
An Exo-Selective Synthesis of Himbacine Analogs Field
of the Invention This application discloses a novel
process for the synthesis of himbacine analogs, as
well as the analogs produced thereby. The synthesis
proceeds by alternative routes including the cyclic
ketal-amide route, the chiral carbamateamide route,
and the chiral carbamate-ester route. The compounds
produced thereby are 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. 60/643,932; 60/643,927; and,
60/644,464, all four applications having been filed on
the same date. Background of the Invention Thrombin is
known to have a variety of activities in different
cell 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 and its receptor play a
pathological role. See, for example, U.S. 6,063,847,
the disclosure of which is incorporated by
reference.One thrombin receptor antagonist is a
compound of the formula and salts thereof: This
compound is an orally bioavailable thrombin receptor
antagonist derived from himbacine, and its synthesis
proceeds through a Diels-Alder reaction. Processes for
the synthesis of similar himbacine analog thrombin
receptor antagonists are disclosed in U.S. pat. no.
6,063,847, and U.S. publication no. 2004/021 6437A1 ,
and the synthesis of the bisulfate salt of a
particular himbacine analog is disclosed in U.S.
publication no. 2004/01 7641 8A1 , the disclosures of
which are incorporated by reference herein. The
present invention provides an improved process for
preparing thrombin receptor antagonists by providing
at least one of a higher yield of the desired exo
product via the Diels-Alder reaction, a simple and
more efficient conversion of amide intermediates to
their corresponding carboxylates, and improved
purification of intermediates via crystallization. 



Summary of the Invention In one embodiment, the
present invention provides a process for preparing
Compound 1:comprising cyciiiny Compound 2 wherein Ri
is selected from the group consisting of OR4 and
NR5R6, R2 and R3 are independently selected from the
group consisting of H, NHR7, OR8, NHC(O)R4, and NO2,
or R2 and R3, taken together with the carbon to which
they are attached, form a 5- to 7-membered
heterocyclic ring containing 1 to 3 heteroatoms, and
R4, R5, Re, R7, and R8 are each independently selected
from the group consisting of H, alkyl, alkoxy,
cycloalkyl, aryl, alkylaryl, arylalkyl, and heteroaryl
groups, or when Ri is NR5R6 then R5 and R6 may,
together with the nitrogen to which they are attached,
form a 5- to 7-membered heterocyclic ring containing 1
to 3 heteroatoms. In some embodiments, the solvent is
selected from the group consisting of xylene,
N-methylpyrrolidinone, Dimethylsulfoxide, diphenyl
ether, Dimethylacetamide, and mixtures thereof. 



In some embodiments, the base is selected from the
group consisting of organic, inorganic, and
organometallic bases.In some embodiments, the base is
selected from the group consisting of triethylamine, 1
-diazabicyclo^.S.Ojnon- d-ene,
1,4-diazabicyclo[2,2,2]octane, and
1,8-diazabicyclo[5,4,0]undec-7-ene. In some
embodiments, the temperature is between about 70C and
about iSCTC, preferably, between about 80C and about
170O, more preferably, between about 100 and about 16O
C, still more preferably, between about 120 and about
15O C. In another embodiment, the present invention
provides a process for preparing Compound 3: wherein
R10 and Rn are each independently selected from the
group consisting of H, alkyl, alkoxy, C(O)R4,
cycloalkyl, aryl, alkylaryl, arylalkyl, and heteroaryl
groups, wherein R4 is selected from the group
consisting of H, alkyl, alkoxy, cycloalkyl, aryl,
alkylaryl, arylalkyl, and heteroaryl groups, Ri2 is
selected from the group consisting of halogen, -CF3,
CrC 6 alkyl, CrC 6 alkoxy, and - COOR13, wherein R13
is selected from the group consisting of H, CrCe
alkyl, 



phenyl, and benzyl, and n is an integer ranging from 1
to 5, comprising (a) reducing Compound 1 to Compound
4:(b) converting Compound 4 to Compound 5 - (c)
converting Compound 5 to Compound 3 by reaction with
Compound 6, 6 , wherein R is selected from the group
consisting of alkyl, cycloalkyl, aryl, heteroaryl, and
allyl. In another embodiment, the present invention
provides a process for preparing Compound 7:comprising
cyclizing Compound 8: wherein Ri5 and Ri 6 are each
independently selected from the group consisting of H,
alkyl, cycloalkyl, aryl, alkylaryl, arylalkyl, and
heteroaryl groups or, when taken together with the
nitrogen to which they are attached, may form a 3- to
6- membered heterocyclic ring containing 1 to 3
heteroatoms. In another embodiment, the present
invention provides a process for preparing Compound 3:
3A wherein Rn and R12 are as defined above,
comprising: 



(a) converting Compound 7 to Compound 14: 14 (b)
reducing Compound 14, followed by hydrolysis, to yield
Compound 15:15 (c) aminating Compound 15 to yield
Compound 4: wherein Ri0 and Rn are as defined above;
(d) converting Compound 4 to Compound 17: 17 (e)
converting Compound 17 to Compound 18: 18 and (f)
converting Compound 18 to Compound 3A:3A. In another
embodiment, there is provided a process for preparing
Compound 20: 20 comprising cyclizing Compound 21: 21
In another embodiment, there is provided a process for
preparing 



Compound 3C:3C comprising: (a) reducing Compound 24:
24 wherein Ri 0, Rn, R15 and R16 are as defined above,
to yield Compound 25: 25 (b) converting Compound 25 to
Compound 4: (c) converting Compound 4 to Compound 5:
and (d) converting Compound 5 to Compound 3C:3C. In
yet another embodiment, there is provided a process
for preparing Compound 27: 27 comprising cyclizing
Compound 26: 26 In another embodiment of the
invention, there is provided a process for preparing
Compound 3C:3C 



comprising: (a) reducing Compound 27: 27 wherein Rio
and Rn are as defined above, and R17 is selected from
the group consisting of H, alkyl, cycloalkyl, aryl,
arylalkyl, and heteroaryl groups, to yield Compound 4:
(d) converting Compound 4 to Compound 5: (e)
converting Compound 5 to Compound 3C:3C. In another
embodiment of the present invention, there is provided
a compound of the following formula: 0 wherein Ri5 and
Ri6 as defined above. In still another embodiment of
the present invention, there is provided a compound of
the following formula: 11 wherein R 15 and Ri6 are as
defined above. 



In another embodiment of the present invention, there
is provided a compound of the following formula: 2
wherein Ri R2 and R3 are as defined above.In another
embodiment of the present invention, there is provided
a compound of the following formula: 1 wherein Ri, R2
and R3 are as defined above. In still another
embodiment of the present invention, there is provided
a compound of the following formula: 1 30 wherein R-i,
R-io and R are as defined above. In yet another
embodiment, the present invention encompasses a
compound of the following formula: wherein Ri is
selected from the group consisting of H and R4, and R2
and R3 are independently selected from the group
consisting of H, 



NHR 5, OR6, NHC(O)R 7, and NO2, or R2 and R3, taken
together with the carbon to which they are attached,
form a 5- to 7-membered heterocyclic ring containing 1
to 3 heteroatoms, and R4, R5, Re, and R7 are each
independently selected from the groupconsisting of H1
alkyl, alkoxy, cycloalkyl, aryl, alkylaryl, arylalkyl,
and heteroaryl groups. In yet other embodiments, the
invention is directed to a compound of the following
formula: wherein Ri is selected from the group
consisting of ORi and NRsRe, Ra and R3 are
independently selected from the group consisting of H,
NHR7, OR8, NHC(O)R4, and NO2, or R2 and R3, taken
together with the carbon to which they are attached,
form a 5- to 7-membered heterocyclic ring containing 1
to 3 heteroatoms, and R4, R5, Re, R7, and Rs are each
independently selected from the group consisting of H,
alkyl, alkoxy, cycloalkyl, aryl, alkylaryl, arylalkyl,
and heteroaryl groups, or when R1 is NRsR then R5 and
Re may, together 



with the nitrogen to which they are attached, form a
3- to 6- membered heterocyclic ring containing 1 to 3
heteroatoms. A further understanding of the invention
will be had from the following detailed description of
the invention.Description of the Invention The
following definitions and terms are used herein or are
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 in(c) same structure. These definitions apply
regardless of whether a term is used by itself or in
combination with other terms, unless otherwise
indicated. Hence, the definition of "alkyl" applies to
"alkyl" as well as the "alkyl" portions of
"hydroxyalkyl," "haloalkyl," "alkoxy," etc. 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 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 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 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 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(=O)-. 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 carboxyl functionality may
be represented by -COOH1 - C(O)OH, -C(=O)OH or -CO2H.
The term "heteroatom," as used herein, s a nitrogen,
suliur or 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
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 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-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 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 one or more substituents
independently selected from the group consisting of
halo, alkyl, aryl, cycloalkyl, cyano and alkoxy.
Non-limitingexamples of suitable alkenyl groups
include ethenyl, propenyl, n-butenyl, 3-
methylbut-enyl and n-pentenyl. 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 alky! group Is as 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. 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 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 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
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-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. The
term "aryl," as used herein, means a substituted or
unsubsLHuied, 



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
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 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 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 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 least one of which is
carbon, and having at least one oxygen, sulfur or
nitrogen atominterrupting a carbocyclic ring having a
sufficient number of pi (p) electrons to provide
aromatic character. Representative heteroaryl
(heteroaromatic) groups are pyridinyl, pyrimidinyl,
pyrazinyl, pyridazinyl, furanyl, benzofuranyl,
thienyl, benzothienyl, thiazolyl, thiadiazolyl,
imidazolyl, pyrazolyl, triazolyl, isothiazolyl,
benzothiazolyl, benzoxazolyl, oxazoiyl. pyrroM,
isoxszolyl, 1 S d-Lriaziny! and indoly! groups. The
term "heterocyclic ring" or "heterocycle," as used
herein, means an unsubstituted or substituted,
saturated, unsaturated or aromatic, chemicallyfeasible
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 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 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, mean a
chloro, bromo, fluoro or iodo atom radical. Chlorides,
bromides and fluorides are preferred halides. The
following abbreviations are defined: ee is
enantiomeric excess; EtOH is ethanol; Me is methyl; Et
is ethyl; Bu is butyl; n-Bu is /7orma/-butyl, f-Bu is
tertbutyl, OAc is acetate; KOf-Bu is potassium
terf-butoxide; NBS is L/-bromo succinimide; NMP is
1-methyl-2-pyrrolidinone; DMA is
/V,L/-dimethylacetamide; nBu4NBr is tetrabutylammonium
bromide; n-Bu4NOH is tetrabutylammonium hydroxide,
H-Bu NHSO4 is tetrabutylammonium hydrogen sulfate, and
equiv. is equivalents. General Syntheses The following
genera! synthases are lustralivs of specific processes



described in the examples that follow. The following
is a general scheme illustrating the cyclic
ketal-amide route to the preparation of a himbacine
analog:The butynol may be converted to amide 10 by a
number of different methods, two of which are referred
to as Method A and Method B: Method A: (R)- P
protecting group such as THP, SiR1R2R3 Method B: (R)-B
P = protecting group such as THP, SiR1R2R3 In each of
Methods A and B, P is a protecting group and X is a
leaving group and is selected from the group
consisting of Cl, Br, I, and heterocyclic rings, L is
a ligand and is selected from PR'3 wherein R' is
selected from the group consisting of alkyl, aryl,
alkylaryl, and NR", wherein R" is selected from the
group consisting of alkyl, aryl, and alkylaryl, Y is
selected from the group consisting of Cl, Br, I, and
R'"COO, wherein R'" is selected from the group 



consisting of alkyl, aryl, alkylaryl, and arylalkyl,
and n ranges from 0 to 4. There are two alternative
routes to Compound 8; in one route, amide 10 reacts
with acid 12 to yield amide 13, which is subsequently
reduced via Lindlarcatalyst to amide 8. In the second
route, amide 10 is reduced to vinyl alcohol 11, and a
side chain is added by reaction with acid 12 to yield
amide 8. Amide 8 is then cyclized via a Diels-Alder
reaction condition in a suitable solvent {e.g.,
hydrocarbons such as xylene, N-methylpyrrolidinone,
Dimethylsulfoxide, diphenyl ether, Dimethyiacbtamide
and the like, as we!! mixtures thereof), at elevated
temperature (e.g., from about 70 C to about 190C,
preferably from about 80 C to about 170C, more
preferably from about 100C to about 160 C, still more
preferably from about 100C to about 150C), to produce
a mixture of exo- and endo- isomers. This mixture is
treated with a suitable base to complete the
epimerization at the trans [5,6]-ring-junction to the
cis-isomer (Compound 7). Suitable bases include, by
way of non-limiting example, triethylamine, 1,5-
diazabicyclo[4,3,0]non-5-ene,
1,4-diazabicyclo[2,2,2]octane, and 1,8-
diazabicyclo[5,4,0]undec-7-ene. Compound 7 is
subsequently reduced, for example, via hydrogenation,
followed by hydrolysis to yield acid 15. The 



hydrogenation is preferably conducted in the presence
of a hydrogenation catalyst, for example palladium on
carbon. Acid 15 is then subjected to amination
conditions to yield amine 16. The amine is group is
subsequently converted to the carbamate by reaction
with an alkyl haloformate, for example ethyl
chloroformate. The carbamate 17A is then converted to
the corresponding aldehyde 18A, which is then reacted
with phosphorus ester 19 to yield himbacine analog 3B.
Another route to himbacine analog 3B is the chiral
carbamate-amide route, summarized as
follows:(R)-Butynol 10 Lindlar/Ho Pd/C/H, In the
chiral carbamate-amide route, amide 10 may be
converted to carbamate-amide 21A via either of two
routes. In the first route, amide 10 reacts with
carbamate-acid 22A to yield amide 23A, which is
subsequently reduced tocarbamate-amide 21A.
Carbamate-amide 21A is then cyclized via Diels-Alder
reaction (as described above with respect to the
cyclization and subsequent base treatment of Compound
8) to yield Compound 2OA. 



Carbamate-amide 2OA is hydrogenated, preferably in the
presence of a hydrogenation catalyst, to reduce the
carbon-carbon double bond to yield Compound 25A. The
amide 25A is converted to Compound 17A by reaction
with a dilute solution of a strong base, followed by
acidification with a mineral acid, for example
hydrochloric acid. The carbamate acid 17A is then
converted to the corresponding aldehyde 18A, which is
then reacted with phosphate ester 19 to yield
himbacine analog 3B.Another route to a himbacine
analog is via the chiral carbamate-ester route, and it
is generally illustrated as follows: 3 methods -BuCOC!
(R)--iiyri i 27A 28A Lipdlar/Hp 26A 29A 17A 18A In
this route, an ester 27A reacts with carbamate-acid
22A in the presence 



of trimethylacety! chloride to yield 28A, which is
subsequently reduced, preferably by hydrogen in the
presence of Lindlar catalyst, to yield 26A. Compound
26A undergoes a Diels-Alder cyclization reaction (as
described above with respect to the cyclization and
subsequent base treatment of Compound 8) to yield
29A.Benzyl ester 29A is converted to the corresponding
acid 17A by hydrogenation in the presence of one or
more noble metal catalysts. Acid 17A is converted to
the corresponding aldehyde 18A, which is then reacted
with Compound 19 to yield himbacine analog 3B. The
experimenta! conditions disclosed herein are preferred
conditions, and one of ordinary skill in the art can
modify them as necessary to achieve the same products.
EXAMPLES General. Unless otherwise specified, all
reactions were performed under nitrogen atmosphere.
3-Butyn-2-ol, hexamethyldisilazane, copper iodide,
triphenylphosphine, diphenylcarbamyl chloride,
dimethylcarbamyl chloride, 4- morpholinecarbonyl
chloride, diisopropylcarbamyl chloride,
trimethylacetyl chloride, 4-(dimethylamino)pyridine,
quinoline and 1,8-diazabicyclo[5.4.0]undec- 



7-ene were purchased from Aldrich. Lindlar's catalyst
(5% Pd/CaCOe poisoned with Pb) was purchased from
Johnson Matthey/Alfa Aesar, and platinum on carbon (5%
Pt wt., 50% wet) from Engelhard. p-Butyllithium (2.5 M
in hexane), triethylamine and
bis(triphenylphosphine)palladium(ll)chloride were
purchased from Acros. (f?)-3-Butyn-2-ol, and EDCI. HCI
were purchased from commercial suppliers. Solvents and
hydrogen gas (UHP grade) were purchased from
commercial suppliers (Acros/Fisher and Airgas), and
used without further purifications. NMR spectra were
recorded on a Bruker 400 MHz spectrometer. HPLC
analyses were performed on Waters 2690 Alliance
equipped with Waters 996 Photodiode Array Detector.
[001] HPLC conditions:Column Waters Symmetry (r) C-18
(3.9 x 150 mm) (WAT046980) Mobile phase Acetonitrile :
Water with 0.1% trifluoroacetic acid (TFA) Gradient
program Time (min) %Acetonitrile %Water with 0.1 % TFA
0 30 70 14 30 70 16 60 40 



25 60 4G 30 30 70 Gradient proaram 2 0 45 55 15 60 40
25 45 55 lsocratic program 0 40 60 30 40 60 Detection
Waters 996 photodiode array Example 1 - Preparation of
Amide-Method A (R) The following procedures can be
operated on either the racemic or the enantiopure
starting butyn-2-ol. To a stirred solution of sulfuric
acid (cone, 40//L) in THF (24OmL) were sequentially
added (R)-3 butyn-2-ol (40g, 0.57 mol) and then
hexamethyldisilazane (49.6g, 0.31 mol) at room
temperature. The solution was refluxed for 3-4 hours
and then slowly cooled to -4O0C. The resulting mixture
was slowly charged in hexyllithium (2.5M in hexane,
249 mL, 0.62 mol) while 



maintaining the temperature at -40 0C. This solution
and a solution of diphenylcarbamylimidazole (180 g,
0,68 mol) in a mixed solvent of THF (1088mL) and
toluene (435 mL) were mixed using pumps through a
chilled static mixer and directly quenched into 5N
sulfuric acid (56OmL, 50C). The quenched solution was
warmed to 25 0C and stirred for 1 hour. The organic
layer was separated, washed with 5N sulfuric acid (80
mL) and then twice with 10% brine (20OmL eachtime).
The pH of the final brine wash was adjusted to 5-7
with a 5% NaHCO3 solution. The organic layer was then
distilled and replaced with toluene (440 ml_). The
toluene solution was added to heptane (40OmL) at 850C,
cooled slowly to 2O0C and filtered. The filtered cake
was washed with a mixed solution of toluene (8OmL) and
heptane (SOmL). Ths cake was then dried in a vacuum
oven at 50 GC to afford the title compound in 84%
molar yield (120.6g, purity 99%). Mp 105 0C. 1H NMR
(400MHz, DMSO-d 6) d 1.04 (d, J=6.4Hz, 3H), d 4.27
(dq, J=5.6 Hz, 6.4 Hz, 1H), d 5.49 (d, J = 5.6 Hz,
1H), d 7.2-7.5 (m, 10H); 13C NMR (DMSO-d 6) d 23.7,
56.3, 76.9, 96.4, 126.8, 127.0, 128.5, 129.2, 129.4,
129.6, 141 .5, 142.2, 152.9. Example 2 - Preparation
of Diethylamide 10B 



(R)-Butynol (1) Performed via Method A described
above. In a procedure analogous to the synthesis of
10A above, the experiment performed gave 32.1% yield
upon isolation by column chromatography. 1H-NMR
(CDCI3, 400 MHz) d 4.69 (m, 1H), 3.21 (s, 3H), 3.17
(d, 1H), 2.98 (s, 3H), 1.55 (d, 3H). (2) Performed via
Method B described below. In a procedure analogous to
the synthesis of morpholine amide, the experiment
performed gave 6 1.7% solution yield (by H-NMR assays)
after 4 days at 55 0C. Example 3 - Representative
Procedures for Method B - Preparation of 4- Morpholine
Amide(R)-B 1OC To 10 g (143 mmol) of (R)-3-butyne-2-ol
was added 0.82 g (4.3 mmol) of CuI, 1.0 g (3.8 mmol)
of PPh3, 1.57 g of (2.23 mmol Pd(PPIIs)2CI2) , 2 1.34
g (143 mmol) of 4-morphorlinecarbonyl chloride, 10OmL
of THF and 60 ml_ of triethylammine. The mixture was
heated to 550C and maintained at this 



temperature for overnight. The solution was cooled to
room temperature, filtered through celite and
concentrated to an oil (32.0 g). The oil was purified
through a SiO2 column and crystallized from TBME to
give 9.0 g of 10C as off-white crystals. 1H-NMR
(CDCI3, 400 MHz) d 4.67 (q, 1H, J = 6.6Hz ) , 3.72 (m,
4H), 3.66 (m, 4H), 3.39 (m, 1H), 1.52 (d, 3H, J = 6.6
Hz). Example 4 - Preparation of 10D via Method A (R)-B
To 22 g (314 mmol) of (R)-3-butyne-2-ol is added 1.62
g (8.51 mmol) of CuI, 2.0 g (7.62 mmol) of PPh3, 3.05
g of (4.33 mmol Pd(PPh 3)2CI2) , 46.7 g (285 mmol) of
diisopropylcarbamoyl chloride, 20OmL of THF and 120 mL
of triethylamine. The mixture is heated to 570C and
maintained at this temperature overnight. The solution
is cooled to room temperature, filtered through a pad
of celite and concentrated to an oil. The purity of
this oil is 42.6% and the yield is 48%. 1H-NMR (CDCI3,
400 MHz) d 4.65 (q, 1H, J = 6.7Hz ) , 4.55 (m, 1H),
4.1 6(m, 1H), 3.60 (m, 1H), 1.50 (d, 3H, J = 6.7 Hz),
1.35 (d, 6H, J = 6.8Hz), 1.23 (d, 6H, J = 6.8Hz).
Example 5 - Preparation of 11 via Lindlar Reduction 



To a slurry of 1OA (14.9 g, 56.2 mmol) and Lindlar's
catalyst (5% Pd/CaCO3, 0.50 - 0.75 g) in 200 ml_ of
ethyl acetate was added hydrogen gas ( 1 atm, via
balloon). The mixture was stirred at room temperature,
and monitored at intervals for reaction progress by
H-NMR. Upon completion of reaction, the mixture was
filtered to remove catalysts, and concentrated on
rotovap (35 0C, 85 mbar) to give 16.0 g of brown oil.
This crude cis-vinyl alcohol was used directly in
subsequent synthesis step. 1H-NMR (CDCI3, 400 MHz) d
7.24 - 7.38 (m, 10H), 6.10 (q, 1H), 5.84 (dd, 1H),
4.88 (m, 1H), 4.59 (d, 1H), 1.36 (d, 3H). Example 6 -
Preparation of 8A 8A (1) Via mixed anhydride method .
The coupling to the side chain acid was performed with
2.0 g of above material as follows: to a solution of
12 (2.4 g, 11.3 mmol) in 20 mL of THF was added
triethylamine (3.7 mL, 26.3 mmol) at room temperature.
The resulting brown solution was cooled to 0 0C, and
trimethylacetyl chloride (1 .3 mL, 10.8 mmol) slowly
added over 5 minutes. The mixture was stirred for 1
hour. 4-Dimethylaminopyridine (0.04 g, 0.3 mmol)
andvinyl alcohol (2.0 g, 7.5 mmol) were then added.
After 18 hours at 0 0C, the 



mixture was warmed to room temperature, and quenched
with 30 mL of water. Toluene (10 mL) was added to form
a split. The upper organic layer was further washed
with 40 mL of 2.5% ammonium hydroxide solution, and 30
mL of 10% sodium chloride solution fosfore
concentrating on roiovap (35 0C, 50 mbar).
Purification was performed on Biotage flash
chromatography equipped with 90 g silica cartridge.
After eluting with 1 L of 25% ethyl acetate/heptane
and 0.5 L of 30% ethyl acetate/heptane, pure fractions
were collected. Upon concentrating, 1.6 g of clear oil
was obtained (49.9% yield). HPLC retention times (254
nm): 12, 1.9 min; 11A, 4.0 min; mixed anhydride, 9.4
min; 8A, 16.7 min. 1H-NMR (CDCI3, 400 MHz) d 7.37 -
7.45 (m, 11H), 6.37 (m, 1H), 6.26 (m, 1H), 5.84 - 5.96
(m, 3H), 4.08 (m, 4H), 2.49 (m, 4H), 1.88 (m, 2H),
1.58 (d, 3H). (2) Via EDCI chemistry. To a slurry of
10A (25.0 g, 94.2 mmol) and Lindlar's catalyst (5%
Pd/CaCO3, 0.25 - 1.75 g) in 200 mL of ethyl acetate
was added hydrogen gas (100 psi, Parr instrument). The
mixture was stirred at room temperature, and monitored
at intervals for reaction progress by H-NMR. Upon
completion of reaction, the mixture was filtered to
remove catalysts, washed 



forward with 30 mL of ethyl acetate and concentrated
on rotovap (25 0C, 35 mbar) to give 25.8 g of brown
oil. This crude cis-vinyl alcohol intermediate was
used directly in the subsequent synthesis step. The
coupling to the side chain acid was performed as
follows: to a solution of cis-vinyl alcohol, 11A (23.8
g, 113 mmol) and 4-dimethylaminopyridine (5.8 g, 47
mmol) in 250 mL of methylene chloride was added
EDCI.HCI (21 .7 g, 113 mmol) at 0 0C. The mixture was
then stirred for 17 hours at 0 0C, following whichHPLC
analysis showed < 0.5 % of alkenol remaining. The
mixture was warmed to room temperature, and quenched
with 200 mL of 1N sulfuric acid. The upper organic
layer was washed with a mixture of 50 mL of saturated
sodium bicarbonate solution and 50 mL of water to
adjust the pH to 8. Upon concentrating, 58.1 g of dark
brown oi! was obtained. Puiiiiua on was performed on
Biotage Flash 75 chromatography equipped with 800 g
silica cartridge. The crude product was loaded
directly onto the column as oil, and further washed
down with 2 x 20 mL of toluene. Pure fractions were
collected after eluting with 10L of 25% ethyl
acetate/heptane. Upon concentrating, 2 1.6 g of pale
yellow oil was obtained (49.9% yield). 



Example 7 - Diels-Alder Reaction Diels-Alder
cvclization to 7B. A solution of 8A (21 .6 g, 47.0
mmol) in 130 mL of o-xylene was heated at reflux (147
0C) for 16 hours, after which it was cooled to 40 0C,
and 1,8-diazabicyclo[5.40]undec-7-ene (DBU) (0.30 g,
1.9 mmol) was added. H-NMR analysis after 2 hours
showed epimerization was complete, and a ratio of 94:6
for the exo/endo isomer. Heating was stopped, and the
solution washed with 50 mL of 1N sulfuric acid to
purge 1,8- diazabicyclo[5.40]undec-7-ene. A second
wash with 50 mL of saturated sodium bicarbonate
solution adjusted pH back to neutral. The organic
layer was concentrated on rotovap (55 0C, 25 mbar) to
give 36 g of brown oil, which was loaded onto 800 g
silica cartridge of Biotage Flash 75 chromatography
andwashed down with 2 x 20 ml_ of o-xylene. Pure
fractions were obtained after eluting with 15 L of 40
% ethyl acetate / heptane. Upon concentration, 18.6 g
of white solid was obtained (86.1% yield). 1H-NMR
(CDCI3, 400 MHz) d 7.23 - 7.47 (m, 10H), 5.29 (s, 1H),
4.73 (m, 1H), 3.98 (m, 4H), 3.02 (d, 1H), 2.76 (m,
2H), 2.49 (m, 1H), 2.40 (m 2H), 2 11 (m, 1H), 1 S4
(rn, 1H), 1.76 (U, i H), 1.56 (d, 3H), 1.24 (m, 1H). 



Example 8 - Preparation of 7C Hydrogenation 7 B 7C To
a slurry of 7B ( 18.6 g, 40.5 mmol) and 5% Pt on
carbon (9.3 - 18.6 g) in 110 mL of ethyl acetate was
added hydrogen gas (100 psi, via Parr instrument). The
mixture was stirred at room temperature, and monitored
at intervals for reaction progress by HPLC. After 37
hours, H-NMR showed approximately 10% of 7B left. The
mixture was filtered to remove catalysts, washed
forward with 100 mL of ethyl acetate and concentrated
on rotovap (30 0C, 40 mbar) to give 19.3 g of clear
oil. A portion of this (17.6 g) was re-dissolved in
110 mL of ethyl acetate, and re-subjected to
hydrogenation by adding 5% Pt on carbon (9.3 g) and
hydrogen gas (100 psi, via Parr instrument). HPLC
analysis after 24 hours showed the reaction was
completed. The mixture was filtered, and washed
forward with 50 mL of ethyl acetate and concentrated
on rotovap (30 0C, 60 mbar) to give 20.6 g of clear
oil. Upon standing overnight, crystals were formed.
Further sonication (for 2 minutes) and concentration
(30 



0C, 30 mbar) gave 17.9 of white solid. A portion of
the crude material (2.0 g) wasre-dissolved in 5 ml_ of
methylene chloride, loaded onto 90 g silica cartridge
of Biotage flash chromatography and washed down with 2
x 5 mL of methylene chloride. Pure fractions were
collected after eluting with 2 L of 45% ethyl
acetate/heptane. Upon concentration on rotovap (30 0C,
60 mbar), a white solid ( 1 .5 g) was obtained (78.7%
y eldV HPLC retention timss (254 pm): , 7.4 miri; 7C,
6.8 min. 1H-NMR (CDCI3, 400 MHz) d 7.23 - 7.56 (m,
10H), 4.92 (m, 1H), 3.93 (m, 4H), 2.54 (m, 1H), 2.31
(m, 1H), 2.02 (m, 1H), 1.81 (m, 2H), 1.69 (m, 3H),
1.56 (d, 3H), 1.29 (m, 4H). Example 9 - Preparation of
15: 50 mg. of Compound 7A was mixed with 2 mL of 20%
NaOH solution aq., and the mixture was stirred at room
temperature for 16 hours. To this mixture was added
2.5 mL of 50% aq. HCI, and agitation continued for
another 30 min. Compound 15 was extracted with TBME (4
mL) and the structure was confirmed by NMR. Example 10
- Preparation of 8A 8BIn a procedure analogous to the
synthesis of ester 8A above via mixed 



anhydride chemistry, the experiment performed on 12 (
1.0 g, 7.1 mmol) and Compound 11B gave 1.3 g of ester
8B (clear yellow oil, 54.9% yield). 1H-NMR of vinyl
alcohol intermediate (CDCI3, 400 MHz): 6.13 (m, 2H),
4.88 (d, 1H), 4.64 (m, 1H), 3.08 (s, 3H) 3.02 (s, SH),
1.36 (d, 3H). Example 11 - Preparation of 7C 8 B 7C
Diels-Alder cvclization to 7C. In a procedure
analogous to the synthesis of 7B, the experiment
performed on 8B (0.30 g, 0.89 mmol) showed 90:10 ratio
of exo/endo isomer by H-NMR. 1H-NMR (CDCI3, 400 MHz) d
5.36 (s, 1H), 4.58 (m, 1H), 3.94 (m, 4H), 3.31 (m,
1H), 3.08 (s, 3H), 2.98 (s, 3H), 2.81 (m, 1H), 2.67
(m, 1H), 2.45 (m, 1H), 2.39 (s, 2H), 1.83 (m, 1H),
1.75 (m, 2H), 1.26 (d, 3H), 1.12 (m, 1H). Example 12 -
Preparation of 13B: In a procedure analogous to the
synthesis of 8A, the experiment performed on alkynol
amide 1OC (5.4 g, 29.5 mmol) gave 8.2 g of yellow oil
(73.9% yield after subtracting toluene solvent). HPLC
retention times (gradientprogram 2, 254 nm): 12, 1.9
min; 13B, 3.6 min; mixed anhydride, 9.3 min. 1HNMR 



(CDCI3, 400 MHz) 5 7.41 (d, 1H), 6.25 (m, 1H), 5.76
(d, 1H), 5.63 (q, 1H), 4.01 (m, 4H), 3.72 (m, 4H)
13.68 (m, 4H), 2.48 (d, 2H), 2.40 (s, 2H), 1.80 (t,
2H), 1.59 (d, 3H). Example 13 - Preparation of 8B To a
slurry of 13B (3.9 g, 10.4 mmol), quinoline (0.37 ml_,
3.0 mmol) and Lindlar's catalyst (5 % Pd/CaCO 3, 0.34
- 0.85 g) in 20 ml_ of toluene was added hydrogen gas
( 1 atm, via balloon). The mixture was stirred at room
temperature, and monitored at intervals for reaction
progress by HPLC. Upon completion of reaction (< 4% of
13B on HPLC analysis), the mixture was filtered to
remove catalysts, and 2 x 15 mL of toluene was used to
rinse remaining materials forward. The filtrate was
washed twice with 15 mL of 0.5 N hydrochloric acid
solution (to purge quinoline), and then neutralized by
further washing with 15 mL of saturated sodium
bicarbonate solution and 15 mL of water. The isolated
organic layer was concentrated on rotovap (40 0C, 26
mm Hg) to give 3.7 g of clear oil (94.2 % yield). HPLC
retention times (gradient program, 254 nm): 8C, 8.5
min; 13B 14.1 min. 1H-NMR (CDCI3, 400 MHz) 7.36 (d,
1H), 6.19 (m, 1H), 



6.07 (d, 1H), 5.87 (m, 2H), 5.74 (d, 1H), 4.01 (m,
4H), 3.82 (m, 1H), 3.72 (m, 4H), 3.53 (m, 3H), 2.46
(d, 2H), 2.39 (s, 2H), 1.79 (t, 2H) 1 1.46 (d,
3H).Example 14 - Preparation of 7C via Diels-Alder
Reaction In a procedure analogous to the synthesis of
7, the experiment performed on 8C (3.4 g, 9.0 mmoL)
showed an exo/endo ratio of 9 1:9 after epimerization
by H-NMR. Upon purification via Biotage flash
chromatography, 2.9 g of clear oil was obtained (85.2%
yield). 1H-NMR (CDCI3, 400 MHz) d 5.36 (s, 1H), 4.59
(m, 1H), 3.96 (m, 5H), 3.60 - 3.72 (m, 7H), 3.52 (m,
2H), 3.37 (d, 1H), 2.75 (m, 2H), 2.40 (s, 1H), 2.37
(m, 1H), 1.89 (m, 1H), 1.76 (m, 2H), 1.30 (d, 3H),
1.13 (m, 1H). Compound 7D was reduced following
similar procedures described for the conversion of 7B
to 7C. Example 15 - Preparation 13C 13C To a solution
of 12 (16.6 g, 79 mmol) in 100 ml_ of toluene was
added triethylamine (25.7 ml_, 185 mmol), and the
resulting slurry was cooled to 0 0C. Mixed anhydride
formation was initiated via addition of
trimethylacetyl chloride(9.4 mL, 76 mmol) made slowly
over 10 minutes, and completed through stirring at 0
0C for 30 minutes. Catalytic amounts of
4-(dimethylamino)pyridine (0.26 g, 2 



mmol) and alcohol 10D (10.4 g, 53 mmol) were then
added into the mixture, followed by 100 mL of
tetrahydrofuran to wash remaining reagents down. After
stirring for 18 hours at 0 0C cooling was removed, and
ihs reaction mixture concentrated on rotovap (30 0C,
26 mm Hg) to yield 73 g of brown oil. Purification was
performed on Biotage flash chromatograph equipped with
800 g silica cartridge. The crude material was made
into a slurry with 25 mL of heptane, loaded onto the
column, and washed down with methylene chloride (10
mL). Pure fractions were collected after eluting with
10 L of 25% ethyl acetate in heptane and 5 L of 20%
ethyl acetate in heptane. Upon concentrating, Compound
13C was obtained as a yellow oil. HPLC retention times
(gradient program, 254 nm): 12, 3.1 min; 13C, 20.9
min. 1H-NMR (CDCI3, 400 MHz) d 7.40 (d, 1H)1 6.22 (s,
1H), 5.76 (d, 1H), 5.64 (q, 1H), 4.46 (m, 1H), 4.02
(m, 4H), 3.66 (m, 1H), 2.47 (d, 2H), 2.40 (s, 2H),
1.80 (t, 2H), 1.57 (d, 3H), 1.37 (d, 6H), 1.26 (dd,
6H). Example 16 - Preparation of 8D Lindlar
Catalyst/H2 



13C 8D To a slurry of 13C (6.6 g, 17 mmol), quinoline
(0.61 mL, 5 mmol) and Lindlar's catalyst (5 % Pd/CaCO
3, 0.66 g) in 66 mL of toluene was addedhydrogen gas
(1 atm, via balloon). The mixture was stirred at room
temperature, and monitored at intervals for reaction
progress by HPLC. Upon completion of reaction
(approximately 3 hours), the mixture was washed with
33 ml_ of 1 N hydrochloric acid solution to remove
quinoline. Further purification on Rjotage flash
chrornatograph was performed b loading the mixture
onto a 40 g silica cartridge, and washing remaining
materials forward with 2 x 15 mL of toluene. Pure
fractions were collected after eluting with 500 mL of
30% ethyl acetate in heptane. Upon concentrating, 7.3
g of yellow oil (8D) was obtained (95% yield after
subtracting for residual toluene). HPLC retention
times (gradient program, 254 nm): toluene, 18.9 min;
8D, 20.3 min; 13C, 20.9 min. 1H-NMR (CDCI3, 400 MHz) 5
7.34 (d, 1H), 6.17 (m, 1H), 6.09 (d, 1H), 5.79 (m,
1H), 5.75 (s, 1H), 5.72 (dd, 1H), 4.02 (m, 5H), 3.54
(m, 1H), 2.45 (d, 2H), 2.39 (s, 2H), 1.79 (t, 2H),
1.48 - 1.41 (m, 9H), 1.24 (d, 3H), 1.18 (d, 3H).
Example 17 - Preparation 7E 



A solution of 8D (2.8 g, 7.2 mmol) in 28 mL of
o-xylene in a 100 mL sealed tube was heated at reflux
(147 0C) for 16 hours. Upon cooling to below 50 0C,
1,8-diazabicyclo[5.4.0]undec-7-ene (0.04 g, 0.3 mmol)
was added, and the solution further stirred at 70 0C
for 4 hours to complete epimerization. H-NMR (CDCI3,
400 MHz) showed a 98:2 ratio of the exo/endo isomer
(from lactone proton signal at d 4.93 versus 4.65
ppm).The product was purified via a Biotage flash
chromatograph equipped with 90 g silica cartridge. The
solution of crude product was directly loaded onto the
column, and washed forward with 2 x 10 rnL of toluene.
Pure fractions were collected after eluting with 1.5 L
of 25% ethanol in toluene. After concentrating on
rotovap (40 0C 6 mm Hg), a yellow oil (3.3 g) was
obtained (56% yield aner subtracting for residual
toluene). HPLC retention times (gradient program, 215
nm) d 7E, 18.3 min. 1H-NMR (CDCI3, 400 MHz) d 5.38 (s,
1H), 4.66 (m, 1H), 3.98 (m, 4H), 3.44 (s, 1H), 3.36
(d, 1H), 2.72 (m, 2H), 2.41 (s, 2H), 2.37 (m, 1H),
1.87 (m, 1H), 1.78 (m, 2H), 1.42 (t, 6H), 1.37 (d,
3H), 1.30 (d, 3H), 1.20 (d, 3H), 1.25 - 1.17 (m, 2H).
Compound 7E was reduced following the same procedures
as described 



for the conversion of 7B to 7C. Example 18 -
Preparation of 22A 12 22A To a 3 L three neck flask
equipped with an agitator, thermometer, and a nitrogen
inlet, was added 100 g of 12, 1 L of acetonitrile, 600
mL 0.7N ptoluenesulfonic acid aqueous solution. The
reaction mixture was agitated at 20 0C for 20 hours
before cooling to O0C. About 40 mL of 50% sodium
hydroxide aqueous solution was added to adjust pH to
between 7 and 7.5 while maintaining the temperature at
O0C followed by adding 135 g of ammonium acetate. To
the reaction mixture was added 60 g of NaCNBH3 in
portions in 4 hours. Theresulting mixture was slowly
warmed to room temperature and agitated for two days.
The temperature was cooled to below 50C, and pH was
adjusted to about 12 with 50% sodium hydroxide aqueous
solution. About 250 mL of ethyl chloroformate was then
slowly added while maintaining the temperature below
50C. The pH was then adjusted to 7 with 35% aqueous
hydrochloric acid solution. The reaction mixture was
concentrated under vacuum to remove acetonitrile and
the pH was adjusted to about 2 with 35% aqueous
hydrochloric 



acid solution at below 50C. Product was extracted with
1 L of ethyl acetate twice. Combined organic layers
were washed with water to remove urethane. The organic
layer was then concentrated under vacuum, causing the
product to precipitate out as crystal. The crystal was
filtered and dried to provided 30 g solid of racemic
22A (26% yield). The racemic product was then resolved
by preparative chiral HPLC to provide pure Compound
22A. 1H-NMR (DMSO-d 6) d 12.1 (brs, 1H), 7.19 (d, J =
15.8 Hz, 1H), 7.14 (s, 1H), 6.21 (s, 1H), 5.66 (d, J =
15.8 Hz, 1H), 4.00 (q, J = 6.80 Hz, 2H), 3.57 (s, 1H),
2.20 - 2.40 (m, 3H), 1.90 - 2.00 (m, 1H), 1.78 (m,
1H), 1.43 (m, 1H), 1.19 (t, J = 7.05 Hz, 3H). The
preparative chiral HPLC conditions are as follows.
Column: ChiralPak AD-H 3.0 cm i.d. x 25cm L; Eluent:
CO2/MeOH=75/25; Temperature: 300C; Recovery Yield for
Compound 22A: 89%; Purity: 98.5% ee. Example 19 -
Prepar ation of 21B: 21BIn a procedure analogous to
the synthesis of ester 8 via EDCI method, the
experiment performed with carbamate acid 22A (1 .0 g,
4.2 mmol) gave 0.83 g of 2 1B (clear oil, 48% yield).
1H-NMR (CDCI3, 400 MHz) d 7.25 - 7.39 (m, 11H), 



6.27 (m, 1H), 6.17 (s, 1H), 5.77 - 5.91 (m, 3H), 4.68
(s, 1H), 4.15 (m, 2H), 3.94 (s, 1H), 2.57 (d, 1H),
2.33 (m, 1H). 2.01 (m, 1H); 1 94 (m, I H) 1.61 (m,
2H), 1.49 (d, 3H), 1.28 (t, 3H). Example 20 -
Preparation of 2OB via Diels-Alder Reaction In a
procedure analogous to the synthesis of 7B, the
experiment performed on 2 1B ( 1 .80 g, 3.7 mmol)
showed a 93:7 ratio of exo/endo isomer by H-NMR. Upon
purification via Biotage flash chromatography, 1.2 g
of white solid was obtained (66.7% yield). (HPLC
retention times (254 nm): endo isomer of 2OB, 7.8 min;
2OB, 8.0 min; 20 before epimerization, 8.9 min;
alkenyl ester, 15.9 min. 1H-NMR (CDCI3, 400 MHz) d
7.23 - 7.51 (m, 10H), 5.30 (s, 1H), 4.71 (m, 1H), 4.56
(d, 1H), 4.1 1 (m, 2H), 3.44 (s, 1H), 2.98 (d, 1H),
2.63 (m, 3H), 2.48 (m, 1H), 2.13 (m, 2H), 1.91 (m,
1H), 1.55 (d, 3H), 1.29 (m, 4H), 0.98 (m, 1H). Example
2 1 - Preparation of 25B via Hydrogenation ,NHCOOEt
2OB 25BIn a procedure analogous to the synthesis of
7C, the experiment performed on 2OB (0.52 g, 1. 1
mmol) gave 0.47 g of Compound 25B (90% yield). 



HPLC retention times (isocratic program, 254 nm): 25B,
15.9 min; 2OB, 20.0 min. 1H-NMR (CD3CN, 400 MHz) d
7.27 - 7.50 (m, 10H), 5.39 (d, 1H), 4.83 (m, 1H). 4.01
(m, 2H), 3.37 (m, 1H), 2,01 - 2.52 (m, 8H), 1.S2 (ci,
IH), i.68 (m, i H), 1.53 (m, 1H), 1.46 (d, 3H), 0.99 -
1.22 (m, 7H). Example 22 - Conversion of 25B to 17A To
a 250-mL 3-neck flask equipped with an agitator,
thermometer, and a reflux condenser, were added 10 g
of 25B (20.4 mmol) and THF (50 ml_). To this solution
was added an aqueous solution of 5% (w/w) sodium
hydroxide (50 ml_). The reaction mixture was then
heated to 40C and agitated at 40C for about 4 hours.
When the hydrolysis reaction was judged complete,
toluene (50 mL) was added and the mixture was agitated
at a rather fast rate for about 10 minutes. The
organic phase containing the by-product was separated
from the aqueous phase containing product. The organic
phase was back extracted with 5% aqueous NaOH solution
(50 mL). The combined aqueous solutions were extracted
twice with toluene (2 x 50 mL) and the organic
extracts were discarded. To the aqueous solution were
added a solvent mixture of toluene (25 mL) and 



THF (50 mL). The resulting mixture was cooled to
between 0 to 50C. A 2 Nhydrochloric acid aqueous
solution (circa 59 ml_) was added to adjust the pH of
the mixture from about 13 to 2.5 at 0 to 5C. The
aqueous phase was then separated from the organic
phase and extracted with a solvent mixture of toluene
(25 ml_) and THF (50 mL). The organic phase and
organic wash were combined and diluted with THF (50
mL). Ths mixture was then concsrs[rated
atmospherically to a final moisture content of < 0.05%
by repeated distillations. The crude product was used
in the next step without further isolation and
purification (containing 6.80 g, 99% yield). 1H-NMR
(CD3CN) d 9.72 (bs, 1H), 7.17 - 7.41 (Ph in toluene),
5.45 (bs, 1H)14.68 (dt, J = 5.90, 16.0, 1H), 4.03 (q,
J = 7.10, 2H), 3.45 - 3.50 (m, 1H), 2.50 - 2.65 (m,
2H), 2.45 (dd, J = 5.64, 11.5, 1H), 2.36 (methyl in
toluene), 1.83 (m, 4H), 1.34 - 1.50 (qt, J = 2.91 ,
11.0, 1H), 1.32 (d, J = 5.91 , 3H), 1.15 - 1.25 (m,
6H), 0.95 - 1.05 (m, 2H). Example 23 - Preparation of
23C To a solution of 22A (3.0 g, 13 mmol) in 20 mL of
toluene was added triethylamine (4.9 mL, 35 mmol), and
the resulting slurry was cooled to 0 0C. To further
solubilize the mixture, 20 mL of tetrahydrofuran was
added. Mixed 



anhydride formation was initiated via addition of
trimethylacetyl chloride ( 1.5 mL, 1.2 mmol) over 5
minutes, and completed through stirring at 0 0C for 2
hours. Catalytic amounts of 4-(dimethylamino)pyridine
(0.05 g, 0.4 mmol) and alcohol 10D (2.0 g, 10 mmol)
were then added into the brown slurry / mixture,
followed by 5 mL of tetrahydrofuran to wash remaining
reagents down.After stirring for 72 hours at 0 0C,
cooling was removed, and the reaction quenched with 20
ml_ of water. The lower aqueous layer was separated,
while the organic was washed with a mixture of 20 mL
saturated sodium bicarbonate solution and 10 mL of
water, and then concentrated on rotovap (35 0C, 26 mm
Hg) to yield 6.5 g of brown oi! Purification was
performed on a Biotage flash chromatograph equipped
with 90 g silica cartridge. The crude material was
made into a slurry with 10 mL of heptane, loaded onto
the column, and washed down with toluene (2 x 15 mL).
Pure fractions were collected after eluting with 1500
mL of 30% ethyl acetate in heptane. Upon
concentration, 3.8 g of pale yellow oil (23D) was
obtained (91% yield). HPLC retention times (gradient
program, 254 nm): 22, 4.2 min; 23C, 20.7 min. 1H-NMR
(CDCI3, 400 MHz) 6 7.32 (d, 1H), 6.16 (s, 1H), 5.75
(d, 1H), 5.61 (q, 



1H), 4.85 (d, 1H), 4.42 (m, 1H), 4.10 (q, 2H), 3.88
(s, 1H), 3.62 (m, 1H), 2.53 (dd, 1H), 2.33 (d, 2H),
2.02 (m, 1H), 1.88 (m, 1H), 1.55 (d, 3H), 1.34 (d,
6H), 1.22 (m, 9H). Example 24 - Preparation of 21C To
a slurry of 23C (3.4 g, 8.1 mmol), quinoline (0.31 mL,
2.6 mmol) and Lindlar's catalyst (5 % Pd/CaCO3, 0.34 -
0.85 g) in 34 mL of toluene was added hydrogen gas ( 1
atm, via balloon). The mixture was stirred at room
temperature, and monitored at intervals for reaction
progress by HPLC. Upon completion of reaction (< 4% of
23C on HPLC analysis), the mixture was filtered to
removecatalysts, and 2 x 15 mL of toluene was used to
rinse the remaining materials forward. The filtrate
was washed twice with 15 mL of 0.5 N hydrochloric acid
solution (to purge quinoline), and then neutralized by
further washing with 15 mL of saturated sodium
bicarbonate solution and 15 mL of water. The isolated
organic was concentrated on rotovap (40 0C, 26 mm Hg)
to givs 3.9 g of yellow oil (88 % yield after
subtracting for residual toluene). H-NMR analysis
showed material to be pure, and hence could be used
directly in next synthesis step. HPLC retention times
(gradient program, 254 nm): toluene, 18.9 min; 2 1C,
20.3 



min; 23C, 20.7 min. 1H-NMR (CDCI3, 400 MHz) d 7.26 (d,
1H), 6.14 (m, 1H), 6.09 (d, 1H), 5.80 - 5.70 (m, 3H)
14.72 (d, 1H), 4.13 (m, 2H), 4.01 (m, 1H), 3.94 (s,
1H), 3.53 (m, 1H), 2.58 (dd, 1H), 2.35 (m, 2H), 1.99
(m, 1H), 1.90 (m, 1H), 1.59 (m, 1H), 1.43 (m, 9H),
1.24 (m, 6H), 1.17 (d, 3H). Example 25 - Preparation
of 2OC A solution of 21C (3.0 g, 7.1 mmol) in 30 mL of
o-xylene in a 100 mL sealed tube was heated at reflux
(147 0C) for 2 1 hours. Upon cooling to room
temperature, the mixture was washed twice with 15 mL
of saturated sodium bicarbonate solution to purge
impurities, and the organic layer was concentrated (50
0C, 26 mm Hg) to give 3.7 g of brown oil. This crude
product was used directly in subsequent reduction
step. H-NMR (CDCI3, 400 MHz) showed a 96:4 ratio of
the exo/endo isomer (from alkene proton signal at d
5.41 versus 5.22ppm). HPLC retention times (isocratic
program, 215 nm): endo isomer of 2OC, 10.5 min; 2OC,
12.8 min; toluene, 14.0 min; o-xylene, 22.4 min.
Example 26 - Preparation of 25C 2OC 25C To a slurry of
2OC (3.7 g of oil from above procedures) and Pt/C
catalyst 



(5% Pt/C, 50% wet - 1.0 g) in 30 ml_ of ethyl acetate
was added hydrogen gas (1 atm, via balloon). The
mixture was stirred at room temperature, and monitored
at intervals for reaction progress by HPLC. Upon
completion of reaction (< 3% of 2OC on HPLC analysis
after 12 hours), the mixture was concentrated to
dryness on rotovap (30 0C, 26 mm Hg), re-dissolved
into a slurry with 10 mL of toluene, and loaded onto a
90 g silica cartridge for purification by Biotage
flash chromatography. Some toluene (3 x 5 mL) was used
to wash remaining materials onto the column. Pure
fractions were collected after eluting with 1000 mL of
40% ethyl acetate in heptane and 2000 mL of 50% ethyl
acetate in heptane. Upon combining and concentrating
the desired fractions on rotovap (30 C, 26 mm Hg), 2.5
g of white solid 25C was obtained (83% yield for 2
steps). HPLC retention times (isocratic program, 215
nm): 25C, 10.1 min; 2OC, 12.7 min. 1H-NMR (CDCI3, 400
MHz) 4.81 (m, 1H), 4.71 (d, 1H), 4.09 (m, 2H), 4.00
(m, 1H), 3.46 (m, 2H), 2.61 (m, 1H), 2.48 (q, 1H),
2.20 (m, 1H), 2.04 - 1.79 (m, 4H) 1 1.60 (m, 1H), 1.42
(d, 3H), 1.38 (d, 3H), 1.34 (d, 3H), 1.29 - 1.16 (m,
10H), 0.93 (m, 1H).Example 27 - Preparation of
Compound 28A 



To a 100 mL three neck flask equipped with an
agitator, thermometer, and a nitrogen inlet, was added
22A (2.0 g) and tetrahydrofuran (50 mL). The mixture
was agitated for 10 minutes and then triethylamine (4
mL) was added slowly at below 25C. The mixture was
cooled to O0C followed by slowly adding
trimethylacetyl chloride (1 mL) while maintaining the
temperature below 50C. After the reaction mixture was
agitated for 30 minutes at below 50C, 4-
(dimethylamino)pyridine (40 mg) and 27A ( 1.7 g
active) were added. The resulting mixture was agitated
at below 50C. After the reaction was judged complete,
water (5 mL) was added slowly to quench the reaction
and the temperature was allowed to warm up to 2O0C. 5%
sodium bicarbonate aqueous solution (20 mL) and ethyl
acetate (50 mL) were added. Organic layer was
separated and concentrated under vacuum to provide
crude oil. The oil was further purified by column
chromatography to provide about 2.0 g of Compound 28A
as white solid (56% molar yield). 1H-NMR (DMSO-d6) d
7.40 (s, 5H), 7.32 (d, J = 15.8 Hz, 1H), 7.15 (d, J =
7.29 Hz, 1H), 6.33 (s, 1H), 5.76 (d, J = 15.8 Hz, 1H),
5.60 (q, 6.76 Hz, 1H), 5.20 (s, 2H), 3.98 (q, J = 7.08
Hz, 2H), 3.57 (s, 1H), 



2.42 (d, J = 16.9 Hz, 1H), 2.30 (s, 2H), 1.85-2.00 (m,
1H), 1.76-1 .80 (m, 1H), 1.51 (d, J = 6.82 Hz, 3H),
1.43 (m, 1H), 1.16 (t, J = 7.09 Hz, 3H). Example 28 -
Preparation of 17A29A 17A To a 100 ml_ three neck
flask equipped with an agitator, thermometer, and a
nitrogen inlet, were added Compound 28A (0.5 g),
Lindlar catalyst (50 mg), tetrahydrofuran (20 mL), and
quinoline (0.1 ml_). The mixture was agitated under
hydrogen (15 psig) at room temperature for about 15
minutes. The reaction mixture was diluted with ethyl
acetate (50 mLO before filtering through Celite to
remove catalyst. The organic solution was washed with
1 N hydrochloric acid aqueous solution (10 mL) to
quinoline, and then washed with 5% sodium carbonate
aqueous solution (10 mL), and brine (10 mL). The
organic layer was concentrated to give crude 26A as an
oil. Without further purification, the oil was
dissolved in oxylene (4 mL) to make solution A. To the
second 100 mL three neck flask equipped with an
agitator, thermometer, condenser, and a nitrogen
inlet, was added oxylene (3 mL). The solvent was
heated to reflux at 14O0C followed by slowly adding
the 



solution A through syringe pump in about 1 hour. The
mixture was agitated at reflux for an additional 6
hours and then cooled to room temperature. 1,8-
Diazabicyclo[5.4.0]undec-7-ene ( 1 drop) was added,
and the resulting mixture was agitated at room
temperature for about 12 hours. The mixture was
diluted with ethyl acetate (25 mL), washed with 1 N
hydrochloric acid aqueous solution(5 mL), 5% sodium
bicarbonate aqueous solution (5 ml_), and brine (5
ml_). The organic layer was concentrated to give crude
29A as an oil. Without purification, the crude 29A was
dissolved in ethyl acetate (25 mL). 5 mL of the
solution was diluted with ethyl acetate (15 mL) and
then transferred into a hydrogenator together with 50
mg of 5% Pt/C (50% wet). The resulting mixture was
agitated under hydrogen (100 psig) at room temperature
for 20 hours. Another 10 mg of 10% Pd/C (50% wet) was
added and the mixture was agitated under hydrogen (100
psig) at room temperature for another 2 hours. After
filtering through Celite, the mixture was concentrated
under vacuum to provide about 35 mg of crude 17A.
1H-NMR (CD3CN-d6) d 9.30 (brs, 1H), 5.40 (s, 1H), 4.69
(m, 1H), 4.03 (q, J = 7.00 Hz, 2H), 3.40 (m, 1H),
2.55-2.66 (m, 2H), 2.42 (dd, J = 11.5, 5.67 Hz, 1H),
1.78-1 .95 (m, 4H), 1.35 (m, 1H), 1.30 (d, J = 



5.91 Hz13H), 1.18-1 .27 (m, 6H), 0.95-1 .05 (m, 1H).
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 skill in
the art. All such alternatives, modifications, and
variations are intended to fall within the spirit and
scope of the present invention.CLAIMS What is claimed
is: 1. A process for preparing Compound 1 via
cyclization, said cyclization comprising the steps of:
a) heating Compound 2 in a solvent to an elevated
temperature; and b) treating with a base, wherein
Compound 2 is given by the formula wherein: R1 is
selected from the group consisting of OR and NR5Re, R2
and R3 are independently selected from the group
consisting of H, NHR7, OR8, NHC(O)R4, and NO2, or R2
and R3, taken together with the carbon 



to which they are attached, form a 5- to 7-membered
heterocyclic ring containing 1 to 3 heteroatoms, and R
, R5, R6, R7, and R8 are each independently selected
from the group consisting of H, alkyl, alkenyl,
alkynyl, alkoxy, cycloalkyl, aryl, alkylaryl,
arylalkyl, and heteroaryl groups, or when R1 is NR5R6
then R5 and R6 may, together withthe nitrogen to which
they are attached, form a 3- to 6-membered
heterocyclic ring containing 1 to 3 heteroatoms. 2.
The process of claim 1, wherein said solvent is
selected from the group consisting of xylene,
N-methylpyrrolidinone, Dimethylsulfoxide, diphenyl
ethar, Dimetnylaceiarnide, and mixtures thereof. 3.
The process of claim 1, wherein the base is selected
from the group consisting of organic, inorganic, and
organometallic bases. 4. The process of claim 3,
wherein the base is selected from the group consisting
of triethylamine, 1,5-diazabicyclo[4,3,0]non-5-ene,
1,4- diazabicyclo[2,2,2]octane, and
1,8-diazabicyclo[5,4,0]undec-7-ene. 5. The process of
claim 1, wherein said temperature is between about 70C
and about 190C. 



6. The process of claim 1, wherein said temperature is
between about 80 C and about 170 C. 7. The process of
claim 1, wherein said temperature is between about 100
C and about 160 C. 8. The process of claim 1, wherein
said temperature is between about 120 C and about
150C.9. A process for preparing Compound 3: 3 wherein
Ri0 and Rn are each independently selected from the
group consisting of H, alkyl, alkoxy, C(O)R ,
cycloalkyl, aryl, alkylaryl, arylalkyl, and heteroaryl
groups, wherein R4 is selected from the group
consisting of H, alkyl, alkoxy, cycloalkyl, aryl,
alkylaryl, arylalkyl, and heteroaryl groups, R12 is
selected from the group consisting of halogen, -CF3 Cr
C6 alkyl, CrC 6 alkoxy, and -COOR 13 , wherein R13 is
selected from the group consisting of H, Cr C alkyl,
phenyl, and benzyl, and n is an integer ranging from 1
to 5, said process comprising the steps of: (a)
reducing Compound 1, 



to Compound 4:(b) converting Compound 4 to Compound 5:
r (C) converting Compound 5 to Compound 3. 10. The
process of claim 9, wherein the step of converting
Compound 5 to Compound 3 comprises reacting Compound 5
with Compound 6: to yield Compound 3, wherein Ri 4 is
selected from the group consisting of alkyl,
cycloalkyl, aryl, heteroaryl, and allyl. 11. A process
for preparing Compound 7 via cyclization: 7 said
cyclization comprising the steps of: 1) heating
Compound 8 in a solvent to an elevated temperature;
and, 2) treating with a base,wherein Compound 8 is
given by the formula: 8 wherein R15 and Ri 6 are each
independently selected from the group consisting of H,
alkyl, cycloalkyl, aryl, alkylaryl, arylalkyl, and
heteroaryl groups or, when taken together with the
nitrogen to which they are attached, may form a 3- to
6- 



membered heterocyclic ring containing 1 to 3
heteroatoms. 12. The process of claim 11, wherein
Compound 8 is prepared by a process comprising:
converting Compound 9: OH to Compound 10: 10 and
converting Compound 10 to Compound 8. 13. The process
of claim 12, wherein Compound 10 is converted to
Compound 8 by: (a) reducing Compound 10 to Compound
11:HO- V=O NR15R16 11 ; and, (b) reacting Compound 11
with Compound 12: 12 to yield Compound 8. 



14.. The process of Claim 12, wherein Compound 10 is
converted to Compound 8 by reacting Compound 10 with
Compound 12 to yield Compound 13: 13 and reducing
Compound 13 to yield Compound 8. 15. The process of
Claim 12, wherein Compound 9 is converted to Compound
10 by a process selected from the group consisting
of:(a) and (b) wherein: P is a protecting group and X
is a leaving group and is selected from the group
consisting of Cl, Br, I , and heterocyclic rings; L is
a ligand and is selected from PFT3 wherein R' is
selected from the group consisting of alkyl, aryl,
alkylaryl, and NR", wherein R" is selected from the
group consisting of alkyl, aryl, and alkylaryl; Y is
selected from the group consisting of Cl, Br, I, and
R'"COO, wherein R'" 



is selected from the group consisting of alkyl, aryl,
alkylaryl, and arylalkyl; and, n ranges from Oto 4.16.
A process for preparing Compound 3A: 3A wherein Rn is
selected from the group consisting of alkyl, alkoxy,
C(O)FU, cycloalkyl, aryl, alkylaryl, arylalkyl, and
heteroaryl groups; and R12 is selected from the group
consisting of halogen, -CF3, Cr C6 alkyl, alkoxy, and
- COORi 3, wherein R13 is selected from the group
consisting of H, C1-C6 alkyl, phenyl, and benzyl, and
n is an integer ranging from 1 to 5, comprising: (a)
reducing Compound 7 to Compound 7A1: 7A'wherein R15
and Ribare each independently selected from the group
consisting of H, alkyl, cycloalkyl, aryl, alkylaryl,
arylalkyl, and heteroaryl groups or, when taken
together with the nitrogen to which they are attached,
may form a 3- to 6-membered heterocyclic ring
containing 1 to 3 heteroatoms; (b) hydrolyzing
Compound 7A1to yield Compound 15: 



15 (c) aminating Compound 15 to yield Compound 4: 4
wherein Ri0 and Rn are each independently selected
from the group consisting of H, alkyl, alkoxy, C(O)R4,
cycloalkyl, aryl, alkylaryl, arylalkyl, and heteroaryl
groups, wherein R4 is selected from the group
consisting of H, alkyl, alkoxy, cycloalkyl, aryl,
alkylaryl, arylalkyl, and heteroaryl groups; (d)
converting Compound 4 to Compound 17:17 (q) converting
Compound 17 to Compound 18: 18 ; and, (f) converting
Compound 18 to Compound 3A: 3A. 17. The process of
claim 16, wherein the step of converting Compound 18
to Compound 3A comprises reacting Compound 18 with
Compound 6:6 wherein R is selected from the group
consisting of alkyl, cycloalkyl, aryl, heteroaryl, and
allyl, to yield Compound 3A. 



18. A process for preparing Compound 20: 20 comprising
cyclizing Compound 21: 21 wherein R10 and Rn are each
independently selected from the group consisting of H,
alkyl, alkoxy, C(O)R4, cycloalkyl, aryl, alkylaryl,
arylalkyl, and heteroaryl groups, wherein R4 is
selected from the group consisting of H, alkyl,
alkoxy, cycloalkyl, aryl, alkylaryl, arylalkyl, and
heteroaryl groups; and, R15 and R16 are each
independently selected from the group consisting of H,
alkyl, cycloalkyl, aryl, alkylaryl, arylalkyl, and
heteroaryl groups or, when together with the nitrogen
to which they are attached, may form a 3- to
6-membered heterocyclic ring containing 1 to 3
heteroatoms. 19. The process of Claim 18, wherein
Compound 2 1 is prepared by a process comprising: (a)
converting Compound 9:to Compound 10: 10 ; and, 



(b) converting Compound 10 to Compound 21. 20. The
process of Claim 19, wherein the step of converting
Compound 10 to Compound 21 comprises: (a) reducing
Compound 10 to Compound 11: HO-< j= O NR15R16 11 ;
and, (b) reacting Compound 11 with Compound 22: 22 to
yield Compound 21. 2 1. The process of Claim 19,
wherein the step of converting Compound 10 to Compound
21 comprises: (a) reacting Compound 10 with Compound
22 22to yield Compound 23: 23 ; and, (b) reducing
Compound 23 to yield Compound 21. 



22. A process for preparing Compound 3C: 3C
comprising: (a) reducing Compound 20: 20 wherein R10
and Rn are each independently selected from the group
consisting of H, alkyl, alkoxy, C(O)R , cycloalkyl,
aryl, alkylaryl, arylalkyl, and heteroaryl groups,
wherein R4 is selected from the group consisting of H,
alkyl, alkoxy, cycloalkyl, aryl, alkylaryl, arylalkyl,
and heteroaryl groups; R15 and Ri 6 are each
independently selected from the group consisting of
H,alkyl, cycloalkyl, aryl, alkylaryl, arylalkyl, and
heteroaryl groups, or when together with the nitrogen
to which they are attached, may form a 3- to
6-membered heterocyclic ring containing 1 to 3
heteroatoms to yield Compound 25: I 25 (b) hydrolyzing
Compound 25 to Compound 4: 



4 (c) converting Compound 4 to Compound 5: 5 ; and,
(d) converting Compound 5 to Compound 3C:3C. 23. The
process of claim 22, wherein the step of converting
Compound 5 to Compound 3C comprises reacting Compound
5 with Compound 19: 19 to yield Compound 3C. 24. The
process of Claim 19, wherein Compound 9 is converted
to Compound 10 by a process selected from the group
consisting of: (a) and(b) wherein P is a protecting
group and X is a leaving group and is selected from
the group consisting of Cl, Br, I, and heterocyclic
rings, L is a ligand and is selected from PFT3 wherein
R' is selected from the group consisting of alkyl,
aryl, alkylaryl, and NR", wherein R" is selected from
the group 



consisting of alkyl, aryl, and alkylaryl, Y is
selected from the group consisting of Cl, Br, I, and
R'"C00, wherein R"' is selected from the group
consisting of alkyl, aryl, alkylaryl, and arylalkyl,
and n ranges from 0 to 4. 25. A process for preparing
Compound 29: 29 comprising cyclizing Compound 26:26
wherein R10 and Rn are each independently selected
from the group consisting of H, alkyl, alkoxy, C(O)R
4, cycloalkyl, aryl, alkylaryl, arylalkyl, and
heteroaryl groups, wherein R4 is selected from the
group consisting of H, alkyl, slkoxv. cvclo lkvl.
irv!. slkvisrvl. srvlslkvl. pd h tsrosrv! QGOUDS. spd
Ri 7 is selected from the group consisting of H,
alkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, and
allyl groups. 26. The process of claim 25, wherein
Compound 26 is prepared by a process comprising: (a)
reacting Compound 27: 



27 with Compound 22: 22 to yield Compound 28: 28 ;
and, (b) reducing Compound 28 to yield Compound 26.27.
The process of claim 26 wherein compound 27 is
prepared by converting Compound 9: OH 9 to Compound
27: 27. 28. A process for preparing Compound 3C: 3C
comprising: (a) reducing Compound 29: wherein Rio and
R1 1 are each independently selected from the group 



consisting of H, alkyl, alkoxy, C(O)R , cycloalkyl,
aryl, alkylaryl, arylalkyl, and heteroaryl groups,
wherein R4 is selected from the group consisting of H,
alkyl,alkoxy, cycloalkyl, aryl, alkylaryl, arylalkyl,
and heteroaryl groups, and R is selected from the
group consisting of H, alkyl, cycloalkyl, aryl,
arylalkyl, heteroaryl, and allyl groups, to yield
Compound 4: 4 (b) converting Compound 4 to Compound 5:
5 and, (c) converting Compound 5 to Compound 3C: 3C.
29. The process of claim 28, wherein the step of
converting Compound 5 to Compound 3C comprises
reacting Compound 5 with Compound 19:to yield Compound
3C. 30. A compound of the following formula: wherein
Ri 5 and Ri 6 are each independently selected from the
group consisting of H, alkyl, cycloalkyl, aryl,
alkylaryl, arylalkyl, and heteroaryl groups or, when
together with the nitrogen to which they are attached,
may form a 5- to 7-membered heterocyclic ring
containing 1 to 3 heteroatoms. 



3 1. A compound of the following formula: HO-K ]=O
NR15R16 wherein Ri 5 and Ri 6 are each independently
selected from the group consisting of H, alkyl,
cycloalkyl, aryl, alkylaryl, arylalkyl, and heteroaryl
groups or, when together with the nitrogen to which
they are attached, may form a 5- to 7-membered
heterocyclic ring containing 1 to 3 heteroatoms.32. A
compound of the following formula: wherein Ri is
selected from the group consisting of OFU and NR5Re,
R2 and R3 are independently selected from the group
consisting of H, NHR7, OR8, NHC(O)R4, and NO2, or R2
and R3, taken together with the carbon to which they
are attached, form a 5- to 7-membered heterocyclic
ring containing 1 to 3 heteroatoms, and R4, R5, R >
R7, and R8 are each independently selected from the
group consisting of H, alky!, alkoxy, cycloalkyl,
aryl, alkylaryl, arylalkyl, and heteroaryl groups, or
when Ri is NR5R6 then R5 and R6 may, together with the
nitrogen to which they are attached, form a 3- to
6-membered 



heterocyclic ring containing 1 to 3 heteroatoms. 33. A
compound of the following formula: 1 wherein Ri is
selected from the group consisting of OR4 and NR5R6,
R2 and R3 are independently selected from the group
consisting of H, NHR7, OR8, NHC(O)R4, and NO2, or R2
and R3, taken together with the carbon to which they
are attached, form a 3- to 5-membered heterocyclic
ring containing 1 to 3 heteroatoms, andF RB. R , R7,
and R8 are each independently selected from the group
consisting of H, alkyl, alkoxy, cycloalkyl, aryl,
alkylaryl, arylalkyl, and heteroaryl groups, or when
Ri is NR5R then R5 and R may, together with the
nitrogen to which they are attached, form a 5- to
7-membered heterocyclic ring containing 1 to 3
heteroatoms. 34. A compound of the following formula:
30 wherein Ri is selected from the group consisting of
OR4 and NR5R6, R4, R5, and R6 are each independently
selected from the group 



consisting of H, alkyl, alkoxy, cycloalkyl, aryl,
alkylaryl, arylalkyl, and heteroaryl groups, or when
Ri is NR5R6 then R5 and R6 may, together with the
nitrogen to which they are attached, form a 5- to
7-membered heterocyclic ring containing 1 to 3
heteroatoms; and R10 and R are each independently
selected from the group consisting of H, alkyl,
alkoxy, C(O)R , cycloalkyl, aryl, alkylaryl,
arylalkyl, and heteroaryl groups. 35. A compound of
the following formula: wherein Ri is selected from the
group consisting of H and R4, andR2 and R3 are
independently selected from the group consisting of H,
NHR5, OR6, NHC(O)R7, and NO2, or R2 and R3, taken
together with the carbon to which they are attached,
form a 5- to 7- membered heterocyclic ring containing
1 to 3 heteroatoms, and R4, R5. Re, and R7 are each
independently selected from the group consisting of H,
alkyl, alkoxy, cycloalkyl, aryl, alkylaryl, arylalkyl,
and heteroaryl groups. 



36. A compound of the following formula: 2 wherein Ri
is selected from the group consisting of OR4 and
NRsRe, R2 and R3 are independently selected from the
group consisting of H, NHR7, OR8 , NHC(O)R4, and NO2,
or R2 and R3, taken together with the carbon to which
they are attached, form a 5- to 7-membered
heterocyclic ring containing 1 to 3 heteroatoms, and
Rt, R5, Re, R7, and Rs are each independently selected
from the group consisting of H, alkyl, alkoxy,
cycloalkyl, aryl, alkylaryl, arylalkyl, and heteroaryl
groups, or when Ri is NRsRe then Rs and Re may,
togetherwith the nitrogen to which they are attached,
form a 3- to 6- membered heterocyclic ring containing
1 to 3 heteroatoms. 








