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Claim

l.. A process for the manufacture of oxetanones of
the formula

el Ny

H R

wherein

Rl and R2

are alkyl with up to 17 C atomns optionally
interrupted by an O atom in a position

other than the a- or B-position; or

benzyl optionally ring-substituted by 1 to 3
Cl_e—alkyl or Cl_s—alkoxy groups,

is hydrogen or a group of the formula

(R3 ,Rq)NCH(RS) (CHz)n—CO—,

R is hydrogen, Cl_3-a1kyl or C -

1-3
-alkanoyl,
/2
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R4

RS

R4 with R5

Ar ¢

R6 to Rg

is hydrogen or Cl_a—alkyl and

is hydrogen, a group Ar or Ar—cl_3—a1kyl
or cl_7-a1kyl optionally interrupted by Y
and optionally substituted by Z or

form together with the N atom to which they
are attached a 4- to 6-membered saturated
ring,

is oxygen, sulphur or a group N(RG).
co)n(r®) or N(r®)C(0).

is a group -(O or S)—R7. —N(R7,R8).
—C(O)N(R7.R8) or —N(R7)C(O)R8,

is the number 1 or O, whereby R5 is
hydrogen when n is the number 1,

is phgnyl substituted by 1 to 3 groups Rg
or OR and |

are hydrogen or C -alkyl,

1-3

and of salts of the oxetanones of formula I in which X is
not hydrogen with weak acids, which process comprises

a) etherifying a B-hydroxy-é6-lactone of the formula

J_

b) opening the resulting ether of the formula

0

I s
7
0
L\\V::]::; ITI
R%” 0-T

.J/3
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wherein T is a readily cleavable ether group,
with a base,

c) reacting the resulting salt of the formula

RZ-CHOHCH,CH(0-T)CH(R)C00-M v

wherein M is an alkali metal or alkaline earth metal,
in optional sequence with an arylmethyl halide and a base

and '

d) selectively cleaving the resulting diether of the
formula

RZ2-CH(OCHZ-Ar ) CHCH(O-T)CH(RL)C200-M v
with an acid,
e) <cyclizing the resulting B8-hydroxyacid of the formula
RZ-CH(OCH,-Ar ) CH,CHOHCH (R1) COOH VI,

optionally after resolution into its enantiomers,

f) cleaving the resulting B-lactone ether of the formula

VII
?CHZ—AY

R™-CH-CH,

/4
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and

g) if desired, esterifying the resulting B8-lactone
alcohol of formula I in which X is hydrogen with an agent
which introduces the group X and

h) if desired, isolating the ester obtained in the form
of a salt with a weak acid.

12. The B-hydroxy-8-lactones, f-keto-6-lactones
and pyrones of formulae II, XII and, respectively, XVI

R R
) Y 0
RZ/II\/\OH g T

I1 XIX XVI
from the following group:

rac-(2RS,3RS,55R)-2-Hexyl-3-hydroxy-5-undecyl-é§-
-valeriolactone,

rac-(2RS,3RS,5SR)-2-ethyl-5-heptadecyl-3-hydroxy-6-
-valeriolactone,

(28,38,5R)-2-ethyl-5-heptadecyl-3-hydroxy-86-valerio-
lactone and

rac- (2RS,3RS,5SR)-2-hexyl-3-hydroxy-5-pentyl-§-
-valeriolactone;

rac-5,6-dihydro-3-hexyl-4-hydroxy-6-undecyl-2H-pyran-
-2-one,

Vi)



(11) AU-B-71166/91 -5~
(10) 644846

(R)-3-ethyl-5,6~dihydro-¢-heptadecyl-4-hydroxy-2H-
-pyran-2-one and
rac-5,6-dihydro-3-hexyl-4-hydroxy-6-pentyl-2H-pyran-
-2-one; )
3-hexyl-4-hydroxy-6-undecyl-2H-pyran-2-one,
3-ethyl-6-heptadecyl-4-hydroxy-2H-pyran-2-one and
3-hexyl-4-hydroxy-6-pentyl-2H-pyran-2-one.

14, (R)-5,6-Dihydro-6-undecyl-2H-pyran-2,4(3H)-dione and (R)-5 ,6-dihydro-6-
heptdecyl-2H-pyran-2,4(3H)-dione. ' |
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RAN 4039/56

Abstract

The invention is concerned with a novel process for
the manufacture of oxetanones of the formula

wherein Rl. Rz and X have the significance given

in the description,
via corresponding B-keto- and B-hydtoxy-é-lactones, as
well as novel intermediates which “:cour in this process.
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The present invention is concerned with a novel
process for the manufacture of oxetanones of the formula

0

10 . //7

0-
R? é ﬁ// R
15 2
wherein
R1 and R2 are alkyl with up to 17 C atoms optionally
interrupted by an O atom in a position
20 other than the a- or B-position; or

benzyl optionally ring-substituted by 1 to 3

cl_s—alkyl or Cl_s-alkoxy groups,
X is hydrogen or a group of the formula
(>, r")neu(r®) (o, -co-,
25 R3 is hydrogen, Cl_a-alkyl or 01_3-
-alkanoyl,
R4 is hydrogen or Cl_a-alkyl and
R5 is hyqrogen. a group Ar or A:-Cl_3-alky1
or 01_7-a1ky1 optionally interrupted by Y
30 ] . and optionally substituted by Z or
R™ with R form together with the N atom to which they
are attached a 4- to 6-membered saturated
ring
Y is oxygen, sulphur or a group N(RG).
5 c(o)N(R®) or N(R®)c(0).

is a group -(O or S)-R7. -N(R7,Re).
—c(o)N(R".R®) or -N(R7)c(0)R®.

N

M&/3.1.91
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n is the number 1 or O, whereby R5 is
hydrogen when n is the number 1,

Ar is phenyl substituted by 1 te 3 groups R9
or OR’ and

r® to R’ are hydrogen or C, ,-alkyl,

and of salts of the oxetanones of formula I in which X is
not hydrogen with weak acids.

Further, the invention is concerned with novel inter-
mediates which occur in the said process.

Compounds of formula I are known, e.g. from

'EP 185 359A2. They possess valuable pharmacological

properties. In particular, they inhibit pancreas lipase
and can accordingly be used for the control or prevention
of illnesses, especially of obesity, hyperlipenmia,
atherosclerosis and arteriosclerosis.

The process in accordance with the invention comprises

a) etherifying a B-hydroxy-é-lactone of the formula

i
Jo

b) opening the resulting ether of the formula
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0

1
I
OKI -
Re” 0-T

wherein T is a readily cleavable ether group,
with a base,

c) reacting the resulting salt of the formula

RZ-CHOHCH,CH(O-T)CH(R1)C0O0-M Iv

wherein M is an alkali metal or alkaline earth metal,
in optional sequence with an arylmethyl halide and a base
and

d) selectively cleaving the resulting diether of the
formula

R2-CH(OCHZ-Ar ) CH2CH(O-T) CH(RL)COO-M v

with an acid,

e) cyclizing the resulting B-hydroxyacid of the formula

R2-CH(OCHp-Ar ) CHyCHOHCH (R} ) COOH VI,
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optionally after resolution into its enantiomers,

f) cleaving the resulting B-lactone ether of “he formula

N

OCH,-Ar VII
s |
R "CH‘CHZ

and

g) 1if desired, esterifying the resulting B-lactone
alcohol of formula I in which X is hydrogen with an agent
which introduces the group X and

h) if desired, isoclating the ester obtained in the form
of a salt with a weak acid.

Alkyl groups are straight-chain or branched hydro-
carbon residues such as methyl, ethyl, propyl, isopropyl.
butyl isobutyl, pentyl, hexyl, undecyl, hexadecyl and
heptadecyl. Phenyl, tolyl and xylyl are examples of aryl
groups. Dyrrolidinyl and pyridinyl are examples of 4- to
6-membered saturated rings.

Examples of weak acids which can form salts with the
compounds of formﬁla 1 are p-toluenesulphonic acid.
methanesulphonic acid, oxalic acid, ascorbic acid, fumaric
acid, maleic acid, malic acid, citric acid and phosphoric
acid.

Examples of readily cleavable ether groups are tetra-
hydro-2H.pyran-2-yl (THP). l-ethoxyethyl or silyl ether
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groups such as tri-C
-alkyl)-dl—(cl_4
dimethylsilyl.

1_4-a1ky1— or mono-(aryl-cl_q-
-alkyl)-silyl groups, e.g. t-butyl-

A THP ether of formula III can be prepared by reacting
a R-hydroxy-6-lactone of formula II with 3,4-dihydro-2H-
-pyran at about 50°C in a solvent such as t-butyl methyl
ether (TBME), tetrahydrofuran (THF) or toluene in the
presence of catalytic amounts of acid such as pyridinium
p-toluenesulphonate or p-toluenesulphonic acid. The THP
ether III can subsequently be opened using sodium
hydroxide or potassium hydroxide.

A silyl ether III can be prepared by reacting the
B-hydroxy-é-lactone II with a silyl halide such as
t-butyldimethylsilyl chloride in the presence of a base
such as ethyldiisopropylamine in a solvent such as
dimethylformamide (DMF) while heating, e.g. to 50-100°(C.
The opening of a silyl ether III can be performed with an
alkaline or alkaline earth base such as potassium
hydroxide in a solvent such as dioxan.

An alkali metal hydride such as NaH or, preferably, ar
alkali metal t-butylate, conveniently Na t-butylate, can
be used as the base in the etherification of the alkali
metal or alkaline earth metal salt of formula IV to the
diether V. This etherification can be performed by
treating the salt IV with e.g. benzyl bromide and NaH or
Na t-butylate ia a solvent such as THF or TBME.

A diether V can be selectively cleaved with an acid
such as hydrochloric acid in the case of a THP ether or
acetic acid in the case of a silyl ether at a temperature
up to 60°C.

The optional resolution of a racemic B-hydroxyacidé VI



can be effected using a chizal amine such as (R)-(+)- or
{S)-(-)-a-methylbenzylamine in a solvent such as an
ester, e.g. methyl acetate or ethyl acetate.

A B-hydroxyacid VI can be cyclized with an aryl-
sulphonyl halide suclhi as berzenesulphonyl chloride in a
solvent such as pyridine while cooling to -10°C.

10 The cleavage of the B-lactone ether VII can be #arried
out by hydrogenation in a solvent such as a hydrocarbon or
halogenated hydrocarbon, e.g. nhexane or methylene
chloride, an ester or ethzr, e.g. ethyl acetate or THF,

.o over a catalyst such as palladium-on-charcoal (Pd/C) at a

15  temperature up te about 4ge°cC.

sqsees The optional esterification of a 8-lactone alcohol of
coesos formula I in which X is hydrogen with an acid of the

. formila (r,R%)NCH(R®)(CH,) -COOH can be

vt 20 performed in the presence of triphenylphospitine and of

diethyl azodicarboxylate in a solvent such as an ether,
e.g. THF, at a temperature up to about -15°C.

coue A B-hydroxyacid of formula VI above can also be
te e 25 prepared by

a) esterifving a salt of formula IV above with a halide
of the formula Rlo-Hal. wherein RO is C,_4-3lkyl or
Y aryl-cliq—alkyl.

30
R b) etherifying the resulting ester of the formula

R2-CHOHCH,CH(O-T)CH(RY)C00-R10 IV-A
35

and
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c) in optional sequence saponifying and cleaving in the
B-pogition the resulting diether of the formula

R2-CH(OCHZ-Ar ) CHyCH(O-T)CH(R1)C0O0-R10 V-A.

The esterificatjon of a salt IV with a halide
Rlo-Hal, e.g. with benzyl bromide, can be carried out in

a solvent such as THF.

The etherification of the alcohol ester IV-A can be
effected with a chloride of the formula Ar-CHZOC(NH)CCI3.
e.g. with benzyl 2,2.,2-trichloroacetimidate, in the
presence of an acid such as trifluoromethanesulphonic acid
in a solvent such as cyclohexane, hexane or methylene
chloride.

A diether V-A can firstly be treated with an acid such
as aqueous acetic acid in the case of a silyl ether or
such as hydrochloric acid in the case of a THP ether in a
solyent such as dioxan at a temperature up to the reflux
temperature of the reaction mixture and subsequently
saponified in a solvent such as an alkanol, e.g. methanol,
using a strong base suchk as an alkali metal or alkaline
earth metal hydrexide, e.g. potassium hydroxide, at a
temperature up to about 70°C,

It is also possible to prepare a B-hydroxyacid VI by
a) esterifying a 8-hydroxy-é-lactone 1II,

b) opening the resulting ester of the formula



10

15

20

25

30

35

0 III!

wherein T' is aroyl,
by acidic catalysis in the presence of an alcohol of the
formula Rlo-OH to give an ester of the formula

RZ2-CHOHCH,CH(O-T' )CH(RY)C00-R10 IV-B,

c) etherifying the ester of formula IV-B and

d) doubly-saponifying the resulting ether diester of the
formula

R2-CH(OCHZ-Ar )CH2CH(O-T' )CH(R1)C00-R10 V-B.

The esterification of the B-hydroxy-é6-lactone of
formula II can be carried out e.g. with a functional
derivative of an acid of the formula Ar-COOH, e.g. an acid
halide or acid anhydride such as benzoic anhydride. and a
strong acid such as perchloric acid or a base such as
dimethylaminopyridine as the catalyst in a solvent such as
toluene and the subsequent opening of the ester III*' can
be carried out by acidic catalysis e.g. in the presence of
an acid such as sulphuric acid or hydrochloric acié with
an alcohol of the formula Rlo—OH. e.g. &a lower alkanol
such as methanol, optionally in a solvent such as toluene,
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at a temperature up to 60°C.

The etherification of the alcohol ester IV-B can be
performed in analogy to the etherification of the alcohol
ester IV-A described above.

The saponification of an ether diester V-B can be
carried out in a solvent such as an alkanol, e.qg.
methanol, using a strong base such as an alkali metal or
alkaline earth metal hydroxide, e.g. potassium hydroxide,
at a temperature up to about 70%C.

The 8-hydroxy-é-lactones of formula II can be
prepared by

a) saponifying a B8-hydroxyester of the formula

R%-CHOHCH,COO-R VIII

wherein R is c1_4-alky1.

b) reacting the imidazolide of the resulting B-hydroxy-
acid of the formula

RZ~CHOHCH,COOH IX

with the Mg salt of the malonic acid ester derivative of
the formula

HOCOCH(R1)COO-R X,
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c) c¢yclizing the resulting é-hydroxy-B8-ketoester of the
formula

R2-CHOHCH,COCH (R1) COO-R XI

and

d) catalytically hydrogenating the resulting BS-keto-6-
-lactone of the formula

XII.

The saponification of the S8-hydroxyester of
formula VIII can be carried out in a solvent such as
dioxan with a base such as sodium hydroxide in a solvent
such as methanol.

The magnesium salt of a malonic acid ester derivative
of formula X can be prepared by reacting the malonic acid
diester of the formula CHZ(COOR)2 with a solution of
sodium methylate in methanol and with a halide of the
formula Rl-Hal. e.g. the bromide, at a temperature up to
the reflux temperature ¢f the solvent. The resulting
malonic acid diester derivative of the formula
Rl-CH(COOR)2 is then hydrolyzed with an alkali metal
hydroxide, e.g. potassium hydroxide, in a lower-alkanol
R-OH such as methanol to the monoester of formula X and
the latter is converted into the desired magnesium salt
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with magnesium chloride in THF in the presence of
triethylamine at 0°cC.

The imidazolide of the B8-hydroxyacid of formula IX can
be prepared by reacting this in THF with 1,1'-carbonyl-
diimidazole.

The magnesium salt of the monoester of formula X can
be reacted at room temperature with the imidazolide of the
B-hydroxyacid of formula IX to give the &-hydroxy-8-
~ketoester of formula XI.

The latter can be cyclized to the B-keto-é-lactone
of formula XII in a solvent such as ethyl acetate with an
acid such as hydrochloric acid or a base such as sodium
hydroxide.

The catalytic hydrogenation of this lactone to the
B-hydroxy-é-lactone of formula II can be carried out in
a solvent such as ethyl acetate or an ether such as THF in

the presence of Raney-nickel.

The #-hydroxy-é-lactones of formula II can also be
prepared by

a) reacting a B-ketoester of the fornmula

CH3COCH (R1)C00-R XIII

with an ester of the formula

R2-COO-R X1v,
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b) cyclizing the resulting diketoester of the formula

RZ-COCH,COCH (R1)COO-R XV

and

c) catalytically hydrogenating the resulting pyrone of
the formula

0 l XVI.
%//J§§v
R OH

A fB-ketoester of formula XIII can be prepared by
alkylating the corresponding S-ketoester of the formula
CH,COCLi,COOR with a halide of the formula Rl-Hal.

e.g. the bromide, in a methanolic sodium methylate
solution at a temperature up to the reflux temperature of
the reaction mixture.

The reaction of the BR-ketoester of formula XIII with
an ester ot formula XIV can be carried out in the presence
of sodium hydride in a solvent such as THF and in the
presence of butyllithium in hexane while cooling. e.g. at
-1l0°C.

The cyclization to a pyrone of formula XVI can be
performed in a solvent such as toluene in the presence of
1,8-diazabicyclo[5.4.0]Jundec-7-ene(l,5,5) (DBU).
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The pyrone of formula XVI can be hydrogenated to the

B-hydroxy-6-lactone of formula II in the same manner as

described above for the catalytic bhydrogenation of the

B-keto-6-lactone of formula XII.

A B-keto-6-lactone of formula XII can also be
prepared by

a) reacting a 8-ketoester of the formula

CH3COCH(RL)COO-R XIII

with an aldehyde of the formula

R2-CHO XVII

and

b) cyclizing the resulting é-hydroxy-S8-ketoester of
formula XI.

The reaction of the B-ketoester of formula XIII with
the aldehyde of formula XVII can be carried out in the
same manner as the reaction with the ester of formula XIV
described above.

The cyclization of the 6-hydroxy-B-ketoester of
formula XI to the B-keto-é-lactone of formula XII can be
performed with water, conveniently at room temperature.

Further, a fB-keto-é-lactone of formula XII can be
prepared by
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b)

c)

d)

e)

- 14 -

etherifying a B-hydroxyester of the formula

RZ-CHOHCH,COO-R VIII,

saponifying the resulting ether of the formula

R2-CH(OCH2-Ar ) CH,COO-R XVIII,

halogenating the resulting ether acid of the formula

R2-CH(OCHp-Ar ) CH,COOH XIX,

reacting the resulting acid halide with Meldrum acid,

hydrogenolyzing the resulting compound of the formula

0

>—-o
RZ-CH(0CH,Ar)CH , cocH >< XX

N o
4

and cyclizing to a B-keto-8-lactone of the formula
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o

P

\__

XXI

2.~ 0

and

f) reacting the f-keto-6-lactone of formula XXI above
with an aldehyde which introduces the group Rl or
11

-CHZ—R and which has the formula

R11l_cHo XXII

wherein R11 together with the methylene group

represents the group Rl,
to give a B-keto-=é-lactone of formula XII above.

The etiherification of the S8-hydroxyester of
formula VIII to give the ether of formula XVIII can be
carried out in a solvent such as cyclohexane, e.g. with
benzyl trichloroacetimidate in the presence of trifluoro-
methanesvlphonic acid at a temperature up to 30°C.

The saponification of the ether of formula XVIII to
give the ether acid of formula XIX can be performed with
an alkali metal hydroxide such as potassium hydroxide in a
solvent such as methanol.

The halogenation of the ether acid of formula XIX can
be carried ovt e.g. with oxalyl chloride in a solvent such
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as methylene chloride at a temperature up to about 25°C.

The reaction of the resulting acid halide with Meldrum
acid can be carried out in a solvent such as methylene
chloride in the presence of a base such as pyridine while
cooling to -l0°C.

The hydrogenolysis and cyclization of the compound of
formula XX to give the B-keto-6-lactone of formula XXI
can be effected in a solvent such as ethyl acetate using a
catalyst such as Pd/C. '

The reaction of the B-keto-6-lactone of formula XXI
with the aldehyde of the formula Rll-CHO to give the
B-keto-6-lactone of formula XII is effected e.g. with a
boranamine complex such as borane-triethylamine, borane-
;trimethylamine or borane-morpholine in a solvent such as
methanol at a temperature up to 50°C.

A B-keto-&-lactone of formula XXI can also be
prepared by '

a) reacting the imidazolide of the B-hydroxyacid of the

above formula

R2-CHOHCH, COOH IX

with the Mg salt of a mono-lower .ilkyl malonate and

b) cyclizing the resulting é6-hydroxy-R-ketoester of the
formula
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RZ—CHOHCHQCOCHchO—R XXIII

to give the B-keto-6-lactone of formula XXI above.

The preparation of the Mg salt of a mono-lower alkyl
malonate, the reaction of this salt with the imidazolide
of the B-hydroxyacid of formula IX to give the
S-hydroxy-8-ketoester of formula XXIII and its
cyclization to give the B-keto-6-lactone of formula XXI
can be carried out as described above for the preparation
of the B-hydroxy-é-lactone of formula II via the
imidazolide of the B-hydroxyacid of formula IX and the Mg
salt of the malonic acid ester derivative of formula X.

A preferred embodiment of the process of the present
invention comprises reacting a B-ketoester XIII with an
aldehyde XVII, cyclizing the resulting é-hydroxy-B8-keto-
ester XI to the B-Kketo-6-lactone XII, catalytically
hydrogenation the latter and converting the resulting
B-hydroxy-é6-lactone II into an ester I via the compounds
of formulae III to VII according to the procedure
described above.

The manufacture of the ester of formula I in which
R:L is n-hexyl and R? is undecyl is especially
preferred.

The following B-hydroxy-6-lactones, B-keto-é6-
—-lactones and pyrones, which fall under formulae II, XII
or XVI as the case may be, are novel and as such are
objects of the present invention:

rac-(2RS,3RS,5SR)~2~-Hexyl-3~-hydroxy-5-undecyl-é-
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-valeriolactone,
rac-(2RS, 3RS,55R)-2-ethyl-5-heptadecyl-3-hydroxy-é-
-valgriolactone,
{25,35,5R)-2-ethyl-5-heptadecyl-3-hydroxy-6-valer.io-
lactone and
rac-(2RS,3RS,55R)-2-hexyl-3-hydroxy-5-pentyl-6-
-valieriolactone;
rac-5,6-dihydro-3-hexyl-4-hydroxy-6-undecyl-2H-pyran-
-2-Bne,
(R)-3-ethyl-5,6-dihydro-6-heptadecyl-4-hydroxy-2H-
-pyran-2-one and
rac-5,6-dihydro-3-hexyl-4-hydroxy-6-pentyl-2H-pyran-2-
-ane;
3-hexyl-4-hydroxy-6-undecyl-2H-pyran-2-one,
3-ethyl-6-heptadecyl-4-hydroxy-2H-pyran-2-one and
3-hexyl-4-hydroxy-6-pentyl-2H-pyran-2-one.

The B-keto-é-lactones of formula XXI in which R2
has the significance given above, but the number of

¢ atoms in the alkyl group R2 amounts to more than 9,
especially the following:

(R)-5,6-dihydro-6-undecyl-2H-pyran-2,4(3H)-dione and
(R)-5,6-dihydro-6-heptadecyl-2H-pyran-2,4(3H)-dione,

are also novel and are an object of the invention.

Example 1

a) 465 g of methyl acetoacetate are added dropwise under
nitrogen and while stirring to 720 g of 30% sodium
methylate solution in 1200 ml of methanol. Then, 727 g of
l-bromohexane are added and the reaction mixture is boiled
at reflux for 20 hours. The majority of the methanol is
distilled off and the residne is poured on to ice-water.
The mixture is extracted with n-hexane and then with
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water. The organic phases are combined and dried over
sodium sulphate. The solvent is evaporated and the crude
ester is distilled. There are obtained 499.4 g of methyl
2-acetyloctanoate, b.p. 124-128°/15 Torr.

b) 200.3 g of methyl 2-acetyloctanodte are added to a
suspension of 26.4 g of sodium hydride in 1250 ml of THF.
After stirring at 0-5° for 1 hour the mixture is cooled to
-10°. 675 ml of 1.56M butyllithium in hexane are added at
this temperature. After stirring at -10° for 30 minutes
107.2 g of methyl laurate are added dropwise. The mixture
is stirred at -10° for a further 1 hour. The reaction
solution is added under argon to 250 ml of 37% hydro-
chloric acid and 300 g of ice. The mixture is extracted
with hexane and water. The combined organic phases are
dried, filtered and evaporated.

The residue (290.5 g) is dissolved in 1250 ml of
toluene, treated with 76.1 g of DBU and boiled at reflux
under argon for 30 minutes. The reaction solution is
extracted in toluene with 3N hydrochloric acid and water.
The combined toluene phases are evaporated at 40°. The
product is dissolved in hexane and cooled to room
temperature while stirring. After stirring at -10° for
17 hours the crystallizate is filtered off under suction,
washed with hexane and dried. 123.9 g (70.7%) of 3-hexyl-
-4-hydroxy-6-undecyl-2H-pyran-2-one, m.p. 83-84°, result.

c) 100 g of Raney-nickel and 2000 ml of ethyl acayui® are
added to 100 g of the pyrone from b). After hydrogenating
for 17 hours while stirring at 30° the catalyst is
filtered off under suction and washed with ethyl acetate.
The filtrate is concentrated and stirred at -10° over-
night. The crystallizate is filtered off under suction,
washed with ethyl acetate and then dried. 90.7 g (89.7%)
of rac-(2RS,3RS.55R)-2-hexyl-3-hydroxy-5-undecyl-é-
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-valerolactone, m.p. 98-99°, result.

d) 177.3 g of thw 6-lactone from ¢) are suspended in
1250 ml of toluene while stirring. After the addition of
138.6 g of benzoic anhydride the mixture is stirred for
10 minutes. Then, 2.5 ml of perchloric acid are added. The
mixture is stirred for a further 2.5 hours. The reaction
solution is extracted in toluene with 1IN sodium hydroxide
solution and then with water. The combined toluene phases
are dried, the drying agent is filtered off under suction
and washed with toluene. Evaporation of the solvent gives
237.2 g (103.4%) of rac-(2RS,3RS,5SR)-3-benzoyloxy-2-
~hexyl-5-undecyl-é-valerolactone, which was used in the
next step without purification.

e) 236 g of the benzoate from d) in 1250 ml of methanol
are treated under argon while stirring with 2.5 ml of
conc. sulphiucic acid and stirred for a further 18 hours.
Subsequently, the )H of the reaction solution is adjusted
to 9 with trietbvlanine and the methanol is evaporated.
The residue is taken up in hexane, washed with water and
the aqueous phase is extracted with hexane. After drying
the sombined hexane phates are filtered. The filtrate is
freed from hexane. There result 259 g (105.5%) of methyl
rac-(2RS,3RS,5SR)-3-benzoyloxy-2-hexyl-5-hydroxyhexa-
decanoate, which is used in the next step without
purification.

£f) 258 g of the hydroxyester from e) in 1250 ml of hexane
are treated under argon while stirring with 152 g of
benzyl 2,2,2-trichloroacetimidate. Then, 3.2 ml of
trifluoromethanesulphonic acid are added. After stirring
for 17 hours the precipitate is filtered off nnder suction
and washed with hexane. The filtrate is extracted with 5%
sodium bicarbonate solution and then with water. The
hexane phase is dried, filterel and evaporated. 320 g
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(110%) of methyl rac-(2RS,3RS,5SR)-3-benzoyloxy-5-benzyl-
oxy-2-hexylhexadecanoate result.

g) 319 g of the benzyl ether from £) in 1125 ml of
methanol are treated under argon with a solution of 140 g
of potassium hydroxide in 125 ml of water. The reaction
mixture is stirred at 40° for 17 hours and subsegquently
ccncentrated. The suspension, together with n-hexane, is
extracted with 10% sodium chloride solution and then 1N
hydrochloric a¢id. The combined organic phases are dried
with sodium sulphate, the drying agent is filteced off
urider suction ap’ washed with hexane. The filtrate is
concentrated to 1000 ml and held at -20° for 1 day. The
crystallizate is filtered off under suction, washed with
n-hexane and discarded. After evaporation the filtrate
gives 169 g ({73%) of rac-(2RS,3RS,5SR)-5-benzyloxy-z-
~hexyl-3-hydroxyhexadecanoic acid.

h) 39.4 g of (S)-(-)-a-methylbenzylamine are added
dropwise under argon while stirring to 169 g of the
B-hydroxyacid from g) in 1250 nil of methyl acetate. The
solution is seeded with phenethylamine salt and then
cooled to -10°. After 17 hours at -10° the crystal slurry
is filtered off under suction, washed with methyl acetate,
sucked off and dried. After two additional crystal-
lizations from methyl acetate there are obtained 56.5 g
(19.4%) of the phenethylamine salt oi (2S,3S,5R)-5-benzyl-
oxy-2-hexyl-3-hydroxyhexadecanoic acid, m.p. 104-105°.

i) 56.5 g of the phenethylamine salt from h) are treated
with 565 ml of hcxane and 120 ml of 1N hydrochloric acid
while stirring. The organic phase is washed with water,
dried and concentrated. There are obtained 44.2 g (98.8%;
19.1% based on the 6-lactone from c)) of (2S5,3S5,5R)-5-
~-benzyloxy-2-hexyl-3-hydroxyhexadecanoic acid.
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j) 231.5 g of the B-hydroxyacid from i) are dissolved in
2500 ml of pyridine while stirring and cooled to 0°. Now,
176.6 g of benzenesulrhonyl chloride are added dropwise.
The solution is stirred at 0° for a further 20 hours.
Thereafter, water is added and the mixture is stirred at
room temperature for 30 minutes. The pyridine is
evaporated. The crystal slurry, together with hexane, is
extracted in succession with 2N hydrochloric acid., 5%
godium bicarbonate solution and 10% sodium chloride
solution. The hexane phases are combined and concentrated.
After drying active charcoal is added, the mixture is
stirred for 1 hour, suction filtered, washed with hexane
and evaporated. There result 222.1 g (99.9%) of (3S5,4S)-4-
~[(R)-2-benzyloxytridecyl]-3-hexyl-2-oxetanone, which is
used in the noxt step without purification.

k) 222 g of the B-lactone from j) are dissolved in

2500 ml of THF and hydrogenated on 1l g of Pd/C 10% for

18 hours. The solution is filtered and washed with THF.
The filtrate is evaporated. The crystals obtained are
dissolved in hexane, After stirring at 5° for 18 hours the
crystallizate is filtered off under suction, washed with
hexane and dried. 150.5 g (84.9%) of (35,4S)-3-hexyl-4.
-[(R)-2-hydroxytridecyl]-2-oxetanone, m.p. 61-62°C, are
obtained.

Example 2

88.6 g of the hydroxy-f8-lactone from Example 1lk),

51.7 g of N-formyl-(S)-leucine and 98.4 g of triphenyl-
phosphine are dissolved in 1000 ml of THF while stirring.
A solution of 72.6 g of diethyl azodicarboxylate in 250 ml
of THF is added dropwise to the solution which is cooled
to -10°C. The reaction solutionn is stirred at -10°C for

15 hours. Subseguently, the solvent is ewvaporated. The
crystal slurry is partitioned several times between hexane
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and 70% methanol/water while stirring. The combined hexane
phases are dried over sodium sulphate, the drying agent is
filtered off under suction and washed with hexans. After
distiliation of the hexane the crude product.is dissolved
in he» 3ne and cooled slowly to 5°. The crystallizate is
filtered off under suction, washed with hexane and dried.
98.0 g of N-f rmyl-L-leucine (S)-1-[[(2S,3S)-3-hexyl-4-
-0x0-2-0xXetanyllmethyl]-dodecyl ester, m.p. 44-45°C, are
obtained.

Example 3

a) A suspension of 206.7 g of methyl (R)-3-hydroxytetra-
decanoate in 1000 ml of cyclchexane is treated under
nitrogen and while stirring with 214.2 g of benzyl
trichloroacetimidate and dissolved at 20°. 10 ml of
trifluoronethanesulphonic acid ar¢ added dropwise while
cooling in an ice/water bath in such a manner that the
temperature remains between 20-23°. The Iesulting
suspension is stirred at 25-30°. The precipitate is
filtered off, the filter cake is washed with cycio-
hexane, the filtrates are extracted with sat. NaHCO3
solution, water and sat. NaCl sclution. The organic phase
is dried over magnesium sulphate, filtered, the filter
cake is washed with cyclohexane and the filtrates are
evaporated. 314.5 g of methyl (R)-3-(benzyloxy)-tetra-
decanoate are obtained.

b) 314.0 g of the methyl ester from a) are added to a
solution of 89.8 g of potassium hydroxide in 680 ml of
methanol. After stirring at room temperature for

18.5 hours the resulting suspension is poured on to 680 g
of ice and adjusted to pH 1 with 200 ml of 25 percent
aqueous HCl solution while cooling at 0-7°. The resulting
emulsion is extracted with methylene chloride. The organic
phase is dried over magnesium sulphate, filtered, the
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filter cake is washed with methylene chloride and the
filtrates are evaporated. 277.3 g of (R)-3-benzyloxytetra-
decanoic acid are obtained.

c) 82.5 ml of oxalyl chloride are added dropwise to a
solution of 276.5 g of the acid from b) in 1400 ml of
methylene chloride. After stirring for 3.5 hours the
resulting solution of (R)-3-benzyloxytetradecanoyl
chloride is concentrated to 450 ml.

d) 164 ml of pyridine are added dropwise at -6 to C° to a
solution of 122.8 g of Meldrum acid in 900 ml of methylene
chloride. After stirring at -3 to -1° for 10 minutes the
solution of the acid chloride from c) is added dropwise.
The resulting suspension is stirred at 0° for 3 hours,
then poured into a mixture of 400 g of ice and 1300 ml of
hydrochloric acid, stirred for 10 minutes, the organic
phase is separated and extracted with 300 ml of 3N hydro-
chloric acid. The acidic-aqueous phases are extracted with
500 ml of methylere chloride, the combined organic phases
are dried over magnesium sulphate, filtered, the filter
cake is washed with methylene chloride and the filtrates
are concentrated. The solution is treated with silica gel
and stirred. The silica gel is filtered off and washed
with methyle .e chloride. The filtrates are concentrated.
382.2 g of 5-[(R)-3-benzyloxy-l-hydroxytetradecylidenel-
-2,2-dimethyl-m-dioxane-4,6-dione are obtained.

e) 33.1 g of 5% Pd/C are added to a solution of 381.5 g
of the product from d) in 2500 ml of ethyl acetate. The
mixture is hydrogenated for 3.5 hours. The suspension is
filtered, the filter cake is washed with ethyl acetate and
the filtrates are concentrated. The solution obtained is
boiled at 79-80°, cooled to room temperature, evaporated
and driad. The product is suspended in n-hexane, filtered
and the filter cake is washed with n-hexane and the
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crystals are dried. The mother liquor is concentrated,
dissolved in n-hexane and left to stand at 4° for

72 hours. The precipitated crystals are filtered, washed
with n-hexane and dried. The two crystallizates are
combined, suspended in water, stirred, filtered, the
filter cake is washed with water and the crystals are
dried. 62.1 g of (R)-5,6-dihydro-6-undecyl-2H-pyran-
-2,4(3H)-dione, m.p. 82-85°, are obtained.

f) 100.65 g of the pyrandione from e) are added under
nitrogen to a solution of 43.14 g of borane-triethylamine
complex in 1000 ml of methanol. The mixture is warmed to
40°. 75.12 g of capronaldehyde are added dropwise to the
solution. The solution is stirred at 41l° for 70 minutes,
then cocled to room temperature and poured on to ice/
water. The suspension is treated with 120 ml of 3N hydro-
chloric acid while stirring and stirred for 30 minutes.
The crystals are filtered off under suction, washed with
water and then dried. The product is suspended in
n-hexane, stirred for 30 minutes, filtered off uinder
suction, washed with n-hexane and dried. There are
obtained 112.5 g (85%) of (R)-5,6-dihydro-3-hexyl-4-
-hydroxy-6-undecyl-2H-pyran-2-one, m.p. 106-108°,

[a12% - -45.6° (c = 1% in dioxan).

g) 30.0 g of the pyranone from f) are dissolved in 750 ml
of ethyl acetate and, after the addition of 30 g of Raney-
-nickel, hydrogenated at room temperature for 24.5 hours.
The catalyst is filtered. washed with ethyl acetate and
the filtrate is concentrated. The product is dissolved in
ethyl acetate at 45°, cooled to 20° within 2 hourse, then
to -10° within 3 hours and stirred at this temperature for
16 hours and then filtered. The crystals are washed with
ethyl acetate and then dried. There are obtained 25.%5 g
(85%) of (25,3S5.5R)-2-hexyl-3-hydroxy-5-undecyl-é-
-valezolactone, m.p. 103-104.5°, [a]go = +47.4° (c
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= 1% in CHC13).

h) A solution of 12.0 g of the lactone from g) in 70 ml
of DMF is treated with 6.77 g of ethyl diisoprcpylamine
and, after the addition of 7.64 g of t-butyldimethylsilyl
chloride, heated to 80° for 13 hours while stirring. The
reaction mixture is concentrated, taken up in 120 ml of
hexane, filtered and the filter cake is washed with 50 ml
of hexane. The combined filtrates are extracted with 3N
hydrochloric acid and tlle organic phase is dried. After
filtration and concentration there are obtained 15.7 g of
(25.35,5R)~3-t-butyldimethylsiloxy-2-hexyl-5-undecyl-é-
-valerolactone.

i) A solution of 42.2 g of the lactone from h) in 570 ml
of dioxan is stirred for 5.5 hours after the addition of
90 ml of 1N potassium hydroxide solution. The reaction
mixture is concentrated and dried azeotropically by the
addition of toluene and distillation. The residue is
dissolved in 250 ml of THF and, after the addition of

23.1 g of benzyl bromide and 4.75 g of 18-crown-6, stirred
for 4 hours. The reaction mixture is concentrated, treated
with n-hexane and extracted with 3N hydrochloric acid. The
organic phase is dried, filtered and concentrated, whereby
61.7 g of benzyl (2S,3S,5R)-3-t-butyldimethylsiloxy-2-
-hexyl-5-hydroxyhexadecanoate ssparate.

j) A solution of 60.6 g of the product from i) in 130 ml
of methylene chloride and 260 ml of cyclohexane is treated
with 33.5 g of benzyl trichloroacetimidate and, after the
addition of 0.53 ml of trifluoromethanesulphonic acid,
stirred for 5 hours. The suspension is filtered, the
filter cake is washed with hexane and the combined
filtrates are washed in sequence with 3N hydrochloric
acid, 3N sodium hydroxide solution, 3N hydrochloric acid
and water. The organic phase is dried, filtered and
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concentrated, whereby 74.8 g of benzyl (2S,3S,5R)«5-

-benzyloxy-3-t-butyldimethylsiloxy-2-hexylhexadecanoate
separate.

k) A mixture of 20 g of the ester from j), 48 ml of
glacial acetic acid, 16 ml of water and 16 ml of dioxan is
heated at reflux for 3.5 hours and subsequently freed from
the acetic acid by azeotropic distillation with the
addition of 120 ml of dioxan and concentrated. The residue
is dissolved in hexane and stored at -25° for 14 hours.
The crystals formed are filtered, the filtrate is
concentrated and the residue, dissolved in methanol, is
mixed thoroughly for 24 hours with an aqueous solution of
potassium hydroxide. The reaction solution is evaporated,
the residue is taken up in hexane and washed with 1N
hydrochloric acid and 10% sodium chloride solution and
concentrated. The residue is dissolved in methyl acetate
and treated with 2.6 g of benzylamine. By crystallization
there can be obtained 6.0 g of (2S,3S,5R)-5-benzyloxy-3-
~hydroxy-2-hexylhexadecanoic acid (the product of

Example 1h) as the benzylamine salt of m.p. 57-60° and a
further 1.4 g of m.p. 61-64°,

Example 4

a; Under nitreogen and while stirring there are a&ded
dropwise to a solution of 129.2 g of methyl (R)-3-hydroxy-
tetradecanoate, 1033 ml of dioxan and 122.9 g of

28 percent sodium-hydroxide solution. 77.5 ml of methanol
are added dropwise to the solution. After stirring for a
further 1.5 hours the resulting suspension is filtered and
the filter cake is washed with 1000 ml of dioxan and
filtered off. The filter cake is adjusted to pH O by the
addition of 650 ml of 1.5N hydrochloric acid. The
suspension is stirred, filtered, the filter cake is washed
with 3000 ml of water and the crystals are dried. 119.64 g
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(98%) of (R)-3-hydroxytetraderanoic acid, m.p. 70.6-71.4°,
are obtained.

b) 5.11 g of magnesium chloride zre suspended@ in 50 ml of
THF under nitrogen and cooled to 0°. A solution of 11.33 g
of monumethyl malonate in 70 ml of THF and subsequently
10.7 g of triethylamine are added dropwise. The suspension
is stirred at 0°,

o) 6.81 g of 1,1l'-carbonyldiimidazole are added under
nitrogen and while stirring to a solution of 7.33 g of
(R)-3-hydroxytetradecanoic acid.

d) The reaction solution obtained under c¢) is added to
the suspension previously prepared under b) and stirred
for 5 hours. The suspension is concentrated. The resin
obtained is taken up in 200 ml of ethyl acetate and

extracted with 3N hydrochloric acid. The ethyl acetate
phase is treated with 3N sodium hydroxide solution and,

~after the addition of ice-water, the aqueous phase is

separated. The ethyl acetate phase is again mixed
thoroughly with 3N sodium hydroxide solution, diluted with
ice-water and extracted. The combined agqueous phases are
cooled to 0° and adjusted to pH 1 with 25 percent hydro-
chloric acid. The resulting suspension is extracted with
ethyl acetate. The combined organic phases are dried and
filtered. The filter cake is washed with ethyl acetate.
The combined filtrates are concentrated. The product is
suspended in ice-water, stirred and filtered. The filter
cake is washed with water and the crystals are dried.
There are obtained 4.63 g (57.6%) of (R)-5.,6-dihydro-6-
-undecyl-2H-pyran-2,4(3H)-dione, m.p. 84.1-84.8°, the
product of Example 3e).
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Example 5

a) 350.1 g of 30 percent sodium methylate solution in
methanol are diluted with 550 ml of methanol under
nitrogen and while stirring. 264.2 g of dimethyl malonate
are added Aropwise. After warming the suspension to 40°
321.0 g of l-bromohexane are added dropwise. After
stirring at 40° for 1 hour, under reflux for 2 hours, at
65-69° for 2.5 hours and cooling the suspension to froom
temperature water is added anrd the mixture is stirred. The
organic phase is separated. The aqueous phase is ext.acted
with methylene chloride, the combined organic extracts are
dried and filtered, the filter cake is wash2d with
methylene chloride and the combined filtrates are
concentrated. After distillation of the product there are
obtained 329.3 g (78.3%) of dimethyl n-hexylmalonate.

b) A solution of 40.1 g of KOH in 150 ml of methanol is
added dropwise under nitrogen and while stirring to
129.78 g of the ester from a). The reaction mixture is
stirred for 2 hours, then poured on to ice-water and
extracted with methylene chloride. The aqueous phase is
adjusted to pH 2 by the addition of 3N hydrochloric acid
and extracted with methylene chloride. The organic phases
are dried and filtered, the filter residue is washed with
methylene chloride and the combined filtrates are

concentrated. 113.9 g (94%) of monomethyl n-hexylmalonate
are obtained.

c) A solution of 21.57 g of the ester from b) in 70 ml of
THF and subsequently 10.7 g of triethylamine are added
Gropwise under nitrogen and whiie stirring to a suspension
of 5.11 g of magnesium chloride in 50 ml of THF at 0° and
the resulting suspension of monomethyl n-hexylmalonate
magnesium salt is stirred at 0° for 75 minutes.
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d) 6.81 g of 1,1'-carbonyldiimidazole are added under
nitrogen and while stirring to a solution of 7.33 g of
(R)-3-hydroxytetradecanoic acid (Example 4a) in 60 ml of
THF. After stirring the reaction solution is added to the
suspension of monomethyl n-hexylmalonate magnesium salt
and the mixture is stirred at room temperature for

22 hours. The suspension is concentrated, whereby 60.35 g
of resin remain behind. This is taken up in 200 ml of
ethyl acetate, extracted with 200 ml of 3N hydrochloric
acid and with 600 ml of 5 percent NaHCO3 golution. The
ethyl acetate phase is separated and treated with 100 ml
of 25 percent hydrochloric acid while stirring at 10-15°.
The mixture is stirred at 25° for 1.5 hours. The
resulting, homogeneous phase is left to stand at room
temperature for 16 hours. The suspension is stored at -20°
for 4 hours, filtered, the filter cake is washed with
water and the crystals are dried. There are obtained

3.63 g (34.3%) of (R)-5,6-dihydro-3-hexyl-4-hydroxy-6-
-undecyl-2H-pyran-2-one, m.p. 104.8-106.2°, the product of
Example 3f).

Example 6

a) 465 g of methyl acetoacetate and then 458 g of ethyl
bromide are added under nitrogen to 720 g of 30% sodium
methylate solution in 1200 ml of methanol. The reaction
mixture is subsequently boiled at reflux. After distil-
lation of the methanol the residue is poured on to ice-
-water. It is then extracted with n-hexane and water. The
organic phases are combined and dried. After evaporation
of the solvent and distillation there are obtained 328 g
(56.9%) of methyl 2-acetylbutyrate, b.p. 77-79°/15 Torr.

b) 144.17 g of the methyl ester from a) are added under
argon at 0-5° to a suspension of 26.4 g of sodium hydride
in 1250 ml of THF. After stirring at 0-5° for 1.5 hours
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the mixture is cooled to -10°. 675 ml of 1.56M butyl-
lithium in hexane are added at this temperature. After
stirring at -10° for 30 minutes a solution oZ 149.3 g of
methyl stearate in 250 ml of THF is added dropwise. After
stirring at -10° for 1.5 hours the reaction solution is
added under argon to 250 ml of 37% hydrochloric acid and
300 g of ice. The mixture is extracted with hexane and
water. The combined organic phases are dried, filtered and
evaporated.

The residue is dissolved in 2500 ml of THF, treated
with 76.1 g of DBU and boiled at reflux under argon. The
cooled reaction solution is extracted with 37% hydro-
chloric acid and then with saturated sodium chloride
solution. The combined organic phases are dried and
evaporated. The product is dissolved in ethyl acetate. The
solution is cooled to room temperature and stirred at 25°
overnight. The crystallizate is filtered off under
suction, washed with ethyl acetate and dried. 122.5 g
(64.7%) of 3-ethyl-6-heptadecyl-4-hydroxy-2H-pyran-2-one,
m.p. 101-102°, result.

c¢) 100 g of Raney-nickel and 2000 ml of THF are added to
100 g of the pyrone from b). After hydrogenation at 25°
for 3 days the catalyst is filtered off under suction and
washed with THF. The filtrate is evaporated to dryness.
The residue is dissolved in ethyl acetate and stirred at
10° for 17 hours. The crystallizate is filtered off under
suction, washed with -10° cold ethyl acetate and dried at
40° for 17 hours. 90.54 g (89.6%) of rac-(2RS,3RS,5SR)-2-
-ethyl-5-heptadecyl-3-hydroxy-é-valerolactone, m.p.
101-102°, rusult,

d) 138.5 g of benzoic anhydride and subsequently 2.5 ml
of perchloric acid 70% are added to a suspension of
191.3 g of the 6-lactone from c¢) in 1250 ml of toluene.
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After stirring for 2.5 hours the reaction mixture in
toluene is extracted with 1N sodium hydroxide solution in
20% sodium chloride solution and then with saturated
sodium chloride solution. The organic phases are combined,
dried and evaporated. 243.4 g (100.0%) of rac-(2RS, 3RS,
5SR)-3-~benzoyloxy-2-ethyl-5-lieptadecyl-é-valerolactone,
m.p. 64.5-66°, result.

e) 243 g of the benzoate from d) are dissolved in 450 ml
of toluene at 40° under argon. 1000 ml of methanol and
thereafter 2.5 ml of conc. sulphuric acid are added and
the reaction mixture is stirred at 25° for 20 hours. After
neutralization of the sulphuric acid with triethylamine
the solvent is evaporated. The residue is dissolved in
.butyl methyl ether and washed with water. The aqueous
phase is extracted with t-butyl methyl ether and the
organic phases are combined and 4dried over sodium
sulphate, the drying agent is filtered off under suction
and washed with t-butyl methyl ether and subsequently
evaporated. 257 g (99.1%) »f methyl rac-(2RS,3RS,5SR)-3-
-benzoyloxy-2-ethyl-5-hydroxydocosanoate result.

f) 257 g of the hydroxyester from e) in 1250 ml of
n-hexane are treated under argon with 152 g of benzyl
2,2,2-trichloroacetimidate. Then, 3.2 ml of trifluoro-
methanesulphonic acid are added. After stirring at room
temperature for 18 hours the precipitate is filtered off
under suction and washed with n-hexane. The filtrate is
extracted with 5% sodium bicarbonate solution and water.
The combined hexane phases are dried, filtered and
concentrated. After stirring at -20° for 20 hours the
crystallizate is filtered off under suction, washed with
n-hexan& and discarded. The filtrate is evaporated. There
result #39.6 g (78.7%) of methyl rac-(2RS,3RS,5SR)-3-
-benzoyloxy-5-benzyloxy-2-ethyldocosanoate, which are used
in the next step without purification.
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g) 239.6 g of the benzyl ether from f) are treated under
argon with a sclution of 140 g of potassium hydroxide in
1250 ml of 95% (v/v) methanol/water and stirred at 40° for
17 hours. Subsequently, the mixture is concentrated at
40°. The suspension is taken up in t-butyl methyl ether
and washed in sequence with 10% sodium chloride solution,
1N hydrochloric acid and again with 10% sodium chloride
solution. The organic phase is dried with sodium sulphate,
the drying agent is filtered off under suction and washed
with t-butyl methyl ether. The filtrate iz evaporated.

82.1 g (74.2%) of rac-(2RS,3RS,5SR)-5-benzyloxy-2-ethyl-
-3-hydroxydocosanoic acid result.

h) 33.3 g of (S)-(-)-a-methylbenzylamine are added
dropwise to a solution of 182.1 g of the B-hydroxyacid
from g) in 1250 ml of methyl acetate. The solution is
seeded with 50 mg of the phenethylamine salt of
(25.35,5R)-5-benzyloxy-2-ethyl-3-hydroxydocosanoic acid
and left to stand for 20 hours. The crystallizate is
filtered off under suction, washed with -20° cold methyl
acetate and then dried. This lst crystallizate 1is
dissolved in hot wmethyl acetate, cooled to 45° and seeded
with 50 mg of the phenethylamine salt of (2S,3S,5R)-5-
-benzyloxy-2-ethyl-3-hydroxydocosanoic acid. The solution
is left to stand at room temperature for 20 hours. The
crystallizate is filtered off under suction, washed with
-20° cold methyl acetate and dried. The same precedure as
with the Ist crystallizate is repeated with the 2nd
crystallizate. 39.4 g (12.9%) of the phenethylamine salt
of (25,35,5R)-5-benzyloxy-2-ethyl-3-hydroxydocosanoic
acid, m.p. 92-95°, result.

i) 39.4 g of the phenethylamine salt from h) are treated
with 400 ml of t-butyl methyl ether and 80 ml of 1N
hydrcchloric acid and dissolved while stirring. The
organic phase is washed with water, dried, filtered and
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concentrated. 31.4 g (99.4%; 12.8% based on the
8-lactone from c) of (2S5,3S,5R)-5-benzyloxy-2-ethyl-3-
-hydroxydocsganoic acid, m.p. 62-63.5°, result.

j) 17.6 g of bénzenesulphonyl chloride are added dropwise
under argon to a solution of 24.5 g of the 8-hydroxyacid
from i) in 250 ml of pyridine at 0°. After stirring at 0°
for 20 hours 5 ml of water are added dropwise to the
solution. The wixture is stirred at room temperature for

1 hour. The pyridine is evaporated. The crystal slurry is
taken up in t-butyi methyl ether and washed in succession
with 2N hydrochloric acid, 5% sodium bicarbonate solution
and 10% sodium chloride solution. The organic phase is
dried over sodium sulphate and thereafter triturated with
active charcoal. Drying agent and active charcoal are
filtered off under suction and the filtrate is evaporated.
23.4 g (99%) of (35,4S)-4-[(R)-2-benzyloxynonadecyl]-3-
~ethyl-2-oxetanone result,

k) A solution of 23.4 g of the oxetanone from j) in

250 ml of T.." is treated with 2.3 g of P4d/C 10%. After
hydrogenatiofi for & hours the hydrogenation solution is
suction filterdd. After washing with THF the filtrate is
evaporated., the residue is dissolved in n-hexane and
seeded with (35S,45)-3-ethyl-4-[(R)-2-hydroxynonadecenyll-
- ..=-oxetanone, After 18 hours the crystallizate is filtered
off under suction, wathod with hexane and dried. 16.1 g
(64.1%) of (35,45)-3-ethyl-4-[(R)-2-hydroxynoradecyl]-2-
-oxetanone, m.p. 66.5-68°, result.

Example 7

19.13 g of the hydroxy-f-lactone from Example 6k),
10.34 g of N-formyl-(S)-leucine and 19.70 g of triphenyl-
phosphine are Jissolved in 400 ml of THF under argon while
stirring. The mixture is cooled to 0° and a solution of
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14.5 g of diethyl azodicarboxylate in 50 ml of THF is
added dropwise. The reaction solution is stirred at 0° for
4 hours. Subsequently, the solvent is evaporated. The
crystal slurry is partitioned several times between hexane
and 70% methanol/water. The combined hexane phases are
dried over sodium sulphate, the drying agent is filtered
off under suction and washed with hexane. After distil-
lation of the hexane the product is dissolved in hexane
and, after 20 hours, the crystallizate is filtered off
under suction, washed with hexane and dried. 20.74 g
(79.2%) of N-formyl-L-leucine (S)-1-[[(2S,3S)-3-ethyl-4-
-0xo0-2-oxetanyl]methyl]loctadecyl ester, m.p. 61-62°,
result.

Example 8

a) To # suspension of 177.3 g of (2S,3S,5R)-2-hexyl-3-
~hydroxy-5-undecyl-é-valerolactone in 1250 ml of toluene
under argon are added 135.7 g of benzoic anhydride and,
after stirring at room temperature for 10 minutes, 2.5 ml
of 70% perchloric acid. After stirring for 4 hours the
reaction solution in toluene is extracted with 1N sodium
hydroxide solution and water. The combined toluene phases
are dried over sodium sulphate, the drying agent is
filtered off under suction and washed with toiuene.
Evaporation of the solvent gives 249.9 g {(109%) of
(25,35,5R)-3-benzoyloxy-2-hexyl-5-undecyl-8-valerio-
lactone, which is uged in the next step without purifi-
cation.

b) 249.8 g of the benzoate¢ fiom a) in 1250 ml of methanol
are treated under argon while stirring with 2.5 ml of
conc. sulphuric acid and stirred at 35° for 18 hours.
Subsequently, the pH value of the reaction solution is
Adjusted to 9 with triethylamine and the methanol is
evaporated. The residue is taken up in hexane, washed with
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water and the aqueous phase is extracted with hexane.
After drying the combined hexane phases they are filtered
and the filtrate is freed from hexane. There result

246.5 g (100.5%) of methyl (2S,3S,5R)-3-benzoyloxy-2-
~hexyl-S-hydroxyhexadecanoate, which is used in the next
step without purification.

c) 246.5 g of the hydroxyester from b) in 1250 ml of
hexane are treated under argon while stirring with 152 g
of benzyl 2,2,2-trichloroacetimidate. Then, 3 2 ml of
trifluoromethanesulphonic acid are added. After stirring
at roo:x temperature fot 17 hours the precipitate is
filtered off under suction and washed with hexane. The
filtrate is axtracted with 5% sodium bicarbonate solution
and then with water. The combined hexane phases are dried,
filtered and evaporated. There result 308 g (104.2%) of
methyl (2S,3S,5R)~-3-benzoyloxy-5-benzyloxy-2-hexylhexa-
decanoate, which is used in the next step without purifi-
cation.

d) 308.5 g of the benzyl ether from c¢) in 1125 ml of
methanol are treated under argon with a solution of 140 g
of potassium hydroxide in 125 ml of water. The reaction
nmixture is stirred at 40° for 17 hours and subsequently
concentrated. The suspension is taken up in hexane and
washed in sequence with 10% sodium chloride solution, 1N
hydrochloric acid and 10% sodium chloride solution. The
organic phase is dried with sodium sulphate, the drying
agent is filtered.off under suction and washed with
hexane. The filtrate is concentrated to 1000 ml and
stirred at -20°. The nrystallizate is filtered off under
suction, washed with hexane and discarded. After
evaporation of the solvent the filtrate gives a product
which is dissolved in methyl acetate and trzated with
benzylamine while stirring. The solution is seeded with
the benzylamine salt of (2S5,3S,5R)-5-benzyloxy-2-hexyl-3-
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-hydroxyhexadecanoic acid and subsequently cooled to -5°.
Then, it is crystallized at -10° for 17 hours. The
crystallizate is filtered off under suction, washed with
methyl acetate and thereafter dried. 116.7 g (41% based on
the gtarting valerolactone of a) of the benzylamine salt
of (2S5,35,5R)-5-benzyloxy-2-hexyl-3-hydroxyhexadecanoic
acid, m.p. 66-68°, result.

e) 116.7 g of the benzylamine salt from d) are treated
with 1000 ml of hexane and 250 ml of 1N hydrochloric acid
while stirring. The organic phase is washed with water,
dried and evaporated. There are obtained 95.4 g (100.6%;
41.2% based on the starting valerolactone of a) of
(25,3S,5R)-5-benzyloxy-2-hexyl-3-hydroxyhexadecanoic acid,
the product of Example 1li).

Example 9

a) 110.2 g of methyl 2-acetyloctazuoate (the product of
Example la) are added dropwise under argon and while
stirring at 0-5° to a suspension of 14.4 g of sodium
hydride 97% in 750 ml of THF. The mixture is stirred at
room temperature for 1 hour and subsequently cooled to
-12°. 370 ml of 1.56M butyllithium in hexane are added
within 1 hour at -12 to -10°. The mixture is stirred at
-12° for 1 hour. 92.2 g of lauric aldehyde are added
dropwise at -10° to the solution obtained. The mixture is
stirred at this temperature for a further 1 hour. The
reaction solution:.is added to 600 ml of water within

5 minutes while stirring. The mixture is stirred at room
temperature for a further 1 hour and subsequently
neutralized with 100 ml of 37% hydrochloric acid. After
separating the aqueous phase the nrganic phase is washed
with 300 ml of saturated sodium chloride solution, dried
over sodium sulphate and the drying agent is filtered off
under suction. After evaporation of the solvent the
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product is triturated with hexane. The crystallizate is
filtered off under suction, washed with hexane and dried.
130.61 g (74.1%) of rac-5,6-dihydro-3-hexyl-4-hydroxy-6-
-undecyl-2H-pyran-2-one, m.p. 121.5-122.5°, result.

b) 1000 ml of ethyl acetate and 12.5 g of Raney-nickel
are added to 50 g of the dihydropyrone from a) while

'stirring. After hydrogenating for 17 hours while stirring

at 30° the catalyst is filtered off under suction and
washed with ethyl acetate. The filtrate is concentrated
and stirred at -10°. The crystallizate is filtered off
under suction, washed with ethyl‘acetaté and dried. There
result 45.4 g (90.3%) of rac-(2RS,3RS,5SKR)-2-hexyl-3-
-hydroxy-5-undecyl-é-valerolactone, m.p. 98.5-99.5°, the
product of Example 1lc¢).

Example 10

a) To a solution of 117 g of Meldrum acid and 131 ml of
pyridine in 1.5 1 of methylene chloride, 270 ml of stearic
acid chloride are added dropwise at a maximum temperature
of 15°C. After stirring, the reaction mixture is washed
with 4N hydrochloric acid, the aqueous phase is extracted
with methylené chloride, the methylene chloride phase is
dried and concentrated. The residue is taken up in
methanol and stirred under reflux. After cooling, the
precipitated crystals are filtered off, dissolved in
methylene chloride and chromatographied on silica gel with
methylene chloride to give 175 g of methyl-3-oxo-
eicosanoate, m.p. 52-54°C.

b) To a solution of 9.1 mg of [(R)-2,2'-bis(diphenyl-
phosphino)-6,6'-dimethylbiphenyl]ruthenium-diacetate in
20 ml of methylene chloride, are added 1.84 mg of acetyl
chloride in 1.84 ml of methanol. The obt ined solution is
hydrogenated at 60°C under 35 bar of hydrogen together
with 39.8 mg of the ketoester of (a) and 170 ml of
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methanol. After adding methylene chloride, the mixture is
evaporated to dryness. Chromatography on silica gel with
diethyl ether and recrystallization from n-hexane give

35.7 g of methyl (R)-3-hydroxyeicosanoate, m.p. 64-64.5°C.

c¢) Analogously to Example 4, from methyl (R)-3-hydroxy-
eicosanoate via (R)-3-hyiroxyeicosanoic acid of m.p. 89°
there is prepared (R)-5,6-dihydro-6-heptadecyl-2H-pyran-
-2,4(3H)-dione of m.p. 97°.

Analogously to Example 3f) and g), the above pyran-
dione is converted with acetaldehyde via (R)-3-ethyl-5,6-

-dihydro-6-heptadecyl-4-hydroxy-2H-pyran-2-one of m.p.

110.5-112.5° into 2S,3S,5R-2-ethyl-5-heptadecyl-3-hydroxy-
-d-valerolactone, [a]go = -39.8° (¢ = %1 in

CHCL,).

Analogously to Example 2h) to k), the above pyranone
can be converted via (35,4S,6R)-4-(t-butyldimethylsiloxy)-
-3-ethyl-3,4,5,6-tetrahydro-6-heptadecyl-2H-pyran-2-one,

benzyl (25,BS.Sk;—3—(t-butyldimethylsiloxy)—ZQethyl—S—
-~-hydroxydocosanoate and

benzyl (2S,3S,5R)-5-benzyloxy-2-(t-butyldimethylsiloxy)-2-
-ethyldocosanoate

into (zs,38,SR)-5—bénzy10xy—3—hydroxy—z—ethyldocosanoic
acid (the product wf Example 6h) as the benzylamine salt.

Example 11

a) Analogously to Example 1lb), methyl 2-acetyloctanoate
(Example la) is converted with methyl he&xanoate into
3-hexyl-4-hydroxy-6-pentyl-2H-pyran-2-one, m.p.
110.8-111.7°.
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b) Analogously to Example %9a), methyl 2-acetyloctanoate
is converted with hexanal into rac-5,6-dihydro-3-hexyl-4-
-hydroxy-6-pentyl-2H-pyran-2-one, m.p. 137-139°,

¢) Hydrogenation of the pyranone from a) or b)
analogously to Example 1lc) or 9c) leads to rac-(2RS, 3RS,
5SR)-2-hexyl-3-hydroxy-5-pentyl-8-valerolactone, m.p.
117-118°.

d) Analogously to Example 1d) to k), the lactone from
Example 1llc) is converted via rac-(2RS,3RS,5SR)-3-benzoyl-
oxy-2-hexyl-5-pentyl-é-~valerolactone,

methyl rac-(2RS,3RS,5SR)-3-benzoyloxy-2-hexyl-5-hydroxy-
decanoate,

methyl rac-(2RS,3RS,5SR)-3-benzoyloxy-5-benzyloxy-2-hexyl-
decanoate,

methyl rac-(2RS,3RS,5SR)~5-benzyloxy-2-hexyl-3-hydroxy-
decanoate,

(25,35,5R)-5-benzyloxy-2-hexyl-3-hydroxydecanoic acid
(S)-a-methylbenzylamine salt, m.p. 116-117°,

(25,35,5R)-5-benzyloxy-2-hexyl-3-hydroxydecanoic acid,
0] .
[a]é = =31.,5° (¢ = 0.635 1n CHC13), and

(38,48)-4-[(R)-2-benzyloxyheptyl]-3-hexyl-2-oxetanone,
fa]go = 63.1° (¢ = 1 in CHC13).

into (38.,4S)-3-hexyl-4-[(R)-2-hydroxyheptyl)-2-oxetanone,
[ano = =-51,9° (¢ = 1 in CHC13).

e) The latter is esterified analogously to Example 2 to
N-formyl-L-valine (S)-1-([(2S,3S)-3-hexyl-4-0x0-2-
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-oxetanyl]lmethyl]lhexyl ester (valilactone), m.p.
57.0-57.3°,

or to N-formyl-L-leucine (S)-1-[[(2S,3S)-3-hexyl-4-0x0-2-
-oxetanyl]methyl]hexyl ester, m.p. 50-50.5°.

Example 12

a) 3.55 g of rac-(2RS,3RS,5SR)-2-hexyl-3-hydroxy-5-
-undecyl-8-valerolactone (Example lc), 30 ml of TBME,

12.6 mg of pyridinium p-toluenesulphonate and 2.66 g of
95% 3,4-dihydro-2H-pyran are stirred at 50° for 20 hours.
The solution is washed with aqueous NaCl solution and then
dried. Evaporation of the solvent and drying give 4.41 g
(100.5%) of (2RS,3RS,5SR)-2-hexyl-3- -(tetrahydro-2H-
-pyran-2-yloxy)-5-undecyl-é-valerio- lactone, m.p.

39-41°.

b) A solution of 4.41 g of the ether from a) in 30 ml of
t-butyl methyl ether is treated with 10 ml of 2N sodium
hydroxide solution and stirred for 20 hours. After
separating the aqueous phase the orgahic phase is washed
with 10 m]l of 10%, aqueous NaCl solution and evaporated at
55°. The residue is dissolved in 30 ml of TBME and the
solvent is again evaporated. A sclution of the residue in
30 ml of THF is firstly evaporated and then dried. 4.81 g
(L00.5%) of the sodium salt of (2RS,3RS, 5SR)-2-hexyl-5-

-hydroxy-3-(tetrahydro-2H-pyran-2-yloxy)hexadecanoic acid
result,

c) 4.80 g of the sodium salt from b) are treated under
argon with 50 ml of THF, 2.57 g of benzyl bromide and
0.495 g of sodium hydride and stirred at 50° for 24 hours.
The suspension is hydrolyzed to pH O with 10 ml of 2N
hydrochloric acid, stirred at 50° for 2 hours and then the
aqueous phase is separated. After washing with aqueous
NaCl solution the organic phase is evaporated. There
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result 5.42 g of rac-(2RS,3RS,5SR)-5-benzyloxy-2-hexyl-3-
-hydroxyhexadecanoic acid, the product of Example 1lg),
which is resolved into its antipodes as in Example 1h).

Example 13

a) 177.3 mg of rac-(2RS,3RS,5SR)-Z-hexyl-3-hydroxy-5-un-
decyl-é-valerolactone (Example 1lc), 750 ml of TBME,

86.7 g of 97% 3,4-dihydro-2H-pyran and 0.314 g of pyri-
dinium p-to’uenesulphone are stirred at 50° under argon
for 20 hours. 500 ml of 2N sodium hydroxide solution are
added to the reaction solution. After stirring at 50° for
2.5 hours the aqueous phase is separated and the organic
phase is washed with 500 ml of 10% sodium chloride
golution.

b) After boiling on a water separator for 24 hours the
sodium salt slurry is cooled, treated under argon in
succession with 152.7 g of benzyl browmide and 99.1 g of Na
t-butylate and stirred at room temperature for 24 hours.
After adding 750 ml of 2N hydrochloric acid and stirring
at 50° for 22 hours the mixture is cooled, the aqueous
phase is separated and the organic phase is washed with
godium chloride solution, dried and filtered. After
evaporation of the solvent there are obtained 349.8 g of
rac-(2RS,3RS,5SR)-5-benzyloxy-2--hexyl-3-hydroxy-decanoic
acid (the ~troduct of Examples 1g and 1l2c).

¢) In a variant of b), the product of a) is boiled on a
water separator for 17 hours. The solvent is then
distilled off. After drying there are obtained 253.4 g of
the sodium salt of (2RS,3RS,5SR)-2 hexyl-5-hydroxy-3-
-(tetrahydro-2H-pyran-2-yloxy)hexadecanoic acid.

d) A solution of the product from c¢) in 2 1 of THF is
added to a suspension of 24.7 g of 97% NaH in 500 ml of
THF and 131 g of benzyl bromide at 50° while stirring.
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After stirring for 22 hours 500 ml of 2N hydrochloric acid
are added. After cooling the aqueous phase is separated
and washed with sodium chloride solution. The resulting
solution of the racemic hydroxyacid, rac-(2RS,3RS,5SR)-5-
-benzyloxy-2-hexyl-3-hydroxycecanoic acid (Example 13b),
is used for the racemate resolution (Example 1lh).
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The clalm> <00 0 F LT on v as fallows:
1. A process for the manufacture of oxetfanones of

the formula

0

—

R
HCH2

0
5 |
R®-C

wherein

R1 and R2 are alkyl with up to 17 C atoms optionally

interrupted by an O atom in a position
other than the a- or B-position; or
benzyl optionally ring-substituted by 1 to 3
cl_G-alkyl or Cl_s-alkoxy groups,
X is hydrogen or a group of the foriula
(R3.R4)NCH(R5)(CHZ)D—CO-.

R3 is hydrogen, Cl_a-alkyl or C1_3-
-alkanoyl,

R4 is hydrogen or cl_a—alkyl ard

R5 is hydrogen, a group Ar or Ar—cl_3-alkyl
or Cl~7-a1ky1 optionally interrupted by Y
and optionally substituted by Z or

ﬁd with R5 form together with the N atom to which they
are attached a 4- to 6-membered saturated
ring,

Y is oxygen, sulphur or a group N(RG).
c(o)N(r®) or N(R®)c(0).

Z is a group -(O or S)-R7. -N(R7,R8).
—co)N(R’ &%) or -N(R7)c(O)RE,

n is the number 1 or O, whereby R5 is

hydrogen when n is the number 1,
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Ar is phenyl substituted by 1 to 3 groups R9
. 9

or OR™ and
R6 to R9 are hydrogen or 01_3-a1ky1.

and of salts of the oxetanones of formula I in which X is
not hydrogen with weak acids, which process comprises

a) etherifying a B-hydroxy-6-lactone of the formula

0
A
d II.
RZ// OH
b) opening the resulting ether of the formula

ad
0 I11

. wherein T is a readily cleavable ether group,
with a base,

c) reacting the resulting salt of the formula

RZ-CHOHCH,CH(O-T)CH(R1)Co0-M v

wherein M is an alkali metal or alkaline earth metal,
in optional sequence with an arylmethyl halide and a base
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d) selectively cleaving the resulting diether of the
formula

R2-CH(OCH3-Ar ) CHRCH(O-T)CH(RL)CO0O-M v
with an acid,
e) cyclizing the resulting B-hydroxyacid of the formula
R2-CH(OCHy-Ar ) CHpCHOHCH (R1 ) COOH VI,

optionally after resolution into its enantiomers,

f) cleaving the resulting B-lactone ether of the formula

VII
?CHZ-Ar

2
R -CH-CHZ

and

g) 1if desired, esterifying the resulting B-lactone
alcohol of formula I in which X is hydrogen with an agent
which introduces the group X and

h) 1if desired, isolating the ester obtained in the form
of a salt with a weak acid.
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2. A process according to claim 1, wherein an alkali
metal hydride is used as the base in step c).

3. A process for the preparation of a B-hydroxyacid
of formula YI according to claim 1, which process comprises

a) esterifying a salt of formula IV according to claim 1

with a halide of the formula Rlo—Hal. wherein Rlo is

01_4-a1ky1 or ary1-01_4-a1ky1.

b) etherifying the resulting ester of the formula

R2-CHOHCHZCH(0-T)CH(RY)C00-R10 IV-a

and
c) 1in optional sequence saponifying and cleaving in the

f-position the resulting diether of the formula

R2-CH(OCH-Ar ) CHaCH(O-T)CH(RL)COC-R10 V-A.

q. A procuss for the preparation of a B-hydroxyacid
of formula VI according to claim 1, which process comprises

a) esterifying a B-hydroxy-é-lactone of formula II
according to claim 1,

b) opening the resulting ester of the formula
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IIT

whereir T' is aroyl,
by acidic catalysis in the presence of an alcohol of the
formula Rlowoa to give an esf! °r of the formula

RZ-CHOHCH,CH(O-T' )CH(RL)C00-R10 1V-B,

c) etherifying the ester of formula IV-B and

d) doubly-saponifying the resulting ether diester of the
formula

RZ2-CH(OCHz-AL ) CH2CH(O-T' )CH(R1)C00-R10 V-B.

5. A process for the preparation of the S8-hydroxy-
-6. lactones of formula ‘I according to claim 1, which
process comprises

a) saponifying a B-hydroxyester of the formula

R2.-CHOHCH,COO-R v

(22
4
[}

wherein R is cl_q-alkyl.



- 49 _

b) reacting the imidazolide of the resulting B-hydroxy-
-acid of the formula

R%-CHOHCHZCOOH IX

with the Mg salt of the malonic acid ester derivative of
10 the formula

HOCOCH (R ) COO-R X,
. e 15 o ‘ R
$000 c) cyclizing the resulting é-hydroxy-B-ketoester of the
LR formula
(XXX}
[]
440000
[ [ ]
..
A RZ-CHOHCH,COCH (R ) COO-R X1
. 20
] [ XX)
and
seasin d) catalytically hydrogenating the resulting B-keto-6-
[ ] [ ]
RITTN 25 ~lactone of the formula
Qe \ .
(X )
[] « 0
[ ] ée
et 30 XI1.
o a0
.:.00;
6. A process for the preparation of the f-hydroxy-
35

-6-lactones of formuala II according to claim 1, which
process comprises
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reacting a B-ketoester of the formula

CH3COCH (R1)C0O0O-R XIII

with an ester of the formula

b)

and

c)
the

RZ2-COO-R X1V,

cyclizing the resulting diketoester of the formula

R2-COCH,COCH(RL)CO0-R XV

catalytically hydrogenating the resulting pyrone of
formula

XVI.

7. A process for the preparation of the B-keto-é-

-lactones of formula XII according to claim 5, which
process comprises

a)

reacting a B-ketoester of the formula
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CH3COCH(R1)CO0O-R X111

with an aldehyde of the formula

RZ-CHO _ XVII

and

b) ecyclizing the resulting 6-hydroxy-f8-ketoester of the
formula XI.

8. A process for the preparation of the #-Keto-6-
~lactones of formula XII according to claim 5, which
process comprises

a) etherifying a B-hydroxyester of the above formula

RZ-CHOHCHZCOO-R VIII,

b) saponifying the resulting ether of the formula

RZ-CH(OCHz-Ar ) CH2COO-R XVIII,

¢) halogenating the resulting ether acid of the formula
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e)

7o
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RZ-CH(OCHp-Ar ) CH,COOH X1X,

reacting the resulting acid halide with Meldrum acid.

hydrogenolyzisng the resulting compound of the formula

0
>—o
RZ-CH(OCHzAr)CHZ CO\? j:><: XX

0
o7

and cyclizing to a B-keto-6-lactone of the formula

and

f)

0
|

N

t\\//l§b XXI
Rz’//

0

reacting the B-keto-6-lactone of formula XXI above

with an aldehyde which introduces the group R1 or

11

-CHZ-R and which has the formula

rll_cHoO XXII
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wherein Rll together with the methylene group
1 ,
- represents the group R,
to give a B-keto-6-lactone of formula XII above.

9. A process for the preparation of the B-keto-§-
-lactones of formula XXI according to claim 8, which
process comprises

a) reacting the imidazolide of the B-hydrwxyacid of the
formula

RZ-CHOHCH,COOH IX

with the Mg salt of a mono-lower alkyl malonate and

b) cyclizing the resulting é-hydroxy-B-ketoester of the
formula ‘

RZ -CHOHCHZCOCH,CO0-R XXIII

to give the B—keto—é—lactone of formula XXI above.

10. A process according to claim 1,2,5 and 7 for the
manufacture of esters of formula I, which process
comprises reacting a B-ketoester XIII with an aldehyde
XVII, cyclizing the resulting §-hyroxy-B-ketoester XI to
the B-keto-6-lactone XII, catalytically hydrogenating
the latter and converting the resulting S-hydroxy-é&-
~lactone II into an ester I via the compounds of formulae
III to VII according to the process of claim 1 or 2.

. . . 1.
11. A process according to claim 10, wherein R~ 1is
2 .,
n-hexyl and R is undecyl.
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12. The B-hyd;oxy-&-lactones. B-keto-6-lactones
and pyrones of formulae II, XII and, respectively, XVI

0

SUNeE

RZ/K/\ ( e RE X o
II XII XVI

from the following group:

rac-(2RS,3RS,55R)~2-Hexyl-3-hydroxy-5-undecyl-6-
-valeriolactone,
rac-(2RS,3RS,58R)-2~-ethyl-5-heptadecyl-3-hydroxy-6-
-valeriolactone,
(25,35,5R)-2-ethyl-5-heptadecyl-3-hydroxy-6-valerio-
lactone and
rac-(2RS, 3RS,5SR)-2-hexyl-3-hydroxy-5-pentyl-6-
-valeriolactone;
rac-5,6-dihydro-3-hexyl-4-hydroxy-6-undecyl-2H-pyran-
-2-one,
(R)-3-ethyl-5,6-dihydro-6-heptadecyl-4-hydroxy-2H-
-pyran-2-one and .
rac-5,6-dihydro-3-hexyl-4-hydroxy-6-pentyl-2H-pyran-
-2-one;
3-hexyl-4-hydroxy-6-undecyl-2H-pyran-2-one,
3-ethyl-6-heptadecyl-4-hydroxy-2H-pyran-2-one and
'3—hexyl-4-hydroxy-ﬁ—pentyl-ZH—pyran—z—one.

13. The B-keto-é-lactones of formula XXI in claim 8
in which R2 has the significance given in claim 1, but
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the number of C atoms in the alkyl group R2 amounts to more than 9.
14, (R)-5,6-Dihydro-6-undecyl-2H-pyran-2,4(3H)-dione and (R)-5,6-dihydro-6-
heptdecyl-2H-pyran-2,4(3H)-dione. '
15. The compounds of formula I in claim 1 and of formulae II, XII, XVI and XXI
5 in claims 12 and 13, whenever prepared by the process of claims 1, 2 and 5-11 or by an

obvious chemical equivalent thereof.
16. A process for the manufacture of oxetanones of the formula I, as set out in

claim 1, said process substantially as hereinbefore described with reference to any one of
the Examples.
10 Dated 21 October, 1993
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