
WO 2004/005301 PCT/IB2003/002947  SUBSTITUTED ARYL BORONIC ACIDS, THEIR
PREPARATION AND THEIR PRECURSORS This invention relates to a new route for
the preparation of substituted-aryl boronic  acid derivatives which are
useful intermediates in the preparation of 2-amino-6-(2-substituted- 5
4-phenoxy)-substituted-pyridines that exhibit activity as nitric oxide
synthase (NOS) inhibitors. Examples of
2-amino-6-(2-substituted-4-phenoxy)-substituted-pyridines that are prepared
from substituted-aryl boronic acid derivatives are disclosed in PCT
international application  publication number WO 98/34919, published August
13, 1998, and incorporated herein by  reference in its entirety. 10 The
2-amino-6-(2-substituted-4-phenoxy)-substituted-pyridines disclosed in WO
98/34919 as nitric oxide synthase (NOS) inhibitors are useful in the
treatment of migraine  inflammatory diseases, stroke, acute and chronic
pain, hypovolemic shock, traumatic shock,  reperfusion injury, Crohn's
disease, ulcerative colitis, septic shock, multiple sclerosis, AIDS
associated dementia, neurodegenerative diseases, neuron toxicity,
Alzheimer's disease, 15 chemical dependencies and addictions, emesis,
epilepsy, anxiety, psychosis, head trauma,  adult respiratory distress
syndrome (ARDS), morphine induced tolerance and withdrawal  symptoms;
inflammatory bowel disease, osteoarthritis, rheumatoid arthritis,
ovulation, dilated  cardiomyopathy, acute spinal cord injury, Huntington's
disease, Parkinson's disease,  glaucoma, macular degeneration, diabetic
neuropathy, diabetic nephsopathy and cancer in a  20 mammal. Summary of the
Invention The present invention relates to a process of preparing a
compound of the formula V  R1 '~ B(OH)2  QI3L6 G 5  I R2 25 said compound
of formula V useful as a synthetic intermediate in the preparation of a 2-
amino-6-(substituted-4-phenoxy)-substituted-pyridine of the formula 



VI  R1 G 3 aNNH2  R2 WO 2004/005301 PCT/IB2003/002947  -2 wherein in said
compound of formula V R1 is attached at carbon 2 or carbon 3 and R2 is
attached at carbon 5 or carbon 6 of the aryl moiety; each R1 and R2 is
independently selected from the group consisting of H, (C1-C6)  alkyl,
(C2-C6) alkenyl, (C1-C6) alkoxy-(C1-C3) alkyl, halo, (Cl-C6) alkoxy,
(C1-C7) alkyl, (C2-C10)  5 alkoxyalkyl, and a -CH2(CH2)1-4CH2- group having
a first carbon and a terminal carbon with the proviso that said first
carbon is attached to carbon 2 of the aryl moiety and said terminal  carbon
is attached to carbon 3 of the aryl moiety so that a ring connects carbon 2
and carbon  3 of the aryl moiety or said first carbon is attached to carbon
5 of the aryl moiety and said  terminal carbon is attached to carbon 6 of
the aryl moiety so that a ring connects carbon 5  10 and carbon 6 of the
aryl moiety; G is hydrogen, aminocarbonyl-(C1-C3) alkyl-,
aminocarbonyl-(C1-C3) alkyl, di-[(C1-C3)  alkyl]-(C1-C3) alkyl-, and
N(R3)(R4)(C1-C4) alkyl, wherein R3 and R4 are selected,  independently,
from hydrogen, (C1-C7) alkyl, tetrahydronaphthalene and arylalkyl, wherein
the  aryl moiety of said arylalkyl is phenyl or naphthyl and the alkyl
moiety is straight or branched 15 and contains from 1 to 6 carbon atoms,
and wherein said (C1-C7) alkyl and said  tetrahydronaphthalene and the aryl
moiety of said arylalkyl may optionally be substituted with  from one to
three substituents, preferably from zero to two substituents, that are
selected,  independently, from fluoro, chloro, (C1-C4) alkoxy, and (C1-C4)
alkylamino; or R3 and R4 form, together with the nitrogen to which they are
attached, a piperazine,  20 piperidine, azetidine or pyrrolidine ring or a
saturated or unsaturated azabicyclic ring system  containing from 6 to 14
ring members, from 1 to 3 of which are nitrogen, from zero to two of  which
are oxygen, and the rest of which are carbon; and wherein said piperazine,
piperidine, azetidine and pyrrolidine rings and said  azabicyclic ring
systems may optionally be substituted with one or more substituents,  25
preferably with from zero to two substituents, that are selected,
independently, from (C1 



C6)alkyl, amino, (C1-C6) alkylamino, [di-(C1-C6) alkyl]amino, phenyl
substituted 5 to 6  membered heterocyclic rings containing from 1 to 4 ring
nitrogen atoms, and wherein the  phenyl moieties of any of the foregoing
substituents may optionally be substituted with one or  more substituents,
preferably with from zero to two substituents, that are selected,  30
independently, from fluoro, chloro, (Cl-C3) alkyl, (C1-C3) alkoxy, CF3 and
OCF3; and wherein said piperazine, piperidine, azetidine and pyrrolidine
rings and said  azabicyclic ring systems may be attached to -(Co-C4)
alkyl-O- (wherein the oxygen of said - (Co-C4) alkyl-O- is the oxygen atom
depicted in structural formula V) at a nitrogen atom of the  NR3R4 ring or
any other atom of the ring having an available bonding site; 35 or G is a
group of the formula A WO 2004/005301 PCT/IB2003/002947  -3 CH ( 2)q  (
H2)n (A)  wherein Z is nitrogen or CH, n is zero or one, q is zero, one,
two or three and p is zero, one or  two; 5 which comprises treating a
compound of the formula IV  R1  B(OR)2 G 3.2  5 6  0-1  wherein R is
(C1-C6) alkyl and R1, R2, G, R3 and R4 are as defined above with a base and
then acidifying to form said boronic acid of formula V. 10 In a further
embodiment of the process said G moiety of a compound of formula IV, V  or
VI is NR3R4(C1-C4)alkyl and NR3R4 is a piperidine, piperazine, azetidine or
pyrrolidine ring  or a group of the formula CH3  N 



15 0---Z CH3 N N I N WO 2004/005301 PCT/IB2003/002947  -4 N H3C N H3  (0)
N  5 0  N N  -Ivy  H3C CCH3 H3C N CH3 N  H H  I I  N N  H3C CH3 or. HC  3C
N CH3 IN  10 In a still further aspect of the process G is benzyl and the
group GO-is replaced with  fluoro. In yet another aspect of the process of
the present invention, compound IV, wherein  R, R1, R2, G, R3 and R4 are as
defined above is prepared by treating a compound of the  15 formula WO
2004/005301 PCT/IB2003/002947  -5 RI 



X  G I3 6  0 5 R2  wherein R1, R2, G, R3 and R4 are as defined above and X
is selected from bromo or iodo with  (1) Cl - C10 alkyl lithium and (2) a
C1-C6 trialkyl borate. 5 In said process of making the compound of formula
IV, in a preferred embodiment X  is bromo and said compound of formula III
is treated with (1) an organolithium agent selected  from butyl lithium,
t-butyl lithium, pentyl lithium or hexyl lithium, preferably hexyl lithium
and  (2) said trialkyl borate selected from trimethylborate, triethylborate
or triisopropylborate,  preferably trimethylborate. 10 In a further aspect
of the invention, the compound of formula III wherein R1, R2, G, R3  and R4
are as defined above is prepared by treating a compound of the formula II
R1 G 3 6  5 R2  wherein R1, R2, G, R3 and R4 are as defined above with a
brominating or iodinating agent,  15 selected from iodine,
N-iodosuccinimide, bromine and N-bromosuccinimide, preferably a brominating
agent selected from bromine and N-bromosuccinimide, most preferably N-
bromosuccinimide. In yet a further aspect of the invention the compound of
formula II, wherein R1, R2, G,  R3 and R4 are as defined above, is prepared
by treating a compound of the formula 20 I  R1 13 2 6  5 H11 6  



O R2  wherein R' and R2 are as defined above, with an alkylating agent GY
wherein G is as defined  above and Y is a moiety that is displaced by the
phenolic oxygen of compound I said moiety  selected from halo, C1-C4
perfluoroalkylsulfonate, tosylate, methanesulfonate, preferably WO
2004/005301 PCT/IB2003/002947  -6 chloro and bromo under basic conditions
using a base selected from sodium hydroxide,  potassium hydroxide, sodium
carbonate, sodium bicarbonate, potassium carbonate,  potassium bicarbonate
or cesium carbonate, preferably potassium carbonate and potassium
hydroxide. 5 The term "halo", as used herein, unless otherwise indicated,
means fluoro, chloro,  bromo or iodo. The term "alkyl", as used herein,
unless otherwise indicated, includes saturated  monovalent hydrocarbon
radicals having straight, branched or cyclic moieties or combinations
thereof. 10 The term "alkoxy", as used herein, includes O-alkyl groups
wherein "alkyl" is defined  above. The term "aryl", as used herein, unless
otherwise indicated, includes an organic  radical derived form an aromatic
hydrocarbon by removal of one hydrogen or an aromatic  carbocyclic ring to
which substituents are attached. 15 Detailed Description of the Invention
The process of the present invention and the preparation of the compounds
of the  present invention are illustrated in the following Scheme. The
preparation of the compounds  of formulas Il-V are described in the Scheme
and discussion that follow, wherein, unless  otherwise indicated, R, R',
R2, R3, R4, G, X, Y and Z are as defined above. WO 2004/005301
PCT/IB2003/002947  -7 SCHEME  R1 Ri  32 G-Y G 32 



H,O 5 5 I R2 II R2  2  R1 R1 X 3 B(OR)2  I35 6 I35 6 O O R2  III IV 4  Ri
B(OH)2  G I3 2 6  5 O V R2 Overall the synthetic sequence of the scheme
involves alkylation of the phenolic  5 oxygen of compound I (step 1) to
form alkylated phenol having structure II, bromination or  iodination,
preferably bromination, of alkylated phenol II (step 2) to form halogenated
aryl III,  treating compound III with an organolithium reagent to replace
halogen X, wherein X is bromo  or iodo, with lithium and reaction of the
intermediate aryllithium with an alkyl borate (step 3) to  form compound IV
wherein R is Cl-C6 alkyl and hydrolysis with base to form a boronic acid
10 salt from which the boronic acid V is obtained by acidification (step
4). In step 1 of the scheme alkylation of phenol I is carried out in
solution in a solvent  such as diethylether, tetrahydrofuran, glyme or
diglyme, preferably tetrahydrofuran. A  solution of phenol I is added to a
mixture of an alkylating agent GY, wherein G is as defined  above and Y is
a moiety or functional group that is displaced by the phenolic oxygen of 15
compound I as defined above, preferably chloro, bromo and iodo and a base
such as sodium  hydroxide, potassium hydroxide, sodium carbonate, sodium
bicarbonate, potassium WO 2004/005301 PCT/IB2003/002947  



-8 carbonate, potassium bicarbonate or cesium carbonate, preferably
potassium carbonate and  potassium hydroxide followed by addition of a
second solvent such as heptane, hexane or  toluene, preferably toluene. The
reaction mixture is stirred at a temperature between about  25 C and about
100 C, preferably about 75 C for a period of about 3 to about 48 hours,  5
preferably about 28 hours to afford a compound of formula H. Step 2 of the
scheme is halogenation of aryl II. A solution of compound of formula II  in
a solvent such as methanol, ethanol, propanol, isopropanol, preferably
methanol is  protected from light and cooled to a temperature between about
-10 C to about 10 C,  preferably about 0 C followed by addition of either
sodium or potassium bromide for 10 bromination or sodium or potassium
iodide for iodination, preferably sodium bromide for  bromination. A
brominating agent such as bromine or N-bromosuccinamide, or an iodinating
agent, such as iodine or N-iodosuccinimide, preferably N bromosuccinamide
is added and the  resultant mixture is stirred at about 0 C to about 30 C,
preferably at about 25 C for a period  of about 30 minutes to about 5
hours, preferably about one hour to afford a compound of  15 formula III.
Step 3 of the scheme is formation of boronic acid ester IV. Aryl bromide
III is  dissolved in an aprotic solvent preferably an ethereal solvent such
as diethylether,  tetrahydrofuran, glyme or diglyme, most preferably
tetrahydrofuran and cooled to a  temperature between about -30 C to about
-100 C, preferably to about -78 C and is treated 20 with an organolithium
reagent such as butyllithium, t-butyllithium, pentyllithium or  hexyl
lithium, preferably hexyl lithium for a period between about 15 to about
120 minutes,  preferably about 30 minutes to form an organolithium compound
wherein lithium is exchanged  for the bromine substituent introduced in
step 2 of the scheme. The lithium compound thus  formed is then reacted
with a CI-C6 trialkylborate preferably trimethylborate, triethylborate or
25 triisopropylborate, most preferably trimethylborate with said
trialkylborate added over a period  of about 0.5 to about 6 hours,
preferably about 3 hours while maintaining the temperature  between about
-30 C to about -80 C, preferably at about -78 C to afford arylboronic ester
IV wherein R is C1-C6 alkyl. In step 4 of the scheme arylboronic acid V is
obtained by hydrolyzing arylboronic  30 ester IV with cooled excess base,
said base selected from sodium hydroxide, potassium  



hydroxide or cesium hydroxide, preferably sodium or potassium hydroxide, to
form a salt of  said arylboronic acid V and then adjusting the pH to about
10.5 to about 11.5, preferably  about 11. The present invention is
illustrated by the following examples, but it is not limited to  35 the
details thereof. WO 2004/005301 PCT/IB2003/002947  -9 EXAMPLE 1
[2-(2-ethyl-5-methoxy-phenoxy)-ethyl -dimethyl-amine To a solution of
3-ethyl-5-methoxy-phenol (103.8 g, 682 mmol) in tetrahydrofuran  (490 mL)
was added a mixture of potassium hydroxide (75.8 g, 887 mmol), potassium  5
carbonate (235.7 g, 1.71 mol, powder form), and
I-chloro-2-dimethylamino-ethane hydrochloride (98.2 g, 682 mmol) followed
by addition of toluene (1.10 L). The mixture was  stirred at 750 C for 28
hours. The reaction mixture was poured into ice-cold water (1.0 Q. The
organic layer was washed with water (1.0 L) and then twice with 1 L of 1 M
HCI. Saturated  aqueous solution of sodium bicarbonate (1.2 L) was added to
the combined aqueous extracts, 10 the pH was adjusted to 11 with 30% sodium
hydroxide solution (220 mL). The product was  extracted from the aqueous
phase with two 0.8 L portions of tert-butylmethylether. The  combined
organic extracts were concentrated to give 144.2 g (91% yield) of
[2-(2-ethyl-5- methoxy-phenoxy)-ethyl]-dimethyl-amine as a yellow oil. IH
NMR (CDCl3a 400 MHz): 6 = 1.16 (t, J=7.5 Hz, 3H), 2.36 (s, 6H), 2.57 (q,
J=7.5 Hz,  15 2H), 2.77 (t, J=6.0 Hz, 2H), 3.78 (s, 3H), 4.06 (t, J=6.0 Hz,
2H), 6.41-6.44 (m, 2H), 7.04 (m,  1 H). EXAMPLE 2
[2-(4-bromo-2-ethyl-5-methoxy-phenoxy)-ethyl -dimethyl-amine 20 A solution
of [2-(2-ethyl-5-methoxy-phenoxy)-ethyl]-dimethyl-amine (143.6 g, 0.64
mol) in methanol (1.3 L) was protected from light. To the solution cooled
in an ice-bath was  added sodium bromide (66.2 g, 0.64 mol) followed by
portionwise addition of N- bromosuccinamide (114.5 g, 0.64 mol) to maintain
the temperature at 20 C. The clear yellow  solution was stirred at room
temperature for 1 hour and then poured into a 10% sodium 25 thiosulfate
solution (1.5 L) and finally extracted with one 1L portion and two 0.5L
portions of  



tert-butylmethylether. The combined organic extracts were washed twice with
0.5L of water,  and then concentrated to afford 184.0 g (94% yield) of
[2-(4-bromo-2-ethyl-5-methoxy- phenoxy)-ethyl]-dimethyl-amine as an orange
oil. 1H NMR (CDCI3, 400 MHz): 5= 1.15 (t, J= 7.5 Hz, 3H) 2.36 (s, 6H), 2.55
(dq, J=7.5  30 Hz, J=0.5 Hz, 2H), 2.76 (t, J=6.0 Hz, 2H), 3.87 (s, 3H),
4.07 (t, J=6.0 Hz, 2H), 6.47 (s, 1 H),  7.26 (t, J=0.5 Hz, I H). EXAMPLE 3
[4-(2-Dimethylamino-ethoxy)-5-ethyl-2-methoxy]-phenyl-boronic acid Under an
inert atmosphere, [2-( 4-bromo-2-ethyl-5-methoxy-phenoxy)-ethyl]-dimethyl-
35 amine (179.8 g, 595 mmol) was dissolved in tetrahydrofuran (0.86 L). The
reaction mixture  was cooled to -78 C and then a 2.5 M solution of
hexyllithium in hexane (250 mL, 625 mmol)  was added over a 3 hour period
while maintaining the temperature at or below -75 C. The WO 2004/005301
PCT/IB2003/002947  -10 mixture was stirred for 30 minutes. Trimethylborate
(99.5 mL, 892 mmol) was added over a 3  hour period keeping the temperature
between -75 C and -78 C. After 5 minutes the cooling  bath was removed and
the mixture was allowed to warm to -50 C (30 minutes) and then  poured on
cooled 1M sodium hydroxide solution (2.0 L). The resultant mixture was
extracted 5 with two 0.5 L portions of tert-butylmethylether. A saturated
sodium bicarbonate solution (0.5  L) was added to the aqueous layer and the
pH was adjusted to 11 with 32% hydrochloric acid  (165 mL). The
precipitated product was extracted with two 2.0 L portions and one 0.2 L
portion of tert-butylmethylether. The organic extracts were combined and
concentrated to give  127.3 g (81 % yield) of
[4-(2-dimethylamino-ethoxy)-5-ethyl-2methoxy]-phenyl-boronic acid as  10 a
yellow solid, m.p. 99 C (decomposition at 102 C). 1H NMR (CDCI3, 400 MHz):
8 = 1.16 (t, J=7.5 Hz, 3H), 2.39 (s, 6H), 2.58 (q, J=7.5 Hz,  2H), 2.82 (t,
J=5.9 Hz, 2H), 3.89 (s, 3H), 4:15 (t, J=5.9, 2H), 6.27 (bs, 2H), 6.43 (s, 1
H), 7.57  (s, 1 H). WO 2004/005301 PCT/IB2003/002947  -11- What is claimed
is: 1. A process of preparing a compound of the formula  



R1  B(OH)2 G 3 5 6 G R  R2 5 wherein in said compound of formula V the R1
substituent is attached at carbon 2 or 3 and the  R2 substituent is
attached at carbon 5 or 6 of the aryl moiety; each R' and R2 is
independently selected from the group consisting of H, (C1-C6)  alkyl,
(C2-C6) alkenyl, (C1-C6) alkoxy-(C1-C3) alkyl, fluoro, chloro, (C1-C6)
alkoxy, (C1-C7) alkyl,  and (C2-C10) alkoxyalkyl, and a -CH2(CH2)1_4CH2-
group having a first carbon and a terminal 10 carbon with the proviso that
said first carbon is attached to carbon 2 of the aryl moiety and  said
terminal carbon is attached to carbon 3 of the aryl moiety so that a ring
connects carbon  2 and carbon 3 of the aryl moiety or said first carbon is
attached to carbon 5 of the aryl moiety  and said terminal carbon is
attached to carbon 6 of the aryl moiety so that a ring connects  carbon 5
and carbon 6 of the aryl moiety; 15 G is hydrogen, aminocarbonyl-(C1-C3)
alkyl-, aminocarbonyl-(C1-C3) alkyl, di-[(C1-C3)  alkyl]-(C1-C3 ) alkyl-,
and N(R3)(R4)(C1-C4) alkyl, wherein R3 and R4 are selected,  independently,
from hydrogen, (C1-C7) alkyl, tetrahydronaphthalene and arylalkyl, wherein
the  aryl moiety of said arylalkyl is phenyl or naphthyl and the alkyl
moiety is straight or branched  and contains from I to 6 carbon atoms, and
wherein said (C1-C7) alkyl and said 20 tetrahydronaphthalene and the aryl
moiety of said arylalkyl may optionally be substituted with  from one to
three substituents, preferably from zero to two substituents, that are
selected,  independently, from fluoro, chloro, amino, (C1-C4) alkoxy, and
(C1-C4) alkylamino; or R3 and R4 form, together with the nitrogen to which
they are attached, a piperazine,  piperidine, azetidine or pyrrolidine ring
or a saturated or unsaturated azabicyclic ring system  25 containing from 6
to 14 ring members, from I to 3 of which are nitrogen, from zero to two of
which are oxygen, and the rest of which are carbon; and wherein said
piperazine, piperidine, azetidine and pyrrolidine rings and said
azabicyclic ring systems may optionally be substituted with one or more
substituents,  preferably with from zero to two substituents, that are
selected, independently, from (C1 30 C6)alkyl, amino, (C1-C6) alkylamino,
[di-(C1-C6) alkyl]amino, phenyl substituted 5 to 6  



membered heterocyclic rings containing from 1 to 4 ring nitrogen atoms and
wherein the  phenyl moieties of any of the foregoing substituents may
optionally be substituted with one or WO 2004/005301 PCT/IB2003/002947  -12
more substituents, preferably with from zero to two substituents, that are
selected,  independently, from fluoro, chloro, (C1-C3) alkyl, (C1-C3)
alkoxy, CF3 and OCF3; and wherein said piperazine, piperidine, azetidine
and pyrrolidine rings and said  azabicyclic ring systems may be attached to
-(Co-C4) alkyl-O- (wherein the oxygen of said - 5 (Co-C4) alkyl-O- is the
oxygen atom depicted in structural formula V) at a nitrogen atom of the
NR3R4 ring or any other atom of the ring having an available bonding site;
or G is a group of the formula A (CH2)q  HA (A)  10 wherein Z is nitrogen
or CH, n is zero or one, q is zero, one, two or three and p is zero, one or
two; which comprises treating a compound of the formula IV  R1 B(OR)2  G I3
z 6  5 O R 15 wherein R is (C1-C6) alkyl and R1, R2, G, R3 and R4 are as
defined above (1) with a base and  (2) acidifying to form said boronic acid
of formula V. 2. The process of claim 1 wherein the compound of formula IV,
wherein R, R1, R2, G,  R3 and R4 are as defined in claim 1, is prepared by
treating a compound of the formula WO 2004/005301 PCT/IB2003/002947  -13 RI



z\  G I3 6  O 5 R2  wherein R', R2, G, R3 and R4 are as defined in claim 1
and X is selected from bromo or iodo  with (1) C, - C10 alkyl lithium and
(2) a CI-C6 trialkyl borate. 5 3. The process of claim 2 wherein the
compound of formula III, wherein R1, R2, G,  R3, R4 and X are as defined in
claim 2, is prepared by treating a compound of the formula I I  R1 G 3 6  5
R2  wherein R', R2, G, R3 and R4 are as defined in claim 2, with a
brominating or iodinating agent.  10 4. The process of claim 3 wherein the
compound of formula II, wherein R1, R2, G, R3 and R4 are as defined in
claim 3, is prepared by treating a compound of the formula  R1 I3 2 H\ O 5
6 R2  wherein Rand R2 are as defined in claim 3, with an alkylating agent
GY wherein G is as  15 defined in claim 3 and Y is a moiety selected from
halo, C1-C4 perfluoroalkylsulfonate, tosylate  and methanesulfonate under
basic conditions. 5. The process of claim 1 wherein R, R1 and R2 of the
compound of formula IV, and  R1 and R2 of the compound of formula V, are as
defined in claim I and wherein the compound  of formula IV and the compound
of formula V, G is NR3R4(C1-C4)alkyl and NR3R4 is a  20 piperidine,
piperazine, azetidine or pyrrolidine. 6. The process of claim 2 wherein the
compound of formula III, wherein G is  NR3R4(C1-C4)alkyl and NR3R4 is a
piperidine, piperazine, azetidine or pyrrolidine. 



WO 2004/005301 PCT/IB2003/002947  -14 7. The process of claim 3 wherein the
compound of formula II, wherein R' and R2 are  as defined in claim 3 and G
is NR3R4(C1-C4)alkyl and NR3R4 is a piperidine, piperazine,  azetidine or
pyrrolidine. 8. The process of claim 4 wherein the compound of formula II
is prepared by treating  5 the compound of formula I with an alkylating
agent GY, wherein G is NR3R4(C1-C4)alkyl and  NR3R4 is a piperidine,
piperazine, azetidine or pyrrolidine. and Y is a moiety selected from
halo, C1-C4 perfluoroalkylsulfonate, tosylate and methanesulfonate, under
basic conditions. 9. The process of claim 3 wherein the compound of formula
II, wherein G and NR3R4  are as defined in claim 9, is prepared by treating
the compound of formula I, with an alkylating  10 agent GY wherein G and
NR3R4 are as defined in claim 9 and Y is a moiety selected from halo, C1-C4
perfluoroalkylsulfonate, tosylate and methanesulfonate, under basic
conditions.  10. The process of claim 2 wherein the compound of formula IV
is prepared by  treating the compound of formula III wherein X is bromo,
with an alkyl lithium selected from  the group consisting of butyl lithium,
t-butyl lithium, pentyl lithium or hexyl lithium, and said 15 borating
agent is selected from the group consisting of trimethylborate,
triethylborate or  triisopropylborate. 11. The process of claim 3 wherein
the compound of formula III is prepared by  treating the compound of
formula II with a halogenating agent selected from bromine and N-
bromosuccinimide. 20 . 12. The process of claim 4 wherein the compound of
formula II is prepared by  treating the compound of formula I with an
alkylating agent GY in the presence of a base  selected from the group
consisting of sodium hydroxide, potassium hydroxide, sodium  carbonate,
sodium bicarbonate, potassium carbonate, potassium bicarbonate, cesium
carbonate and mixtures thereof. 25 13. A compound of the formula V  R1
B(OH)2  G 35 6 



O R2 or a salt thereof, wherein R1, R2, G, R3 and R4 are as defined in
claim 1.  14. A compound of the formula WO 2004/005301 PCT/IB2003/002947
-15 IV  B(OR)2 Rt(- R2  G O wherein R, R1, R2, G, R3 and R4 are as defined
in claim 1; with the proviso that R1 and R2 are not both H. 5 15. A
compound of the formula III  R1 X  z\ G I3 6  O 5 R2  wherein R', R2, G,
R3, R4 and X are as defined in claim 2. 


