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(wherein rY is a methyl, ethyl or isopropyl group; R?
is a hydrogen atom or a group ORS (where ORS is a
hydroxyl group or a substituted hydroxyl group having
up to 25 carbon atoms) and R’ is a hydrogen atom, or
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R? and R’ together with the carbon atom to which they

are attached represent >C=0, >C=CH2 or >C=N0R6 (where 4
,Ré represents a hydroden atom, c1~8 alkyl group or a 5

ngg alkenyl group and the group >C=NOR6 is in the E
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4 is o hydrogen atom or a methyl

configuration); and R
group] which comprises incubating a compound of

formula (II)

(II}

(wherein Rl, R2 and Rr3 are as defined above) in a

suitablée medium in the presence of a Streptomvces or an

enzyme derived therefrom or a preparation derived from a
Streptomyces containing the enzyme of interest capable of

effecting the conversion.

4. A process according to claim 1 whiich comprises
feeding the compound of formula (II) in & suitable
solvent into a fermentation medium comprising the
microorganism in the presénce of assimilable sources

of carbon, nitrogen and mineral salts.

7. A process according to claim 1 in which, in
formula (I) and formula (II), R? is a hydroxy or
ethoxy group aad R® is a hydrogen atom; or R* and R’
each represents a hydrogen atom; or R? and R® together
with the carbon atom to which they are attached

re?fesent )C:O, >C=CH2 or )C=NOCH3.
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COMPLETE SPECIFICATION FOR THE INVENTION ENTITLED:

Process for the preparation of macrolide compounds

The following statement is a full description of this invention, including the best method of

performing it known to me/us:-
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This invention relates to a process for the production of

macrolide compounds.

United Kingdom Patent Specification 2166436 and European Patent
Specification 170006 describe a class of substances, which we have
designated Antibioties S541, which may be prepared by fermentation of
Antibiotics $541 producing strains belonging to the species

Streptomyces thermoarchaensis and Streptomyces cyanmeogriseus
Antibiotics S$541 have antibiotic and, in particular,

noNcyanogenus.
anti-endoparasitic, anti-ectoparasitic, anti-fungal,- insecticidal,

nematicidal and acaricidal activity and are of special interest for
use in agriculture, horticulture, and animal and human health.

We have now found a new process for the production of
Antibiotics S541 compounds and chemical derivatives thereof.

Thus, according to one aspect of the invention we provide a

process for the production of compounds of formula (I)

(1)

[wherein R! is a methyl, ethyl or isopropyl group; R2 is a hydrogen
atom or a group OR® (where ORY is a hydroxyl group or a substituted
hydroxyl group having up to 25 carbon atoms) and R3 is a hydrogen
atom, or R? and R3 together with the carbon atom to which they are
attached represent >C=0, >C=CH, or >C=NOR® (where RS represents a
hydrogen atem, a C;_p alkyl group or a C,.g alkenyl group and the
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group >C=NOR® is in the E configuration); and R" is a hydrogen atom or
a methyl group] which comprises incubating a compound of formula (II)

QR
3 . Thy 3¢

MRy ! NRP (11)

10

I’ 15 (wherein Rl, R? and R3 are as defined previously) in a suitable
| medium in the presence of a microarganism or an enzyme derived
therefrom or a preparation derived from a microorganism containing the
enzyme of interest capable of effecting the conversion.

Suitable microorganisms and extracts thereof for use in the
.**.*. 20 process according the invention may be identified by preliminary small
. o scale tests designed to demonstrate ability of a microorganism or an
extract thereof to convert compounds of formula (II) to compounds of
AT formula (I). The formation of the compounds of formula (I) may be

confirmed by suitable chromatographic analysis (eg high performance

25 liquid chromatography) of the reaction mixture.

ez We have found microorganisms of the genus Streptomyces and
. extracts thereof to be particularly suitable for use in the process

Fvsewvoeas
- .

according to the present invention.
Particular Streptomzces microorganisms for use in the process
30 according to the invention include strains of Streptomyces

thermoarchaensis, Streptomyces cyaneogriseus noncyanogenus,

St;eptomyces avermitilis and Streptomyces hygroscopicus subsp.

aureslacrimosus. Particular examples of suitable strains include

Streptomyces thermoarchaensis NCIB 12212 and 12213 [deposited
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6th March 1986 in the permanent culture collection of the National
Collections of Industrial and Marine Bacteria, Torry Research Station,
Aberdeen, United Kingdom] and mutants of these strains, Streptomyces

avermitilis ATCC 31272 and 31780 and Streptomyces hygroscopicus subsp.

aureclacrimosus FERM P 1438.

Mutants of the above strains may arise spontaneously or may be
produced by a variety of methods including those described in UK
Patent Specification 2166436 and European Patent Specification
170006.

' Suitable enzymes for use in the process according to the present
invention may be derived from an extremely wide range of sources. The
aforementioned'Streptomzces micrdorganisms, however, represent a
particularly suitable source of enzymes capable of converting
compounds of formula (II) into compounds of formula (I).

In one embodiment of the process according to the invention, the
conversion of a compound of formula (II) into & corresponding 5-0R"
compound of formula (I) may be effécted by feeding the compound of
formula (II) in a suitable solvent into a fermentation medium
comprising the aforementioned microorganiéﬁ in the presence of
assimilable sources of carbon, nitrogen and mineral salts.

Assimilable sources of carbon, nitrogen and minerals may be
provided by either simple or complex nutrients. Sources of carbon
will generally include glucose; maltose, starch, glycerol, molasses,
dextrin, lactose, sucreose, fructose, carboxylic acids, amino acids,
glycerides, alcohols, alkanes and vegetable oils. Sources of carbon
will generally comprise from 0.5 to 10% by weight of the fermentation
medium,

Sources of nitrogen will generally imclude soya beam meal, corn
steep liquors, distillers solubles, yeast extracts, cottonseed meal,
peptones, ground nut meal, malt extraet, molasses, casein, amino acid
mixtures, ammonia (gas or solution), ammonium salts or nitrates. Urea
and other amides may also be used. Sodrces of nitrogem will generally
comprise from 0.1 to 10% by weight of the fermentation medium.

Nutrient mineral salts which may be incorporated into the
culture medium include the generally used salts capable of yielding

sodium, potassium, ammonium, iron, magnesium, zinc; nickel, cobalt
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manganese, vanadium, chromium, calcium, copper, molybdenum, boron,
phosphate, sulphate, chloride and carbonate ions,

An antifoam may be present to control excessive foaming and
added at intervals as required.

The compound of formula (II) in a solvent such as a water
miscible organic solvent (eg an alcohol such as methanol or
propan-2-o0l, a diol such as propan-1,2-¢l or butan-1,3-0l, a ketone
such as acetone, a nitrile such as acetonitrile, an ether such as

tetrahydrofuran or dioxan, a substituted amide such as

dimethylformamide or a dialkylsulphoxide such as dimethylsulphoxide) ~-

may be added at the beginning of the cultivation, or more usually,
when the growth of the microorganism is under way, e.g. 2 to 4 days
after the start of the cultivation.

Cultivation of the organism will generally be effected at a
temperature of from 20 to 50°C, preferably from 25 to 40%C, and will
desirably take place with aeratiun and agitation e.g. by shaking or
stirring. The medium may initially be inoculated with a small
quantity of a suspension of the sporulated microorganism but in order
to avoid a growth lag a vegetative inoculum of the organism may be
prepared by inoculating a small quantity of the culture medium with
the spore form of the organism, and the vegetative inoculum obtained
may be transferred to the fermentation medium, or, more preferably to
one or more seed stages where further growth takes place befere
transfer to the principal fermentation medium. The fermentation will
generally be carried out in the pH range 5.5 to 8.5, preferably 5.5 to
7.5.

Once the compound of formula (II) has been added to the cultufe,
usually with gentle mixing, the cultivation is continued such that the
desired product is accumulated. The presence of the product in the
fermentation broth may be determined by monitoring extracts of the
broth by high performance liquid chromategraphy, and uv spectroscopy
at 238nm.

The product(s) may be isolated from the whole fermentation broth
by conventional isolation and separation techniques as described in UK
Patent Specifications 2166436 and 2176182.
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In a further embodiment of the process according to the
invention, the conversion of a compound of formula (II) into a
corresponding 5-0R™ compound of formula (I) may be effected by
combining and incubating a compound of formula (II) in a suitable
solvent (eg a water miscible organic solvent as previously defined)
with a preparation of the enzyme of the invention, desirably in a
buffer solution, at, for example, 00 to 600, preferably 200 to 400 eq
about 289C. The reaction will generally be carried out in the pﬂ
range 3.5 to 8.5 eg 5.5 to 7.5. If desired the reaction may be
carried out in the presence of a cofactor such as NADH or NADPH. When
the reaction is complete, ie when the compound of formula (II) is no
longer converted to the compound of the invention (as determined by
monitoring extracts of the reaction mixture by high performance liquid
chromatography and uv spectrascopy at 238nm) the product is recovered
by conventional isolation and separation techniques as described in UK
Patent Specifications 2166436 and 2176182.

The enzyme for use in the process of the present invention may
be prepared, forjexample, by culturg of a microorganism which preduces
the enzyme in a nutrient medium. Suitable nutrient media and
fermentation conditions for the preparation of the enzyme include
those préviously described for the preparation of a compound of
formula (I) from a compound of formula (II) in the presence of a
microorganism. The time at which the required enzymic activity
reaches a maximum will, of course, vary according to the microorganism
used and, hHence, the optimum cultivatien time is desirably determined
independently for each strain employed.

For micoorganisms where the enzyme is extracellular, the liguid
eulture medium or the filtrate after removal of whole cells may be
used as a sourceé of enzyme. Where the enzyme is cell-bound it may be
released far use by conventional methods such as sonication, grinding
with glass beads, homogenisation, treatment with lytic enzymeés or with
detergents, after suspension of the cells in a suitable buffer,

The resulting preparation; either with or without removal of
cell debris, may be used as a source of enzyme. It is preferred,
however, to purify the enzyme further by conventional means. Batch or
colunn chromatography with ion-exchange celluloses or afFinity
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adsorbents or other adsorbents eg hydroxylapatite may conveniently be
employed. In addition, the enzyme may be concentrated or further
purified by molecular sieve techniques eg ultrafiltration or salting
out. In general, during purification procedures, it is desirable to
maintain the pH within the range 3 to 11.

The enzyme may be employed in an immobilized form, eg by
insolubilisation or entrappment thereof on or in a suitable matrix.
Thus an extract of the enzyme may be bound or linked to an otherwise
inert inorganic or organic polymer, entrapped on or in a fibre, or on
or in a membrane or polymer such as polyacrylamide gel, adsorbed on an
ion-exchange resin, crosslinked with a reagent such as glutaraldehyde,
or ocecluded in an envelope such as a bead. Immobilized enzymes may
advantageously be employed both in batch processes, after which the
enzyme may be reused, and continuous flow processes wherein substrates
pass through a column containing the immobilized enzyme.

The group R® when present in compounds of formula (I) may
represent an acyl group e.g. a group of the formula R7C0- or R70CO- or
R70CS- (where R7 is an aliphatic, araliphatic or aromatic group, for
example an alkyl, alkenyl, alkynyl, cygloalkyl, aralkyl or aryl
group), a formyl group, a group R® which is as defined above for R7, a
group R9502- (where R? is‘a‘,Cl-z+ alkyl or Cg-,4 aryl group), a éilyl
group, a cyeclic or acyclic acetal group, a group -CO(CHz)nCOZRlo
(where R10 js a hydrogen atom or a group as defined abeve for R7 and n
represents zero, 1 or 2) or a group RIIRIINCO- (where R1! and R12 may
each independently represent a hydrogen atom or a C, , alkyl group).

Where R’ or R® are alkyl groups, they may be for example C;~-g
alkyl groups, e.g. methyl; ethyl, n-propyl, i-propyl, n-butyl,
i-butyl, t-butyl or n-heptyl which alkyl groups may also be
substituted. Where R7 is a substituted alkyl group it may be
substituted by, for example, one or more, eg two or three, halogen
atoms (e.g. chlorine or bromine atoms), or a carboxy, C ;-4 alkoxy
(e.g. methoxy,‘%thoxy), phenoxy or silyloxy group. Where R8 is a
substituted alkyi group it may be.substituted by a cycloalkyl e.g.
cycloprapyl group.

Where R7 and R® are alkenyl or alkynyl groups, they preferably
have 2-8 carbon atoms and where R’ and R® are cycloalkyl groups, they
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may be for example C,_,, cycloalkyl, such as C,_, cycloalkyl, eg
cyclopentyl groups.

where R?7 and R® are aralkyl groups, they preferably have 1-6
carbon atoms in the alkyl moiety, and the aryl group(s) may be
carbocyclic or heterocyclic and preferably contain 4-15 carbon atoms
e.g. phenyl. Examples of such groups include phen C,_, alkyl eg
benzyl groups.

Where R’ and R® are aryl groups, they may be carbocyclic or
heterocyclic and preferably have 4-15 carbon atoms e.g. phenyl.

When R® is a group R9302-, it may be for example a
methylsulphonyl or p-toluenesulphonyl group.

Where R® represents a cyclic acetal group, it may for example
have 5-7 ring members as in the tetrahydropyranyl group.

When RS represents a silyl group or R7 contains a silyloxy
substituent, the silyl group may carry three groups which may be the
same or different, selected from alkyl, alkenyl, alkoxy, cycloalkyl,
aralkyl, aryl and aryloxy groups. Such groups may be as defined above
and particularly include methyl, t-butyl and phenyl groups. Particular
examples of such silyl groups are trimethylsilyl and
t-butyldimethylsilyl.

When RS represents a group 4CD(CH2)nC02R1°, it may for example
be a group -COCOleo or -COCHZCH2C02R1° where R19 represents a
hydrogen atom or a C,_, alkyl group (eg methyl or ethyl).

When RS represents a group RllRlzNCO-, R11 and R12 for example
may each independently be a hydrogen atom or a methyl or ethyl group.

When R® represents a C,-g alkyl group it may be for example a
methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl or t-butyl group,
and is preferably a methyl group.

When R® represents a C;.g alkenyl group it may be for example an
allyl group.

Preferred compounds of formula (I) which may be prepared
according to the process of the present invention include compounds in
which Rl is isopropyl. ‘

Impertant compounds of formula (I) which may be prepared
according ia the process of the present invention include those in
which RZ represents a hydroxy or ethoxy group and R? represents a
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hydrogen atom; or R2 and R3 each represents a hydrogen atom; or R? and
R3 together with the carbon atom to which they are attached represent
>C=0, >C=CH, or >C=NOCHj;.

Particularly important compounds of formula (I) which may be
prepared according to the process of the present invention are those
in which:

Rl is isopropyl, R2 and R3 together with the carbon atom to
which the are attached represent >C=N0CH3 and R* is a hydrogen atom;

Rl is isopropyl and R2, R3 and R"* are hydrogen atoms; and

Rl is isopropyl, R2 is hydroxy and R3 and R are hydrogen atoms.

Compounds of formula (1I) im which R! is a metiyl, ethyl or
isopropyl group, R? is a hydroxyl greup and R3 is a hydrogen atom may
are described in British Patent Specification 2187742A. The
other compounds of formula (II) are described in European

Patent Specification 0238258-Al. f

The following Preparations and Examples illustrate the invention
in which all temperatures are in Oc and "L" refers to Litre.. In the
following Examples.hplc (high performance liquid chromatography) was
carried out on a column of Spherisorb $5005-2 (150mm x 2.1mm) using
acetonitrile/water (3:1) as eluant at a rate of 0.5ml/min unless
otherwise stated. The column effluent was interfaced with a Finnigan
moving belt to a Finnigan MAT4500 mass spectrometer under E.I.
conditions for mass spectrum characterisation. The compounds of the
following Preparation are named by reference to the known parent
'Factor', Factor A. Factor A (described in UK Patent Specification [
2166436) is a compound of formula (I) im which R! is an isopropyl
group, R? is a hydroxyl group and R3 and R* are hydrogen atoms.
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Intermediate 1

5-Keto Factor A, prepared as described in Example 2 of British

Patent Specification 2187742A.

5 Intermediate 2

5.23-Diketo Factor A, prepared as described in Example 2 of

EP-Al 238258. !

Intermediate 3

10 s5.xeto Factor a 23-ethyl ether, prepared as described in

Example 7 of EP-Al 238258.

Intermediate 4

[P

5-Keto Factor A Z3-hemioxalate

15 5-Keto Factor A (330mg), finely divided calecium carbonate

O (ZOng) and oxalyl chlotride (U.07ml) were stirred together in dry
K dichloromethane (5ml) for 10 min. 2N Hydrochloric acid (4ml) was then
added followed 5 min later by ethyl acetate. The oarganic phase was
collected, dried and evaporated and the residue dissolved 1in
20 diisopropyl ether. ©Dilution of this solution with petroleum ether
(b.p 40-609) precipitated the title compound as a white flocculent
solid (262mg), [@]2%+120° (c 0.6, CHCl;), A-cO" 240mm (E' 425), wmax
(CHBr,) 3440 (0H), 1800 (CO,H dimer), 1720 ({ester), and 1676cm=1
(e,B-unsaturated ketone), & (CDCly) include 6.52 (narrow m, 1H), 5.07
25 (g,3Hz,1H), 3.78 (s,1H), 1.83 (s,3H), and 0.71 (d,7Hz,3H).

Intermediate 5

5-Keto 23LEl-methoxyiming Factor A&, prepared as described in

Example 16 of EP~Al 238258.

30 Example 1
(a) A spore suspension (0.1ml) of Streptomyces thermoarchaensis NCIB
12213 [prepared as described for Strgptomyces thermoarchaensis NCIB €

v

12015 in Example Z of British Patent Specification 2187742A]

was used to inoculate a flask containing the Medium A {2.5ml):

RSN C ot s . A - - -
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Medium A a-t
D-Glucose ' 2.5
Malt dextrin MD 30E (Roquette (UK)Ltd) 25.0
Arkasoy 50 (British Arkady Co.Ltd) 12.5
Molasses 1.5
K HPO, 0.125
Calcium carbonate 1.25
MOPS (3-(N-morpholino)propane- 21.0

_ sulphonic acid) )

(Distilled water to 1 L, pH adjusted to 6.5 with SN NaOH before
autoclavingl.

This culture was incubated at 310 for 4 days. on a rotary shaker
operating at 250 rev/min, at which time Intermediate 1
(1mg) in dimethylsulphoxide (0.05ml) was added. The culture was
incubated for a further 24h at 319, then centrifuged (approx. 10000
rpm/10 min), the supernatant removed and (1.8ml) of methanol added to
the residue. The resulting suspension was allowed to stand for lh at
room temperature and then centrifuged. The supernatant was analysed by
hplc which showed by comparison with an authentic sample described in
UK Patent Specification 2166436, the presence in the test sample of
the compound of formula (I) where R! is an isopropyl group, RZ is a
hydroxyl group, RY is a hydrogen atom and R" is a hydrogen atom {3.3%
- expressed as % ¢f the starting material added that was converted to
the product].

(b) A repeat of the part (a) experiment with Streptomyces
avermitilis ATCC 31780 and Intermediate V 1 yielded an
extract which on hple analysis showed the presence of the compound of
formula (I) in which R! is an isopropyl group, R2 is a hydroxyl group,
R3 is a hydrogen atom and R* is a hydrogen atom [8.6% - % expressed
as in part (a)l.

() In a similar manner to part (a) Intermediate 1

was incubated with Streptomyces thermoarchaensis NCIB 12212, except

that the culture was prepared from a spore suspension added to Medium
A but which after 3 days incubation as described had been used {(0.1ml
transferred) to inoculate a fresh portion of the same medium (2.5ml).
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Intermediate 1 (lmg in 0.05ml dimethylsulphoxide) was
added to this later culture 2 dayé after and the culture was then
incubated for a further two days before being harvested, extracted and
analysed as described in part (a). Hplc analysis of a test sample
showed the presence of the compound of formula (I) in which R} is an
isopropyl group, R2 is a hydroxyl group, R3 is a hydrogen atom and R*

is a hydrogen atom [5.1% - % expressed as in part (a)l.

Example 2
(a) A spore suspension (0.4ml) of .Streptomyces

thermoarchaensis NCIB 12213 [prepared as described for

Example 1] was used to inoculate a 250ml shake flask
containing Medium A (25ml). This culture was incubated at 289 for 2
days on a rotary shaker operated at 250rev/min. After 2 days a
portion (5ml) of this culture was added to a 50ml shake flask and a
20mg/ml solution of Intermediate 2 in methanol (50ul)
was added. The culture was incubated for a further 2-3 days under the
same conditions, then treated with am equal volume of methanol. The
resulting suspension was shaken for 1h and centrifuged. The
supernatant was énalysed by hplec/mass spectrometry. A peak with a
retention time 3 min. had a mass spectrum characteristic of the
compound of formula (I) in which R! is isopropyl, R? and R3 together
with the carbon atom to which they are attached represent >C=0 and R"
is a hydrogen atom by comparison with an authentic sample described in
UK Patent Specification 2176182,

(b) A repeat of the part (a) experiment with Streptomyces
thermoarchaensis NCIB 12213 and Intermeidate 3 yielded

an extract which on hplc/mass spectrometry analysis (using )
acetonitrile/water 9:1 as eluant) showed the presence of a compound of
formula (I) in which R! is an isopropyl group, R2 is an ethoxy group,
R? is a hydrogen atom and R* is a hydrogen atom by comparison with an
authentic sample described in YK Patent Specification 2176182.

(c) A repeat of the part (a) experiment with Stregtomxces
thermoarchaensis NCIB 12213 and Intermediate = 4 yielded

an extract which on hple analysis showed the presence of a compound of

. > 7 = ~
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formula (I) in which R! is an isopropyl group, R? is a group -0COCO M,
RY is a hydrogen atom and R is a hydrogen atom by comparison with an
authentic sample described in UK Patent Specifi .ation 2176182.

(d) A repeat of the part (a) experiment with Streptomyces

thermoarchaensis NCIE 12213 and Intermediate 5 yielded

an extract which an hplc analysis showed the presence of a compound of
formula (I) in which R! is an isopropyl group, R? and R3 together with
the carbon atom to which they are attached represent >C=NOCH, and R4
is a hydrogen atom by comparisor with an authentic. sample described in
UK Patent ' Specification 2192630A.

E.I. mass spectroscopy of a sample isolated from analytical
hplc yielded a molecular ion'at 639 and gave characteristic fragmunts
at 621, 527, 511, 496, 448, 434, 368, 264, 248 ard 151.
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THE CLAIMS DEFINING THIS INVENTION ARE AS FOLLOWS:

1. A process for the production of compounds of
formula (I)

(I

:",; (wherein Rl is a methyl, ethyl or isopropyl group; R?
::J‘: is a hydrogen atom or a group OR> (where OR5 is a
v hydroxyl group or a substituted hydroxyl group having
up to 25 carbon atons) and R? is a hydrogen atom, or
Rt R?* and R' together with the carbon atom to which they
ﬂ*t} are attached represent »C=0, >_C=CH2 or >C=NOR6 (where
R6 represents a .ydrogen atom, cl~8 alkyi group or a
E\.} CB—B alkenyl group ang the group »C:NORG is in the E
configuration); and R4 is a hydrogen atom or a methyl
group) which comprises incubating a compound of
N:EU formula (II)
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(wherein R, R2 and R3 are as defined above) in a
suitable medium in the presence of a Streptomyces or an
enzyme derived therefrom or a preparation derived from a
Streptomyces containing the enzyme of interest capable of

effecting the conversion.

2. A process according to claim 1 in which the :

microorganism is a strain of Streptomyces

thermoarchaensis, Streptomyces cyaneogriseus

noncyanogenus, Streptomyces avermitilis or

Streptomyces hygroscopicus subsp. aureolacrimosus.

3. A process according to claim 1 in which the
microorganism 1is Streptomyces
thermoarchaensis NCIB 12212 and 12213 and mutants of

these strains, Streptomyces avermitilis ATCC 31272 or -

. 31780 or Streptomyces hygrescopicus subsp.

aureolacrimosus FERM P 1438.

I DUV

4. A process according to claim 1 which comprises i
feeding the compound of formula (II) in a suitable
solvent into & fermentation medium comprising the

microorganism in the presence of assimilable sources

seensd of carbon, nitrogen and mineral salts.

A 5. A process according to claim 1 which is carried

e out at a pH of 5.5 to 7.5 and a temperature of 25 to {

£ « B . h i
40°C.

O 6. A process according to ¢laim 1 in which R in

formula (I) and formula (II) is an isopropyl group.

7. A process according to claim 1 in which, in
formula (I) and formula (II), R®* is a hydroxy or
ethoxy group and R® is a hydrogen atom; or R* and R’
each represents a hydrogen atom; or R’ and R® together
with the carbon atom to which they are attached
represernt >C=0, >C=CH, or sCﬁNOCHa.

911203,ejhdat.067,31316.1et,14
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8. A process according to claim 1 in which, in
formula (I):
Rl is isopropyl, R?* and R® together with the
carbon atom to which they are attached represent
>C=NOCH and R4 is a hydrogen atom;

R~ is isopropyl, R*, R® and rRY are hydrogen

atoms; or

R1 is isopropyl, R® is hydroxy and R® and R4

are hydrogen atoms.

C e B e Ve e e acin sl b e



T R T 9 TEE T e T o e o TTREE e T S e T T S TR ST e

*

- 16 -

9. A process according to c¢laim 1, substantially as
hereinbefore described with reference to the examples.

disclosed herein or referred to or indieatéd in the
specification and/or claim ; application,

individually or eo¥fectively, and any and all combinations

CEr— NV TrTwWOoO O rMore—Or—Saita—SresS—Or—restuares

DATED this FOURTEENTH day of MARCH 1989

American Cyanamid Company

by DAVIES & COLLISON
Patent Attorneys for the applicant(s)
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