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Pescription

This invention relates to alkoxymsthyl ethers and alkoxymethyl esters of glycercls and to methods for
producing alkoxymathy! ethers and alkoxymethy! esters of glycerols. In particular this invention relates to
intermediates and methods for producing intermediates for the production of 9-{1,3-dihydroxy-2-propox-
ymethyl) guanine and its esters and ethers. 4

9-(1,3-dihydroxy-2-propoxymethyl} guanine (hereinafter DHPG} and its esters are potent anfiviral agents
and have been prepared by methods disclosed in US-A-4 355 032 and EP-A-49 072, 72 027, 74 306 and 85
424, Similar compounds having similar side chains are disclosed In US-A-4 347 360 and 4 199 574. The
present invention relates to new intermediates and to an improved process whereby the new DHPG ether or
ester side chain intermediate is prepared in fewer steps than other currently used processes and produces
fewsr undesirable by-products.

The side chain intermediates for the preparation of DHPG and its ethers and esters have been
produced in the past by reacting epichlorohydrin with a benzyl alcohol, to obtain a symmetrically
substituted 1,3-dibenzyl glycerol, which is then chloromethylated. The chloromethyl compound is converted
1o the acetate or formate ester, which is then reacted with guanine to add to the 9 position of guanine, See
US-A-4 355 032.

An alternate synthesis is disclosed in US-A-4 347 380 where 1,3-dichloro-2 propanol is reacted with
sodium benzylate forming the chloromethoxy derivative which is reacted further with a purine base.

A third method is disclosed in EP-A-74 306. In this application the side chain is made by starting with
glycerol formal, a mixture of 1,3-dioxan-5-ol and 1,3-dioxolane-4-methanol. The glycerol formal Is acylated
and the mixture is separated. The acylated compound is then reacted with acetic anhydride in the presencs
of ZnCl to give a compound that can be reacted with a purine.

These syntheses are all multistep methods that involve complicated separation and purification
techniques and do not involve the intermadiates of this invention.

It would be advantageous to have a process that was straight forward (required fewer steps), used
easily obtainable starting materials, did not create unwanted isomers, and allowsd faciie substitution of the
terminal esters. The claimed invention provides all these features. In particular, DHPG and a wide variety of
1.3-di- esters and 1,3-di- ethers of DHPG can easily be made using the intermediates and process of this
invention.

This invention provides a process for preparing a compound represented by the formula

0 gl
R4——E~—O’//\\\ A
g3

wherein R' and R® are selected from hydrogen, optionally substituted lower alkyl, acyl, 1-adamantanoyl,
optionally substituted phenyl or optionally substituted phenyl lower alkyl and R* is optionaily substituted
lower aikyl, comprising:

a) reacting a compound of formula D

34—-i——0/’“\0R6 D

wherein R* is as defined above and RS is optionally substituted lower alkyl, with a compound of formula

E
rR*—0 — g3
E
H
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wherein R' and R? are as defined above, in the presence of a protic acid without external heat, to form a
compound of formula C

Rl

R3

wherein R' and R? are as defined above and R” is R*C{O)OCH; or REQCH; wharein R* and R® are as
defined above;
b) optionally followed by, if R? Is R®*OCHz, reacting a compound represented by formula B

0
( R4—<U.:—) 20 B

wherein R* is independently selected from the group as defined above, with a compound of formula C in
which R7 is R*QCH_, in the presence of a Lewis acid for about 60 to 180 minutes at a tempsrature of
between 45" and 85 C,

This invention further provides a method for making compounds represented by the formula

l's
H _O.-
R 2 3

—oHQ——~R

wherein R! and R?® are selected from hydrogen, optionally substituted lower alkyl, acyl, 1-adamantanoyi,
optionally substituted phenyl or optionally substituted phenyl lower alkyl and RS is optionally substituted
acyl or hydrogen, comprising:

a) preparing a compound of formula A according to the procedure describad above; followed by

b) reacting the thus prepared compound of formula A with optionally substituted guanine; optionally

followed by

c) treating the resulting mixture with a lower alkyl alcohol; and/or

d) if R! and R? are not hydrogen, ireating the resuiting mixture with ammonium hydroxide and water.

Furthermore this invention provides a class of compounds useful as intermediates in the process of this

invention represented by the Formula:

° —o0—Rl

4
R "‘_C‘—'O/\\O-—-—r

Lo—p?

Formula A

whergin R' and R* are selected from hydrogen, optionally substituted lower alkyl, acyl, 1-adamantanoy!,
optionally substituted pheny! or optionally substituted phenyl lower alkyl and R* is optionally substituted
lower alkyl; except when R* is methyl, at least one of R' and R3 is not acetyl, lower alkyl, optionally
substituted phenyl or optionally substituted phenyl lower alkyl; and when R* is ethyl, R! and R® cannot both
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Ll
be the same lower alkyl group.
Furthermore this invention provides a class of compounds useful as intermediates in the process of this
invention represented by the Formula;

R50/\

L—o0—R
Formula F

wherein R', R® and R® are defined as optionally substituted lower alkyl, except that R' and R? cannot both
be propyl.

As used in the spacification and appended claims, unless specified to the contrary, the following terms
have the meaning indicated.

"Lower alkyl" is defined as any straight or branched chain hydrocarbon group having 1 to 4 carbon
atoms, for example, methyl, ethyl, propyl, ~propyl, butyl, t-butyl, and the like,

"Optionally substituted” refers to a substitution on an alkyl or phenyl group with halogen atorns, iower
alkyl groups, and phenyl groups. .

"Optionally substituted guanine” refers to a guanine molecule which is optionally substituted with acy!
andior (alkyl}2Si groups on the amino group at position 2 and on the nitrogen at position 9.

"Acyl" is defined herein as optionally substituted alkyl-C{O) having four to twenty carbon atoms in the
alkyl chain, optionally substituted phenyi-C(0), or optionally substituted alkyl phenyl-G{Q)} where the optional
substitution is on the phenyl ring. Examples include n-hexanoyl, n-heptanoyl, paimitoyl, stearyl, arachidoyl,
pivaloyl, 1-methyl-1-cyclohexane-carboxayl, 2-octyl-decanoyl, benzoyl, p-chiorobenzoyl, toluoyl,
phenylacetyl. 3-phenylpropanoyl, and 4-phenyibutanoyi.

"Pivalic acid” is 2,2-dimethyl propionic acid.

"1-adamantanoy!" refars the radical having the structure identified below.

e=°

1-adamantanoyl

Phenyl refers to a six-member carbon ring which contains 3 double bonds.

Alkyl phenyl refers to a phenyl group which has an alky! chain substituted on it wherein alkyl is as
defined above.

"Hydrogen donor” refers to any substance that can serve as a source of active hydrogen. Soms
examples of hydrogen donors are hydrogen gas, cyclohexens, 1,4-cyclohexadiene and the like. In some
cases catalysts may be used in conjunction with hydrogen donors, for exampls, the noble metals, for
example, platinumn, palladium, and rhodium may be used as a finely divided metal or as metal supported on
any conventional catalyst support, for example, carbon, alumina, or silica.

"Acid" when used in this specification will normally be modified by either & spscific named acid, for
example, pivalic acid, or would be modified as a protic acid or a Lewis acid.

"Lewis acid" refers to any acid that does not have an abstractable proton. Examples include Be{(CHa)z,



10

15

20

26

30

35

45

§0

&5

EP 0 187 297 B1

»

B - 3
3+ B(0-alkyl)s, AI(CH3), AL(Cl)j, Fe °,
2 2 2 2

Mg +, Ca * *

BF

¥, cu*, TiCl,, Hg ¥, Co ¥,

2 2
Fe +,'Zn +,

and the like. A comprehensive list of Lewis acids can be found at Chemn. Rav., 75, 1, {1975}, on page 2.

"Protic acid” refers to any Bronsted acid having a pKj less than 2.0, and preferably less than 1.0 that
has an abstractable proton. Examples include mineral acids, for example, nitric acid, sulfuric acid,
phosphoric acid, hydrogen halides, for example, hydrochloric acid; organic acids, for example, trifioroacetic
acid, organic sulfonic acids, for example phenyl sulfonic acid, and pariicutarly preferred, para-toluene
sulforic acid; and acidic resins, for example Amberlyst® (Rohm and Haas).

"Protecting groups” refer to any group which can protect the functionality of a compound and may be
removed by hydrolysis or hydrogenation. Examples of protecting groups useful in the present invention are
sterically hindered groups (where sterically hindered refers to a particular atomic grouping which hinders or
inhibits an expected chemical reaction due to its bulk), benzyl or optionally substituted benzyl, or alky!
groups, and sterically hindered sily! groups of the general formula RzSI(Rz)-.

"Alkoxy methy! ether™ means a compound represented by the formula

A-O-CHz-0-B

where A and B are optionally substituted lower alkyl groups.
One process of the present invention is depicted in Reaction Scheme L
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REACTION SCHEME I

0 0
I I
p 4O St
CHy(0R®), + R o TR
Formula F! Formula G

A

,

c
r> g~ RS + RL_—_Q\__,T___/O—mﬂRB
Formula D
OH
B
l Formula E
CH_ORY
2 7
H-0=R
3
éHzoa
0
f
1f R/ = Ra—CO~CH2 If R/ = CH,OR
then this is a React with
compound of ﬂ
F A -
ormula (R40)20
Formula A
0 cHoR
rR4—co0—=¢
LHor>

wherein R' and R® are selected from hydrogen, optionally subtituted lower alkyl, f-adamantanoyl, acyl,
optionally subtituted phenyl or optionally subtituted phenyl lower alkyl, and R? is R*C(0OYOCH2 or R*OCHz
wherein R* and R® are independently selected from optionally subtituted lower alkyl.

In Reaction Sequence A a dialkyloxy methans Formula F' is reacted with an anhydride Formula G in
the presence of a protic acid catalyst. The two reactants are present in about a one to one molar ratio in the
presence of a catalytic amount of a protic acid, for example, organic sulfonic acids, for example, para-
toluene sulfonic acid, or catalytic amounts of a mineral acid, for example, hydrochloric acid or sulfuric acid.
The reaction can be done in an aprotic hydrocarbon solvent, for example benzene, or neat, typically at
reflux temperature of the solution. The solution is reacted for 1 to 12 hours, 8 hours being about typical. See
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the method of J. Am. Chem. Soc., 76, page 5161 (1954).

products is dramaticaily reduced by using symmetrical reagents. Asymmetrical anhydrides or asymmetrical
alkyloxy methanes can, of course, be reacted together in the process of this invention. In certain cases
asymmetrical anhydrides can be selsctive for one of the possible products.

The 1,3-dialkanoy! glycerol Formula E can be prepared in one of two ways. Treatment of glycerol with
slightly more than two equivalents of an acid chloride or an acid anhydride in aprotic solvents in the
presence of organic base, for example, trialkylamines, and a nucleophilic catalyst, for example, pyridine can
afford the 1,3-dialkanoyl glycerol Formula E.

Alternatively these compounds are accessible from dihydroxyacetone using the method of J. Org.
Chem., 35, 2082, (1870). Treatment of dihydroxyacetone in pyridine with an equivalent of the appropriate
fatty acid chloride followed by reduction of the centra! keto group with borohydride in tetrahydrofuran can
afford the 1,3-dialkanoyl glycerol Formuia E.

In Reaction Sequence B compound Formula O and compound Formula E are reacted together in the
presence of a protic acid catalyst, for example, organic sulfonic acids, for example, para-tolusne sulfonic
acid, or catalytic amounts of a mineral acid, for example, hydrochloric acid or sufuric acid, to produce a
mixture (Formula C). This mixture is composed of compound of Formula A and ¢compound of Formula F.
Compounds of Formula D and Formula E are mixed together neat with a catalytic amount of a protic acid
catalyst. It is preferable that an excess of the compound of Formula D be used, the excess being useful as
a solvent for the reaction. The reactants can be mixed together without the necessity of an external heat
source, although the application of heat will speed the reaction. Reaction B can be exothermic, and when
the temperaturs drops to ambient temperature the reaction is over. The reaction takes between 1 and 6
hours, typically about 2 hours to complete.

The mixiure (Formula C) will vary depending on the starting materials. For example, if R' and R® are
benzyl, reaction sequence B produces mostly Formula A, but if R! and R® are pivaloyl reaction sequence B
produces mostly Formula F. Reaction sequence C may be delsted if the product of Reaction Sequence B is
a compound of Formula A. Otherwise, the compounds are reacted according to Reaction Sequence C.

In Reaction Sequence C, the mixture of compounds of Formula C is then further reacted in pressnce of
an alkanoic anhydride and a Lewis acid catalyst. it is preferred that the anhydride used in this reaction be a
symmetrical anhydride to reduce the possible number of products formed, although this is not a require-
ment for this reaction.

The catalytic acid is preferably a non-protic Lewis acid catalyst, for example, boron trifluoride, or
aluminum trichloride. The reaction temperature climbs from ambient temperature to about 50° C at which
point temperature control is applied. The temperature of the reaction is generally kept beiween about 45°
and 65" C, preferably between about 50 C and about 60° C.

The progress of the reaction is typically foilowed by thin layer chromatography (TLC) to indicate the
amount of reaction that has occurred. After between 80 and 180 minutes the reaction will normally be
complete. The reaction mixture is extracted with an organic solvent which is washed with sodium carbonate
and water. The organic layer is then dried and the product Formula A obtained by the evaporation of the
solvent.

Once compound Formula A is obtained esters or ethers of DHPG or DHPG itself can then be sasily
obtained, if desired. Reaction Schemes Il and Il show this process.
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REACTION SCHEME II

p N
i
HN N " i1 >
> -
Formula A + ~ J AN
| |
RO 3

0—R?
R R3
Formula H Formula J
DHPG

Compound Formula A can be converted into a 2-haloalkyl-1,3-diacyl glycerol using HX where X is a
fluorine, chlorine, bromine or iodine atom, in methylene chloride.

Protected guanine Formula H produced for exampie by the methods of Tshido et al., Bull, Chem. Soc.
Japan, 37, 1389 (1864), is reacted with compound Formula A, as isolated from Reaction Scheme L. R° IS
acyl or hydrogen and, if acyl, together with the guanine's nitrogen that R® protects, forms, preferably, a
monoamide of a lower alkanoic acid, for axample, acetamide, or propionamide. The reaction is conducted at
elevated temperature under vacuum, in the presence of an acidic catalyst, for example para-tolusne sulfonic
acid. The DHPG derivative, Formuia J, is then formed, where R' and R? are as previously defined. If the
derivative ester or ether is directly useful, for example dipivaloy! DHPG or di-adamantanoyl DHPG, then no
further reactions are necessary if R° was hydrogen. if R® was acyl, then the ester or ether of DHPG can be
prepared by reacting compound of formula J with, for example, methanolic ammonia. if DHPG is desired,
Formula J can be deprotected (removal of R', R?, and R®), forming DHPG, by reacting the compound with
the mixture of, for example, ammonium hydroxide and water.

REACTION SCHEME III ™

1]
]
H A\
Formula A =+ |\ | + ([(lower alky1)35i]2NH
RS
Formula K l
0
|
HN I N\
DHPG {— KN .~>
HN 1
s 0—R
R 0 3
Formula J —R

Alternatively, Formula A can be reacted directly with a trialkylsilyl protected guanine to afford the DHPG
ester or ether. Guanine or an optionally substituted guanine derivative is heated in an aprotic hydrocarbon
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solvent, for example, toluene, or xylenes and the like, with greater than 3 molar equivalents of hexa-lower-
alkyl-disilazane, for example, hexamethyldisilazane, hexasthyldisilazane and the like, and a catalyst. The
catalyst is sslected from the group of trialkyl silyl sulfates, chlorosilanes, ammonium sulfate and pyridine. A
volume of volatiles equal to the volume of hydrocarbon solvent is removed by vacuurn distillation from the
resuiting solution. Then compound Formula A is added and the mixture is heated at a {emperature greater
than ambient temperature until anaylsis of the mixiure by TLC shows the consumption of Formula A and the
formation of the DHPG ester or ether (Formula J). Treatment of the reaction mixture at this time to remove
all the trimethylsilyl groups, for example, by heating with lower alkyl alcohols, for example, methanol,
ethanol or iso-propanoi, affords the DHPG ester or ether which can be purified by standard methods. If R®
is acyl, then R® can be removed with, for sxample, methanoclic ammonia to obtain the DHPG ester or ether.
If DHPG is desired, Formula J can be deprotected (R', R%, and RS) by reaction with a mixture of, for
example, ammonium hydroxide and water.

EXAMPLES
The following nonlimiting examples show varlous aspects of this invention.
EXAMPLE 1

1,3-di(1-adamantanoyl) glycerol

In a flask under nitrogen 1.053 gms of glycerol is dissolved in 4 ml of pyridine and & ml of methylene
chioride and cooled to about -10° C. Then 5.00 gms of (1-adamantanoyl)-chloride {Aldrich Chemical Co.) is
added in one portion and stirring is continued for about half an hour with cooking and then another two
hours at ambient temperature. The resulting solid is fillered and washed with methylene chloride. The
combined organic layers are washed twice with dilute aqueous HCI and then once with water and dried over
magnesium sulfate. 1,3-di{1-adamantanoyl) glycerol is isolated as an oil.

Proton NMR, CDCla 1.5-2.2(m, 30H); 2.3-2.7(br. s, 1H); 4.1-4.3(m, SH).

Using a similar method but substituting the appropriate compound for (1-adamantanoyljchloride, the

following compounds were prepared:
1,3-di-benzoyl glycerol;
1,3-di-pivaloyl glycerol;
1,3-di-butanoyl glycerof;
1,3-di-s-butanoyl| glycerol;
1,3-di-t-butanoyl glycerol;
1,3-di-propancyl glycerol;
1,3-di-hexanoy! glycerol;
1,3-di-heptanoyl glycerol;
1.3-di-octanoyl glycerol;
1,3-di-nonanoyl glycsro;
1,3-di-decanoyl glycerol;
1,3-di-undecanoyl glycerol;
1,3-di-dodecanoyl giycerol;
1,3-di-tridecanoyl glycerof;
1,3-dI-tetradecanoyl glycerol;
1,3-di-pentadecanoyl glycerol;
1,3-di-hexadecanoyl glycerol;
1,3-di-heptadecanoyl glycerol;
1,3-di-octadecanoyl glycerol;
1,3-di-nonadecanoyl! glycerol;
1,3-di-sicosanoyl glycerol;
1,3~di-p-chlorobenzoyl glycerol;
1,3-di-o-chlorobanzoyl glycerol;
1,3-di-m-chlorobenzoy| glycerol;
1. 3-di-p-bromobenzoyl glycerol;
1,3-di-o-bromobenzoyl glycerol;
1,3-di-m-bromobenzoyl glycerol;
1,3-di-p~flucrobenzoyi giycerol,
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1,3-di-o-flucrobenzoy! glycerol;
1,3-di-m-fluorobenzoyl glycerol;
1,3-di-p-iodobenzoyl glycerol;
1,3-di-o-iodobenzoy| glycerol;
1,3-di-m-iodobenzoy| glycerol;
1,3-di-toluoyl glycerol;
1,3-di-phenylacety! glycerol;
1,3-di-3-phenylpropanoyl glycerol;
1,3-di-4-phenylbutanoy! glycerol.
The 1,3-di-alkyl glycerols can be prepared according to the method described in US-A-4 355 032.

EXAMPLE 2

1,3-di-isopropyl-2-propanoyloxymathyl glycerol

154 g of 1,3-dl-isopropyl glycerol and 616 ml of methoxymethylpropionate plus 9.98 g para-toluene
sulfonic acid were mixed in a 2-liter round boftom flask equipped with magnetic stirring and an intarnal
thermometer. A 8™ C temperature rise occurred over 10 minutes. This was followed by a steady drop in
temperature back to ambient temperature. A TLGC (25% ethyl acetate / 76% hexane rf=0.68, silica) check
after 45 minutes of reaction showed a nearly complete consumption of the starting alcohol.

The reaction mixture was added to a separatory funnel with 500 ml of hexane as an organic phase
followed by washing the organic layer with 500 ml of water and washing it twice with 500 ml of saturated
aqueous sodium bicarbonate and a final 500 ml wash of water. The organic layer was then dried over
anhydrous magnesium sulfate and stripped on a rotary evaporator and 1,3-di-isopropyi-2-
propancyloxymethyl glycerol isolated.

Proton NMR, CDCl3, 1.1{complex, 8H); 2.3(g; 2H); 3.4-4.0{complex, 7H}; 5.2(s, 2H).

Similarly, substituting the appropriate compound of Example 1, the following compounds were prepared:
1,3-di-methy2-propanoyloxymethyl glycerol;
1,3-di-ethyl-2-propanoyloxymethyl glycerol;
1,3-di-propyl-2-propanoytoxymethyl glycerol;
1,3-di-butyl-2-propanoyloxymesthyl glycerol;
1,3-di-s-butyl-2-propanoyloxymethyl glycerol;
1,3-di-t-butyl-2-propanoyloxymethy! glycerol;
1,3-di-phenyl-2-propanoyloxymethyl glycerol;
1,3-di-benzyl-2-propanoyloxymethyl glycerol.

In & similar manner, rmethoxymsethytbutanoate, or methoxymethylpentanoate can be used to prepare the
appropriate 1,3-di-alkyl-2-alkanoyloxymethyl glycerol.

EXAMPLE 3

1.3-dipropanoyi-2-propanoyloxymethyl glycerol

339 g of propionic anhydride and 185 g of the crude oil produced from the reaction of Example 2 (1,3-
di-isopropyl-2-propanoyloxymethy! glycerol) were added to a 2-liter, 3-neck, round bottom flask equipped
with a magnetic stirrer, a reflux condenser, an internal thermometer and a nitrogen inlet set up so that
heating or cooling could be applied rapidly. 17.9 g of borontrifluoride etherate was then added in one
portion. The reaction temperature immediately climbed from about 20° C (ambient) to about 50° C at which
point cooling was applied. The reaction temperature was carefully kept betwesn 50" C and 80" C by heating
or cooling as necessary. Reaction progress was followad by TLC (25% ethyl acetate / 75% hexane rf =0.31,
silica)of the reaction mixture.

After 100 minutes the reaction mixture was added to a separatory funnel with 500 ml of toluene. The
organic layer was washed with 500 ml of saturated aqueous sodium carbonate and twice with 500 m| of
water. The organic layer was then dried over anhydrous sodium sulfate filtered and stripped on a rotary
evaporator under a 88hPa(26 inches of mercury)vacuum, A crude black oil was recovered and then purified
by 2 passes through a wiped film distillation apparatus. The purified oil was 1,3-dipropanoyl-2-propanoylox-
ymethyl glycerol.

Proton NMR, CDCla, 1.1(t, 9H}); 2.3(g, 6H); 4.1({complex, 5H); 5.2(s, 2H).

In a similar manner the appropriate 1,3-di-alkyl-2-propanoyloxymethyl glycerols of Example 2 can be

10
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reacted to prepare 1,3-di-propanoyl-2-propanocyloxymethyl glycerol.

In a similar manner the appropriate 1,3-di-alkyl-2-acetyloxymethyl glycerol, 1,3-di-alkyl-2-butanoylox-
ymethyl giycerol, or 1,3-di-alkyl-2-pentanoyloxymethyl glycerol can be reacted to form the corresponding
1,3-di-acyl compound.

EXAMPLE 4

1,3-dibenzy)-2-acetoxymethyi glycerol

75 9 di-benzyl glycerol, 5.25 g para-toluene sulfonic acid, 300 ml hexane, and 300 m| methoxymethyl
acetate were added to a 2-1 round boitom fiask with magnetic stirring, internal thermometer and drying
tube. The reaction mixture was brought to 60-65" C for 90 minutes, followed by TLC (20% ethyl acetate/
80% hexane rf=0.31, sllica)followed by cooling, transferring to a separatory funnel, washing once with 700
ml Hz0, and once with 700 ml saturated aqueous sodium carbonate solution. 150 ml CH2Cl: was then
added followed by a final wash with 700 m! HzO. The organic layer was dried over sodium sulfate, filtered,
and stripped at high vacuum to give 1,3-dibenzyl-2-acetoxymathyl glycerol as a clear ail.

Proton NMR, CDCls 1.9(s, 3H); 3.6(complex, 4H); 4.0(m, 1H); 4.5(s, 4H); 5.2(s, 2H); 7.2(complex, 10H)

Similarly, using the appropriate 1,3-di-substituted glyceroi from Example 1, the following compounds
were prepared:
1,3-di-methyl-2-acetoxymethy! glycerol;
1,3-di-athyl-2-acetoxymethyi glyceral;
1,3-di-propyl-2-acetoxymethyl glycerol;
1,3-di-Isopropyl-2-acetoxymethyl glycerol;
1,3-di-butyi-2-acetoxymesthyl glycerol;
1,3-di-s-butyl-2-acetoxymethyl glycerol;
1,3-di-t-butyl-2-acetoxymethyl glycerol;
1,3-di-phenyl-2-acetoxymethyl glycerol.

EXAMPLE 5

1,3-dipivaloyl-2-methoxymethyl glycerol

50.45 g of 1,3-dipivaioy! glycerol was dissolved in 200 mi of methoxymethy| acstate. After the addition
of 2.5 g of p-toluenesulfonic acid monohydrate, the mixture was stirred for 1 hr then diluted with 200 m| of
hexane and washed twice with 200 ml saturated aqueous sodium carbonate, once with agueous NaCl
solution, dried over anhydrous magnesium sulfate and concentrated in vacuo to afford 1,3-dipivaloyl-2-
methexymethyl glycerol as a colorless oil. -

Proton NMR, CDCla, 1.2(s, 18H); 3.4(s, 3H); 4.1(m, 1H); 4.2(m, 4H); 4.7(s, 2H).

Similarly using the appropriate 1,3 di-substituted glycerols from Example 1, the following compounds
were prepared:
1,3-di{1-adamantanoyi}-2-methoxymethyl glycerol

Proton NMR, CDCla, 1.6-2.1{complex, 30H); 3.4(s, 3H); 4.1{complex, 1H); 4.2(complex, 4H); 4.8(s, 2H).
1,3-di-benzoyl-2-methoxymethy! glycerol;
1,3-di-pivaloyl-2-methoxymethyl glycerol;
1,3-di-butanoyl-2-methoxymethyl glycerol;
1,3-di-s-butanoyl-2-methoxymethyl glycerol;
1,3-di-t-butanoyl-2-methoxymethyl glycerol;
1,3-di-propanoyl-2-methoxymethyi glycerol;
1,3-di-hexanoyl-2-methoxymethyl giycerol;
1,3-di-heptanoyl-2-methoxymethy! glycerol;
1,3-di-octanoyl-2-methoxymethyl glycerol;
1,3-di-nonanoyl-2-methoxymethy! glycerol,
1,3-di-decanoyl-2-methoxymethyi glycerol;
1,3-di-undecanoyl-2-mathoxymethyl glycerol;
1,3-di-dodecanoyl-2-methoxymethyl glycerol;
1,3-di-tridecanoyl-2-methoxymethyl glycerol;
1,3-di-tetradecanoyl-2-methoxymethyl glycercl;
1,3-di-pentadecanoyl-2-methoxymethyi glycerol;
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1.3-di-hexadecanoyl-2-methoxymethyl glycerof;
1,3-di-heptadecanoyl-2-methoxymethyl glycerol;
1,3-di-octadecancyl-2-methoxymethyi giycerol;
1,3-di-nonadacanoyl-2-methoxymethyl glycerol;
1,3-di-eicosanoyl-2-methoxymethyl glycerol;
1.3-di-p-chiorobenzoyl-2-methoxymethyi glycerol:
1,3-di~o-chlorobenzoyi-2-methoxymethyl glycerol;
1,3-di-m-chlorobenzoyl-2-methoxymethyl giycerol;
1,3-di-p-bromobenzoy!-2-methoxymathyl glycerol;
1,3-di-o-bromobenzoyl-2-methoxymethyl glycerol;
1,3-di-m-bromobenzoyl-2-methoxymethyl glycerol;
1,3-di-p-fluorobenzoyl-2-methoxymethy! glycerol;
1,3-di-o-fluorobenzoyi-2-methoxymethyl glycerol;
1,3-di-m-flucrobenzoyl-2-methoxymethyl glycerol;
1,3-di-p-icdobenzoyl-2-methoxymethyi glycerol;
1,3-di-o-iodobenzoyl-2-methoxymesthy! glycerol;
1,3-di-m-iodobenzoyl-2-methoxymethyl glycerol;
1,3-di-toluoyi-2-methoxymethyl glycerol;
1,3-di-phenylacetyi-2-methoxymethy! glycerol;
1,3-di-3-phenylpropanoyl-2-methoxymethy! glycerol;
1,3-di-4-phenylbutanoyl-2-methoxymsthyl glycerol.
In a similar manner ethoxymethylacetate, propoxymethylacetate, or butoxymethylacetate can be substi-
tuted to prepare the corresponding 1,3-di-acyl-2-alkoxymethyl glycerol.

EXAMPLE &

1,3-dipivaloyi-2-acetoxymethyl glycerol

50 g of 1,3-dipivaloyl-2-methoxymethyl glycerol, 150 ml of methylene chloride, and 17 mi of acsiic
anhydride was cooled to about -5° C. Then 0.3 ml of boron triflouride etherate was added and the mixture
was stirred for an additional 1 hr at about 0" C then allowed to warm to 25" C over an additional 1.5 hr. After
this period, 100 mi saturated aqueous Na:C0z was added to the mixture followed by 100 ml CHz2Cla. After
vigorous stirring for 5 min, the organic layer was separated and washed once with 100 ml H20, once with
aqueous NaCl, dried over anhydrous magnesium sulfate and concentrated in vacuo to afford 1,3-dipivaloyl-
2-acetoxymsthyl glycerol as a faintly colored oil. -

Proton NMR, CDClg, 1.2(s, 18H); 2.1(s, 3H); 4.1-4.3(m, SH); 5.3(s, 2H); 4.7(s, 2H).

Similarly 1,3-di(1-adamantanoyl)-2-acetoxymethyl glycerol, was made.

Proton NMR, CDCls, 1.6-2.1(complex, 30H); 2.1(s, 3H); 4.1{complex, 5H); 5.3(s, 2H).
1,3-di-benzoyl-2-acetoxymethyl glycerol;
1.3-di-pivaloyl-2-acetoxyrmethyl giycerol;
1,3-di-butanoyi-2-acetoxymethyl glycerol;
1,3-di-s-butanoyl-2-acetoxymethyi glycerol;
1,3-di-t-butanoyl-2-acetoxymethyl glycerol;
1,3-di-propanoyl-2-acetoxymethy! glycerol,
1,3-di-hexanoyl-2-acetoxymethyl glycerol;
1,3-di-heptanoyl-2-acetoxymaethyl glycerol;
1,3-di-octanoyl-2-acetoxymethyl glycerol;
1,3-di-nonanoyi-2-acetoxymethyl glycerol;
1,3-di-decanoyl-2-acetoxymethyl glycerol;
1,3-di-undecanoy}-2-acetoxymethyl glycerol;
1,3-di-dodecanoyl-2-acetoxymethyt glycerol;
1,3-di-tridecanoyl-2-acetoxymethyl glycerol;
1,3-di-tetradecanoyl-2-acetoxymaethyl glycerol;
1,3-di-pentadecanoyl-2-acetoxymethyl glycercl;
1,3-di-hexadecanoyl-2-acetoxymethyl giyceroi;
1.3-di-heptadecanoyl-2-acetoxymethyl glycerol;
1,3-di-octadecanoyl-2-acetoxymaethyi giycerol;
1.3-di-nonadecanoyi-2-acetoxymethyl glycerol;
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1,3-di-eicosanoy|-2-acetoxymethyl giycerol;
1.3-di-p-chlorobenzoyl-2-acetoxymethy! glycerol;
1,3-di-o-chiorobenzoyl-2-acetoxymethy! glycerol;
1,3-di-m-chiorobsnzoyl-2-acetoxymethyl glycerol;
1,3-di-p-bromobenzoyi-2-acetoxymsethyl giycerol;
1,3-di-o-bromobenzoyl-2-acetoxymethy! glycerol:
1,3-di-m-bromobenzoyi-2-acetoxymethyl glyceral;
1,3-di-p-flucrobenzoyl-2-acetoxymethy| glycerol;
1,3-di-o-fluorobenzoyl-2-acetoxymsthyl glycerol;
1,3-di-m-fluorobenzoyl-2-acetoxymethyi glycerol;
1,3-di-p-iodobenzoyl-2-acetoxymethy! glycerol;
1,3-di-o-iodobenzoyl-2-acetoxymethyl glycerol;
1,3-di-m-iodobenzoy!-2-acetoxymethyl glycerol;
1,3-di-toluoyl-2-acetoxymethyl glycerol;
1,3-di-phenylacstyl-2-acetoxymethyl glycerol;
1,3-di-3-phenylpropanoyi-2-acetoxymethyl glycerol;
1,3-di-4-phenylbutanoyl-2-acetoxymethy! glycerol.

In a similar manner ethoxyethylacetate, propoxymethylacetate, or butoxymethylacetate can be substi-
tuted to prepare the corresponding 1,3-dl-acyl-2-acyloxymethyl glycerol.

EXAMPLE 7

ETHERS AND ESTERS OF DHPG

Dipivaloyl DHPG

8.00 g of guanine, 40 m! hexamethyldisilazane, 80 ml| of xylene and 0.64 g of ammonium sulfate are
refluxed for about 20 hours. 80 m! of volatiles are then distilled out of the resulting clear solution and
discarded. 23.1 g of 1,3-dipivaloyl-2-acetoxymethy! glycerol is then added to the remalning solution and the
mixture is refluxed for about 20 hours. After cooling the volatiles are removed in vacuo. The residue is
refluxed with 40 ml of isopropanol and then stripped of volatiles in vacuo and then chromatographed over
silica gel yielding dipivaloyl DHPG.

Proton NMR, DMS0-ds 1.1(s, 18H); 3.8-4.3(m, 5H); 5.4(s, 2H); 6 4(s, 2H); 7.8(s, 1H); 10.68(s, 1H).

Similarly 1,3-dibenzyl DHPG

Proton NMR, DMSO-dg 3.5(m, 4H); 4.1(m, 1H); 4.4(s, 4H); 5.5(s, 2H); 6.7(s, 2H); 7.3(compiex, 10H); 7.9-
(s, 1H); 10.9(s, 1H) was made using 1,3-dibenzyl-2-acetoxymethyi-glycerol as the starting material.

In a similar manner using the appropriate 1,3-diatkyl- or 1,3-diacyl-2-alkanoyloxymethy! glycerol the
following ethers and esters of DHPG can be prepared:
9-(1,3-dimethyloxy-2-propoxymethyl)-guanine;
9-(1,3-diethyloxy-2-propoxymethyl)-guanine;
9-(1,3-dipropyloxy-2-propoxymethyl)-guanine;
9-(1,3-diisopropyloxy-2-propoxymethyl)-guanine;
9-(1,3-dibutyloxy-2-propoxymethyl)-guanine;
9-(1,3-di-s-butyloxy-2-propoxymethylj-guanine;
9-(1,3-di-t-butyloxy-2-propoxymethyl)-guanine;
9-(1,3-diphenyloxy-2-propoxymethyl)-guanine;
9-(1,3-dibenzoyl-2-propoxymethylj-guanins;
9-(1,3-dibutanoyl-2-propoxymethyl)-guanine;
8-(1,3-di-s-butanoyl-2-propoxymethyi)-guanine;
9-(1,3-di-t-butanoyi-2-propoxymethyl}-guanine;
9-{1,3-di-propanoy!-2-propoxymethyl)-guanine;
9-(1,3-di-hexanoyl~2-propoxymethyl)-guanine;
8-(1,3-di-heptanoyl-2-propoxymethyl}-guanine;
9-(1,3-dl-octanoyl-2-propoxymethyl)-guanine;
9-(1,3-di-nonanoyl-2-propoxymethyl}-guanine;
9-(1,3-di-decanoyl-2-propoxymethyl)-guanine;
8-(1,3-di-undecanoyl-2-propoxymethyl)-guanine;
9-(1,3-di-dodecanoyl-2-propoxymethyl)-guanine;
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89-(1.3-di-ridecanoyl-2-propoxymethyl)-guanine;
8-(1,3-di-tetradecanoyl-2-propoxymaethyl}-guanine;
9-(1,3-di-pentadecanoyl-2-propoxymethyi}-guanine;
9-(1,3-di-hexadecanoyl-2-propoxymethyl)-guanine;
9-(1,3-di-heptadecanoyl-2-propoxymethyl)-guanine;
8-(1,3-di-octadecanoyi~2-propoxymethyl)-guanine;
9~(1,3-di-nonadecanoyl-2-propoxymethyl)-guanine;
9-(1,3-di-sicosanoyl-2-propoxymethyl)-guanine;
9-(1,3-di-p-chlorobenzoyi-2-propoxymethyl}-guanine;
9-(1,3-di-o-chlorobenzoyl-2-propoxymethyl)-guanine;
9-(1,3-di-m-chlorobenzoy!-2-propoxymethyl)-guanine;
8-(1,3-di-p-bromobenzoyl-2-propoxymethyl)-guanine;
9-(1,3-di-o-bromobenzaoyl-2-propoxymethyl)-guanine;
9-(1.3-di-m-bromaobenzoyl-2-propoxymethyl)-guanine;
9-(1,3-di-p-tfluorobenzoyl-2-propoxymethyi)-guanine;
9-(1,3-di-o-fluorobenzoy!|-2-propoxymethyl)-guanine;
9-(1,3-di-m-fluorobenzoyl-2-propoxymethyl)-guanine;
9-(1,3-di-p-iodobenzoyl-2-propoxymethyl}-guanine;
9-(1,3-di-0-iodobenzoyl-2-propoxymethyl)-guanine;
9-(1,3-di-m-iodobenzoyl-2-propoxymethyt)-guanine;
9-(1,3-di-toluoyl-2-propoxymethyl)-guanine;
9-(1,3-di-phenylacetyl-2-propoxymethyl)-guanine;
8-(1,3-di-phenylpropanoyl-2-propoxymethyl)-guanine;
9-(1,3-di-phenyibutanoyl-2-propoxymethyl)-guanine.

Claims

Claims for tha foilowing contracting states: BE, FR, CH, DE, GB, IT, LI, LU, NL, SE

1.

A process for preparing a compound represented by formula A

O Rl
R“—l'l:——o/\ A
53

wherein R' and R? are selectad from hydrogen, optionally substituted lower alkyl, acyl, 1-adamantanoy|,
optionally substituted phenyl or optionally substituted phenyl lower alkyl and R* is optionally substituted
tower alkyl, comprising:

a) reacting a compound of formula D

R4—E—O/\0R6 D

whersin R* is as defined above and RS Is optionally substituted lower alkyl, with a compound of
formula E

wherein R' and R? are as defined above, in the presence of a protic acid without external heat, to
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form a compound of formula C

R3

wherein R' and R® are as defined above and R? is R*G(O)OCH2 or R®*OCH: wherein R* and R° are

as defined above;
b) optionally followed by, if R7 is R® OCH2, reacting a compound representsed by formula B

0
(R4—¢IJ:—)20 B

wherein R* is independently selected from the group as defined above, with a compound of formula
C In which R? Is REOCHg, in the presence of a Lewis acid for about 60 to 180 minutes at a
temperature of between 45  and 65 C.

The process of claim 1 wherein, in the compound represented by formula E, R' and R® are both
benzyl.

The process of claim 1 wherein, in the compound represented by formula B, R* is methy!.

The process of claim 1, whersin the compound represented by formula E is a compound wherein R!
and 82 are both (1-adamantanoyl)- and the compound represented by formula B is acetic anhydride.

The process of claim 1 wherein the compound represented by formula E is a compound wherein R
and R3 are both pivaloyl and the compound represented by formula B is acstic anhydride.

A compound represented by the formula

0 rY
4 II_O/\
R =—C Formula A
R3

wherein R' and R?® are selected from hydrogen, optionally substituted lower alkyl, acyl, 1-adamantanoy,
optionally substituted pheny! or optionally substituted phenyl lower alkyl and R* is optionally substituted
lower alkyl; except when R* is methyl, at least one of R' and R? is not acetyl, lower alkyl, optionally
substituted phenyl or optionally substituted phenyl lower alkyl; and when R* is ethyl, R' and R3 cannot
both be the same lower aikyl group.

A compound of claim 6 wherein R' and R? are the same.
A compound of claim 7 wherein R* is methyi.

A compound of claim 8 which is 1,3-dipivaloyl-2-acetoxymethoxy glycerol or 1,3-di-(1-adamantanoyl)-2-
acetoxymethoxy glycerol.

A compound of claim 7, wherein R* is ethyl.

A compound of claim 10 which is 1,3-dipivaloyl-2-propanoyloxymethyl glycerol or 1,3-di-(1-adaman-
tanoyl)-2-propanoytoxymethyl glycerol.
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12. A compound represented by the formula

RO Formula F

wherein R?, R3 and R® are defined as optionally substituted lower alkyl, except that R and R3 cannot
both be propyl.

13. A method for making compounds represented by the formula

u}
i
HN ‘ N
1
] 5 HoC-0 = 3
i

wherein R' and R? are seiected from hydrogen, optionally substituted lower alkyl, acyl, 1-adamantanoyl,
optionally substitued phenyl or optionally substituted phenyl lower alkyl and R® is optionally substituted
acyl or hydrogen, comprising:
a) reacting optionally substituted guanine with excess hexa-lower alkyl disilazane and a catalyst, and
with a2 compound represented by the formula:

—0---R1

Q
R4-—p.: Formula A

r3

wherein R and R® are selected from hydrogen, optionally substituted lower alkyl, 1-adamantanoyi,
acyl, optionally substituted phenyl or optionally substituted phenyl lower alkyl and R* is definsed as
optionally substituted lower alkyl; followed by

b} treating the resulting mixture with a lower alkyl alcohol; optionally foliowed by

¢) if R* and R® are not hydrogen, freating the resulting mixture with ammonium hydroxide and water.

14. A method for making compounds represented by the formula

0
l

p5 HC—0"] X
L—0—R

wherein R' and R® are hydrogen, acyl or 1-adamantanoyl and R5 is optionally substituted acyl or
hydrogen, comprising:
a) reacting optionally substituted guanine in the presence of an acidic catalyst with a compound
reprasented by the formula:
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1
R
R4—E_O/\O_“j_ Formula A
3
R

wherein R' and R® are selscted from acyl or 1-adamantanoyl and R* is defined as optionally

substituted lower alkyl; optionally followed by
b) treating the resulting mixture with a lower alkyl aleohol; and/or
c) i R' and R? are not hydrogen, treating the resulting mixture with ammonium hydroxide and water.

15. A method for making compounds represented by the formula

HN ™\
HNJ\, N ———o0—=n!

LE HyC—0-

—0—=R"’

whersin R' and R? are selected from hydrogen, optionally substituted lower alkyl, acyl, 1-adamantanoyl,
optionally substituted phenyl or optionally substituted phenyl lower alkyl and RS is optionally substituted
acyl or hydrogen, comprising:

a) the preparation according to claim 1 of a compound of the formula

0 Rt
R4—-g—0/\ Formula A
23

wherein R! and R® are selected from hydrogen, optionally substituted lower alkyl, 1-adamantanoyl,
acyl, optionally substituted phenyl or optionally substituted pheny! lower alkyl and R* is defined as
optionally substituted lower alkyl; followed by

b) reacting the thus prepared compound of formula A with optionally substituted guanine; optionally

followed by

c) treating the resulting mixture with a lower alky! alcohol; and/or

d) if R' and R? are not hydrogen, treating the resulting mixture with ammonium hydroxide and water.
16. The method of any one of claims 13 to 15, wherein unsubstituted guanine is used.
17. The method of any one of claims 13 to 16 wherein R’ is acyl.

18. The method of any one of claims 13 to 17 wherein R' and R? are the same.

19. The method of claim 18 wherein R! and R? are 1-adamantanoyl or pivaloyl.

Claims for the following contracting state: AT

1. A process for preparing a compound represenied by formuila A
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Q Rl
R4—}:’:——o/\0—|:i i
R3
wherein R' and R? are selected from hydrogen, optionally substituted lower alkyl, acyl, 1-adamantanoy,
optionally substituted pheny! or optionally substituted pheny! lower alkyl and R* is optionally substituted

lower alkyl, comprising:
a} reacting a compound of formula D

R4—E—O/\OR6 D

wherein R* is as defined above and R® is optionally substituted lower alkyl, with a compound of
formula E

whersin R' and R® are as defined above, in the presence of a protic acid without external heat, to
form a compound of formula C

R1

RS

wherein R' and R® are as defined above and R7 is R*C(0O)OCH; or REOCH: whersin R* and R¢ ars
as deflned above;
b) optionally followed by, if R7 is R*OCH>, reacting a compound represented by formula B

0
(R4—p.’—)20 B

wherein R* is independently selscted from the group as defined above, with a compound of formula
C in which R? is R®OCHa, in the presence of a Lewis acid for about 60 to 180 minutes at a
temperature of between 45° and 65 C.

The process of claim 1 whersin, in the compound represented by formula E, R' and R® are both
benzyl.

The process of claim 1 wherein, In the compound represented by formula B, R* is msthy|.

The process of claim 1, wherein the compound represented by formula E is a compound whersin R
and R® are both (1-adamantanoyl)- and the compound represented by formula B is acetic anhydride.
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6. The process of claim 1 wherein the compound represented by formula E is a compound wherein R!
and R? are both pivaloyl and the compound represented by formula B is acetic anhydride.

6. The process of claim 1 wherein a compound of formula A 1s prepared in which R' and R? are selected
from hydrogen, cptionally substituted lower alkyl, acyl, 1-adamantanoyl, optionally substituted phenyi or
optionally substituted pheny! lower aikyl and R* is optlonally substitited lower alkyl; except when R* is
methyl, at least one of R! and R® is not acetyl, lower alkyl, optionally substituted phenyl or optionally
substituted phenyl lower alkyl; and when R* is ethyl, R' and R® cannot both be the same lower alkyl
group.

7. The process of claim 6 whersin a compound Is prepared in which R' and R® are the same.
8. The process of claim 7 wherein a compound is prepared in which R* is methyl.

9. The process of claim 8 wherein 1,3-dipivaloyl-2-acetoxymethoxy glycerol or 1,3-di-(1-adamantanoyl)-2-
acetoxymsthoxy glycero! is prepared.

10. The process of claim 7 wherein a compound is prepared in which R* is ethyl.

11. The process of claim 10 wherein 1,3-dipivaloyl-2-propanoyloxymethyt glycerol or 1,3-di-(1-adaman-
tanoyl)-2-propanoyloxymethyi glycerol is prepared.

12. The process of claim 1 whersin a compound of formula F

rY

RO Formula F
3

is prepared in which R, R® and R® are defined as optionally substituted lower afkyl, except that R* and
R3 cannot both be propyl.

13. A method for making compounds represented by the formula

1!‘<5 HyC~0 -
L 0—R"

whersin R' and R® are selected from hydrogen, opticnally substituted lower alkyl, acyl, 1-adamantanoy!,
optionally substitued phenyl or optionally substituted pheny! lower alky! and R® Is optionally substituted
acyl or hydrogen, comprising:
a) reacting optionally substituted guanine with excess hexa-lower alkyl disilazane and a catalyst, and
with a compound rapresented by the formula:

I .
R4 Formula A
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wherein R' and R® are selected from hydrogen, optionally substituted lower alkyl, 1-adamantanoyl,
acyl, optionally substituted phenyl or opticnally substituted phenyl lowser alkyl and R* is defined as
optionally substituted lower alkyl; followed by

b) treating the resuiting mixiure with a lower alkyl alcohol; optionally followed by

c) if R' and R® are not hydrogen, treating the resulting mixture with ammonium hydroxide and water.

14, A method for making compounds represented by the formula

L5 HyC—0]
L—o—=

3

wherein R' and R? are hydrogen, acyl or 1-adamantanoyl and R5 is optionally substifuted acyl or
hydragen, comprising:
a) reacting optionally substituted guanine In the presence of an acidic catalyst with a compound
ropresented by the formuia: .

o1
R4——E—0/\0—[:R 3 Formula A
R

wharein R' and R® are selected from acyl or 1-adamantanoyl and R* is defined as optionally
substituted lower alky!; optionally followed by

b) ireating the resulting mixture with a lower alky! alcohol; and/or

¢) if B! and R® are not hydrogen, treating the resulting mixture with ammonium hydroxide and watar.

18. A method for making compounds represented by the formuia

[
HN-/R: ——0—o~R L

|
Hﬁ—o_
L—o ] 3

wherein R' and R are selected from hydrogen, optionally substituted lower alkyl, acyl, 1-adamantanoyl,
optionally substituted pheny! or optionally substituted phenyl lower alkyl and R® is optionally substituted
acyl or hydrogen, comprising:

a) the preparation according to claim 1 of a compound of the formula
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0 Rl .
R4‘—E—0/\0-—|: 5 Formula A
R

wherein R' and R? are selected from hydrogen, optionally substituted lower alkyl, 1-adamantanoyl,
acyl, optionally substituted phenyl or optionally substituted phenyl lower alkyl and R* is defined as
optionally substituted lower alkyl; followed by

b) reacting the thus prepared compound of formula A with optionally substituted guanine; optionally
followed by

c) treating the resulting mixture with a lower alkyl alcohol; and/or

d) if R' and R? are not hydrogen, treating the resulting mixture with ammonium hydroxide and water.

16. The methad of any one of claims 13 to 15, wherein unsubstituted guanine is used.

17. The method of any one of claims 13 to 16 wherein R® s acyl.

18. The method of any one of claims 13 to 17 wherein R' and R® are the same.

19, The method of claim 18 wherein R' and R?® are 1-adamantanoy! or pivaloyl.

Revendications
Revendications pour les Etats contractants suivants: BE, FR, CH, DE, GB, IT, LI, LU, NL, SE

1.

Procédé de préparation d'un composé représents par la formule A

0 Rl
R4—y‘.-—0/\ A
73

dans laquelle R' et R3® sont choisis entre I'nydrog&ne, un groupe alkyle inférisur facultativement
substitué, acyle, 1-adamantanoyle, phényle facultativement substitué ou (phényle facultativement subs-
titud)-alkyle inférieur, et R* est un groupe alkyle Inférieur facultativement substitué, comprenant :

a) la rdaction d'un composé de formule D

0
1::"'—%:—0/\09.6 D

dans laquelle R* est tel que défini ci-dessus et R6 est un groupe alkyle inférieur facultativement
substitué, avec un composé de formule E

rR'—o R

H

dans laquelle R' et R? sont tels que définis ci-dessus, en présence d'un acide protique sans apport
de chaleur externe, pour former un composé de formule G
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rY

B3

dans laquelle R' et R® sont teis que définis ci-dessus et R7 est un groupe R*C(OYOCH:2 ou RFOCH:
dans lequel R* et R® sont tels que définis ci-dessus ;

b) facultativement suivie, si R? est un groupe R®QCH2, de la réaction d'un composé représenté par
la formule B

Q
(ré—L—) 0 B

dans laquells R* est choisi indépendamment dans le groupe tel que défini ci-dessus, avec un
composé de formule C dans lequel R? est un groupe RSQCH;, en présence d'un acide de Lewis
pendant environ 80 & 180 minutes & une température comprise entre 45 et 65 C.

Procédé suivant la revendication 1, dans lequel R' et R® sont tous deux des groupes benzyle dans le
composé représentd par la formule E.

Procéd$ suivant [a revendication 1, dans lequel R* est un groupe méthyle dans le composé représents
par la formule B.

Procédé suivant la revendication 1, dans lequei le composé représenté par la formule E est un
composé dans lequel R' et R® sont tous deux des groupes (1-adamantanoyle) st le composé
représenid par la formule B est 'anhydride acétique.

Procédé suivani la revendication 1, dans lequel lo composé représentd par la formule E est un
composé dans lequel R' et R? sont tous deux des groupes pivaloyle et le composé représents par la
formule B est I'anhydride acétique.

Composé représenté par la formule

0O
gt ‘C| OAO_{—:_R Formule A
3
R

dans laquelle R' et R? sont choisis entre I'nydrogéne, un groupe alkyle inférieur facultativement
substitud, acyle, 1-adamantanoyle, phényle facultativernent substitué ou (phényle facultativement subs-
fitué)-alkyle inférieur, et R* est un groupe alkyle inférieur facultativement substitué ; excepté que
lorsque R* est un groupe méthyle, l'un au moins de R' et R? n'est pas un groupe acétyle, alkyle
inférisur, phényle facultativemsnt substitué ou (phényle facultativement substitué)-alkyle inférieur : et
que lorsque R* est un groupe éthyle, R* et R® ne peuvent pas 8tre tous deux le mé&me groups alkyle
inférisur.

Composé suivant la revendication 8, dans lequel R! et R?® sont identiques.
Composé suivant la revendication 7, dans lequel R* est le groupe méthyle.

Composé suivant la revendication 8, qui est le 1,3-dipivaloyl-2-acétoxyméthoxyglycéral ou le 1,3-di-(1-
adamantanoyl)-2-acétoxyméthoxyglycérol.
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10. Composé suivant la revendication 7, dans leque! R* est le groupe éthyle.

11. Composé suivant la revendication 10, qui est le 1,3-dipivaloyl-2-propanoyloxyméthyiglycérol ou le 1,3-
di-(1-adamantanoyl}-2-propancyloxyméthyliglycérol.

12, Composé représenté par la formule

RSO Formule F

dans laqueile R', R® et R®* sont définis comme groupes alkyle inférieurs facultativement substitués,
exceptd que R! et R? ne pauvent pas &tre tous deux des groupes propyle.

13. Procédé de préparation de composéds représentéds par la formule :

0
n
HN l N )
/l'\ —0——R -
HN 1 1 M
15 HC-0
R 3
—0—R

dans laquelle R' et R® sont choisis entre I'hydrogéne, un groupe alkyle inférieur facultativement

substitué, acyle, 1-adamantanoyle, phényle facultativement substitud ou (phényle facuftativement subs-

titué)-alkyle inférieur, et RS est un groupe acyle facultativement substitué ou I'hydrogéne, comprenant :
a) la réaction de guanine facultativement substituée avec un axcés d'hexa(alkyle inférieur)disilazane
et un catalyseur, et avec un composé représenté par la formule :

'i? —0—R

4

R C :AO_{ 3 Formule A
—0-——R

dans laquelle R' et R® sont choisis entre |'hydrog&ne, un groupe alkyle inférieur facultativement
substitué, 1-adamantanoyle, acyle, phényle facultativement substitué ou (phényle facultativernent
substitué)-alkyle inférieur, et R* est défini comme étant un groupe alkyle inférieur facultativement
substitué ; suivie

b) du traitement du mélange résultant avec un alcool alkylique inférieur ; dventuellement suivi

c) st R' ot R3 ne sont pas I'hydrogéne, d'un traitement du mélange résultant avec I'hydroxyde
d'ammonium et I'sau.

14. Procédé de préparation de composés représentds par la formule
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0
!
HN ‘ N\
A .
/> HzC—0"] 3
L—0—R

dans laquelle R' et R3 sont I'hydrogéne, des groupes acyle ou 1-adamantanoyle et RS est un groupse
acyls facultativement substitué ou I'hydrogéne, comprenant
a) la réaction de guanine facultativement substituée en présence d'un catalyseur acide avec un
composé représsntd par la formule

1

Rd'—(ﬁ.'—o/\ o R Formule A
| : 3
R

dans laquslle R' et R3 sont choisis entre des groupes acyle ou 1-adamantanoyle, et R* est défini
comme &tant un groupe alkyie inférieur facultativement substitué ; éventusliement suivie

b} du traitement du mélange résultant avec un alcool alkylique inférieur ; et/ou

c) si R' ot R? ne sont pas de I'hydrogdne, d'un traitement du mélange résuitant avec I'hydroxyde
d'ammonium et I'sau.

15. Procédé de préparation de composds représentés par la formule

H,C= 0"
R XL L-—o—a3

dans laquelle R' et R® sont choisis entre I'hydrog&ne, un groupe alkyle inférieur &ventusllsmoent

substitué, acyle, 1-adamantanoyle, phényle facultativement substitué ou (phényle facultativement subs-

titué)-alkyle inférieur, ot RS est un groupe acyle facultativement substitué ou I'hydrogéne, comprenant :
a) la préparation suivant la revendication 1 d'un composé de formule

o] Rl
R4_8_0/\0_—|i Formule A
R3

dans laquelle R' et R® sont choisis entre hydrogéne, un groupe alkyle inférieur facultativement
substitué, 1-adamantanoyle, acyle, phényle facultativement substitué ou (phényle facultativement
substitué)-alkyle inférisur, et R* est définl comme étant un groupe alkyle inférieur facuitativement
substitué : suivie

b) de la réaction du composé ainsi préparé de formule A avec la guanine facultativement substitude
; facultativernent suivie
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¢) du traitement du mélange résultant avec un alcool alkylique inférieur ; etfou
d) si R' et R? ne sont pas de I'hydrogéne, d'un traitement du mélange résultart avec I'hydroxyde
d'ammoniumn et ['eau.

Procédé suivant I'une quelconque des revendications 13 & 15, dans lequel on utilise la guanine non
substituée.

Procédé suivant I'une quelconque des revendications 13 & 16, dans lequs! R® est un groupe acyle.
Procédé suivant I'une quelconque des revendications 13 & 17, dans lequsl R' et R® sont identiques.

Procédé suivant la revendication 18, dans lequel R' et R3 représentent un groupe 1-adamantanoyle ou
pivaloyle.

Revendications pour I'Etat contractant sulvant: AT

1.

Procédé de préparation d'un composé représentd par la formule A

1
0 R
=~ _0/\0—‘:: 3 ?
R

dans laquelle R' et R® sont choisis entre I'hydrogéne, un groupe alkyle inférieur facultativement
substitud, acyle, 1-adamantanoyle, phényle facultativement substitué ou (phényle facultativement subs-
titué)-alkyle inférisur, et R* est un groupe alkyle inférieur facultativement substitué, comprenant :

a) la réaction d'un composé de formule D

0
R4—!J:—o/'\0R6 D

dans laguelle R* est tel gue défini ci-dessus et R® est un groupe alkyle inférieur facultativernent
substitué, avec un composé de formuls E

rR*—0 &>

H

dans laquelle R' et R? sont tels que définis ci-dessus, en présence d'un acide protique sans apport
de chaleur externe, pour former un composé de formule C

Rl

R3

dans laquelle R' et R3 sont tsls que définis ci-dessus et R7 est un groupe R*C{0)OCH; ou REOCH;

dans lequel R* et R® sont tels que définis ci-dessus ;
b) facultativernent suivie, si R7 est un groupe REOCH:, de la réaction d'un composé représenté par
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la formule B

0
( R4—£'|:—-—) 50 B

dans laquells R* est choisi indépendamment dans le groupe tel que défini ci-dessus, avec un
composé de formule C dans lequel R7 est un groupe REOCH2, en présence d'un acide de Lewis
pendant environ 60 & 180 minutes & une température comprise entre 45 et 65 C.

Procédé suivant la revendication 1, dans lequel R! et R?® sont tous deux des groupes benzyle dans le
composé représenté par la formule E.

Procédé suivant la revendication 1, dans lequel R* est un groupe méthyle dans le composé représents
par la formule B.

Procédé suivant la revendication 1, dans lequel le composé représenté par la formule E est un
composé dans lequel R' et R® sont tous deux des groupes (1-adamantanoyle) et le composd
représenté par B ast I'anhydride acétique.

Procédé suivant la revendication 1, dans lequel ls composé représenté par la formule E est un
composé dans lequel R' et R® sont tous deux des groupes pivaloyle et is composé représenté par la
formule B sst I'anhydride acétique. .
Procédé suivant fa revendication 1, dans lequel on prépare un composé de formule A dans laquelle R!
et R? sont choisis entre I'nydrogéne, un groupe alkyle inférieur facultativement substitus, acyle, 1-
adamantanoyle, phényle facultativement substitué ou (phényle facultativement substitué)-alkyle inférieur
et R* est un groupe alkyle inférieur facultativement substitud ; excepté lorsque R* est un groupe
méthyls auquel cas I'un au moins de R' et R® n'est pas un groupe acétyls, alkyle inférisur, phényle
facultativement substitué ou (phényle facultativement substitug)-alkyle inférieur et que lorsque R* est
un groupe éthyle, R* et R3 ne peuvent pas &tre tous deux le méme groupe alkyle inférieur.

Procédé suivant fa revendication 6, dans lequel est préparé un composé dans la formule duquel R' et
R?3 sont identiques.

Procédé suivant la revendication 7, dans lequel est préparé un composé dans lequel R* est un groupe
méthyle.

Procédé suivant la revendication 8, dans lequel est préparé le 1,3-dipivaloyl-2-acétoxyméthoxyglycérol
ou le 1,3-di-(1-adamantanoyl)-2-acétoxyméthoxyglycéroi,

Procédé suivant la revendication 7, dans lequel est préparé un composé dans lequel R* est un groupe
éthyle.

Procédé suivant la revendication 10, dans lequel est préparé le 1,3-dipivaioyl-2-propanoyloxyméthyigly-
cérol ou le 1,3-di-(1-adamantanoyl}-2-propanoyloxyméthyliglycérol.

Procédé suivant la revendication 1, dans lequel est préparé un composé de formule
1
RGQ Formule F
-—0——R3

dans laquelle R', R® et R® sont définis comme &tant des groupes alkyle inférieurs éventusllement
substitués, excepté que R! et R® ne peuvent pas &tre tous deux des groupes propyle.
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13. Procédé de préparation de composés représentés par la formule

)\ l
HN
HZC—O
1_0_.4

dans laquelle R!' et R® sont choisls entte |'hydrogdne, un groupe alkyls inférieur facuitativement
substitus, acyle, 1-adamantanoyle, phényle facultativement substitué ou (phényle facultativement subs-
titué)-alkyle inférieur, st RS est un groupe acyle facultativement substitué ou I'nydrogéne, comprenant :

a) la réaction de guanine faculiativement substituée avec un excés d'hexa(alkyle inférisur)disilazane
et un catalyseur, et avec un composé représents par la formule :

0 r'
4
R _g_'o 3 Formule A
Y O—R

dans laquelle R' et R® sont choisis entre I'hydrogéne, un groupe alkyle inférieur facultativement
substitué, 1-adamantanoyle, acyle, phényle facultativement substitué ou (phényle facultativement
substitud)-alkyle inférisur, st R* est défini comme étant un groupe alkyle inférisur facultativement
substitué ; suivie

b} du tralternent du mélange résultant avec un alcool alkylique inférieur ; dventuellement suivi

c) si ' et R? ne sont pas de hydrogéne, d'un traitement du mélange résultant avec I'hydroxyde
d'ammonium et I'sau.

14. Procédé de préparation de composés représentds par la formule

{ -
R° H)C-O

L g—=&°

dans laquelle R' et R® représentent I'hydrogéne, un groupe acyle ou le groupe 1-adamantanoyle et
REest un groupe acyle facultativement substitué ou I'hydrogdne, comprenarnt

a) la réaction de guanine facultativement substituée en présence d'un catalyseur acide avec un
composé représenté par la formule

ﬁ_o/\ Formule A

dans Jaquelle R! et R3 sont choisis entre des groupes acyle ou 1-adamantanoyle et R* est défini
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comme étant un groupe alkyle inférieur facultativernent substitud ; éventuellerent suivie

b) du traitement du mélange résultant avec un alcool alkylique inférisur ; etlou

c) si R! et R® ne sont pas de 'hydrogéne, d'un traitement du mélange résultant avec 'hydroxyde
d’ammanium et I'eau.

15. Procédé de préparation de composéds représentés par la formule

e H,C~ 0 5
—0—R

dans laquelle R' ot R* sont choisis entre I'hydrogéne, un groupe alkyle inférieur facultativement

substitué, acyle, 1-adamantanoyle, phényle facultativement substitué ou (phényle facultativement subs-

titué)-alkyle inférieur, et R® est un groupe acyle facultativement substitué ou Ihydrogéne, comprenant ;
a} la préparation selon la revendication 1 d'un composé de formule

1
0 R Formule A
4 !1 /\
) O_ERE'

dans laquelle R' ot R® sont choisis entre I'hydrogdne, un groupe alkyle inférisur facultativement
substitué, 1-adamantanoyle, acyle, phényle facultativerent substitus ou (phényle facultativernent
substitué)-alkyle inférieur, et R* est défini comme étant un groupe alkyle inférieur facultativement
substitué ; suivie

b) de la réaction du composé ains! préparé de formule A avec une guanine facultativement
substitude ; facultativernent suivie

c) du traitement du mélange résultant avec un alcool alkylique inférieur ; etfou

d) si R' et R? ne sont pas de ['hydrogdne, d'un traiternent du mélange résultant avec I'hydroxyde
d'ammanium et 'eau.

16. Procédé suivant I'une quelconque des revendications 13 & 15 , dans lequel la guanine non substitude

est utiliséa.

17. Procédé suivant I'une quelconque des revendications 13 & 18, dans lequel R’ est un groupe acyle.

18. Procédé suivant |'une quelconque des revendications 13 & 17, dans lequel R' et R? sont identiques.

19. Procédé suivant la revendication 18, dans lequel R' et R® sont des groupes 1-adamantanoyle ou

pivaloyle.

Patontanspriiche
Patentanspriiche flir folgende Vertragsstaaten: BE, FR, CH, DE, GB, IT, LI, LU, NL und SE

1.

Verfahren zur Herstellung einer Verbindung, die dargestellt wird durch Formel A
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0 Rl

ri—d o ' A
3
R

worin R' und R® ausgew#hit sind aus Wasserstoff, gegebenenfalls substifuieriem Niederalkyl, Acyl, 1-
Adamantanoyl, gegebenenfalls substituiertem Phenyl oder gegebenenfalls substituiertem Phenylniede-
ralkyl und R* gegebenenfalls substituiertes Niederalkyl ist, umfassend:

a) das Umsetzen einer Verbindung der Formel D

R4—-E—O/\OR6 D

worin R* wie oben definiert ist und R® gegebenenfalls substitulertes Niederalkyl ist, mit einer
Verbindung der Formel E

worin R' und R? wie oben definiert sind, in Gegenwart einer protischen SHure ohne duBere Hitze, um
eina Verbindung der Formel C

R1

R3

zu bilden, worin R und R?® wie oben definiert sind und R? R*C(Q)OCHz oder REQCH;z ist, worin R*
und RE wie oben definiert sind;

b} gegebenentalls, falls R7 R*QCH; ist, gefolgt vom Umsetzen einer Verbindung, die dargestelit wird
durch Formel B

9]
( R4—g—) 2O B

worin R* unabhiingig ausgewdhlt ist aus der Gruppe, wie sie oben definiert wurde, mit seiner
Verbindung der Formel C, in der R7 REQCH; ist, in Gegenwart einer Lewissiure, wihrand ungefihr
80 bis 180 Minuten bei einer Temperatur zwischen 45" und 65 C.

Verfahren nach Anspruch 1, worin in der durch Formel E dargestellten Verbindung R' und R® bside
Benzyl sind.

Verfahren nach Anspruch 1, worin in der durch Forme! B dargesteliten Verbindung R* Methyl ist.

Verfahren nach Anspruch 1, worin die durch Formel E dargestellte Verbindung eine Verbindung ist,
worin R' und R® beide (1-Adamantanoyl)- sind, und die durch Formel B dargestelite Verbindung

Essigséureanhydrid ist.
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B. Verfahren nach Anspruch 1, worin die durch Formel E dargestelite Verbindung eine Verbindung ist,
worin R' und R?* belde Pivaloy! sind, und die durch Formel B dargestslite Verbindung Essigséureanh-
ydrid ist.

6. Verbindung, die dargestslit wird durch die Formel

Formel A

R3

worin R' und R® ausgew#hit sind aus Wasserstoff, gegebenenfails substituiertem Niederalkyl, Acyl, 1-
Adamantanoyl, gegebenenfalls substituiertem Phenyl oder gegebenenfalls substiiuiertem Phenylniede-
ralkyl und R* gegebenenfalls substitulertes Niederalky! ist; aufier daB, wenn R* Methyl ist, mindestens
eings von R' und R? nicht Acetyl, Niederalkyl, gegebenenfalls substituiertes Phenyl oder gegebenen-
falls substifulertes Phenylniederalkyt ist; und dag, wenn R* Ethyl ist, R' und R? nicht beide die gleiche
Niederalkylgruppe sein kéinnen.

7. Verbindung nach Anspruch 8, worin R' und R3 gleich sind.
8. Verbindung nach Anspruch 7, worin R* Methy] ist.

9. Verbindung nach Anspruch 8, die 1,3-Dipivaloyl-2-acetoxymethoxyglycerin oder 1,3-Di-(1-adamanta-
noyl)-2-acetoxymethoxyglycerin ist.

10. Verbindung nach Anspruch 7, worin R* Ethyl ist.

11, Verbindung nach Anspruch 10, die 1.3-DipivaIoyl-2~propanoyloxymethylglycerin oder 1,3-Di-(1-adaman-
tanoyl}-2-propanoyloxymethylglycerin ist.

12. Verbindung, die dargestellt wird durch die Formel

RO Formel F

worin R*, R? und R® als gegebenenfalls substituiertes Niederalkyl definiert sind, aufer dag R' und R3
nicht beide Propy! sein kdnnen.

13. Verfahren zur Herstsliung von Verbindungen, die dargestellt werden durch die Formsl

0
1
HN ‘ N\
o ] 1
HNJ\ | .
15 HyC-0 — ;
e —

worin R' und R® ausgew#hit sind aus Wasserstoff, gegebenentalls substituiertem Niederalkyl, Acyl, 1-
Adamantanoyl, gegebsenenfalls substitulertem Pheny! oder gegebenenfalls substituiertem Phenylniede-
ralkyl und R® gegebenenfalls substituiertes Acyl oder Wasserstoff ist, umfassend:
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a) das Umsetzen von gegebenenfalls substituiertem Guanin mit {iberschiissigem Hexa-Niederalkyi-
disilazan und einem Katalysator und mit einer Verbindung, die dargestellt wird durch die Formel:

Rl

0
R4—l!: Formel A

RS

worin R' und R? ausgewdhit sind aus Wasserstoff, gegebenenfalls substituierten Niederalky!, 1-
Adamantanoyl, Acyl, gegebenenfalls substituiertem Phenyl oder gegebenenialls substitulertem Phe-
nytiederalky| und R* als gegebenenfalls substitulertes Niederalkyl definiert ist; gefolgt veon

b) dem Behandeln der resultierenden Mischung mit einem Niederalkylalkohol; gegebenenfalis
gefolgt von

c) falls R' und R® nicht Wasserstoff sind, dem Behandsin der resultierenden Mischung mit
Ammoniumhydroxid und Wasser,

14. Verfahren zur Herstellung von Verbindungen, die dargestsilt werden durch die Forme!

0
i
HN l A
1
HN J\ - 0—~
L HyC—0] 5
L o0—n

worin R' und R® Wasserstoff, Acyl oder 1-Adamantanoyi sind und RS gegebsenenfalls substituiertas Acyl

oder Wasserstoff ist, umfassend:
a) das Umsetzen von gegebenenfalls substituiertem Guanin in der Gegenwart eines sauran Katalysa-
tors mit siner Verbindung, die dargestellt wird durch die Formel:

1
R
R4—-—§——0/\0-—|:: Fomel *
3
R

worin R' und R® ausgew#hit sind aus Acyl oder 1-Adamantanoyl und R* als gegebenenfalls
substituiertes Niederalkyl definiert ist; gegebenenfalls gefolgt von

b) dem Behandeln der resultierenden Mischung mit elnem Niederalkylalkohel; und/oder

¢) falls R' und R® nicht Wasserstoff sind, dem Behandeln der resultierenden Mischung mit

Ammoniumhydroxid und Wasser.

15. Verfahren zur Herstellung von Verbindungen, die dargestellt werden durch die Formel
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g
ff
HN I N\
1
R’ HyC=07 3

worin R' und R3 ausgewdhlt sind aus Wasserstoff, gegebenenfalls substituiertem Niederalkyl, Acyl, 1-
Adamantanoyl, gegebenenfalls substituiertem Phenyl oder gegebenentfalls substituiertern Phenylniede-
ralky! und R® gegebenenfalls substituiertes Acyl oder Wasserstoff ist, umfassend:

&) die Herstellung nach Anspruch 1 einer Verbindung der Formel .

0 rt
R"—g—o/\ Formel A
3

worin R' und R? ausgewihit sind aus Wasgerstoff, gegebenenfalls substituiertern Niedsralkyl, 1-
Adamantanoyl, Acyl, gegebenenfalls substituiertem Phenyl oder gegebenenfalls substituiertem Phe-
nylniederalky! und R* als gegebenenfalls substitulertes Niederalkyl definiert ist; gefolgt von

b) dem Umsetzen der so hergesteliten Verbindung der Formel A mit gegebenenfalls substituiertem
Guanin; gegebenenfalls gefolgt von

c) dem Behandein der resultisrenden Mischung mit einem Nisderaikylalkohol; und/oder

d) falls R' und R3 nicht Wasserstoff sind, dem Bshandeln der resultierenden Mischung mit
Ammoniumhydroxid und Wasser.

Verfahren nach irgendeinem der Anspriiche 13 bis 15, worin unsubstitulertes Guanin verwendet wird.
Verfahren nach irgendeinem der Anspriiche 13 bis 18, worin R® Acyl ist.
Verfahren nach irgendeinem der Ansprche 13 bis 17, worin R* und R? gleich sind.

Verfahran nach Anspruch 18, worin R' und R® 1-Adamantanoy( oder Pivaloyl sind.

Patentanspriiche fliir folgenden Vertragsstaat: AT

1.

Verfahren zur Herstellung einer Verbindung, die dargestelit wird durch Forme} A

0 RY
R4—p:—0/\ A
23

worin R! und R? ausgewihit sind aus Wasserstoff, gegebenenfalls substituiertem Niederalkyl, Acy), 1-
Adamantanoyl, gegebenenfalls substituiertem Phenyl oder gegebenanfalls substituiertern Phenylniede-
ratky! und R* gegebenenfalls substituiertes Niederalkyl ist, umfassend:

a) das Umsetzen einer Verbindung der Formel D

R4—!i—-0/\0R6 D
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worin R* wie oben definiert ist und Rf gegebenenfalls substituiertes Niederalkyl ist, mit siner
Verbindung der Formel E

worin R! und R3 wie oben definiert sind, in Gegenwart einer protischen S8ure ohne duflere Hitze, um
eine Verbindung der Formel C

Rl

R3

2u bilden, worin R! und R? wie oben definiert sind und R7 R*C(0)OCH: oder R®OCH; ist, worin R*
und RS wis oben definiert sind;

b) gegebenenfalls, falls R? R®OCH; ist, gefolgt vom Umsetzen einer Verbindung, die dargestelit wird
durch Formel B

0
RE 20 B

worin R* unabhinglg ausgewidhlt ist aus der Gruppe, wie sie oben definiert wurde, mit einer
Verbindung der Formel C, in der R7 REQCH; ist, in Gegenwart einer Lewisséure, wéhrend ungeféhr
60 bis 180 Minuten bel siner Temperatur zwischen 45" und 65 C.

Verfahren nach Anspruch 1, worin in der durch Formel E dargesteliten Verbindung R' und R® beide
Benzyl sind.

Verfahren nach Anspruch 1, worin in der durch Formel B dargestsliten Verbindung R* Methyl ist.

Verfahren nach Anspruch 1, worin die durch Formel E dargestelite Verbindung eine Verbindung ist,
worin R! und R?® beide (1-Adamantanoyl)- sind, und die durch Formsel B dargestelite Verbindung
Essigsdureanhydrid ist.

Verfahren nach’ Anspruch 1, worin die durch Formel E dargestelite Vaerbindung eine Verbindung ist,
worin R und R3 beide Pivaloy! sind, und die durch Formel B dargestelite Verbindung Essigsdureanh-

ydrid ist.

Verfahren nach Anspruch 1, worin eine Verbindung der Formel A hargestellt wird, in der R' und R?
ausgewdhlt sind aus Wasserstoff, gegebenenfalls substituiertern Niederalkyl, Acyl, 1-Adamantanoyi,
gegebenenfalls substituiertem Phenyl oder gegebenenfalls substituiertem Phenyiniederalkyl und R*
gegebenenfalls substituiertes Niederalkyl ist; auBer daB, wenn R* Methyl ist, mindestens eines von R'
und R? nicht Acetyl, Niederalkyl, gegebenenfalls substituiertes Phenyl oder gegsbenenfalls substituier-
tes Phenylniederalkyl ist; und daB, wenn R* Ethyl ist, R' und R® nicht beide die gleiche Niederalkyl-
gruppe sein k&nnen.

Verfahren nach Anspruch 6, worin sine Verbindung hergsestelit wird, in der R! und R? glsich sind.

Verfahren nach Anspruch 7, worin eine Verbindung hergestellt wird, in der R* Methyl ist.
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9. Verfahren nach Anspruch 8, worin 1,3-Dipivaloyl-2-acetoxymethoxyglycerin oder 1,3-Di-(1-adamanta-
noyl}-2-acetoxymethoxyglycerin hergestellt wird.

10. Verfahren nach Anspruch 7, worin eine Verbindung hergestellt wird, in der R* Ethyl ist.

11. Verfahren nach Anspruch 10, worln 1,3-Dipivaloy!-2-propanoyloxymethylglycerin odar 1,3-Di-(1-adaman-
tanoyl)-2-propanoyloxymaethylglycerin hergsstslit wird.

12. Veriahren nach Anspruch 1, worin eine Verbindung der Formel F

Rl
RO Formel F

=3

hergesiellt wird, in der R, R? und R® als gegebenenfalls substituiartes Niederalky! definiert sind, auier
da8 R' und R? nicht beide Propyl sein kénnen.

13. Verfahren zur Herstellung von Verblndungen.' die dargestelit werden durch die Formsl

HN I \
HN /l\ ) ‘ '
s HyC~0 —
R 3
L 0—R

worin R* und R?* ausgewihlt sind aus Wasserstoff, gegebenenfalls substituiertem Niederaikyl, Acyl, 1-
Adamantanoyl, gegebenenfalls substituisrtem Phenyl oder gegebenenfalls substituiertem Phenylniede-
ralkyl und R gegebenenfalls substitulertes Acyl oder Wasserstoff ist, umfassend:
a) das Umsetzen von gegsbenenfalls substituiertem Guanin mit {berschilssigem Hexa-Niaderalkyl-
disilazan und einem Katalysator und mit einer Verbindung, die dargesteilt wird durch die Formet:

R1

R Formel A
3

worln R' und PR3 ausgewdhlt sind aus Wasserstoff, gegebenenfalls substituiertem Niederalkyl, 1-
Adamantanoyl, Acyl, gegebenenfalls substituiertern Phenyl oder gegebenenfalls substitulerterm Phe-
nylniederalkyl und R* als gegebenenfalls substituiertes Niederalky! definiert ist; gefolgt von

b) dem Behandein "der resuitierenden Mischung mit einem Niederalkylalkohol; gegebenenfalls
gefolgt von

c) falls R' und R3 nicht Wasserstoff sind, dem Behandeln der resultierenden Mischung mit
Ammoniumhydroxid und Wasser,

14. Verfahren zur Herstallung von Verbindungen, die dargestellt werden durch die Formel
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5 HyC—0

L 0—=R°>

worin R' und R3 Wasserstoff, Acyl oder 1-Adamantanoyl sind und R® gegsbenenfalls substituiertes Acyl

oder Wasserstoff ist, umfassend:
a) das Umsetzen von gegebenenfalls substituiertern Guanin in der Gegenwart eines sauren Katalysa-
tors mit einer Verbindung, die dargestellt wird durch die Formel:

1
R
R4—-E—O/\O—-[i Formel A
3
R

worin R' und R3 ausgewihit sind aus Acyl oder 1-Adamantanoyl und R* als gegebenenfalls

substituiertes Niederalkyl definiert ist; gegebenenfalls gefolgt von
b) dem Behandeln der resultierenden Mischung mit einem Niederalkylalkohol; und/oder
c) falis R' und R® nicht Wasserstoff sind, dem Behandeln der resultierenden Mischung mit

Ammoniumhydroxid und Wasser.

15. Verfahren zur Herstellung von Verbindungen, die dargestellt werden durch die Formel

R> HyC~ 0"

___0—R°>

worin R! und R3 ausgewihlt sind aus Wasserstoff, gegebenenfalls substituiertem Niederalkyl, Acyl, 1-
Adamantanoyl, gegebenenfalls substituiertem Phenyl oder gegebenenfalls substituiertem PhenylIniede-
ratkyi und R® gegebenenfalls substituiertes Acy) oder Wasserstoff ist, umfassend:

a) die Hersteliung nach Anspruch 1 einer Verbindung der Formel

0 RY
R4—g—o/\ Formel A

worin R' und R® ausgewdhlt sind aus Wasserstoff, gegebenenfalls substituiertem Niederalkyl, 1-
Adamantanoy|, Acyl, gegebenenfalls substituiertem Phenyl oder gegebenenfalls substituiertem Phe-
nylniederalkyl und R* als gegebenenfalls substituiertes Niederalkyl definiert Ist; gefolgt von

b) dem Umsetzen der so hergesteliten Verbindung der Formel A mit gegebenenfalls substituiertern
Guanin; gegebenenfalls gefolgt von

¢) dem Behandeln der resultierenden Mischung mit einem Niederalkylalkohol; und/oder

d) falls R' und R3 nicht Wasserstoff sind, dem Behandeln der resultierenden Mischung mit
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Ammoniumhydroxid und Wasser.
16. Verfahren nach irgendeinem der Ansprliche 13 bis 15, worin unsubstituiertes Guanin verwsndet wird.
17. Verfahren nach irgendeinem der Anspriiche 13 bis 16, worin RS Acyl ist.
18. Verfahren nach irgendsinem der Anspriiche 13 bis 17, worin R' und R2 gleich sind.

19. Verfahren nach Anspruch 18, worin R und R3? 1-Adamantanoyl oder Pivaloyl sind.
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