
WO 2006/076564 PCT/US2006/001208 SYNTHESIS OF
HIMBACINE ANALOGS  Field of the Invention 5 This
application discloses a novel process for the
preparation of  himbacine analogs useful as thrombin
receptor antagonists. The  invention disclosed herein
is related to those disclosed in the co-pending
patent applications corresponding to U.S. provisional
application serial  nos. 60/643,927; 60/644,464; and,
60/644,428, all four applications 10 having been filed
on the same date. Background of the Invention Thrombin
is known to have a variety of activities in different
cell  15 types and thrombin receptors are known to be
present in such cell types  as human platelets,
vascular smooth muscle cells, endothelial cells, and
fibroblasts. Thrombin receptor antagonists may be
useful in the treatment of thrombotic, inflammatory,
atherosclerotic and  fibroproliferative disorders, as
well as other disorders in which thrombin  20 and its
receptor play a pathological role. See, for example,
U.S. 6,063,847, the disclosure of which is
incorporated by reference. WO 2006/076564
PCT/US2006/001208  -2 One thrombin receptor antagonist
is compound A, and salts  thereof: 0 H H \NHCOOEt  Me
H = H N F  



A This compound is an orally bioavailable thrombin
receptor 5 antagonist derived from himbacine. Compound
A may be synthesized  from Compound 2A: O H Rq  O RS
Rp H H O OR3  2A  wherein R2 is selected from the
group consisting of alkyl, cycloalkyl, aryl, 10 and
heteroaryl and Rs, R4 and R5 are each independently
selected from  the group consisting of H, alkyl,
cycloalkyl, aryl, arylalkyl, and  heteroaryl; or, R4
and Rs, together with the carbon atom to which they
are attached, form a 5- to 7-membered ring having from
0-3 heteroatoms  as ring members. WO 2006/076564
PCT/US2006/001208  -3 Processes for the synthesis of
similar himbacine analog thrombin  receptor
antagonists are disclosed in U.S. pat. no. 6,063,847,
and U.S.  application no. 10/412,982, and the
synthesis of the bisulfate salt of a  particular
himbacine analog is disclosed in U.S. application no.
5 10/755,066, the disclosures of which are
incorporated by reference  herein. Summary of the
Invention 10 The present application provides an
improved process for preparing  himbacine analogs from
compound 2A. The improved process may allow  for at
least one of easier purification by crystallization,
easier scalability,  



and improved process yield on the desired enantiomer.
15 One aspect of the invention is a process for
preparing Compound  1: 0 H NHCO2RI  RZ H H 0 N Fla
wherein R1 and R2 are each independently selected from
the group  consisting of alkyl, cycloalkyl, aryl, and
heteroaryl; and Rs is selected 20 from the group
consisting of halogen, -CF3, C1-C6 alkyl, C1-C6
alkoxy, and WO 2006/076564 PCT/US2006/001208  -4
-COORS, wherein R9 is selected from the group
consisting of H, Ci-C6  alkyl, phenyl, and benzyl,
comprising: (a) reducing a Compound 2A: 0 H R4  O R5
Rp H H 0 OR3  5 2A  wherein R2 is as defined above,
and R3 is H, alkyl, cycloalkyl, aryl,  arylalkyl or
heteroaryl; R4 and Rs are each independently selected
from  the group consisting of H, alkyl, cycloalkyl,
aryl, arylalkyl, and  heteroaryl; or, R4 and R5,
together with the carbon atom to which they 



10 are attached, form a 5- to 7-membered ring having
from 0-3 heteroatoms  as ring members, to form 2B: 0 H
~-0  0 0 O  Rp H H 0 OR3 2B  followed by hydrolysis of
2B to yield a compound of formula 3:  0 H W. 0  O Rp H
H  0 OH  15 3 wherein R2 is as defined above; (b)
aminating Compound 3 to yield Compound 4: WO
2006/076564 PCT/U52006/001208  -5 O H H NR6R7  O R2 H
O OH  4  wherein R2 is as defined above, and R6 and R7
are each independently selected from the group
consisting of H, alkyl, cycloalkyl, aryl, and  5
heteroaryl; 



(c) converting Compound 4 to Compound 5: 0 H H H N`
'ORj  TII( O  R2 H H O OH 5  wherein R1 and R2 are as
defined above; 10 (d) converting Compound 5 to
Compound 6:  0 H H H  NTORi O O  R2 PH 6  wherein R1
and R2 are as defined above; and  (e) reacting
Compound 6 with compound 7: 0 II  ' (OR1)2  N 15 R6
to prepare Compound 1. In some embodiments, Compound 7
is treated  with a base, and the carbanion product is
then reacted with Compound  6. Preferably, the base is
an organometallic compound. More preferably, WO
2006/076564 PCTIUS2006/001208  -6 the base is an
organolithium compound. Still more preferably, the
base  



is LDA. In some embodiments, Rl is alkyl. In some
embodiments, Rl is 5 ethyl. In some embodiments, R8 is
3-fluoro. In some embodiments, R2 is  alkyl. In some
embodiments, Compound 7 has the structure 7A: 0 11
P~(OEQ2  N F  7A wherein said compound 7A is prepared
by esterifying Compound 8:  CH3  N F  10 8 with a
phosphate ester to yield Compound 7A. In some
embodiments,  said phosphate ester is a dialkyl
halophosphate. In some embodiments,  the dialkyl
halophosphate is diethyl chlorophosphate. In some
embodiments, Compound 8 is prepared by reacting
3-bromo-5-methyl  15 pyridine with
3-fluorophenylboronic acid. WO 2006/076564
PCT/US2006/001208  -7 In some embodiments, R2 is
methyl. In some embodiments, R3 is  selected from the
group consisting of hydrogen, alkyl, and arylalkyl. In
some embodiments, R3 is arylalkyl. In some
embodiments, R3 is benzyl.  In some embodiments, R4
and R5, taken together with the carbon to 5 which they
are attached, form a five-membered heterocyclic ring.
In  



some embodiments, the five-membered heterocyclic ring
contains three  carbon atoms and two oxygen atoms. In
some embodiments, R6 and R7  are each H. In some
embodiments, Compound 2A is reduced with hydrogen in
10 the presence of a noble metal catalyst. In some
embodiments, Compound 3 is aminated with an  ammonium
salt in the presence of a noble metal catalyst. In
some  embodiments, the ammonium salt is ammonium
formate. In some 15 embodiments, the noble metal
catalyst is palladium on carbon. In some embodiments,
Compound 4 is converted to Compound 5  by reacting
Compound 4 with an alkyl haloformate. In some
embodiments, the alkyl haloformate is an alkyl
chloroformate. In some 20 embodiments, the alkyl
chloroformate is ethyl chloroformate. In some
embodiments, Compound 5 is converted to Compound 6  by
reacting Compound 5 with oxalyl chloride in the
presence of DMF,  followed by reduction. 25 WO
2006/076564 PCT/US2006/001208  -8 In some embodiments,
Compound 2A is prepared by cyclizing  Compound 9: 0 Ra
R5  R 2 0 OR3 9 



wherein R2, R3, R4 and Rs are as defined above. In
some embodiments,  5 Ra and Rs, taken together with
the hydrogen to which they are attached,  form a
five-membered heterocyclic ring. Rs is arylalkyl. In
some  embodiments, Rs is benzyl. In some embodiments,
the invention encompasses a process for  preparing
Compound A: 0 H H NHCO,Et  0 H = H N  10 F A  said
process comprising: (a) hydrolyzing Compound 2B: 0 H H
0-)  O 0  H = H O OH 15 2B  to yield Compound 3: WO
2006/076564 PCT/US2006/001205  -9 0 H H O  0 H _ H  O/
OH 



3 ;  5 (b) aminating Compound 3 to yield Compound 4:
0 H H NH2  O H  O OH  4 ; 10 (c) converting Compound 4
to Compound 5: 0 H H H  0 ~I If  O  H = H O OH 5 ;  15
(d) converting Compound 5 to Compound 6: bEt  :.w 1 0
H = H CHO 6 ; and,  20 (e) converting Compound 6 to
Compound A: WO 2006/076564 PCT/US2006/001208  -10 O H
H H  



iNuOEt  O II O  H H `N F A.  5 In some embodiments,
Compound 6 is reacted with Compound 7A:  0  It
P,(OE02  N F  7A to yield Compound A. In some
embodiments, Compound 7A is treated  with a base, and
the carbanion product is then reacted with Compound
10 6. In some embodiments, the base is an
organometallic compound. In some embodiments, the
organometallic compound is an organolithium  compound.
In some embodiments, the organolithium compound is
LDA.  In some embodiments, Compound 7A is prepared by
esterifying  Compound 8: WO 2006/076564
PCT/US2006/001208  -11- CH3 N F  8 



with a phosphate ester to yield Compound 7A. In some
embodiments, the phosphate ester is a dialkyl
halophosphate. In some  5 embodiments, the dialkyl
halophosphate is diethyl chlorophosphate. In some
embodiments, the esterification is conducted in the
presence of a  base. In some embodiments, the base is
a dialkyl lithium amide. In  some embodiments, the
dialkyl lithium amide is diisopropyl lithium  amide.
In some embodiments, Compound 8 is prepared by
reacting 3 10 bromo-5-methyl pyridine with
3-fluorophenylboronic acid. In some  embodiments, Ri
is alkyl. In some embodiments, R1 is ethyl. In some
embodiments, Compound 2B is hydrolyzed with a mineral
acid. In some  embodiments, Compound 3 is aminated
with an ammonium salt in the  presence of a noble
metal catalyst. In some embodiments, the 15 ammonium
salt is ammonium formate. In some embodiments, the
noble  metal catalyst is palladium on carbon. In some
embodiments,  Compound 4 is converted to Compound 5 by
reacting Compound 4 with  an alkyl haloformate. In
some embodiments, the alkyl haloformate is an  alkyl
chloroformate. In some embodiments, the alkyl
chloroformate is 20 ethyl chloroformate. In some
embodiments, Compound 5 is converted to  Compound 6 by
reacting Compound 5 with oxalyl chloride in the WO
2006/076564 PCT/US2006/001208  -12 presence of DMF,
followed by hydrogenation in the presence of tert-
amine. In some embodiments, Compound 2B is prepared by
cyclizing  Compound 9: O I   0 OR3 



5 9,  wherein R3 is as defined above. In some
embodiments, R3 is arylalkyl. In  some embodiments, Rs
is benzyl. In some embodiments, Compound 1 is further
reacted with an 10 organic or inorganic acid to form a
pharmaceutically acceptable salt. In  some
embodiments, the acid is selected from the group
consisting of  hydrochloric, sulfuric, phosphoric,
acetic, citric, oxalic, malonic, salicylic,  malic,
fumaric, succinic, ascorbic, maleic, and
methanesulfonic acids. In  some embodiments, the
pharmaceutically acceptable salt is the bisulfate  15
salt. Another aspect of the invention is a novel
compound 3:  O H H O  O RZ H H  O OH 3,  20 wherein R2
is selected from the group consisting of alkyl,
cycloalkyl, aryl,  and heteroaryl. WO 2006/076564
PCT/US2006/001208  -13 Another aspect of the invention
is a novel compound 4:  O H H NR,R7  O R2 H  O OH  



4,  wherein R2 is selected from the group consisting
of alkyl, cycloalkyl, 5 aryl, and heteroaryl, and R6
and R7 are each independently selected from the group
consisting of H, alkyl, cycloalkyl, aryl, and
heteroaryl. Still another aspect of the present
invention is a novel compound of the  following
formula: O H H H N` /OR,  11If  O R2 H H  10 O OH  5
wherein Ri and R2 are each independently selected from
the group consisting of alkyl, cycloalkyl, aryl, and
heteroaryl, and Ri is selected from the group
consisting of alkyl, cycloalkyl, aryl,  15 and
heteroaryl. In some embodiments, the invention
encompasses any of the  following compounds: WO
2006/076564 PCT/US2006/001208  -14- 0 H H p 0 H H
NR6R7  O 0 Rz H PH RZ H 



O OH 0 OH  O H H O H H N OR NOR,  OR, O Ill  O O  O R2
H H R2 H PCH0 and 0 OH A further understanding of the
invention will be had from the  5 following detailed
description of the invention. Detailed Description of
the Invention The following definitions and terms are
used herein or are 10 otherwise known to a skilled
artisan. Except where stated otherwise, the
definitions apply throughout the specification and
claims. Chemical  names, common names and chemical
structures may be used  interchangeably to describe
the same structure. These definitions apply
regardless of whether a term is used by itself or in
combination with 15 other terms, unless otherwise
indicated. Hence, the definition of "alkyl"  applies
to "alkyl" as well as the "alkyl" portions of
"hydroxyallcyl,"  "haloalkyl," "alkoxy," etc. WO
2006/076564 PCT/US2006/001208  -15 Unless otherwise
known, stated or shown to be to the contrary, the
point of attachment for a multiple term substituent
(two or more terms  that are combined to identify a
single moiety) to a subject structure is  through the
last named term of the multiple term substituent. For
5 example, a cycloalkylalkyl substituent attaches to a
targeted structure  through the latter "alkyl" portion
of the substituent (e.g., structure-alkyl- 



cycloalkyl). The identity of each variable appearing
more than once in a  10 formula may be independently
selected from the definition for that  variable,
unless otherwise indicated. Unless stated, shown or
otherwise known to be the contrary, all  atoms
illustrated in chemical formulas for covalent
compounds possess  15 normal valencies. Thus, hydrogen
atoms, double bonds, triple bonds and ring structures
need not be expressly depicted in a general chemical
formula. Double bonds, where appropriate, may be
represented by the  20 presence of parentheses around
an atom in a chemical formula. For  example, a
carbonyl functionality, -CO-, may also be represented
in a  chemical formula by -C(O)-, or -C(=0)-. One
skilled in the art will be able  to determine the
presence or absence of double (and triple bonds) in a
covalently-bonded molecule. For instance, it is
readily recognized that a WO 2006/076564
PCT/1J52006/001208  -16 carboxyl functionality may be
represented by -COOH, -C(O)OH, -C(=O)OH  or -CO2H. The
term "heteroatom," as used herein, means a nitrogen,
sulfur or  5 oxygen atom. Multiple heteroatoms in the
same group may be the same  or different. As used
herein, the term "alkyl" means an aliphatic
hydrocarbon  group that can be straight or branched
and comprises 1 to about 24 10 carbon atoms in the
chain. Preferred alkyl groups comprise 1 to about  15
carbon atoms in the chain. More preferred alkyl groups
comprise 1 to  about 6 carbon atoms in the chain.
"Branched" means that one or more  



lower alkyl groups such as methyl, ethyl or propyl,
are attached to a  linear alkyl chain. The alkyl can
be substituted by one or more 15 substituents
independently selected from the group consisting of
halo,  aryl, cycloalkyl, cyano, hydroxy, alkoxy,
alkylthio, amino, -NH(alkyl), - NH(cycloalkyl),
-N(alkyl)2 (which alkyls can be the same or
different),  carboxy and -C(O)O-alkyl. Non-limiting
examples of suitable alkyl  groups include methyl,
ethyl, n-propyl, isopropyl, n-butyl, t-butyl, n 20
pentyl, heptyl, nonyl, decyl, fluoromethyl,
trifluoromethyl and  cyclopropylmethyl. "Alkenyl"
means an aliphatic hydrocarbon group (straight or
branched carbon chain) comprising one or more double
bonds in the WO 2006/076564 PCT/US2006/001208  -17
chain and which can be conjugated or unconjugated.
Useful alkenyl  groups can comprise 2 to about 15
carbon atoms in the chain, preferably  2 to about 12
carbon atoms in the chain, and more preferably 2 to
about  6 carbon atoms in the chain. The alkenyl group
can be substituted by 5 one or more substituents
independently selected from the group  consisting of
halo, alkyl, aryl, cycloalkyl, cyano and alkoxy.
Non-limiting  examples of suitable alkenyl groups
include ethenyl, propenyl, n-butenyl,
3-methylbut-enyl and n-pentenyl. 10 Where an alkyl or
alkenyl chain joins two other variables and is
therefore bivalent, the terms alkylene and alkenylene,
respectively, are  used. "Alkoxy" means an alkyl-O-
group in which the alkyl group is as  15 previously
described. Useful alkoxy groups can comprise 1 to
about 12  carbon atoms, preferably 1 to about 6 carbon
atoms. Non-limiting  



examples of suitable alkoxy groups include methoxy,
ethoxy and  isopropoxy. The alkyl group of the alkoxy
is linked to an adjacent moiety  through the ether
oxygen. 20 The term "cycloalkyl" as used herein, means
an unsubstituted or  substituted, saturated, stable,
non-aromatic, chemically-feasible  carbocyclic ring
having preferably from three to fifteen carbon atoms,
more preferably, from three to eight carbon atoms. The
cycloalkyl carbon WO 2006/076564 PCT/US2006/001208
-18 ring radical is saturated and may be fused, for
example, benzofused, with  one to two cycloalkyl,
aromatic, heterocyclic or heteroaromatic rings. The
cycloalkyl may be attached at any endocyclic carbon
atom that results in  a stable structure. Preferred
carbocyclic rings have from five to six 5 carbons.
Examples of cycloalkyl radicals include cyclopropyl,
cyclobutyl,  cyclopentyl, cyclohexyl, cycloheptyl, or
the like. "Alkynyl" means an aliphatic hydrocarbon
group comprising at  least one carbon-carbon triple
bond and which may be straight or 10 branched and
comprising about 2 to about 15 carbon atoms in the
chain.  Preferred alkynyl groups have about 2 to about
10 carbon atoms in the  chain; and more preferably
about 2 to about 6 carbon atoms in the  chain.
Branched means that one or more lower alkyl groups
such as  methyl, ethyl or propyl, are attached to a
linear alkynyl chain. Non 15 limiting examples of
suitable alkynyl groups include ethynyl, propynyl, 2-
butynyl, 3-methylbutynyl, n-pentynyl, and decynyl. The
alkynyl group  may be substituted by one or more
substituents which may be the same  or different, each
substituent being independently selected from the  



group consisting of alkyl, aryl and cycloalkyl. 20 The
term "aryl," as used herein, means a substituted or
unsubstituted, aromatic, mono- or bicyclic,
chemically-feasible  carbocyclic ring system having
from one to two aromatic rings. The aryl  moiety will
generally have from 6 to 14 carbon atoms with all
available WO 2006/076564 PCT/US2006/001208  -19
substitutable carbon atoms of the aryl moiety being
intended as possible  points of attachment.
Representative examples include phenyl, tolyl,  xylyl,
cumenyl, naphthyl, tetrahydronaphthyl, indanyl,
indenyl, or the  like. If desired, the carbocyclic
moiety can be substituted with from one 5 to five,
preferably, one to three, moieties, such as mono-
through  pentahalo, alkyl, trifluoromethyl, phenyl,
hydroxy, alkoxy, phenoxy,  amino, monoalkylamino,
dialkylamino, or the like. "Heteroaryl" means a
monocyclic or multicyclic aromatic ring 10 system of
about 5 to about 14 ring atoms, preferably about 5 to
about 10  ring atoms, in which one or more of the
atoms in the ring system is/are  atoms other than
carbon, for example nitrogen, oxygen or sulfur. Mono-
and polycyclic (e.g., bicyclic) heteroaryl groups can
be unsubstituted or  substituted with a plurality of
substituents, preferably, one to five 15 substituents,
more preferably, one, two or three substituents (e.g.,
mono- through pentahalo, alkyl, trifluoromethyl,
phenyl, hydroxy, alkoxy,  phenoxy, amino,
monoalkylamino, dialkylamino, or the like). Typically,
a  heteroaryl group represents a chemically-feasible
cyclic group of five or  six atoms, or a
chemically-feasible bicyclic group of nine or ten
atoms, at 20 least one of which is carbon, and having
at least one oxygen, sulfur or  



nitrogen atom interrupting a carbocyclic ring having a
sufficient number  of pi (mc) electrons to provide
aromatic character. Representative  heteroaryl
(heteroaromatic) groups are pyridinyl, pyrimidinyl,
pyrazinyl,  pyridazinyl, furanyl, benzofuranyl,
thienyl, benzothienyl, thiazolyl, WO 2006/076564
PCT/US2006/001208  -20 thiadiazolyl, imidazolyl,
pyrazolyl, triazolyl, isothiazolyl, benzothiazolyl,
benzoxazolyl, oxazolyl, pyrrolyl, isoxazolyl,
1,3,5-triazinyl and indolyl  groups. 5 The term
"heterocyclic ring" or "heterocycle," as used herein,
means an unsubstituted or substituted, saturated,
unsaturated or  aromatic, chemically-feasible ring,
comprised of carbon atoms and one or more heteroatoms
in the ring. Heterocyclic rings may be monocyclic or
polycyclic. Monocyclic rings preferably contain from
three to eight atoms  10 in the ring structure, more
preferably, five to seven atoms. Polycyclic ring
systems consisting of two rings preferably contain
from six to sixteen  atoms, most preferably, ten to
twelve atoms. Polycyclic ring systems  consisting of
three rings contain preferably from thirteen to
seventeen  atoms, more preferably, fourteen or fifteen
atoms. Each heterocyclic ring 15 has at least one
heteroatom. Unless otherwise stated, the heteroatoms
may each be independently selected from the group
consisting of  nitrogen, sulfur and oxygen atoms. The
terms "Hal," "halo," "halogen" and "halide," as used
herein,  20 mean a chloro, bromo, fluoro or iodo atom
radical. Chlorides, bromides  and fluorides are
preferred halides. The following abbreviations are
defined as follows: LDA is lithium  diisopropylamide;
EtOH is ethanol; Me is methyl; Et is ethyl; Bu is
butyl; 



WO 2006/076564 PCT/US2006/001208  -21 n-Bu is
normal-butyl, t-Bu is tert-butyl, OAc is acetate;
KOt-Bu is  potassium tert-butoxide; NBS is
N-bromosuccinimide; NMP is 1-methyl- 2-pyrrolidinone;
DMA is N,N-dimethylacetamide; n- Bu4NBr is
tetrabutylammonium bromide; n-Bu4NOH is
tetrabutylammonium 5 hydroxide, n-Bu4NHSO4 is
tetrabutylammonium hydrogen sulfate, and  equiv. is
equivalents. General Syntheses 10 The following scheme
illustrates a process for preparing Compound  1 from
Compound 2B: WO 2006/076564 PCT/US2006/001208  ~~\\ -
22  0 H O~ H H 0 0 H H O Step 1 O Step 2 NRfiR7  O  R2
H H R2 H P H 0 OR3 O OH R2 0 OH 4  2B 3 Step 3  O H H
0 H 0 H H H N` 'ORI  04 CHO O OH Compound 7A Step 6 5



O H H NHCO2R1  0 R2 H H N RB  1 Step 1: Compound 2B
may be prepared from compound 2A  5 according to the
process described in U.S. 6,063,847. It may be
converted to Compound 3 by reaction with an acid in a
solvent. Suitable acids include strong acids such as,
for example, hydrochloric acid and  sulfuric acid.
Hydrochloric acid is preferred. The solvent may be any
organic solvent that does not interfere with the
reaction. Acetone is a 10 particularly preferred
solvent. According to one aspect of the present WO
2006/076564 PCT/US2006/001208  -23 invention, Compound
2B is converted to Compound 3 by reaction with  IN
hydrochloric acid in acetone as solvent. Step 2:
Compound 3 is subsequently aminated, under suitable  5
amination conditions, to yield Compound 4. The
amination may be  conducted with an aminating agent.
According to one aspect of the  invention, the
aminating agent is an ammonium salt, for example
ammonium formate. The amination is preferably
conducted in a solvent,  preferably an alcohol, for
example a lower alkanol. Ethanol is preferred. 10
Following the addition of the aminating agent, the
reaction mixture is  combined with a noble metal
catalyst. Various noble metal catalysts are  suitable,
such as palladium or platinum on various types of
carriers.  



More than one noble metal may be used as the catalyst.
A preferred  catalyst is palladium on an activated
carbon support. 15 Step 3: The amine moiety of
Compound 4 is then converted to the  corresponding
carbamate 5. The conversion may be conducted with an
alkyl haloformate. Ethyl chloroformate is preferred.
It may be  advantageous to conduct the reaction in the
presence of a base, such as 20 a strong aqueous base.
Suitable non-limiting examples of appropriate  bases
include the alkali metal hydroxides. Sodium hydroxide
is  preferred. Following completion of the reaction,
Compound 5 may be  isolated by crystallization. WO
2006/076564 PCT/US2006/001208  -24 Step 4: The
carbamate acid 5 is subsequently converted to the
carbamate aldehyde 6. This may be done with, for
example, oxalyl  chloride in the presence of a
solvent. Catalytic amounts of DMF may be  employed.
Suitable solvents include organic solvents, for
example THF. 5 Excess oxalyl chloride is then removed,
and the reaction mixture is  subjected to reducing
conditions. Hydrogenation conditions are  preferred.
Suitable hydrogenation conditions include providing
hydrogen  gas at a pressure ranging from 50 to 200
psi, for example 100 psi. The  hydrogenation is
advantageously conducted in the presence of a 10
hydrogenation catalyst and a tert-amine such as, for
example, lutidine.  Such catalysts are known to those
of ordinary skill in the art and  include, for
example, noble metals on a support. A preferred
hydrogenation catalyst is palladium on activated
carbon. 15 Step 5: The aldehyde functionality on
Compound 6 is  



subsequently reacted with the phosphate ester 7 to
yield Compound 1,  as follows: WO 20061076564
PCTYUS2006/001208  -25- 0 11 P\(ORt)2  IN 0 H. H
NHCO2R1  7 0 O H H H R2 H H  N OR1 R e  0 RVH CHO 6 Re
The reaction above is preferably conducted in a
solvent and by  treating Compound 7 with a base prior
to reacting it with Compound 6. 5 Suitable solvents
include organic solvents, such as tetrahydrofuran.
Preferred bases include organometallic compounds,
examples of which  include alkyl lithium compounds,
lithium hexadimethylsilazide, sodium
hexadimethylsilazide, lithium diisopropyl amide,
n-butyl lithium and the  like. A preferred base is
LDA. 10 According to one aspect of the invention, the
preferred phosphate  ester is the following compound
7A: P(O)(OEt)i  N 



F  7A Compound 7A may be prepared from Compound 8 by
treating WO 2006/076564 PCT/US2006/001208  -26
Compound 8 with diethylchlorophosphate:  CH3  N F  8
Compound 8 may be obtained by the process described by
Kyoku,  Kagehira et al in "Preparation of
(haloaryl)pyridines," (API Corporation,  5 Japan).
Jpn. Kokai Tokkyo Koho (2004). l3pp. CODEN: JKXXAF JP
2004182713 A2 20040702. Compound 8 is subsequently
reacted with a  phosphate ester, such as a dialkyl
halophosphate, to yield Compound  7A.
Diethylchlorophosphate is preferred. The reaction is
preferably  conducted in the presence of a base, such
as a dialkylithium amide, for  10 example diisopropyl
lithium amide. Compound 1 may be further reacted with
an organic acid to form a  pharmaceutically acceptable
salt. Suitable acids include, but are not  limited to,
for example, hydrochloric, sulfuric, phosphoric,
acetic, citric,  oxalic, malonic, salicylic, malic,
fumaric, succinic, ascorbic, maleic, and 15
methanesulfonic acids. In general, any acid capable of
forming a  pharmaceutically acceptable salt with
Compound 1 may be suitable.  Specific Synthesis WO
2006/076564 PCT/US2006/001208  -27 



Example 1 - Preparation of Compound 3 H H p^ O H H O
/\ IN HCI/acetone O O O  H = H H FI  O OH O/OOH  2B 3
To a reactor equipped with an agitator, thermometer
and nitrogen,  were added about 10.5 kg of 2B, 68 L of
acetone and 68 L of 1N aqueous  5 hydrochloric acid
solution. The mixture was heated to a temperature
between 50 and 600C and agitated for about 1 hour
before cooling to  room temperature. After the
reaction was judged complete, the solution  was
concentrated under reduced pressure to about 42 L and
then cooled  to a temperature between 0 and 5C. The
cooled mixture was agitated for 10 an additional hour.
The product 3 was filtered, washed with cooled water
and dried to provide an off-white solid (6.9 kg, yield
76%). m.p. 251C.  1H NMR (DMSO) 8 12.8 (s, 1H), 4.72
(m, J = 5.90 Hz, 1H), 2.58 (m, 2H),  2.40 (m, J = 6.03
Hz, 2H), 2.21 (dd, J = 19.0, 12.8 Hz, 3H), 2.05 (m,
1H),  1.87 (q, J = 8.92 Hz, 1H), 1.75 (m, 1H), 1.55
(m, 1H), 1.35 (q, J = 12.6 Hz, 15 1H), 1.27 (d, J =
5.88 Hz, 3H). MS (ESI) M+1 m/z calcd. 267, found 267.
Example 2 - Preparation of Compound 4: WO 2006/076564
PCT/US2006/001208  -28 O H H '^ ' ^  O 10%PN EtOH/fiz0
(5/ H,o (511) ) OI VD 



H H H  Of~OH O'~~OH  3 4 7.4 kg of ammonium formate
was dissolved in 9L of water at 15- 25C, and then
cooled to 0-10C. 8.9 kg of Compound 3 was charged at
5 0-15C followed by an addition of 89L of 2B ethyl
alcohol. The batch was cooled to 0-5C. 0.9 kg of 10%
Palladium on carbon (50% wet) and 9 L of  water were
charged. The batch was then warmed to 18-28C and
agitated for 5 hours, while maintaining the
temperature between 18-28  C. After the reaction was
judged complete, 71L of water was charged. 10 The
batch was filtered and the wet catalyst cake was then
washed with  80L of water. The pH of the filtrate was
adjusted to 1-2 with 4N aqueous  hydrochloric acid
solution. The solution was used in the next process
step without further isolation. The yield is typically
quantiative. m.p.  216.4C. 1H NMR (D20+1 drop HC1) 6
3.15 (m, 1H), 2.76 (m, 1H), 2.62 (m, 15 1H), 2.48
(dd,J-5.75Hz, 1H), 1.94 (m, 2H), 1.78 (m, 2H), 1.38
(m, 2H),  1.20 (m, 6H), 1.18 (m, 1H), 0.98
(q,J=2.99Hz, 1H). WO 2006/076564 PCT/US2006/001208
-29 Example 3 - Preparation of Compound 5: 0 H H 0 H H
,~IJOEt  0 NH2 CIC02Et ` - aq. NaOH solution 0 H = H H
= H  O OH _;~~OH  4 5 



To a three-necked round bottomed flask equipped with
an agitator,  thermometer and a nitrogen inlet tube
was added a solution of 5 Compound 4 in aqueous
ethanol (100 g active in 2870 ml). The solution  was
concentrated to about 700 ml under reduced pressure at
35 C to  40C to remove ethyl alcohol. The resultant
homogeneous mixture was  cooled to 20 C to 30C and its
pH was adjusted to range from 12 to 13  with 250 ml of
25% sodium hydroxide solution while maintaining the 10
temperature at 20-30C. Then 82 ml of ethyl
chloroformate was slowly  added to the batch over a
period of 1 hour while maintaining the batch
temperature from 20 C to 30 C and aged for an
additional 30 minutes.  After the reaction was judged
complete, the batch was acidified to pH 7 to  8 with
10 ml of concentrated hydrochloric acid (37%) and 750
ml of ethyl 15 acetate. The pH of the reaction mixture
was further adjusted to pH 2 to 3  with 35% aqueous
hydrochloric acid solution. The organic layer was
separated and the aqueous layer was extracted again
with 750 ml of ethyl  acetate. The combined organic
layers were washed twice with water (200  ml).
Compound 5 was isolated from the organic layer by
crystallization 20 from ethyl acetate and heptane
mixture (1:1 mixture, 1500 ml) at about  70 C to 80 C.
The solid was filtered at 50 C to 60 C, washed with
heptane and then dried to provide an off-white solid
(yield 50%). m.p. WO 2006/076564 PCT/US2006/001208
-30 197.7C. 1HNMR (CD3CN) S 5.31 (brs, 1H), 4.67 (dt,
J = 16.1, 5.9 Hz, 1H),  4.03 (q, J = 7.1 Hz, 2H), 3.41
(m, 1H), 2.55 - 2.70 (m, 2H), 1.87 - 1.92  (m, 1H),
1.32 - 1.42 (m, 1H), 1.30 (d, J = 5.92 Hz, 3H), 1.30 -
1.25 (m,  6H), 0.98 (qt, J = 15.7, 3.18 Hz, 2H). MS
(ESI) M+1 m/z calculated 340, 5 found 340. 



Example 4 - Preparation of Compound 7A CH3 1PO(OEt)2
N N  + i-Pr2NLi + (EtO)ZPOCI + i-Pr2NH + LiCI F I F  8
7A  To a 10 L three-necked round bottomed flask
equipped with an 10 agitator, thermometer and a
nitrogen inlet tube, was added 200g of  Compound 8
(1.07 mol, from Synergetica, Philadelphia,
Pennsylvania).  THE (1000 mL) was added to dissolve
Compound 8. After the solution  was cooled to -80 C to
-50 C, 2.0 M LDA in hexane/THF(1175 mL, 2.2  eq) was
added while maintaining the batch temperature below
-50 C.  15 After about 15 minutes of agitation at -80
C to -50 C, diethyl chlorophosphate (185 mL, 1.2 eq)
was added while maintaining the batch  temperature
below -50 C. The mixture was agitated at a temperature
from -80 C to - 50 C for about 15 minutes and diluted
with n-heptane  (1000 mL). This mixture was warmed up
to about -35 C and quenched  20 with aqueous ammonium
chloride (400 gin 1400 mL water) at a temperature
below -10 C. This mixture was agitated at -15 C to -10
C WO 2006/076564 PCT/U52006/001208  -31 for about 15
minutes followed by agitation at 15 cC to 25 C for
about 15  minutes. The aqueous layer was split and
extracted with toluene (400  mL). The combined organic
layers were extracted with 2N hydrochloric  acid (700
mL) twice. The product-containing hydrochloric acid
layers 5 were combined and added slowly to a mixture
of toluene (1200 mL) and  aqueous potassium carbonate
(300 g in 800 mL water) at a temperature  



below 30 C. The aqueous layer was extracted with
toluene (1200 mL).  The organic layers were combined
and concentrated under vacuum to  about 600 ml and
filtered to remove inorganic salts. To the filtrate
was 10 added n-heptane (1000 ml) at about 55 C. The
mixture was cooled  slowly to 40 CC, seeded, and
cooled further slowly to -10 CC. The  resulting slurry
was aged at about -10 C for 1 h, filtered, washed with
n- heptane, and dried under vacuum to give a light
brown solid (294 g, 85%  yield). m.p. 52 C (DSC onset
point). 1H NMR (CDC13) 5 8.73 (d, J = 1.5 15 Hz, 1H),
7.85 (dd, J1 = 8.0 Hz, J2 = 1.5 Hz, 1H), 7.49 (dd, J1
= 8.0 Hz, J2 =  1.3 Hz, 1H), 7.42 (m, 1H), 7.32 (d, J
= 7.8 Hz, 1H), 7.24 (m, 1H), 7.08 (dt,  J1 = 8.3 Hz,
J2 = 2.3 Hz, 1H), 4.09 (m, 4H), 3.48 (d, J = 22.0 Hz,
2H), 1.27  (t, J = 7.0 Hz, 6H). MS (ESI) for M+H
calcd. 324, found 324. 20 Example 5- Preparation of
Compound 6 0 H H H O H H H 0 NuIIOEt N OEt  O 1)
oxalyl chloride, DMF 2) Pd/C, H2, 100 psi, lutidine 0
a 0  H  H H CHO  OOH 5 6 WO 2006/076564
PCT/US2006/001208  -32 To a three-neck flask equipped
with an agitator, thermometer and  nitrogen inert were
added the crude product solution of Compound 5
(containing about 31 g. of Compound 5 in 300 mL
solution) and 5 anhydrous DMF (0.05 mL). After the
mixture was agitated for 5 minutes,  oxalyl chloride
(12.2 mL) was added slowly while maintaining the batch



temperature between 15 and 25C. The reaction mixture
was agitated for  about an hour after the addition and
checked by NMR for completion of  reaction. After the
reaction was judged complete, the mixture was 10
concentrated under vacuum to 135 mL while maintaining
the  temperature of the reaction mixture below 30C.
The excess oxalyl  chloride was removed completely by
two cycles of vacuum concentration  at below 50C with
replenishment of toluene (315 mL) each time,
resulting in a final volume of 68 mL. The reaction
mixture was then 15 cooled to 15 to 25C, after which
THE (160 mL) and 2,6-lutidine (22 mL)  were added. The
mixture was agitated for 16 hours at 20 to 25C under
100 psi hydrogen in the presence of dry 5% Pd/C (9.0
g). After the  reaction was judged complete, the
reaction mixture was filtered through  celite to
remove catalyst. More THE was added to rinse the
hydrogenator 20 and catalyst, and the reaction mixture
was again filtered through celite.  Combined filtrates
were concentrated under vacuum at below 25C to  315
mL. MTBE (158 mL) and 10% aqueous solution of
phosphoric acid  (158 mL) were added for a thorough
extraction at 10C to remove 2,6- lutidine. Then
phosphoric acid was removed by extracting the organic
WO 2006/076564 PCT/US2006/001208  -33 layer with very
dilute aqueous sodium bicarbonate solution (about 2%),
which was followed by a washing with dilute brine. The
organic solution  was concentrated atmospherically to
a volume of 90 mL for solvent  replacement. IPA (315
mL) was added to the concentrated crude product 5
solution. The remaining residual solvent was purged to
< 0.5% of THE  (by GC) by repeated concentration under
vacuum to 68 mL, with  replenishment of IPA (315 mL)
before each concentration. The  



concentrated (68 mL) IPA solution was heated to 50C,
to initiate  crystallization. To this mixture
n-heptane (68 mL) was added very slowly 10 while
maintaining the batch temperature at 50C. The
crystallizing  mixture was cooled very slowly over 2.5
hours to 25C. Additional n- heptane (34 mL) was added
very slowly into the suspension mixture at  25C. The
mixture was further cooled to 20C, and aged at that
temperature for about 20 hours. The solid was filtered
and washed with 15 a solvent mixture of 25% IPA in
n-heptane, and then dried to provide 19.5 g of a beige
colored solid of Compound 6. (Yield: 66%) m.p. 169.3C.
1H NMR (CD3CN) S 9.74 (d, J = 3.03 Hz, 1H), 5.42 (br,
1H), 4.69 (m, 1H),  4.03 (q, J = 7.02 Hz, 2H), 3.43
(qt, J = 3.80, 7.84 Hz, 1H), 2.67 (m, 2H),  2.50 (dt,
J = 3.00, 8.52 Hz, 1H), 1.93 (d, J = 12.0 Hz, 2H),
1.82 (dt, J = 20 3.28, 9.75 Hz, 2H), 1.54 (qd, J =
3.00, 10.5 Hz, 1H), 1.27 (d, J = 5.97 Hz,  3H), 1.20
(m, 6H), 1.03 - 0.92 (m, 2H). MS (ESI) m/z (M*+1):
calcd. 324,  found 324. Example 6 - Preparation of
Compound A WO 2006/076564 PCT/US2006/001208  -34 O H H
O H H H M.,N OEt  NOEt LDA/THF,-20C O  H H O &,OEt H
CHO 'OEt  N N  6 F  



7A A  To a three-neck flask equipped with an agitator,
thermometer and 5 nitrogen inertion was added 7A (13.0
g), THE (30 mL). The mixture was  cooled to below -20C
after which lithium diisopropylamide (2M, 20 mL)  was
slowly added. The reaction mixture was agitated for an
additional  hour (Solution A). To another flask was
added 6 (10.0 g) and THE (75  mL). The mixture was
stirred for about 30 minutes and then slowly 10
transferred into the solution A while maintaining the
temperature below - 20C. The mixture was stirred at
below -20C for an additional hour  before quenching
the reaction by adding 20 mL of water. The reaction
mixture was warmed to 0C and the pH was adjusted to
about 7 by  addition of 25% H2SO4 (11 mL). The mixture
was further warmed to 15 20C and then diluted with 100
mL of ethyl acetate and 70 mL of water.  The two
phases that had formed were separated and the aqueous
layer  was extracted with 50 mL of ethyl acetate. The
solvents THE and ethyl  acetate were then replaced
with ethanol, and the Compound A was  precipitated out
as a crystalline solid from ethanol with seeding at 35
to 20 40C. After cooling to 0C, the suspension was
stirred for an additional WO 2006/076564
PCT/1JS2006/001208  -35 hour and then the product was
filtered and washed with cold ethanol.  The product
was dried at 50 - 60C under vacuum to provide an
off-white  solid. Yield: 12.7 g, (90%). m.p. 104.9C
(DSC onset point). 1H NMR  (CDC13) S 8.88 (d, J = 2.4
Hz, 1H), 8.10 (dd, J = 8.2, 2.4 Hz, IH), 7.64 5 (1H),
7.61 (d, J = 8.8 Hz, 1H), 7.55 (m, J = 8.2, 6.2 Hz,
1H), 7.51 (d, J =  8.0 Hz, 1H), 7.25 (dt, J = 9.0, 2.3
Hz, iH), 7.08 (d, J = 8.0 Hz, 1H), 6.68  (dd, J =
15.4, 9.4 Hz, 1H), 6.58 (d, J = 9.6 Hz, 1H), 4.85 (dd,
J = 14.2, 7.2  



Hz, iH), 3.95 (dd, J = 14.2, 7.1 Hz, 2H), 3.29 (m,
1H), 2.66 (m, J = 12.0,  6.4 Hz, 111), 2.33 (m, 2H),
1.76 (m, 4H), 1.30 (d, J = 5.6 Hz, 3H), 1.19 (m, 10
4H), 1.14 (t, J = 7.2 Hz, 3H), 0.98 (m, 1H), 0.84 (m,
1H). MS (El) m/z:  calcd. 492, found 492. Example 7 -
Preparation of an Acid Salt (bisulfate) of Compound A:
O H H H 0 H H H 0 .N OEt N IIOEl  O O  H = H
H2SO4/acetonitrile H = H `N "N H2SO4  F F  1 15
Compound 1A (5 g) was dissolved in about 25 mL of
acetonitrile.  The solution was agitated for about 10
minutes and then heated to about  50 C. About 6 mL of
2M sulfuric acid in acetonitrile was added into the
heated reaction mixture. The solid salt of Compound A
precipitated out  during the addition of sulfuric acid
in acetonitrile. After addition of 20 sulfuric acid
solution, the reaction mixture was agitated for 1 hour
before WO 2006/076564 PCT/US2006/001208  -36 cooling
to room temperature. The precipitated solid was
filtered and  washed with about 30 mL of acetonitrile.
The wet solid was dried under  vacuum at room
temperature for 1 hour and at 80 C for about 12 hours
to provide about 5 g white solid (yield 85%). m.p.
217.0 C. 1H NMR 5 (DMSO) 9.04 (s, 1H), 8.60 (d, J =
8.1 Hz, 1H), 8.10 (d, J = 8.2 Hz, 1H),  7.76 (d, J =
10.4, 1H), 7.71 (d, J = 7.8 Hz, 1H), 7.60 (dd, J =
8.4, 1.8 Hz,  1H), 7.34 (dd, 8.4, 1.8 Hz, 1H), 7.08
(d, J = 8.0 Hz, 1H), 7.02 (m, 1H),  



6.69 (d, J = 15.8 Hz, 1H), 4.82 (m, 1H), 3.94 (dd, J =
14.0, 7.0 Hz, 2H),  3.35 (brs, 1H), 2.68 (m, 1H), 2.38
(m, 2H), 1.80-1.70 (m, 4H), 1.27 (d, J = 10 5.8 Hz,
3H), 1.21 (in, 2H), 1.13 (t, J = 7.0 Hz, 3H), 0.95
(in, 1H, 0.85 (m,  1H). MS (EI) m/z calcd. 590, found
492. While the present invention has been described in
conjunction with  the specific embodiments set forth
above, many alternatives,  modifications and
variations thereof will be apparent to those of
ordinary 15 skill in the art. All such alternatives,
modifications, and variations are  intended to fall
within the spirit and scope of the present invention.
- 37 - CLAIMS What is claimed is: 1. A process for
preparing Compound 1:   H H NHCO,R1,  0 R2 H H N Ra
wherein Rt and R. are each independently selected from
the  group consisting of alkyl, cycloalkyl, aryl, and
heteroaryl;  and R. is selected from the group
consisting of halogen,  -CF3, C1-C6 alkyl, Ct-C6
alkoxy, and -COORS, wherein  R9 is selected from the
group consisting of H, C,-C, alkyl,  phenyl, and
benzyl, said process comprising: (a) reducing a
Compound 2A: 2A  



0 R4 0 R5,  R, H H O ORS wherein R2 is as defined
above, and R. is H, alkyl,  cycloalkyl, aryl,
arylalkyl orheteroaryl; R. and R5 are  each
independently selected from the group consist- ing of
H, alkyl, cycloalkyl, aryl, arylalkyl, and het-
eroaryl; or, R. and R5, together with the carbon atom
to which they are attached, form a 5- to 7- membered
ring having from 0-3 heteroatoms as ring members, to
form 2B; 2B   H 0 0 0  H H 0 OR; 'IS followed by
hydrolysis of 2B to yield a compound of  formula 3: 3
H H 1 0,  O H H  0 OH  



wherein R, is as defined above; (b) autinating
Compound 3 to yield Compound 4: 4  0 H H NR6Rn  R, 0
OH wherein R, is as defined above, and R6 and R7 are
each  independently selected from the group consisting
of  H, alkyl, cycloalkyl, aryl, and heteroaryl; (c)
converting Compound 4 to Compound 5:  H H NORi  O Y  0
R H H 0 OH wherein R, and R, are as defined above;
(d) converting Compound 5 to Compound 6: 6  0 N OR.,.
1 H H H O 1f  H H CHO 



39  (e) converting Compound 6 to compound I  0 H H
NHCO,R1.  0 Rz H H N Re  2. The process of claim 1,
further comprising reacting  Compound 1 with an
organic or inorganic acid to form a  pharmaceutically
acceptable salt. 3. The process of claim 2, wherein
the acid is selected from  the group consisting of
hydrochloric, sulfuric, phosphoric,  acetic, citric,
oxalic, malonic, salicylic, malic, fumaric, suc-
cinic, ascorbic, maleic, and methanesulfonic acids. 4.
The process of claim 2, wherein the pharmaceutically
acceptable salt is the bisulfate salt. 5. The process
of claim 4, wherein Compound 1 converted  to its
bisulfate salt by reacting said compound with sulfuric
acid. 6. The process of claim 1, wherein Compound 6 is
reacted  with Compound 7: 7  0 (OR J_  Rs 40 _ 



7. t he process of claim 6, wherein Compound 7 has the
structure 7A: 7A  0 11  P  N F  wherein said compound
7A is prepared by esterifying Com- pound 8: OH3 N  / F
with a phosphate ester to yield Compound 7A. 8.1 lie
pruccssofclaim 7, wherein Compound 8 is prepared  by
reacting 3-bromo-5-methyl pyridine with
3-fluorophenyl- boronic acid. 9. The process of claim
1, wherein Compound 4 is con- verted to Compound 5 by
reacting Compound 4 with an alkyl  halothrmate. 10.
The process of claim 1, wherein Compound 5 is con-
vened to Compound 6 by reacting Compound 5 with oxalyl
chloride in die presence of DMF, followed by
reduction. 11. The process of claim 1, wherein
Compound 2A is  prepared by cyclizing Compound 9: 9  0



R4  0 \r -N\ R<,  OR; 41  12, A process for preparing
COnlpoundA: A  0 H H "INHCQEt  C H N F  comprising:
(a) hydrolyzing Compound 2B: 0 H H 0D O 0  ; H O OH
to yield Compound 3: 3  0 H H O H H  0 OH (b)
aminating Compound 3 to yield Compound 4: 4  



H H NH2:  0 H H  OH  (c) converting Compound 4 to
Compound 5: 0 H K H YOEr.  0 H H 42  (d) converting
Compound 5 to Compound 6: 6  0 H H g \ /OE4 and,  O
;:iii1:i:IIII:f If  H ';E HO  (e) converting Compound
6 to Compound A: A  0 H H ` /OEt O 11r  0  H - H N  



\ F 13. The process of claim 12, further comprising
reacting  Compound A with an organic or inorganic acid
to form a  ph,irnwcemcal lv ucceptahle salt. 14.17te
process ulclaim 13, wherein the pharmaceutically
acceptable salt is a bisulfate salt. 15. The process
of claim 12, wherein Compound 6 is  reacted with
Compound 7A: 7A  0 II (OEt),  N to yield Compound 1.
_- 16. The process of claim 15, wherein Compound 7A is
treated with a base to form a carbanion, and Compound
6 is  then treated. with the carbanion. 17. The
process of claim 16, wherein said base is selected
from the group consisting of organolithium bases and
metal  hydride bases. 18. The process of claim 15,
wherein said base is LDA.  19. The process of claim
15, wherein Compound 7A is  prepared by esterifying
Compound 8: 8  CH3 N 



F  with a phosphate ester to yield Compound 7A. 20.
The process of claim 18, wherein Compound 8 is pre-
pared by reacting 3-bromo-5-methyl pyridine with
3-fluo- rophenylboronic acid. 21. The process of claim
12, wherein Compound 4 is con- verted to Compound 5 by
reacting Compound 4 with an alkyl  haloformate. 22.
The process of claim 12, wherein Compound 5 is con-
verted to Compound 6 by reacting Compound 5 with
oxalyl  chloride in the presence of DMF, followed by
hydrogenation  in the presence of tert-amine. 23. The
process of claim 12, wherein Compound 2B is  prepared
by cyclizing Compound 9: 9  O 0 0 OR3  wherein R3 is
H. 




