 (1966)) weroe reacted
andd chiromatopraphed on AGL-%2  (OH form) and XAD-2 as described in Example
L8 Solvent was removed from product containing fractions and the residue
was flash chromatographed on a silica gel column, 3 x 50cm, with chloroform

methanol (9:1, v/v). Lyophilization yielded 0.524g ot b-cyclobuty-

lnmtnnpurine-Q-ﬂ-D-Z',3’—dideoxyribofuranoside (mp 96~980C).
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Examnle 24

0-Diethvlaminopurine-9- -pD-2'.3'-dideoxyribofuranoside

6-Dicthylaminopurine was prepared by nucleophilic displacement of the
chlorine group on 6-chlovopurine (Sigma Chemical Co., St. Louis HMO) by the

amino group on diethylamine,

6-Diethylaminopurine (0.246g 1.28 mmoles) and 3'-deoxythymidine (0.anlg,
2,04 mmoles) (Hovwits: J.P'. el al J.Org.Chem., 31, 205 (1966)) were reacted
and chromatographed on AGL-XZ (OH form) and XAD-2 as described in Example
18. Solvent was removed in vacuo from product containing fractions and the
residue was f{lash chromatographed on a silica gel column, 5 x 20cm with
chloroform : methanol (9:1, v/v). Solvent was removed in vacuo {rom product
contalning fractions and the residue was flash clivomatographed on a second
silica pel column, 2.5 = 50cm, with ethyl acetate. The product gum was

cransferred in oacetone o a vial and Jyophilization yielded O 0y of -

’ '

dietrhviaminopurine-2-3-D-2" 3’ -dideoxyribofuranoside Lhat analyzed for o )0

water and 0,20 acetone.

Analvsis Calculated for 0.2C ”60 0.25H,0

G, H N
16ty M50 3 2
Calculated © G, 57.03; W, J.4h; N, 22.78

Pound <, 57,02, H, 739 4, 22./72

6-Cyrrolidinopurine-9-0-D-2' 3 -dideoxyriboluranocside

6-Pyrrolidinopurine was prepared by nucleophilic displacement of  the

chliorine group on 6G-chloropurine by the amino group on pyrvolidine.
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netsrcebidinoparine (050080 2 64 mnoles) and Y-deoxvihomidine
b | by . J

\

0.0y, 3,98
mooles)y (Horwils T80 ot al 0. Org. Chem., 31, 205 (1966)) wevre dissolved in
>oml dimethyl sulfoxide and 5 ml N,N-dimethylformamide. Thivty al of 10 ml
potassiwn phosphate buffer, pH 6.8 containing 0.043 potassium azide and
purified purine nucleoside phosphorylase (20,000 [.U) and thymidine
phosphorylase (10,000 T.U) (Krenitsky, T.A. et al., Biochemistvy, 20, 3615,
1981 and US Patent &4,381,444) adsorbed onto 10 ml of DEAE-cellulose resin
were added and ihe reaction was stirred at 35°C for 7 hours. The rcesin was
rewoved by centrifugation and the supernatant applied to a colan of AGL-X2
(OH-form) . 2.5 x 10 cm, coupled to a column of XAD-2, 2.5 x 20 cm. The
cobmns were washed with 300 ml of water and the product was cluted with
methauel . Lyophilization yielded 0.385g of G-pyrrolidinopurine-9-/-n-

2,3V -dideoxyribofuranoside that analyzed as a 0.05 bydrate (mp 158-1 5970y

Aualysis Caleculated for C N.O, O0.0SH,.O

14119950, 2
Calculated : C, 57.94; H, 6.63: N, 24.13

Found : C, 57.92: H, 6.67; N, 24.11
Fetample 26

S-ttorpholinovurine-2-4-D-2" 3 -dideox riboluranoside

h-tlovpholinopurine was preparved by nucleophilic displacement of the cilovine
frroup on h-chloropuvine (Sigma Chemical Co., S$t. Louis MO) by the amine

group on morpholine.

6-Hovphol lnopurine (0.501lg., 2.44 mmoles) and 3’ -deoxythymidine (0.842¢, 3 "2
mnoles) (Horwlitz J.P. et al J.Org.Chem., 31, 205, (l966)) were reactrd aud
chromatographed on AGL-X2 (OH form) and XAD-2 as described in Exampie 15
Lyophilization yielded 0.292g of 6-morpholinopurine-9-ﬂ-D-2’,J'-dideoxy-

vibofuranoside that analyzed as a 0.2 hydrate (mp 9706).

Analysis Calculated for C N503 0.20H.0

AT 2

Calculated : C, 54.43; H, 6.33; N, 22.67
Found : ¢, 54.48; H, 6.28; N, 22.51
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h-voy-Dimethyiallylaminoparine (0.500fp, 2.46 mmoles, Sigma Chemicals, 6.
Louis, HO) and 3’ -deoxythymidine (0.752g, 3.32 mmoles) (Horwitz J.P. et al,
J.Org.Chem., 31, 205 (1966)) were reacted and chromatographed on AGl-X2 (OH
form) as described in Example 18. Scolvent was removed in vacuo from product
~ontaining fractions ond the resjidue was flash chromatographed on a silica
pel colunm, 3w 50 cm, with chloroform : methanol (95:5, v/v). Product
~ontaining ractions were then applied Lo an KAD-2 colwna, 2.5 % 20 cm, and
eluted with wethanol. The product gum was transfevrred in acetone to a vial
and lvophilization yielded 0.445p of 6-y,y-dimethylallylaminepnrine-
A-p4-0-27 3 -dideoxyriboluraneside  that analyzed (or 0,45 water and 0,70
acaetone.,

Analysis Calculated for C NSO 0.45H,0 0.2C,H O

151171859, 2 3t
Calculated : €, 57.99; U, 7.21; H, 21.68

Found : C, 57.77; i, 6.91; H, 21.41
Lxzample 238

b Drylaminopurine-2-4-0-2" 3" -dideoxyribofuranoside

6-Furfurvylaninopurine (0.502g, 2.33 mmoles, Sigma Chemicals, St. Louis, 0)
and 3'-deoxythymidina (0./54g. 3.33 mmoles) (Hovrwitz J.P. et al J.Ovp. Chem.,
3L, 205, (1966)) were rveacied and chrematographed on AGL-X2 (CIl Tovin)y and
AD-2 as described in Example 18. Solvent was removed in vacuo from product
centaining fractions and the vesidue was {lash chromatographed ou a «ilica
ol column, 5 % 50 ¢, with chloveform : methanol (7:1, v/
Lyophilization yielded 0.303g of 6-furfurylaminopurine-9-4-D-2' 3" -dideoxy-
ribofuranoside that analysed as a 0.2 hydrate.

Analysis Calculated for C N,)O3 D.ZHZD
21.96

sl
Caleulated @ G, 56.49; H, 5.50; N
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C-Banzylmercaplopurine-2-4-D-2' 3'-dideoxyribofuranoside

6-Benzylmercaptopurine (0.50lg, 2.07 mmoles, Sigma Chemicals, St. Louis, HMO)
and 3'deoxythymidine (0.704g, 3.11 mmoles) (Horwitz J.P. et al J.Org.Chewm.

3L, 205, (1966)) were reacted and chromatographed on AG1-X2 (OH form) as

APONOOT S

described in Example 18 except that 10ml glyme was used to dissolve :lLe
prrine base.  Solvent was removed in vacuo from product containing fractions
and the residue was [lash chromatographed on a silica gel column, 3 < 50 cm,
with chloroCorm @ methanol (95:5, v/v). The product was transferred in
crhanol fo a vial and lvophilization yielded 0.304g of 6-benzylmercapio-
purine-9-g-0-2" 3" -dideoxyribofuraneside that analyzed for 0.0% water and

0.05 ethanol (mp 81—83°C).

Analysis Calculated forv LlV“]ﬂNﬁOZS O.O)HZO O.OSLZHOO

Calenlated @ ¢, 59.43; U, 5.37; N, 16.21; S, 9.28
Found o ¢ 5949 H 5, 38§, 16.32: S, 2.30

Levavanp le 30

ceAnilineparine-"-g-b-2" 3 .dideoxyriboluranoside

H-Anilivopurine (0.500g8, 2.37 mmnoles, Sigma Chemicals, St. louis, HOYY o
3’ -deoxythymidine (0.752g, 3.32 mnoles) (Horwitz J.P. et al J.Org.Chem., 230,
205 (1966)) were vreacted and chromatographed on AGl-X2 (OH  formy as
described in Example 18, Solvent was removed in vacuo from produci
containing fractions and the residue was flash chromatographed on a siljca
cel column, 2.5 x 50 cm, with chloroform : methanol (95:5, /)
Lyophilization  yielded 0.470g of 6-anilinopurine-9--D-2°.3" -dideo .
ribofuranoside that analyzed as a 0.05 hydrate (mp 170-1720C).

Analysis Catculated for C

NSO' 0.05H,0

16t /850y 2
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2-Amino-6-ethoxypurine-2-/4-0-2", 3" -dideoxyribofuranoside

2-Amino-6-ethoxypurine (V.5g, 2.8 mmoles prepared by nucleophilic
displacement of the chlorine group on 2-amino-6-chlovopurine, (Aldrich
themical Co., llilwaukee WL) Dby the alkoxy anion formed between sodiua
hydride and ethanol) and 3'-deoxythymidine (0.950g, 4.19 mmoles) {(liorwit.
d.P. et al J.Ovg.Chem., 31, 205 (1966)) were reacted and chromatographed on
ACGL-X72 (OH ferm) and XAD-2 as described in Example 18. Solvent was vemoved
in vacuo  from product econtaining fractions and the vesidue wasz (lazh
chvomatographed on a silica gel column, 5 x 20 em, with chloroform

methanol (9:1, v/v). Lyophilization yielded 0.443g of 2-amino-
6-ethoxypurine-9-4-D-2',3" -dideoxyribofuranoside that analyzed as a 0.3}

: . )
hrdrate (mp 150%, partial melt at 65°C).

Analysizs Caleulated for (:12”1/‘\;5”3 ().31(20
Calculated o ¢, 50.673; i, .23 M, 24.060

Found @ C, S0 /7, W, 6,21, N, 2063

2.6, 8-Triaminopurine-2-4-0-2' 3" -dideoxyribofuranoside

o

2,6, 8-Triaminopurine (0.500g, 3.0 mmoles) (Davies, R., et al.. Piociim.
Riophys, Acta., 564(3), 448, 1979) and 3'-dideoxythymidine (1.02;., .5
mmoles) (Hovwitz J.P. ntL al J.0rg.Chem. 31, 205 (1966)) were veacted and
chromategraphed on AGl-X2 (OH form) and XAD-2 as described in Example 18§.
LLvophilization yielded 0.148g of 2,6,8-triaminopurine-9-4-n-2",3".
dideoxyribofluranoside that analyzed for 0.7 methanol (mp 154°6) .

Aunalysis calculated for C

’
! 70, 0. /CHQO

10549,
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Cadonviated o0 S8A 00 1 6 200 1, Y 08

Found o0 A4 510 H, 5.0 . 3378

Ezample 3

2-Amino-6-benzylaminopurine-9-4-D-2' 3’ -dideoxyribofuranoside

2-Amino-6-benzylaminopurine (0.2g, 0.8 mmoles prepared by nucleophilic
displacement of the chlorine group on’ 2-amino-6-chloropurine (Aldrich
Chemical Co. Milwaukee Wi) by beuzylamine) and 3" -deoxythymidine (0.282y,
1.2 mwoles) (llevwitz J.P. et al J.Ovg.Chem,, 31, 205 (1966)) were reactnd
and chromatographed on AGL-X2 (OH Lorm) and XAD-2 as described in Example 18
except smallevr amounts of purine nucleoside phosphorylase (10,000 1.U.) aund
thymidine phosphorylase (5,000 1.U.) were used. Lyophilization yielded
0.182¢ of 2-amino-6-benzylaminopurine-9-4-0-2*,3' -dideoxy- ribefuranoside

that analyzed for 0.60 methanol (mp 92—9140C).

Analysis Calculated [or ('1,7“20”607. O.()OCH/‘O

Calculated : G, 58.78; N, 6.28: N, 23.37
Found : C, 58.60; [t, 6.06; N, 23.48

Lzample 34

2-Amino-6-cyclopropylamingpurine-9-8-D-2, ‘3" -dideoxyribofuranoside

2-Amino-6-cyclopropylaminopurine (0.495g, 2.1 mmoles prepaved by
nucleophllic displacement of the chlorine group on 2-amino-6-chlovopurine
(Aldrich Chemicatl Co. Hilwaukee Wl) by cyclopropylamine) and
3" -deoxythymidine (0./73g, 3.2 mmoles) (Horwitz J.P. et al J.Org. Chem., 31,

205 (1966)) were veacted and chiromatographed on AGL-X2 (Ol form) and XAD-2

as  descvibed in Example 18, Lyophilization yielded 0.419; of
2-amino-6-cyclopropylamino- purine-9-8-D-2’-dideoxyribofuranoside that

analyzed as a 0.3 hydrate (mp 82-8/40(3).

Analysis Calculated for N O 0.31120

131869,

HIB/KT/AC/9th March 1988

BAD ORIGINAL

AP000073



VOiuwyy i

Catentated oo, 2080 M, 0 Y il 28 0472

Found o0,

Example 20

2-Amino-6-methylaminopurine-9-0-D-2" 3-dideoxyribofuranoside

2-Amino-6-methylaminopurine (0.5 g, 3.0 mmoles prepared by nucleophilic
displacement of the chlorine group on 2-amino-6-chloropurine (Aldrich
Chemjcal Co. HMilwaukee WI) by methylamine) and 3'-deoxythymidine (0.893 ;,
3.9 mmoles) (Horwitz, J.P. et al., J. Ong. Chem., 31, 205 (1966)) wereo
suspended in 100 ml of LU mit potassium phosphate bulfer, pH 6.8, containing
0.042 potassivm azide. Puriflied purine nucleoside phosphorylase (2,880 1 1)
and thymidine phosphovrvliase (1.200 1.U.) (Krenitsky, T.A. et al.,
Biochemistyry, 20, 3615, 1981 and US Patent 4,381,444) were added and the
reaction was stirrved at 33°C for 72 hours. The reaction was applied to a
column of AGL-X2 (OH-form) 2.5 x 10 cm, and the product ecluted with 903
Aanueous methanol Soivent was removed i vacuo and the residue was {lash
chiromatopraphed on a silica pel column, 2.5 x 30 cm, with chloroform:
me Lhano | (97.3, vV Lyophilization vielded 0.7 " o
Z-amiua-6-methylaminopurine -

9-0-b-27 3-dideoxyribofurannside that analysed as a 0.4 hydrate (m.p.
partial mele at /57G)

Analysis Calculated for Cl.l“].GNGOZ 0.141{20

Calculated: G, 48.66; U, 6.24. N, 30.95

Found: C, 48,57, W, 6.2/7: U, J0./7
Example 36

d-Awino-6-u-propoxypurine-2-7-D-2" 3" -dideoxyriboluranoside

2-Amivo-6-n-propoxypurine (0.21 g, 1.1 mmoles prepared by nucleophilic
displacement: of the chlorine group on 2-amino-6-chleowpurine ({Aldrich

Chemical Co. Milwaukee WI) by the alkoxy anion formed between sodium hydride
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el nepropanely and 3 cdeciythvmidine (00293 ¢, 1.3 mmoles) (Hovwitve, J.1.
coad, L ove. Chem., Y, 205, (1966)) were suspenaed in 100 al of 10 &

potassitn phosphate  bulier, pll /.0 containing 0.04% potassiwn  anide.
Pavilied  purine nucieozide  phosphorylase (2,880 1.U) aud  thymidine
phosphorylase (1200 [U) (Krenitsky, T.A, et. al., Biochemistry. 20, 3615,
1981 and US Patent 4,381,444) were added and the reaction was stirred at
33°C for 48 hours. The reaction was applied to a column of AGLl-X2 (OH form)
2.5 x 5 cm, and eluted with 90% aqueous methanol. Solvent was removed in
vacuo and the residue was [lash chromatographed on a silica gel column 2.5 x
30 cm, with chlorofovm: methanol (Y:1 v/v). Lyophilization yielded 0.132 s
of 2-amina-H-n-propoxypurine-9.4-D-2' 3.

Adidenzyribofuranoside that analvsed as a 0.2 hydrate (m.p. 700(2)

Analvsis Calculated for € NSO 0.2H,0

13t1gN50 2
Calculated: ¢, 52.59; H, 6.59; N, 23.59

, 52.52; H, 6.62; N, 24.49

Found: C

G-Benzylaminopurine-2-4-0-2° 3'-dideoxyribofuranoside

H-ieonzylaminepurine (1.9 ¢, 4,44 mmoles, Sigma Chemicals, St. Louis, !10) an!

3’ -deoxythymidine (1.0 g, 4.4 mmoles) (lovrwitz, J.P. ot al., J. ure

{
= L L

Chenm.
31, 205, (1966)) were suspended in 50 ml of 15 mi potassium phosphate
buffer, pH 7.2. Purified purine nucleoside phosphorylase (2,000 1.U.) and
thrmidine phosphorylase (/7,900 1.U.) (Krenitsky, T.A., ct. al., Biochemista
29, 3615, 1981 and US Patent 4,381,444) were added and the reaction was
stirred at 25°C. After 1 hour, 6ml of diglyme were added and the reaction
was stivrved at 37°C for 6 days. The reaction filtrate was adjusted to pH
LO.5 with ammonium hydroxide, applied to a column of AGl-X2 (formale form),
4 x 6 cm, and the product eluted with 30% aqueous propanol. The product waz
then chromatographed on a P-2 column, 2.5 x 90 cm, eluted with 303 agqueous
propanol and lyophilization yielded 0.063 g of 6-.benzylaminopnri.ne-‘)-/J-D-

: . - . 0
2" .3 -dideoxyribofuranoside that analysed as a 0.5 hydrate (m.p. A57°C).
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oV e ideorrrinalhrranes ide that analysed as a 0.7 hrdrate,

Analyasis cajrulated for ‘:Ll“i‘)rv;f)(]?_ ‘).fH)U
Colealated: G, 030680 1, 7.6 . 2N 015

Found: ¢, 53.23; N, /7.08; ", 24.18

Example 40

6-Cvclohexylaminopurine-2-4-D-2' 3’ -dideoxyribofuranoside

H-Cyelobexylaminoepurine was prepaved by nucleophilic displacement of (he

chlovine group of 6-chlovopurine by cyclohexylamine.

h-Cyclohexylamlnopurine (1.0 g, 5 mmoles) and 3'-deoxythymidine (2.07 g, 2.1
mnoles) (Horwitz, J.P. et al., J. Qrg. Chem. 31, 205, (1966)) were dissolved
in 25 ml 2-methoxyethyl ether and 500 ml of 10 mM potassium phosphate
buffer, pH 7.2. Purified purine nucleoside phosphorylase (5,000 1.U) and
thymidine phosphovylase (3850, 1.U.) (Krenitsky, T.A. et. al., Diochemistiy,

20, 2615, 1981 and US Patent 4,381,444) were added and the reaction was

. 40, . . Vo . .
stivred at 37°C for / days.  The veaction mixtuve was applied to a column ol
SAD-Z and washed extensivnly with water, Product was eluted with 903
agueous  methanol . UV absorbing Cractions were pooled and applicd o g

cobume of ACT-X2 (OH-Torm), 2 x 12 em, and the product was eluted with 302
arqueons methanol .  The product was (uvther chromatographed on a P-2 column,
2.5 x 90 cm, and a G-10 column, 2.5 % 90 cm, and each column was eluted with
302 aqueous propanol. Lyopihilisatioen vielded 0.093 il of

N

. . 0 A . . : : NN
f-cvelohexviaminopurine -7-3-D-7" 3 -dideoxviibofuranoside (mp 70-727(H

Analyvsis Calculated [or vl N,ju
IR

sy,
Calealated: €, 60.5%; U, /7.30; M. 22.07

Found: ¢, 60.37; H, 7.3%; N, 21.9
bazomple A1

G-llethylaminopurine-2-g-D-2" 3’ -didecoxyribofuranoside
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Dedlerictaminoparine (4000 mmoles, iLnd obtained from Sipma Chemical o, sy

(S

oais, MO and St -deonyvthymidine (4.40 mmoles, Llg)(llovwitz J.D. ~L oal; J.
fvge Cheme 3B 200010000 ) were suspended in 50ml of 1Omid potassium phosphate

buffer, pl 7, and 0.0%% potassium azide. Purilied thymidine phosphorvlase
(2,000 1.U) and purine nucleoside pbhosphorylase (2,400 1.U.) (Krenitsky
T.A., et al., Biochemistry 20, 3615, 1981 and US Patent 4,381 ,444) were
added and the suspension was stirred at 35°C. After three days, the
reaction was stored at -20°C. Upon thawing, the reaction was filtered and
the filtrate applied to a 2.5 x 10 em column containing Dowex-l-hydroxide.
The product was eluted {rom the column with 903% methanol/water (v/v).
Product containing fractions were combined and the solvent removed under
vacuum, This mwatevial was chromatograpbed twice on a 5 x %0 em colwnn
containing BioRad P-2 vesin with 303 n-propanol/water (v/v). froduct
containing fractions wore pooled, and after Lyophilization yvielded 0,391 o)
'34nethylaminopurine-9-ﬂ-D-2',3'~ dideoxyribofuranoside that analysed as a

0.1 hydrate.

Anal. Caled. for ¢ H, . N, 0. 0.11.0: C, 52.62; H, 6.10; N
117195 577 7
Found: €, 52,75, H, 6.16; N, 28.01

, 27.89

HHR data: 6834 (s, 1 .Y, R.12 (5, 1 Hy H,). 7.72 (b, 1 H, NHY 6.23 (&4, |

H, HL’J, .06 (e, LU, 5 oy, 4.10 (m, 1 H, H(',) 3.58-3.69 (M. L H 5 Cli)),

3.45-3.55 (im. 1 H, 5’ Cll7), 2.95 (b, 3H, CHJ), 2.640 (m, 2H. 2'CH>) and 207
(m, 2, 3" Cl.).

<

Example 42

The Lollowing formulations A, B and C are prepared by wet granulation of .
ingredients with a solution of povidone, followed by addition of magnesium

stearate and compression.
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pritablet g landey

Fornulation A
(A) Active inpredient 250 250
(b) Lactose B.P. 210 26
(¢) Povidone B.P. 15 9
(d) Sodium Stavch Glycollate 20 12
(e) lHagnesium Stearate 5] 3

500 300

Formmiation |

o=

ing/tablet

mg/tablet

(A)  Active inpredient 750 250
(b) lLactose 15Q .
(c) Avicel PH 101 A0 26
(43 Povidone h.P. 15 9
o Sodium Stavch Glyeoliate 20 12
(L) Mapnesiom Stearale 5 3

500 300
Formulation

mgltablet

Active ingredient 100
lLactese 200
Starch 50
Povidone 5
Mapnesium stearate ‘ 4

359

MAR/KT/AC/9th March 1988
' - 1

RADN NERINRINAL !’



The Jolloving formidations, O and P, ave prepared Ly direct compression of

e adinixed ingmredionta, The lactose in formulation

covpression tupe dhatey Urast - "leparox").

orrnlation D

Active ingredient 250
Pregelatinised Starch NF15 150
400

Formulation E

mg/tablet

Active ingredient 250
Lactose 150
Avicel 100

500

Loveeniation " (Controlled Nelease ormulation)

The formulation is preparved by wet granulation of the

Iy

is

ol the divecy

ingredients (below)

with a solution of povidone followed by the addition of magnesium steavate

and compression.

NJB/KT/AC/9th March 1988
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LR+ VX

Ay Active dapredient

() Hydvoxypropylmethvlerilulose
(Hethocel K4M Premium)

(c) Lactose B.P.

(d) Povidone B.P.

(e) Magnesium Stearate

Deng release tabkes place over a

after 12 hovurs.

Lxamg

le 43

Lapsule Fovrmulations

Formulation A

200

112

53
28

700

veriod ol abont

hours

and Qs

Compioie

A capsule formulation is prepared by admnixing the ingredients of Fermulation

Doin

Form

Example 1% above aad [illing into a two-parvt

tation B (infra) is prepaved

Formulation b

(a)
(h)
(¢)
(d)

NJB/KT/AC/9th March 1988
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Formulation ¢

mg/capsule
{(a) Active ingredient 250
(b) Macrogol 4000 B.P. 350
600

Capsules of formulation C are prepared by melting the Macrogol 4000 BP,
dispersing the active ingredient in the melt and filling the melt into a

two-part hard gelatin capsule.

Formulation D
mg/capsule
Active ingredient 250
Lecithin 100
Arachis 0il 100
450

Capsules of formulation D are prepared by dispersing the active ingredient
in the lecithin and arachis oil and filling the dispersion inte soft,

elastic gelatin capsules.

Formulation E (Controlled Release Capsule)

The following controlled release capsule formulation 1is prepared by
extruding ingredients a, b and c using an extruder, followed by
spheronisation of the extrudate and drying. The dried pellets are then
coated with release- controlling membrane (d) and filled into a two-piece,

hard gelatin capsule.

NID/KT/AC/9th March 1988 BAD ORIGINAL @
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mg/capsule

(a) Active ingredient 250
(b) Microcrystalline Celiulose 125
(c¢) Lactose B.P. 125
(d) Ethyl Cellulose 13
513 G

Example 44

Injectable Formulation

Forimulation A,

Active ingredient 0.200g
Hydrochloric acid solution, 0.1IM, or
Sodium hydroxide solution, 0.1IM q.s. to pH 4.0 to 7.0

Sterile water q.s. to 10ml

The active ingredient 1is dissolved in most of the water (33°~&OOC) and the
pH adjusted to between 4.0 and 7.0 with the hydrochlovic acid or the sodium
hydroxide as appropriate. The batch is then made up to volume with the
water and filtered through a sterile micropore filter into a sterile 10wl

amber glass vial (type 1) and sealed with sterile closures and overscals.

NJB/KT/AC/9th March 1988
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Formulation D.

Active ingredient 0.125 ¢
Sterile, pyrogen-free, pH 7 phosphate

buffer, q.s. to 25 ml

Example 45

Intramuscular injection

Active ingredient 0.20 g
Benzyl Alcohol 0.10 g
Glycofurol 75 1L.45 g
Water for Injection q.s. to 3.00 ml

The active ingredient is dissolved in the glycofurol. The benzyl alcohol is
then added and dissolved, and water added to 3 ml. The mixture is then
filtered through a sterile micropore filter and sealed in sterile 3 ml amber

glass vials (type 1).

Example 46

AP000073

Active ingredient 0.25 g
Sorbitol Solution 1.50 g
Glycerol 2.00 g
Sodium Benzoate 0.005 g
Flavour, Peach 17.42.3169 0.0125 ml
Purified Water g.s. to 5.00 ml

The active ingredient is dissolved in a mixture of the glycerol and most of
the purified water. An aqueous solution of the sodium benzoate is then

added to the solution, followed by addition of the sorbitol solution and

NJB/KT/AC/9th March 1988
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tinally the (lavour. The wolume is amade up with purified watev aund mixed

well.

Example 47

Suppository
mg/suppository
Active ingredient (63um)* 250
Havd Fat, BP (Witepsol HLS5 - Dynamit NoBel) 1770
2020

*The active ingredient is used as a powder wherein at least 903 of the

particles are of 63um diameter or less.

One-fifth of the Witepsol HL5 is melted in a steam-jacketed pan at 45°¢
maximum. The active ingredient is sifted through a 200um sieve and added to
the molten base with mixing, using a silverson fitted with a cutting head,
until a smooth dispersion is achieved. Maintaining the mixture at ASOC, the
remaining Witepsol 15 is added to the suspension and stirred to ensure  a
homogenous mix. The entire suspension is passed through a 250um stainless
steel screen and, with continuous stirring, is allowed to cool to 40°C. At
a temperature of 33%¢ to AOOC, 2.02g of the mixture is filled into suitahlinr,
2 ml plastic moulds. The suppositories are allowed to cool to room

temperature,

NJB/KT/AC/9th March 1988
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ciample 48

Pessaries

mg/pessary
Active ingredient (63um) 250
Anhydrate Dextrose 380
Potato Starch 363
Hagnesium Stearate 7
1000

The above ingredients are mixed directly and pessaries prepared by direct

compression of the resulting mixture.

Antivival Activity

6-Cyclopropylaminopurine-9-4-n-2',3'-dideoxyribofuranoside

6-methylaminopurine-9-4-0-2',3" -dideoxyribofuranoside,

and

were tested for

activity against HIV generally in accordance with the method described b
fitsuya et al, Proc. Nat. Acad. Sci, USA Vol 82, pp 7096-7100, Oct. 1985 and

found to have activity against HIV at concentrations of luM.

- NJB/KT/AC/9th March 1988 ,
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A compound of formala (1)

Y
KL
N

~ N,

e
W \
[ )
o & / (D
NN
O\\ ]v

HC-/

wherein R, represents hydrogen or amino; and R2 represents halogen,

1
alkoxy optionally substituted by C3-6 cycloalkyl; C3 8

“16
c;cioalkyloxy; aryloxy, aralkyl or aralkyloxy in which the aryl may
optionally be substituted with lower alkyl, hydroxy or halogen; C3 ¢
cycloalkylthio; C],-6 alkylthio; arylthio or aralkylthio in which the
aryl may optionally be substituted with lower alkyl, hydvoxy, or
halogen; ov RZ vrepresents a hetevocyclic group containing an oxvgen
atom or one or two nitrogen atoms, and 3-7 carbon atoms with optional
double bouds in the ring optionally containing a sulphur and/or oxypen
heteroatom and optionally substituted on the ring by one or more lower
alkyl, hydroxy ov halogen groups, 63-6 cycloalkylthio, aralkylthio in
which the aryl may be substituted with lower alkyl, hydroxy or

halogen; or R2 represents an imidazolylthio group in which the \

—

imjdazolyl moiety may be substituted with lower alkyl and/or '

A

W
C-substituted with nitro; or R, represents an, amino roup which ‘S/Q&NA{
2 i Qof' _bﬂL)b{L,S ; ‘
. | s T - — A
mono- or di-substituted by Cl.g alkyl, Cl.¢6 a’koi@i}’énd LD fA“\”z

cycloalkyl, aryl, aralkyl in which the avyl may optionallv be
substituted with lower alkyl, hydroxy or halogen, allyl optionally
substituted with mono- or di-alkyl or alkoxy groups and R3 represents
hydrogen or amino; and pharmaceutically acceptable derivatives

thereof, other than the compounds of formula (1) in which R1 and R,

J
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represent  hvdrogen  and RZ represents a methoxy, methvlthio orv
methvlamino group,

2. A compornd of Cormula (1) according to claim 1 wherein Rl and R3 each
represent hydrogen.
3. A compound of formula (I) according to claims 1 or 2 wherein R

2

represents a mono- or di- substituted amino group.

h. A compound of formul

a (I) according to claim 3 wherein the amino group

is mono- or di-substituted by C1-6 alkyl or C3-6 cycloalkyl.

5. A compound of

formula () according to claims 1 or 2 wherein R

-
“

vepresents a heterocyclic group containing a nitrogen atom and 3-7

carbon atoms.

6. A compound of
following:

formula (1) according to claim 1 selected from the

a) 6—N-Piperidinopurine-9-ﬂ-D-2’,3'-dideoxyribofuranoside

) 6-Cyclopropylmethylaminopurine-9-ﬂ-D-Z',3'-dideoxyribofuranoside

c) 6-Dimethylaminopurine-9-8-D-2 3"

-dideoxyribofuranoside

) 6-Cyclopropylaminopurine-9-ﬂ-D-2’,3'-dideoxyribofuranoside

e) 6-Cyc1opentylaminopurine-9-ﬂ~D-2',3’-didcoxyribofuranoside

£) 6-Pyrrolidinopurine-9-8-D-2' 3’

7. A compound of formula (1)A

NJB/KT/9th March 1988
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10.

11.

- B509CC
wherein R[ vepresents hydrogen or amino; and R, lepresents halogen,
“~
(w p alkoxy optionally substituted by 03 5 cycloalkyl; Cy &
-0 ) ' h ’ J-h
cveloalkyloxy, avyloxy, aralkyl or aralkyloxy in which the aryl may

optionally be substituted with lower alkyl, hydroxy or halogen; Cy g
=D

cycloalkylthio, alkylthio; arvylthio or arvalkylthio in which the

“L6
aryl may optionally be substituted with lower alkyl, hydroxy, or
halogen; or R2 represents a heLerocycllc group contalnlng an oxygen
atom or one or two nitrogen atoms, and 3-7 carbon atoms with optional
double bonds in the ring optionally containing a sulphur and/or oxygen
heteroatom and optionally substituted on the ring by one or more lower
alkyl, hydroxy or halogen groups, C3.6 cycloalkylthio, aralkylthio in
which the aryl may be substituted with lower alkyl, hydroxy or
halogen; , or R2 represents an imidazolylthio group in which the
imidazolyl moiety may be substituted with Llower alkyl and/or

C-substituted with nitro; or R7 represents an amlno irggp which i
LY BRe 0_‘%\ ‘LE{" (\LK\/l:j
1-6 alkyl, C1-6 alkoxy, /or
cycloalkyl, aryl, aralkyl in which the aryl may optionally be

mono- or di-substituted by ¢

substituted with lower alkyl, hydroxy or halogen, allyl optionally

substituted with mono- or di-alkyl or alkoxy groups and R, represents

3
hydrogen or amino; and pharmaceutically acceptable derivatives
thereol, other than the compounds of formula (I) in which Rl and R3

represent hydrogen and R, represents methoxy or methylthio, for use

2
in medical therapy.

A compound according to claim 7 for wuse in the treatment or

prophylaxis of a human retrovirus infection.

A compound accovding to claim 8 for use in the treatment or

prophylaxis of a Human I[mmunodeficiency Virus (HIV) infection.

A compound according to claim 7 for use in the treatment or

prophylaxis of Acquired Immune Deficiency Syndrome (AIDS).

A process for the preparation of a compound of formula (I) according

to claim 1 comprising:

NJB/KT/9th March 1988
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(a) reacting a compound of formula (I1)
L 'b\\ ~ AN

(1)

(wherein Rl' RZ and R, are as defined in claim L) and A represents a
<
precursor pgroup for the hydroxy group, with an agent or undev

conditions to convert said precursor group into the desirved group; ov
(b) reacting a purine base of formula (11D

B-H (I11)

wherein B is a purine base according to claim 1 or a functional
equivalent thereof, with a compound serving to introduce the desired
dideoxyribofuranosyl ring at the 9-position of the purine base of
formula (III);

and thereafter, or simultaneously therewith, effecting one or more of

the following optional conversions: -

(i) when a compound of formula (I) is formed, converting it into a

pharmaceutically acceptable derivative thereof.

(ii) when a pharmaceutically acceptable derivative of a compound of
formula (1) is formed, converting the said derivative into a

compound of formula ([), or a different derivative thereof.

12. A pharmaceutical formulation comprising as active ingredient a
compound of formula (I1)A (as defined in claim 7) or a pharmaceutically
acceptable derivative thereof, together with a pharmaceutically
acceptable carrier therefor. O ~

Crd s N ey ot DY
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