
WO 01/19785 PCT/USOfln5379  Process and Intermediates for Making
4-Cyanosubstituted Cyclohexanoic Acids  Area of the Invention This
invention relates to a method for preparing certain acids which are useful
as  5 phosphodiesterase 4 inhibitors. More specifically, this invention
relates to preparing 4- (substituted-phenyl)-4-cyanocyclohexanoic acids
from guaiacol and certain intermediates  prepared and used in that process.
Background of the Invention The process of this invention relates to making
compounds which are useful in 10 treating diseases modulated by the
isoforms of the phosphodiesterase 4 enzyme. Guaiacol.  the starting
material, undergoes a series of nine transformations to provide a 4-
cyanocyclohexanoic acid which, among several possible products. can be used
to make  certain PDE 4 inhibitors which are useful for treating pulmonary
diseases such as chronic  obstructive pulmonary disease (COPD) and asthma.
and other diseases. The instant process 15 can be used to make other
4-cyanocyclohexanoic acids as well. The primary target compounds which are
prepared by the methods of this invention  and the intermediates disclosed
herein are disclosed and described in U.S. patent 5,554.238  issued 03
September, 1996 and related patents and published applications. That patent
is  incorporated herein by reference in full. Those compounds. particularly
the '4 20 cyanocyclohexanoic acids, have marked effects on neutrophil
activity andinhibit neutrophil  chemotaxis and degranulation in vitro. In
animal models, those compounds reduce  neutrophil extravasation from the
circulation. pulmonary sequestration and the edematous  responses to a
number of inflammatory insults in vino. They have been found to be useful
in  treating COPD in humans. and possibly in other mammalian species which
suffer from 25 COPD. Summary of the Invention In a first aspect this
invention relates to a process for preparing substituted  cyclohexanoic
acids of formula (I) R R*  (Ra)j 30 N (I)  1 WO 01/19185 PCT/US00/25379  



where Ra is a carbon-containing group optionally linked by oxygen, sulfur
or nitrogen to the  phenyl ring and j is 1-5: and one of R and R* is
hydrogen and the other is C(O)OH;  which process comprises: 5 catalytically
reducing a ketone of formula 11  0  Alkyl OZ CN (Ra)j  ' (II)  where alkyl
has 1-6 carbon atoms and (Ra)j is the same as defined above, using a heavy
10 metal catalyst and hydrogen gas. More particularly this invention
relates to a process for preparing compounds of  formula lA X R R*  RiXZ N
(IA)  15 wherein:  R1 is -(CR4R5)rR6 wherein the alkyl moieties are
unsubstituted or substituted with  one or more halogens; risOto6;  20 R4
and R5 are independently selected hydrogen or C1-2 alkyl; R6 is hydrogen.
methyl. hydroxyl, aryl, halo substituted aryl, aryloxyC1-3 alkyl.  halo
substituted aryloxyC]-3 alkyl. indanyl. indenyl. C7-1 I polycycloalkyl.
tetrahydrofuranyl. furanyl. tetrahydropyranyl. pyranyl. tetrahydrothienyl,
thienyl.  tetrahydrothiopyranyl. thiopyranyl, C3-6 cycloalkyl, or a C4-6
cycloalkyl containing one or 25 two unsaturated bonds, wherein the
cycloalkyl or heterocyclic moiety is unsubstituted or  substituted by I to
3 methyl groups, one ethyl group. or an hydroxyl group: provided that: 2 WO
01/19785 PCTNS00125379  b) when R6 is hydroxyl. then r is 2 to 6; or d)
when R6 is 2-tetrahydropyranyl. 2-tetrahydrothiopyranyl,
2-tetrahydrofuranyl.or  



2-tetrahydrothienyl, then r is I to 6; X is YR2;  5 YisO;  X2 is 0; R2 is
-CH3 or -CH2CH3, unsubstituted or substituted by 1 or more halogens;  one
of R and R* is hydrogen and the other is C(O)OH. In yet a further aspect,
this invention relates to intermediates which are useful for  10 preparing
formula (I) compounds. namely. 0  AIkOzC CN X2R'  X formula (A) and XzR~ '
15 formula (C) wherein. in each of formulas (A) and (C) and the X. X2 and
RI groups are the same as for  formula (1) and L is a leaving group like
halogen or a triflate. In addition, this invention relates to a product of
formula (I) as defined above made  20 by the process of catalytically
reducing a ketone of formula A using a heavy metal catalyst  and hydrogen
gas 0  AlkylO2 CN  i J 5X2R1 X (A)  3 WO.01/19785 PCT/US00/25379  where
alkyl has 1-6 carbon atoms and X. X2 and RI are the same as defined above.
In yet another aspect. this invention involves a product of formula (1) as
defined  above made by the process of carbonylating a ketone of formula (B)
0 CN j XZR, 5 X (B) to form a compound of formula (A) and thereafter
converting it to a compound of formula  



(I). Detailed Description of the Invention This invention provides a means
for preparing cyclohexanoic acids. In  10 particular it relates to a method
for preparing cyclohexanoic acids which are  phosphodiesterase 4 inhibitors
as more fully disclosed in U.S. patent 5,554.238,  which is incorporated
herein by reference. The invention can also be used to prepare  other
cyclohexanoic acids in addition to the ones illustrated herein. As regards
the preferred substituents on formulas (1),, (11), (A), (B) and (C),  15
for RI they are CH2-cyclopropyl or C4-6 cycloalky]. Preferred R2 groups are
a Cl_  2 alkyl unsubstituted or substituted by I or more halogens. The
halogen atoms are  preferably fluorine and chlorine, more preferably
fluorine. More preferred R2  groups are those wherein R2 is methyl, or a
fluoro-substituted alkyl group,  specifically a C 1-2 alkyl such as a -CF3,
-CHF2, or -CH2CHF2. Most preferred are 20 the -CHF2 and -CH3 moieties. Most
preferred are those compounds wherein R i is  -CH2-cyclopropyl.
cyclopentyl, 3-hydroxycyclopentyl, methyl or CHF2 and R2 is  CF2H or CH3.
Particularly preferred are those compounds where RI is cyclopentyl  and R2
is CH3. The most preferred product made by the process of this invention is
cis-[4- 25
cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cyclohexane-I-carboxylic acid].
As regards intermediates, the L group of formula (C) is any leaving group
which is reactive under the general set of conditions described in Example
3 below.  Preferably L is a halogen or a triflate. and most perferable Cl,
Br, or 1, or a triflate.  When forming the cyclohexanone from the
cyclohex-2-ene-l-one, a 30 quaternary ammonium compound or quaternary amine
and a cyanide salt are used.  Examplary quaternary ammonium compounds are
the ammonium halides such as  ammonium chloride and ammonium bromide.
Exemplary quaternary amines are the 4 WO 01/19785 PCTIUS00/25379
trialkylamine hydrohalides such as trimethylamine hydrochloride. Cyanide
salts  include the halide salts such as sodium or potassium cyanide. Scheme
I illustrates the conversion of guaiacol to the acid of Formula (1).
Scheme I OH OCOCF3 OCOCF3 OH  OMe TFAA OMe NBS Nap H OMe  KOtBu CH3CN Br
6,.OMe 



Br .,&  Guaiacol CH3CN 5 1-1 1-2 1-3 0 )D OH O-Br OM e OMe  Br / KZC03 gr /
DMF  1-3 1200C 1-4  0  0 nBuLi OMe THF/ -78 C OR "& 310 --30- 0 1-4 OMe
1-5  10 0 KCN 0  NH4CI  DMF CN O H2O / 0 U  \ / \ OMe OMe  1-5 1-6  0 0 LDA
EtO2C CN CN  CICO2Et  O O` THE /  -780C OMe OMe  1-6 1-7  5 W091/19785
PCT/US00/25379  O H2 CN Pt02  



R02 glim COOH  CN AcOH 60 psi Me0  i O \ 1 O-0  OMe 1-7 1-8  This process
can be used to prepare the other compounds for formulas (1),  (11) (A),
(B), or (C) by substituting for the 3 or 4 position groups illustrated here
the 5 selected group, at the appropriate step in the reaction. In scheme I
compounds I -I and 1-2 are bracketed to indicate they are not  fully
isolated but rather processed to a concentrated form and used directly in
that  form in the next step. Guaiacol, available and obtained from
commercial sources, is  dissolved in an appropriate solvent at about
ambient temperature. Then the alcohol 10 is esterified to protect it in the
bromination step (bromine is used to illustrate the L  group in this
Scheme) which is followed by treating guaiacol with the likes of
trifluoroacetic anhydride (about I equivalent) to which is added an alkali
metal  alkoxide such as potassium t-butoxide (about I;. equivalent). It is
expected that the  sodium and lithium salts of t-butoxide and other
secondary and tertiary alcohols of 3 15 to 5 carbons could be used as well.
Thereafter ring bromination is effected using N- bromosuccinimide. Solvent
is removed from the flask in which the acylation  reaction was carried out.
The concentrated unisolated ester 1-1 is treated with N- bromosuccinimide
(about I equivalent) preferably using the same solvent as used in  the
esterification, after which the solution is stirred for 10 to 30 hours at
about 20 ambient temperature. After the bromination reaction has gone to
completion  (compound 1-2), the ester is saponified to give compound 1-3
using an appropriate  base. Herein sodium hydroxide, potassium hydroxide,
lithium hydroxide or the like  is preferred for carrying out the hydrolysis
of the ester. For the purposes of obtaining the preferred end product
herein, an ether (1-4)  25 is formed from the alcohol of the brominated
guaiacol by effecting a replacement  reaction using the likes of an alkyl
halide or cycloalkyl halide. Herein the  cyclopentyl ether is illustrated.
The phenol 1-3 is dissolved in a solvent such as  N,N-dimethylformamide to
which is added an aliphatic halide and an alkali metal  carbonate. The
halide is added in an amount of about I equivalent relative to the 30
phenol, as is the alkali metal carbonate. As regards the carbonate,
potassium  



carbonate is preferred but the corresponding sodium or lithium carbonates
could be  used as well. As practiced herein, the reaction was run at an
elevated temperature 6 WO 01/19785 PCT/US00/25379  (100-140 C) over night
at which time an additional charge of potassium carbonate and alphatic
halide was added and heating continued for several more hours.  Thereafter
the solution was cooled, a mineral base added, and the product (1-4)
extracted into an organic solvent. 5 The 2-cyclohexen- I -one, 1-5, is
prepared by first treating the bromo- substituted phenol of formula 1-4
with the likes of n-butyl lithium at a reduced  temperature and then adding
3-ethoxy-2-cyclohexen-l-one while maintaining the  temperature of the
reaction mixture at a reduced temperature. For example the  phenol is
dissolved in a dry solvent at a temperature of about -78 C and n-butyl 10
lithium is added. After a brief period of mixing, about I equivalent of the
ketone is  added, slowly. After a further brief mixing period, up to 20
minutes, aqueous  mineral acid is added and the product is extracted into
an appropriate organic  solvent. The cyano group is then introduced onto
the cyclohexane ring on the same  15 carbon on which the phenyl ring is
substituted. This is accomplished by treating the  2-cyclohexene-l-one with
a quaternary ammonium compound and an alkali metal  cyanide salt in a
compatible solvent and heating the reaction vessel for 24 to 72  hours at a
mildly elevated temperature, but one below the boiling point of the
solvent. By way of further illustration, the ketone is dissolved in an
amine or amide 20 solvent such as N,N-dimethylformamide at room
temperature. Then a quaternary  ammonium compound like ammonium chloride or
trimethylamine hydrochloride is  added along with potassium cyanide. This
solution is then heated to about 90 to 120  C (110 C for DMF) for about 48
hours. The product, 1-6, is isolated using standard procedures. 25 A
carboxyl group is then introduced onto the cyclohexane ring at the 6
position by treating the ketone with lithium N,N-diisopropylamide and then
a chloro  orthoformate such as chloroethylorthoformate. A slight excess of
the amide and the  orthoformate is added in sequence of a cooled solution
of the ketone. The reaction is  carried out at reduced temperature,
preferably at about -78 C. After a brief period 30 for the reaction to be
effected, about 10 to 60 minutes, the reaction is quenched with  water.
Product, illustrated by 1-7 in scheme 1, is recovered by conventional  



methods. Reduction of the beta-keto ester, 1-7, is effected by
hydrogenating the ketone  using a heavy metal catalyst. Herein the catalyst
is exemplified by platinum 35 dioxide. Other metal catalysts such as
palladium hydroxide can be used as well.  The ketone is taken up in a
solvent such as a volatile fatty acid, acetic acid for 7 WO 01/19785
PCT/US00/25379  example, the catalyst added and the suspension put under
several atmospheres of  hydrogen. The resulting product is the cis form of
[4-cyano-4-(3-cyclopentyloxy-4- methoxyphenyl)cyclohexane- I-carboxylic
acid]. The following examples are provided to illustrate the invention.
These examples 5 are not intended to limit the invention claimed herein,
only to illustrate what may be claimed  as the invention. What is reserved
to the inventors is defined in the claims appended hereto.  Specific
Examples Example I . Preparation of 5-bromo-2-methoxyphenol To a solution
of guaiacol (5.0 g, 0.04 mol) in acetonitrile (50 ml) at ambient 10
temperature, was added trifluoroacetic anhydride (6.2 ml. 1.1 eq.). The
solution was stirred  for 5 min., then 1 M potassium tert-butoxide (4.0 ml,
0.1 eq.) was added slowly. The  resultant mixture was stirred f o r 45 min.
A solution of N-bromosuccinimide (7.83 g, 1 . 1  eq.) in acetonitrile (50
ml) was added via addition funnel slowly. The orange solution was  stirred
for 24 hours then the solvent was removed in rotary evaporator to give a
residue 15 which was suspended in dichloromethane (50 ml). A 6 N aqueous
solution of sodium  hydroxide (20 ml) was added and the organic layer was
separated and discarded. The  aqueous basic layer was acidified with
concentrated hydrochloric acid until pH 2 was  reached. Dichloromethane (50
ml) was added to extract the acidic aqueous layer. After  being separated,
the organic layer was washed with brine and concentrated on rotary 20
evaporator to afford the desired product (8 g) as a redish oil in 90%
yield. Data: I HNMR (CDCI3) S ppm: 7.1 (s, I H. aromatic); 6.95 (d, I H,
aromatic); 6.7 (d, I H,  aromatic); 5.15 (s. I H. OH); 3.9 (s, 3H, OCH3).
25 Example 2. Preparation of O-c vclopentyl-(5-bromo-2-methoxy)phenol To a
solution of 5-bromo-2-methoxyphenol (8.0 g, 0.04 mol) in dry N,N-
dimethylformamide (50 ml) was added cyclopentyl bromide (4.75 ml, 1.1 eq.)
followed by potassium carbonate (6.1 g, L I eq.). The suspension was heated
at 120 30 oC overnight. After 16 hours an additional 2 g of potassium
carbonate and I ml of  



cyclopentyl bromide were added. The suspension was stirred at 120 OC for an
additional 3 hours. The reaction was allowed to cool at ambient temperature
and a 6  N aqueous solution of sodium hydroxide was added followed by ethyl
acetate and  water. The organic layer was separated and washed with water
and brine, dried over 35 magnesium sulfate and filtered under vacuum. The
filtrate was concentrated in  rotary evaporator to afford the title
compound (8 g, 75%). 8 WO 01/19785 PCTII.JS00/25379  Data: 1 HNMR (CDC13) 8
ppm: 7.0 (Is, Id, 2H. aromatics): 6.7 (d. I H, aromatic);  4.7 (m. I H,
CH-O-phenyl); 3.8 (s, 3H, OCH3); 2.0-1.5 (m, 8H, cyclopentyl). 5 Example 3.
Preparation of 3-(3'-cyclopentyloxy-4'-methoxy)phenyl-2- cyclohexene-l-one.
To a solution of O-cyclopentyl-(5-bromo-2-methoxy)-phenol (400 mg, 1.48
mmol) in dry tetrahydrofuran (2 ml) at -78 C was added a 2.5 M solution of
n- butyllithium (651.2 L, 1.1 eq.). The mixture was stirred at -78 C for 15
min., 10 then 3-ethoxy-2-cyclohexen-l-one (200 p.L; 1.0 eq.) was added
slowly via syringe.  The reaction mixture was stirred at -78 C for 10-15
min. and IN aqueous  hydrochloric acid was added followed by
tert-butylmethyl ether. The organic layer  was separated and concentrated
in rotary evaporator to afford an oil which was a  mixture of the desired
product (95% by GC-MS) and excess of 3-ethoxy-2 15 cyclohexen-l-one (5%).
Removal of the latter by distillation under high vacuum,  gave the title
product (367 mg; 87%) as a solid. Data: I HNMR (CDC13) S ppm: 7.12 (d, I H,
aromatic); 7.09 (s, I H, aromatic); 6.85  (d, I H, aromatic); 6.4 (s, 1 H,
vinylic); 4.75 (m, 1 H, CH-0-phenyl); 3.85 (s, 3H, 20 OCH3); 2.7 (m, 2H,
CH2-cyclohexanone) 2.45 (m, 2H, CH2-cyclohexanone); 2.1  (m, 2H,
CH2-cyclohexanone); 2.0-1.5 (m, 8H, cyclopentyl). Example 4. Preparation of
3-cvano-313'-cvclopentyloxy-4'-methoxy)phenyl- cyclohexan- l -one 25 To a
solution of 3-(3'-cyclopentyloxy-4'-methoxy)phenyl-2-cyclohexene-I- one
(367 mg, 1.28 mmol) in N,N-dimethylformamide at room temperature was  added
water (4 ml), ammonium chloride (trimethylamine hydrochloride can be used
instead) (103 mg, 1.5 eq.) and potassium cyanide (167 mg. 2 eq.). The
reaction  mixture was heated at 110 C for 48 hours. Water was then added
followed by tert 30 butylmethyl ether. The organic layer was separated,
washed with brine and dried  over magnesium sulfate. After filtration under
vacuum, the filtrate was concentrated  



in rotary evaporator to give a crude oil which was purified by flash
chromatography  (hexanes: ethyl acetate 5: 1) to afford the desired product
in 40% yield. 35 Data: I HNMR (CDC 13) 8 ppm: 6.95 (1 d, I s, 2H,
aromatics); 6.85 (d, I H,  aromatic); 4.75 (m, I H, CH-0-phenyl); 3.85 (s,
3H, OCH3); 2.82 (s, 2H, CH2- cyclohexanone); 2.6-1.5 (m, 14H, cyclopentyl
and cyclohexanone). 9 WO 01/19185 PCT/US00/25379  Example 5. Preparation of
5-cvano-513'-cvclopentvloxv-4'-methoxy)phenyl-2-
ethylcarboxvlate-cyclohexan- I -one To a solution of
3-cyano-3[3'-cyclopentyloxy-4'-methoxy)phenyl- cyclohexan-l-one (115 mg,
0.367 mmol) in tetrahydrofuran (2 ml) at-78 oC was  5 added lithium
N.N-diisopropylamide (250 L, 1.2 eq.) dropwise. The mixture was stirred at
that temperature for 30 min. Chloro-ethylorthoformate was added dropwise
via syringe and the reaction was stirred at -78 oC for 30 min. and then
quenched  with water. Tert-butylmethyl ether was added and the aqueous
layer was separated  via separatory funnel. The organic solution was washed
with water and brine and 10 concentrated in rotary evaporator to give an
oil which upon purification on flash  chromatography (hexanes: ethyl
acetate 4: 1) afforded the title compound (42 mg,  40%). Data: 1 HNMR
(CDC13) S ppm: 7.0 (m, 2H, aromatics); 6.85 (d, 1 H, aromatic); 4.8  15 (m,
IH, CH-0-phenyl); 4.25 (q, 2H, -C02-CH2-) 3.85 (s, 3H, OCH3); 2.4-1.5 (m,
14H, cyclopentyl and cyclohexanone); 1.33 (t, 3H, CH3-ester). Example 6.
Preparation of cis-[4-cvano-4-(3-cyclopentyloxy-4-
methoxyRhenyl)cyclohexane-l-carboxylic acidl 20 To a solution of
5-cyano-5-[3'-cyclopentyloxy-4'-methoxy)phenyl-2-
ethylcarboxylate-cyclohexan-l-one (20 mg, 0.05 mmol) in acetic acid was
added  platinum dioxide (3 mg). The suspension was set under hydrogen
pressure (60 psi)  in the PARR shacker overnight. The mixture was then
filtered and the filtrate was  concentrated in rotary evaporator to give a
residue which was purified on prep. TLC 25 plate to yield SB 207499 (6.2
mg, 30%). Data: 1 HNMR (CDC13) S ppm: 7.0 (s, I H, aromatis); 6.95 (d, I H,
aromatic); 6.82  (d, IH, aromatic); 4.8 (m, 1H, CH-0-phenyl); 3.85 (s, 3H.
OCH3); 2.5-1.5 (m, 16H,  cyclopentyl and cyclohexanone). 30 10 



WO 01/19785 PCTIUSOt?/25379  What is claimed is: 1. A process for preparing
substituted cyclohexanoic acids of formula (1)  R  R*  (Ra)j N (I) where Ra
is a carbon-containing group optionally linked by oxygen, sulfur or
nitrogen to the  phenyl ring and j is I-5; and one of R and R* is hydrogen
and the other is C(O)OH;  which process comprises: catalytically reducing a
ketone of formula 11  0  Alkyl02 CN (Ra)j (II)  where alkyl has 1-6 carbon
atoms and (Ra)j is the same as defined above, using a heavy  metal catalyst
and hydrogen gas. 2. The process of claim I wherein j is 2 and the Ra
groups are substituted at  the 3 and 4 positions on the phenyl ring. 3. The
process of claim I wherein the compound is a compound of formula  IA X R R*
R,X2 N (IA)  wherein: 11 C L II~M~ III~ II II~~ WO 01/19785 PCT/US00/25379
R1 is -(CR4R5)rR6 wherein the alkyl moieties are unsubstituted or
substituted with  one or more halogens; ris 0to 6; R4 and R5 are
independently selected hydrogen or C1-2 alkyl; 



R6 is hydrogen, methyl, hydroxyl. aryl, halo substituted aryl, aryloxyC 1-3
alkyl.  halo substituted aryloxyC1-3 alkyl, indanyl. indenyl, C7-11
polycycloalkyl,  tetrahydrofuranyl, furanyl, tetrahydropyranyl, pyranyl.
tetrahydrothienyl, thienyl,  tetrahydrothiopyranyl, thiopyranyl, C3-6
cycloalkyl, or a C4-6 cycloalkyl containing one or  two unsaturated bonds,
wherein the cycloalkyl or heterocyclic moiety is unsubstituted or
substituted by I to 3 methyl groups, one ethyl group, or an hydroxyl group;
provided that: b) when R6 is hydroxyl, then r is 2 to 6; or d) when R6 is
2-tetrahydropyranyl, 2-tetrahydrothiopyranyl. 2-tetrahydrofuranyl,or
2-tetrahydrothienyl, then r is I to 6; X is YR2;  YisO;  X2 is 0; R2 is
-CH3 or -CH2CH3, unsubstituted or substituted by I or more halogens;  one
of R and R* is hydrogen and the other is C(O)OH. 4. The process of any one
of claims 1 to 3 wherein the heavy metal catalyst is  platinum oxide. 5.
The process of any one of claim Ito 4 wherein in formula (1) RI is
-CH2-cyclopropyl, cyclopentyl, 3-hydroxycyclopentyl, methyl or CHF2 and R2
is CF2H or  CH3. 6. The process of any one of claim I to 5 wherein R l is
cyclopentyl and R2 is  methyl. 7. A compound of formua (A)  0  AlkylO2 CN
X2R1  X (A)  12 IIIIIIIIIIIIIIIIIII  K IIIIIS IIIIII WO 01/19785
PCT/US00/25379  wherein alkyl has 1-6 carbon atoms; R, is -(CR4R5)rR6
wherein the alkyl moieties are unsubstituted or substituted with  



one or more halogens; r is 0 to 6; R4 and R5 are independently selected
hydrogen or C1-2 alkyl; R6 is hydrogen, methyl, hydroxyl, aryl, halo
substituted aryl, aryloxyC1-3 alkyl.  halo substituted aryloxyC1_3 alkyl,
indanyl. indenyl, C7-11 polycycloalkyl,  tetrahydrofyranyl, furanyl,
tetrahydropyranyl, pyranyl. tetrahydrothienyl, thienyl,
tetrahydrothiopyranyl. thiopyranyl, C3-6 cycloalkyl, or a C4-6 cycloalkyl
containing one or  two unsaturated bonds, wherein the cycloalkyl or
heterocyclic moiety is unsubstituted or  substituted by I to 3 methyl
groups, one ethyl group, or an hydroxyl group; provided that: b) when R6 is
hydroxyl, then r is 2 to 6; or d) when R6 is 2-tetrahydropyranyl,
2-tetrahydrothiopyranyl, 2-tetrahydrofuranyl,or  2-tetrahydrothienyl, then
r is 1 to 6; Xis YR2;  YisO;  X2 is 0; and R2 is -CH3 or -CH2CH3,
unsubstituted or substituted by l or more halogens.  8. A compound
according to claim 7 wherein RI is -CH2-cyclopropyl,  cyclopentyl,
3-hydroxycyclopentyl, methyl or CHF2 and R2 is CF2H or CH3 and the alkyl
ester-forming group is ethyl. 9. A compound according to claim 8 wherein R1
is cyclopentyl and R2 is  methyl. 10. A process for preparing a compund of
formula (B)  0  6~CN X (B)  wherein R1 is -(CR4R5)rR6 wherein the alkyl
moieties are unsubstituted or substituted with  one or more halogens; 13 ~
M S WO 01119185 PCT/US00/25379  r is 0 to 6; R4 and R5 are independently
selected hydrogen or C 1 -2 alkyl; R6 is hydrogen, methyl, hydroxyl. aryl.
halo substituted aryl, aryloxyCl-3 alkyl,  



halo substituted aryloxyCl-3 alkyl. indanyl, indenyl, C7-11 polycycloalkyl,
tetrahydrofuranyl, furanyl. tetrahydropyranyl, pyranyl, tetrahydrothienyl,
thienyl,  tetrahydrothiopyranyl, thiopyranyl, C3-6 cycloalkyl, or a C4-6
cycloalkyl containing one or  two unsaturated bonds, wherein the cycloalkyl
or heterocyclic moiety is unsubstituted or  substituted by 1 to 3 methyl
groups, one ethyl group, or an hydroxyl group; provided that: b) when R6 is
hydroxyl, then r is 2 to 6; or d) when R6 is 2-tetrahydropyranyl,
2-tetrahydrothiopyranyl, 2-tetrahydrofuranyl,or  2-tetrahydrothienyl, then
r is 1 to 6; X is YR2;  YisO;  X2 is 0; and R2 is -CH3 or -CH2CH3,
unsubstituted or substituted by 1 or more halogens.  which process
comprises treating a compound of formula (D) with 0 X2R,  X (D) an ammonium
halide or an amine salt and a cyanide salt with heating. U. The process of
claim 10 wherein R1 is -CH2-cyclopropyl. cyclopentyl, 3-
hydroxycyclopentyl, methyl or CHF2 and R2 is CF2H or CH3. 12. The process
of claim 10 wherein R1 is cyclopentyl and R2 is methyl. 13. The process of
claim 10 - 12 wherein the ammonium halide is ammonium  chloride and the
cyanide salt is potassium cyanide. 14 1111111 111111 IIIII IIIII II IIII C
L M S 


