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(57) ABSTRACT 
Compounds, pharmaceutical compositions, and methods for 
modulating processes mediated by Steroid receptors. In 
particular, preparation and methods of use of non-Steroidal 
compounds and compositions that are agonists, partial ago 
nists, and antagonists for the androgen receptor (AR) are 
described. Further, described are the methods of making and 
use of critical intermediates including a Stereoselective 
synthetic route to intermediates for the AR modulators. 



US 2003/0186970 A1 

ANDROGEN RECEPTOR MODULATOR 
COMPOUNDS AND METHODS 

0001. This application claims priority to U.S. Provisional 
Application Serial No. 60/150,988, filed Aug. 27, 1999, the 
entire disclosure of which is incorporated by reference 
herein. 

FIELD OF THE INVENTION 

0002 This invention relates to non-steroidal compounds 
that are modulators (i.e. agonists and antagonists) of andro 
gen receptors, and to methods for the making and use of Such 
compounds. 

BACKGROUND OF THE INVENTION 

0003 Intracellular receptors (IRs) form a class of struc 
turally-related genetic regulators Scientists have named 
“ligand dependent transcription factors.” R. M. Evans, Sci 
ence, 240:889 (1988). Steroid receptors are a recognized 
Subset of the IRS, including the progesterone receptor (PR), 
androgen receptor (AR), estrogen receptor (ER), glucocor 
ticoid receptor (GR) and mineralocorticoid receptor (MR). 
Regulation of a gene by Such factors requires both the IR 
itself and a corresponding ligand, which has the ability to 
selectively bind to the IR in a way that affects gene tran 
Scription. 

0004 Ligands to the IRS can include low molecular 
weight native molecules, Such as the hormones progester 
one, estrogen and testosterone, as Well as Synthetic deriva 
tive compounds Such as medroxyprogesterone acetate, 
diethylstilbesterol and 19-nortestosterone. These ligands, 
when present in the fluid Surrounding a cell, pass through the 
outer cell membrane by passive diffusion and bind to Spe 
cific IR proteins to create a ligand/receptor complex. This 
complex then translocates to the cell's nucleus, where it 
binds to a specific gene or genes present in the cell's DNA. 
Once bound to DNA, the complex modulates the production 
of the protein encoded by that gene. In this regard, a 
compound that binds an IR and mimics the effect of the 
native ligand is referred to as an "agonist', while a com 
pound that inhibits the effect of the native ligand is called an 
“antagonist.” 
0005 Ligands to the steroid receptors are known to play 
an important role in health of both women and men. For 
example, the native female ligand, progesterone, as well as 
Synthetic analogues, Such as norgestrel (18-homonorethis 
terone) and norethisterone (17O-ethinyl-19-nortestoster 
one), are used in birth control formulations, typically in 
combination with the female hormone estrogen or Synthetic 
estrogen analogues, as effective modulators of both PR and 
ER. On the other hand, antagonists to PR are potentially 
useful in treating chronic disorders, Such as certain hormone 
dependent cancers of the breast, ovaries, and uterus, and in 
treating non-malignant conditions Such as uterine fibroids 
and endometriosis, a leading cause of infertility in Women. 
Similarly, AR antagonists, Such as cyproterone acetate and 
flutamide, have proved useful in the treatment of prostatic 
hyperplasia and cancer of the prostate. 
0006 The effectiveness of known modulators of steroid 
receptorS is often tempered by their undesired Side-effect 
profile, particularly during long-term administration. For 
example, the effectiveness of progesterone and estrogen 
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agonists, Such as norgestrel and diethylstilbesterol respec 
tively, as female birth control agents must be weighed 
against the increased risk of breast cancer and heart disease 
to women taking Such agents. Similarly, the progesterone 
antagonist, mifepristone (RU486), if administered for 
chronic indications, Such as uterine fibroids, endometriosis 
and certain hormone-dependent cancers, could lead to 
homeostatic imbalances in a patient due to its inherent 
croSS-reactivity as a GR antagonist. Accordingly, identifica 
tion of compounds that have good Specificity for one or more 
Steroid receptors, but have reduced or no croSS-reactivity for 
other Steroid or intracellular receptors, would be of Signifi 
cant value in the treatment of male and female hormone 
responsive diseases. 
0007. A group of quinolinone and coumarin analogs 
having a fused ring System of the aryl, piperidine, pyrroli 
dine, or indoline Series have been described as androgen 
modulators. See U.S. Pat. No. 5,696,130; Int. Patent Appl. 
WO 97/49709; L. G. Hamann, et. al. J. Med. Chem., 
41:623-639 (1998); J. P. Edwards, et al., Bioorg. Med. 
Chem. Lett., 8:745-750 (1998). 
0008. In addition, novel enantioselective synthetic routes 
to N-alkyl or N-aryl 3,4-dihydro-2H-1,4-benzoxazine com 
pounds are described. Such compounds are key intermedi 
ates in the preparation of quinolinones and other fused ring 
Structures of the instant invention. Often, when Such fused 
ring compounds are chiral and possess biological activity, 
only one enantiomer is biologically active, or the enanti 
omers possess different biological activity. Isolating and 
testing Such enantiomers often yields a compound with 
enhanced Selectivity, lower toxicity, and greater potency. 
Therefore, it would be highly advantageous to Selectively 
prepare these types of compounds in the desired configura 
tion. See Atarashi S., et al., J. Heterocyclic Chem., 28:329 
(1991); Xie, L. J., Chinese Chemical Letters, 6:857 (1995); 
Mitscher, L. A., et al., J. Med. Chem., 30:2283 (1987). 
0009. The entire disclosures of the publications and ref 
erences referred to above and hereafter in this Specification 
are incorporated herein by reference. 

SUMMARY OF THE INVENTION 

0010. The present invention is directed to novel com 
pounds, pharmaceutical compositions, and methods for 
modulating processes mediated by Steroid receptors. More 
particularly, the invention relates to non-Steroidal com 
pounds and compositions that are high-affinity, high-speci 
ficity agonists, partial agonists (i.e., partial activators and/or 
tissue-specific activators) and antagonists for the androgen 
receptor (AR). Also provided are methods of making and 
using Such compounds and pharmaceutical compositions, as 
well as critical intermediates used in their Synthesis. 
0011. In another aspect of the invention, a stereoselective 
Synthetic route to intermediate compounds for these AR 
modulators is described. This aspect of the invention relates 
to preparing N-alkylated amino alcohol intermediates Ste 
reoselectively. 

0012. These and various other advantages and features of 
novelty that characterize the invention are pointed out with 
particularity in the claims annexed hereto and forming a part 
hereof. The following detailed description of the invention 
provides a better understanding of the invention, its advan 
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tages, and objects obtained by its use, as well as preferred 
embodiments of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0013 In accordance with the present invention, we have 
developed novel compounds, compositions, and methods of 
preparation of non-Steroidal compounds that are AR modu 
lators. Specifically, we have developed high affinity, high 
Specificity agonists, partial agonists (i.e., partial activators 
and/or tissue-specific activators) and antagonists for the 
androgen receptor and methods of preparing these com 
pounds and compositions. 
0.014. In accordance with the present invention and as 
used herein, the following structure definitions are provided 
for nomenclature purposes. Furthermore, in an effort to 
maintain consistency in the naming of compounds of similar 
Structure but differing Substituents, the compounds 
described herein are named according to the following 
general guidelines. The numbering System for the location of 
Substituents on Such compounds is also provided. 
0.015 The term “alkyl” refers to an optionally substituted 
Straight-chain or branched-chain hydrocarbon radical having 
from 1 to about 10 carbon atoms, more preferably from 1 to 
about 6 carbon atoms, and most preferably from 1 to about 
4 carbon atoms. Examples of alkyl radical include methyl, 
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, Sec-butyl, tert 
butyl, pentyl, hexyl, octyl and the like. 
0016. The term “alkenyl' refers to a straight-chain or 
branched-chain hydrocarbon radical having one or more 
carbon-carbon double-bonds and having from 2 to about 10 
carbon atoms, preferably from 2 to about 6 carbon atoms, 
and most preferably from 2 to about 4 carbon atoms. 
Preferred alkenyl groups include allyl. Examples of alkenyl 
radicals include ethenyl, propenyl, 1,4-butadienyl and the 
like. 

0017. The term “allyl” refers to the radical CH=CH 
CH. 
0.018. The term “alkynyl refers to a straight-chain or 
branched-chain hydrocarbon radical having one or more 
carbon-carbon triple-bonds and having from 2 to about 10 
carbon atoms, preferably from 2 to about 6 carbon atoms, 
and most preferably from 2 to about 4 carbon atoms. 
Examples of alkynyl radicals include ethynyl, propynyl, 
butynyl and the like. 
0019. The term aryl refers to optionally substituted aro 
matic ring Systems. The term aryl includes monocyclic 
aromatic rings, polycyclic aromatic ring Systems, and pol 
yaromatic ring Systems. The polyaromatic and polycyclic 
ring Systems may contain from two to four, more preferably 
two to three, and most preferably two, rings. 
0020. The term “heteroaryl” refers to optionally substi 
tuted aromatic ring Systems having one or more heteroatoms 
Such as, for example, oxygen, nitrogen and Sulfur. The term 
heteroaryl may include five- or six-membered heterocyclic 
rings, polycyclic heteroaromatic ring Systems, and polyhet 
eroaromatic ring Systems where the ring System has from 
two to four, more preferably two to three, and most prefer 
ably two, rings. The terms heterocyclic, polycyclic het 
eroaromatic, and polyheteroaromatic include ring Systems 
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containing optionally Substituted heteroaromatic rings hav 
ing more than one heteroatom as described above (e.g., a six 
membered ring with two nitrogens), including polyhetero 
cyclic ring Systems from two to four, more preferably two to 
three, and most preferably two, rings. The term heteroaryl 
includes ring Systems. Such as, for example, pyridine, quino 
line, furan, thiophene, pyrrole, imidazole and pyrazole. 

0021. The term “alkoxy' refers to an alkyl ether radical 
wherein the term alkyl is defined as above. Examples of 
alkoxy radicals include methoxy, ethoxy, n-propoxy, isopro 
poxy, n-butoxy, iso-butoxy, Sec-butoxy, tert-butoxy and the 
like. 

0022. The term “aryloxy' refers to an aryl ether radical 
wherein the term aryl is defined as above. Examples of 
aryloxy radicals include phenoxy, benzyloxy and the like. 

0023 The term “cycloalkyl” refers to a saturated or 
partially Saturated monocyclic, bicyclic or tricyclic alkyl 
radical wherein each cyclic moiety has about 3 to about 8 
carbon atoms. Examples of cycloalkyl radicals include 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the 
like. 

0024. The term “cycloalkylalkyl refers to an alkyl radi 
cal as defined above which is substituted by a cycloalkyl 
radical having from about 3 to about 8 carbon atoms. 

0025 The term “arylalkyl” refers to an alkyl radical as 
defined above in which one hydrogen atom is replaced by an 
aryl radical as defined above, Such as, for example, benzyl, 
2-phenylethyl and the like. Preferably, arylalkyl refers to 
arylmethyl. 

0026. The terms alkyl, alkenyl, and alkynyl include 
optionally Substituted Straight-chain, branched-chain, cyclic, 
Saturated and/or unsaturated Structures, and combinations 
thereof. 

0027. The terms cycloalkyl, allyl, aryl, arylalkyl, het 
eroaryl, alkynyl, and alkenyl include optionally Substituted 
cycloalkyl, allyl, aryl, arylalkyl, heteroaryl, alkynyl, and 
alkenyl groups. 

0028. The terms haloalkyl, haloalkenyl and haloalkynyl 
include alkyl, alkenyl and alkynyl Structures, as described 
above, that are Substituted with one or more fluorines, 
chlorines, bromines or iodines, or with combinations 
thereof. 

0029. The terms heteroalkyl, heteroalkenyl and het 
eroalkynyl include optionally Substituted alkyl, alkenyl and 
alkynyl Structures, as described above, in which one or more 
skeletal atoms are oxygen, nitrogen, Sulfur, or combinations 
thereof. 

0030) The substituents of an “optionally substituted” 
Structure include, for example, one or more, preferably one 
to four, more preferably one to two, of the following 
preferred Substituents: alkyl, alkenyl, alkynyl, aryl, het 
eroaryl, alkoxy, aryloxy, cycloalkyl, cycloalkylalkyl, aryla 
lkyl, amino, alkylamino, dialkylamino, F, Cl, Br, I, CN, 
NO, NR'R'', NHCH, N(CH), SH, SCH, OH, OCH, 
OCF, CH, CF, C(O)CH, COCH, COH and C(O)NH2, 
C-C alkyl, C-C haloalkyl, C-C cycloalkyl, C-C het 
eroalkyl, and OR. 
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0031) A 2H-1,4-benzoxazin-3(4H)-one is represented by 
the following structure: 

5 H 
N 4 O 

6 

OC r 
i o 

0032. A 2H-1,4-benzoxazine is represented by the fol 
lowing Structure: 

5 4 
N 

6 N3 

7 2 
O 

8 1. 

0033. A 7H-1,4-oxazino3.2-gquinolin-7-one is repre 
sented by the following structure: 

9 10 1. 

0034. A 1H-1,4oxazino3.2-gquinoline is represented 
by the following structure: 

9 10 H 
N1 

8 

7S 3 
N O 
6 5 4 

0035 A 1H-1,4-oxazino3.2-gquinoline-2(3H)-one is 
represented by the following Structure: 

9 10 H 
N1 O 

8 

7S r 
N O 
6 5 4 

0.036 A 3H-1,4oxazino3.2-gquinolin-2,7-dione is 
represented by the following Structure: 
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0037. A pyrido1',2':4,514oxazino3.2-gquinolin 
9(8H)-one is represented by the following structure: 

11 12 

1021 

0038 A 1H-pyrrolo1',2':4,514oxazino3.2-gquino 
lin-8(7H)-one is represented by the following structure: 

0039) A quinoxalin-2(1H)-one is represented by the fol 
lowing structure: 

8 H 
N1 O 

7 

OC r 
5 N 

0040. A quinoxaline is represented by the following 
Structure: 

5 4 
N 

6 n3 

OC D 2 
r N 

0041 A pyrazino3.2-gquinolin-2,7-dione is represented 
by the following structure: 

9 10 N O 
821 
7 

23 
O N N 

6 5 4 
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0.042 A pyrazino 3.2-gquinolin-7(6H)-one is repre 
sented by the following structure: O 1. 

N 
821 S2 
7 

23 
O N N 

H 5 4 

0.043 Compounds of the present invention are repre 
Sented by those having the formulas: 

R 

RA 

R 

RA 

R 

Y 

R2 R3 

R W. R4 
21 R5 

N i. 
RA N X V 

R8 

0044) wherein: 

21 

R 21 

Y 

21 

S. 

R2 R3 

21 

N 
N 

R8 

R2 R3 

Z. 

R8 

R2 R3 

N 

R8 

R2 R3 

21 

Z. 

R8 

R4 
W. 

R6 
X R7 

R4 

R6 
X R7 

V 

X1 mR7 

V 

m R7 

R4 
5 -R 

i. 

X V 

(I) 

OR 

(II) 

OR 

(III) 

OR 

(IV) 

OR 

(V) 

OR 

(VI) 

0.045 R1 represents hydrogen, F, Cl, Br, I., NO, OR, 
S(O), R, C-Cs alkyl, Cs-Cs 
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cycloalkyl, C-C heteroalkyl, C-C haloalkyl, aryl, 
arylalkyl, heteroaryl, C-C alkynyl, or C-C alk 
enyl, wherein the alkyl, cycloalkyl, heteroalkyl, 
haloalkyl, aryl, arylalkyl, heteroaryl, alkynyl, and 
alkenyl groups may be optionally Substituted; 

0046 R is hydrogen, F, Cl, Br, I, CF, CFH, CFH, 
CFOR, CHOR, OR, S(O), R, NR'R'', C.-C 
alkyl, C-C cycloalkyl, C-C heteroalkyl, C-Cs 
haloalkyl, aryl, arylalkyl, heteroaryl, C-C alkynyl, 
or C-C alkenyl, wherein the alkyl, cycloalkyl, 
heteroalkyl, haloalkyl, aryl, arylalkyl, heteroaryl, 
alkynyl, and alkenyl groups may be optionally Sub 
Stituted; 

0047 R is hydrogen, F, Cl, Br, I, OR, S(O), R, 
NR'R'', or C-C alkyl, C-C heteroalkyl, or C-C, 
haloalkyl and wherein the alkyl, heteroalkyl, and 
haloalkyl groups may be optionally Substituted; 

0048) R' and Reach independently are hydrogen, 
OR, S(O), R, NR'R'', C(Y)OR, COY)NR'R'', 
C-C alkyl, C-C cycloalkyl, C-C heteroalkyl, 
C-Cs haloalkyl, aryl, arylalkyl, heteroaryl, Ca-Cs 
alkynyl, or C-C alkenyl, wherein the alkyl, 
cycloalkyl, heteroalkyl, haloalkyl, aryl, arylalkyl, 
heteroaryl, alkynyl, and alkenyl groups may be 
optionally Substituted; or 

0049) R' and R taken together can form a saturated 
or unsaturated three- to Seven-membered ring that 
may be optionally Substituted; 

0050 R and R7 each independently are hydrogen, 
C-Cs alkyl, Ca-Cs cycloalkyl, C-Cs heteroalkyl, 
C-Cs haloalkyl, aryl, arylalkyl, heteroaryl, Ca-Cs 
alkynyl, or C-C alkenyl, wherein the alkyl, 
cycloalkyl, heteroalkyl, haloalkyl, aryl, arylalkyl, 
heteroaryl, alkynyl, and alkenyl groups may be 
optionally Substituted; or 

0051) R' and R' taken together can form a saturated 
or unsaturated three- to Seven-membered ring that 
may be optionally Substituted; or 

0052 R and R taken together can form a saturated 
or unsaturated three- to Seven-membered ring that 
may be optionally Substituted; 

0053 R is hydrogen, C-C alkyl, C-C het 
eroalkyl, C-C haloalkyl, F, Cl, Br, I., NO, OR, 
NR'R' or S(O), R, wherein the alkyl, heteroalkyl, 
and haloalkyl groups may be optionally Substituted; 

0054) R' is hydrogen, C-C alkyl, C-C het 
eroalkyl, C-C haloalkyl, aryl, heteroaryl, C-Cs 
alkenyl or arylalkyl, wherein the alkyl, heteroalkyl, 
haloalkyl, aryl, heteroaryl, alkenyl and arylalkyl 
groups may be optionally Substituted; 

0055) R' is hydrogen, C-C alkyl, C-C het 
eroalkyl, C-C haloalkyl, aryl, heteroaryl, C-Cs 
alkenyl, arylalkyl, SOR' or S(O)R', wherein the 
alkyl, heteroalkyl, haloalkyl, aryl, heteroaryl, alk 
enyl and arylalkyl groups may be optionally Substi 
tuted; 

0056) R' is hydrogen, C-C alkyl, C-C het 
eroalkyl, C-C haloalkyl, aryl, heteroaryl, C-Cs 
alkenyl or arylalkyl, wherein the alkyl, heteroalkyl, 
haloalkyl, aryl, heteroaryl, alkenyl and arylalkyl 
groups may be optionally Substituted; 
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0057) R' is hydrogen, C-C alkyl, C-C het 
eroalkyl, C-C haloalkyl, aryl, heteroaryl, C-Cs 
alkenyl or arylalkyl, wherein the alkyl, heteroalkyl, 
haloalkyl, aryl, heteroaryl, alkenyl and arylalkyl 
groups may be optionally Substituted; 

0.058) R' is hydrogen, C-C alkyl, C-C cycloalkyl, 
C-Cs heteroalkyl, C-Cs haloalkyl, aryl, heteroaryl, or ary 
lalkyl, wherein the alkyl, heteroalkyl, haloalkyl, aryl, het 
eroaryl and arylalkyl groupS may be optionally Substituted; 
O 

0059) R' and R' taken together can form a saturated 
or unsaturated three- to Seven-membered ring that 
may be optionally Substituted; 

0060) R'' and Reach independently are hydrogen, 
C-C alkyl, C-C cycloalkyl, C-C heteroalkyl, 
C-Cs haloalkyl, aryl, heteroaryl, arylalkyl, Ca-Cs 
alkynyl or C-C alkenyl, wherein the alkyl, 
cycloalkyl, heteroalkyl, haloalkyl, aryl, heteroaryl, 
arylalkyl, alkynyl and alkenyl groups may be option 
ally substituted; 

0061 R^ is F, Br, Cl, I, CN, C-C alkyl, C-C, 
haloalkyl, C-C heteroalkyl, OR, NR'R'', SR', 
CHR, COR7, COR7, CONR7R 7, SOR7 or 
SOR", wherein the alkyl, heteroalkyl, and 
haloalkyl groupS may be optionally Substituted; 

0062) R' is hydrogen, C-C alkyl, C-Cs haloalkyl, 
C-C heteroalkyl, COR'7, COR7 or CONR'R'7, 
wherein the alkyl, heteroalkyl, and haloalkyl groups 
may be optionally Substituted; 

0063 R'7 is hydrogen, C-C alkyl, C-C haloalkyl 
or C-C heteroalkyl, wherein the alkyl, heteroalkyl, 
and haloalkyl groups may be optionally Substituted; 

0.064 
0065 n is 1 or 2; 
0066 V is O, S or CR'R'; 
0067 Wis O, S(O)NR', NC(Y)R'', or NSOR 
0068 X and Z each independently are O, S(O), 
NR'', NC(Y)R, NSOR or NS(O)R’; 

0069 Y is O or S; and 
0070) any two of R, R, R, R7, and R' taken 
together can form a Saturated or unsaturated three- to 
Seven-membered ring that may be optionally Substi 
tuted; 

m is 0, 1 or 2; 

0.071) 
0072 Preferred R' groups include hydrogen, F, Cl, Br, I, 
NO, OR, NR'R'', S(O), R., C-C alkyl, C-C, 
cycloalkyl, C-C heteroalkyl, C-C haloalkyl, allyl, C-Cs 
aryl, C-C arylalkyl, C-C heteroaryl, C-C alkynyl, and 
C-C alkenyl. The alkyl, cycloalkyl, heteroalkyl, haloalkyl, 
allyl, aryl, arylalkyl, heteroaryl, alkynyl, and alkenyl groups 
may be optionally substituted. More preferred R' groups 
include H, F, Cl, OR, NR'R'', S(O), R, and C-C alkyl. 
Particularly preferred R' groups include H, F, and Cl. 
0073 Preferred R groups include hydrogen, F, Cl, Br, I, 
CF, CFC1, CFH, CFH, CFOR, CHOR, OR, 
S(O), R, NR'R'', C.-Cs alkyl, C-C cycloalkyl, C-Cs, 

and pharmaceutically acceptable Salts thereof. 
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heteroalkyl, C-Cs haloalkyl, allyl, aryl, arylalkyl, het 
eroaryl, C-C alkynyl, or C-C alkenyl. The alkyl, 
cycloalkyl, heteroalkyl, haloalkyl, allyl, aryl, arylalkyl, het 
eroaryl, alkynyl, and alkenyl groups may be optionally 
substituted. More preferred R groups include H, F, Cl, 
methyl, ethyl, CF, CFH, CFC1, CFH, and OR. Particu 
larly preferred R groups include H, Cl, methyl, ethyl, CFs, 
CFH, CFC1. 
0074) Preferred R groups include hydrogen, F, Cl, Br, I, 
OR, S(O)mR, NR'R'', C-C alkyl, C-C heteroalkyl 
and C-C haloalkyl. The alkyl, heteroalkyl, and haloalkyl 
groups may be optionally substituted. More preferred R' 
groups include hydrogen, F, Cl, OR, NR'R'', and 
S(O), R. 
0075 Preferred R' groups include H, OR, C(Y)OR'', 
C-Cs alkyl, Ca-Cs cycloalkyl, C-Cs heteroalkyl, C-Cs 
haloalkyl, C-C alkynyl, C-C alkenyl, aryl, arylalkyl, and 
heteroaryl. The alkyl, cycloalkyl, heteroalkyl, haloalkyl, 
alkynyl, alkenyl, aryl, arylalkyl and heteroaryl groups may 
be optionally substituted. More preferred R' groups include 
H, OR, C(Y)OR', C-C alkyl, C-C heteroalkyl, C-C, 
haloalkyl, C-C alkynyl, and C-C alkenyl. Particularly 
preferred R' groups include H, OR, C(Y)OR'', C-C, 
alkyl, C-C haloalkyl, and where R' and R' together form 
a five- or six-membered ring. 
0.076 Also preferred are compounds where R' and R' 
together form a Saturated or unsaturated three- to Seven 
membered ring optionally Substituted with 1-2 Substituents. 
Examples of Such Substituents include, for example, hydro 
gen, F, Cl, Br, C-C alkyl, C-C cycloalkyl, C-C het 
eroalkyl, C-C haloalkyl, OR and NR'R''. The alkyl, 
cycloalkyl, heteroalkyl, haloalkyl groups may be optionally 
Substituted. 

0.077 Also preferred are compounds where R' and R' 
together form a five- to Seven-membered ring optionally 
substituted with 1-2 substituents. Examples of such substitu 
ents include F, C-C alkyl, C-C heteroalkyl, C-C, 
haloalkyl, and OR. The alkyl, heteroalkyl, and haloalkyl 
groups may be optionally Substituted. 

0078 Preferred R groups include H, OR, C(Y)OR'', 
C-Cs alkyl, C-Cs cycloalkyl, C-Cs heteroalkyl, C-Cs 
haloalkyl, C-C alkynyl, C-C alkenyl, aryl, arylalkyl, and 
heteroaryl. The alkyl, cycloalkyl, heteroalkyl, haloalkyl, 
alkynyl, alkenyl, aryl, arylalkyl and heteroaryl groups may 
be optionally substituted. More preferred R groups include 
hydrogen, OR, C(Y)OR', C-C alkyl, and C-C, 
haloalkyl. 

0079 Also preferred are compounds where R' and R' 
taken together form a Saturated or unsaturated three- to 
Seven-membered ring that may be optionally Substituted. 
0080 Preferred R groups include hydrogen, C-C alkyl, 
C-C cycloalkyl, allyl, C-C heteroalkyl, C-C haloalkyl, 
C-C alkynyl, C-C alkenyl, aryl, arylalkyl and heteroaryl. 
The alkyl, cycloalkyl, allyl, heteroalkyl, haloalkyl, alkynyl, 
alkenyl, aryl, arylalkyl and heteroaryl groups may be option 
ally substituted. More preferred R groups include hydro 
gen, CH, and CHCH. 
0081) Also preferred are compounds where R and R' 
taken together form a Saturated or unsaturated three- to 
Seven-membered ring that may be optionally Substituted. 
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0082) Preferred R' groups include hydrogen, C-C alkyl, 
C-C cycloalkyl, C-C heteroalkyl, C-Chaloalkyl, C-Cs 
alkynyl, C-C alkenyl, aryl, arylalkyl and heteroaryl. The 
alkyl, cycloalkyl, heteroalkyl, haloalkyl, alkynyl, alkenyl, 
aryl, arylalkyl and heteroaryl groups may be optionally 
Substituted. More preferred R7 groups include hydrogen, 
CH, and CHCH 
0083) Also preferred are compounds where R and R7 
taken together form a Saturated or unsaturated three- to 
Seven-membered ring that may be optionally Substituted. 
0084) Preferred R groups include hydrogen, F, Cl, Br, I, 
NO, OR, S(O),R, C-C alkyl, C-C heteroalkyl, C-C, 
haloalkyl, and NR'R''. The alkyl, heteroalkyl and 
haloalkyl groups may be optionally Substituted. More pre 
ferred R groups include hydrogen and F. 
0085 Preferred R groups include hydrogen, C(Y)R', 
C-C alkyl, C-C heteroalkyl, C-C haloalkyl, aryl, het 
eroaryl, arylalkyl, C-C alkynyl and C-C alkenyl. The 
alkyl, heteroalkyl, haloalkyl, aryl, heteroaryl, arylalkyl, 
alkynyl, and alkenyl groups may be optionally Substituted. 
More preferred R' groups include hydrogen, C(Y)R', and 
C-C alkyl. Particularly preferred R groups include CH, 
CHCH, CHCHCH, and C(O)CH. 
0.086 Preferred R' groups include hydrogen, C(Y)R', 
C(Y)OR', SOR', S(O)R', C-C alkyl, C-C het 
eroalkyl, C-C haloalkyl, aryl, heteroaryl, arylalkyl, C-C, 
alkynyl, and C-C alkenyl. The alkyl, heteroalkyl, 
haloalkyl, aryl, heteroaryl, arylalkyl, alkynyl, and alkenyl 
groups may be optionally substituted. More preferred R' 
groups include hydrogen, C-C alkyl, C(Y)R', C(Y)OR', 
SOR2. 
0087 Preferred R' groups include hydrogen, C-C, 
alkyl, C-C heteroalkyl, C-C haloalkyl, aryl, heteroaryl, 
arylalkyl, C-C alkynyl, and C-C alkenyl. The alkyl, 
heteroalkyl, haloalkyl, aryl, heteroaryl, arylalkyl, alkynyl, 
and alkenyl groups may be optionally Substituted. More 
preferred R' groups include hydrogen and C-C alkyl. 
0088 Preferred R' groups include hydrogen, C-C, 
alkyl, C-C heteroalkyl, C-C haloalkyl, aryl, heteroaryl, 
allyl, arylalkyl, C-C alkynyl, C-C alkenyl. The alkyl, 
heteroalkyl, haloalkyl, aryl, heteroaryl, allyl, arylalkyl, alky 
nyl, and alkenyl groups may be optionally Substituted. More 
preferred R' groups include hydrogen and C-C alkyl. 
0089) Preferred R' groups include hydrogen, C-Cs 
alkyl, C-C heteroalkyl, C-Cs haloalkyl, C-C cycloalkyl, 
aryl, heteroaryl, arylalkyl, heteroarylalkyl, C-C alkynyl, 
and C-C alkenyl. The alkyl, heteroalkyl, haloalkyl, 
cycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, alky 
nyl, and alkenyl groups may be optionally Substituted. More 
preferred R' groups include C-C alkyl, C-C alkenyl, 
C-C alkynyl, C-C, heteroalkyl and C-C haloalkyl. Par 
ticularly preferred R' groups include CH, CHCH, 
CHCHCH, CH(CH), CHCH (CH), 
CH(cyclopropyl), CHCCIF, CHCHF, and CHCF. 
0090 Preferred R' groups include hydrogen, C-Cs 
alkyl, C-C heteroalkyl, C-C haloalkyl, C-C alkynyl, 
C-Cs alkenyl, aryl, arylalkyl, and heteroaryl. The alkyl, 
heteroalkyl, haloalkyl, aryl, heteroaryl, arylalkyl, alkynyl, 
and alkenyl groups may be optionally Substituted. More 
preferred R' groups include hydrogen and C-C alkyl. 
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0091) Preferred R' groups include hydrogen, C-Cs 
alkyl, C-C heteroalkyl, C-C haloalkyl, C-C alkynyl, 
C-Cs alkenyl, aryl, arylalkyl, and heteroaryl. The alkyl, 
heteroalkyl, haloalkyl, aryl, heteroaryl, arylalkyl, alkynyl, 
and alkenyl groups may be optionally Substituted. More 
preferred R' groups include hydrogen and C-C alkyl. 
0092 Preferred R' groups include hydrogen, C-Cs 
alkyl, C-C heteroalkyl, C-C haloalkyl, C-C alkynyl, 
C-Cs alkenyl, COR'7, COR'7, CONR'R'', aryl, and 
heteroaryl. The alkyl, heteroalkyl, haloalkyl, aryl, het 
eroaryl, alkynyl, and alkenyl groups may be optionally 
substituted. More preferred R' groups include hydrogen 
and C-C alkyl. 
0.093 Preferred R^ groups include hydrogen, F, Cl, Br, I, 
CN, C-C alkyl, C-C heteroalkyl, C-C haloalkyl, OR', 
NR'R'7, SR, CHR, COR7, COR7, CONR7R'7, 
SOR'', and SOR7. The alkyl, heteroalkyl, and haloalkyl 
groups may be optionally substituted. More preferred R' 
groups include hydrogen, F, Cl, CN, and OR''. 
0094) Preferably n is 1 or 2. More preferably, n is 1. 
0.095 Preferably, m is 1 or 2. More preferably, m is 1. 
0096 Preferred V groups include O and S. More prefer 
ably, V is O. 
0097. Preferred W groups include O, S(O), NR", 
NC(Y)R'', and NSOR''. More preferred W groups include 
NR', NC(Y)R'', and NSOR''. Particularly preferred W 
groups include NR". 
0.098 Preferred X groups include O, S(O), NR', 
NC(Y)R'', NSOR" and NS(O)R. More preferred X 
groups include O, S(O), and NR''. Particularly preferred X 
groups include O and S(O). Most preferably, X is O. 
0099 Preferably Y is O. 
0100 Preferred Z groups include O, S(O), NR', 
NC(Y)R', NSOR" and NS(O)R. More preferred Z 
groups include O, S(O), and NR''. Most preferably, Z is 
NH. 

0101. In one aspect, compounds of formula I are pre 
ferred. 

0102) In another aspect, compounds of formula II are 
preferred. 
0103) In still another aspect, compounds of formula III 
are preferred. 
0104. In yet another aspect, compounds of formula IV are 
preferred. 
0105. In one preferred aspect, Rand Rare each hydro 
gen; X and Y are each independently O or S; W is NR'; and 
Z is NR''. 

0106 In another preferred aspect, R and R are each 
hydrogen; X and Y are each O, W is NR'; and Z is NR''. 
0107. In still another preferred aspect, Rand Rare each 
hydrogen; R is CF, X and Y are each O, W is NR'; and 
Z is NR''. 

0108. In yet another preferred aspect, R. R. R. R. R. 
R7, R, R'' and R^ are each hydrogen, R is CF, R is 
C-C alkyl, Wis NR', Z is NR', X and Y are each O; and 
m is 1 or 2. 
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0109) In yet another preferred aspect, R. R. R. R. R. 
R'' and R^ are each hydrogen, R is CF, R, R and Rare 
each C-C alkyl, W is NR", Z is NR'', X and Y are each 
O; and m is 1 or 2. 
0110. In yet another preferred aspect, R. R. R. R. R. 
R'' and R^ are each hydrogen, R is CF, R, R7 and Rare 
each C-C alkyl, W is NR", Z is NR'', X and Y are each 
O; and m is 1 or 2. 
0111. In a preferred aspect, the present invention provides 
a pharmaceutical compositions comprising an effective 
amount of an androgen receptor modulating compound of 
formulas I through VI shown above wherein R' through R', 
R^, V, W, X, Y, Z, m and n all have the same definitions as 
given above. 
0112) In a further preferred aspect, the present invention 
comprises methods of modulating processes mediated by 
androgen receptors comprising administering to a patient an 
effective amount of a compound of the formulas I through 
VI shown above, wherein R through R'7, R^, V, W, X, Y, 
Z, m and n all have the same definitions as those given 
above. 

0113 Any of the compounds of the present invention can 
be synthesized as pharmaceutically acceptable Salts for 
incorporation into various pharmaceutical compositions. AS 
used herein, pharmaceutically acceptable Salts include, for 
example, hydrochloric, hydrobromic, hydroiodic, hydrof 
luoric, Sulfuric, citric, maleic, acetic, lactic, nicotinic, Suc 
cinic, Oxalic, phosphoric, malonic, Salicylic, phenylacetic, 
Stearic, pyridine, ammonium, piperazine, diethylamine, 
nicotinamide, formic, urea, Sodium, potassium, calcium, 
magnesium, Zinc, lithium, cinnamic, methylamino, meth 
aneSulfonic, picric, tartaric, triethylamino, dimethylamino, 
and tris(hydroxymethyl)aminomethane. Additional pharma 
ceutically acceptable Salts are known to those skilled in the 
art. 

0114 AR agonist, partial agonist and antagonist com 
pounds (including compounds with tissue-selective AR 
modulator activity) of the present invention will prove 
useful in the treatment of acne (antagonist), male-pattern 
baldness (antagonist), male hormone replacement therapy 
(agonist), wasting diseases (agonist), hirsutism (antagonist), 
Stimulation of hematopoiesis (agonist), hypogonadism (ago 
nist), prostatic hyperplasia (antagonist), osteoporosis (ago 
nist) male contraception (agonist), impotence (agonist), 
Sexual dysfunction (agonist), cancer cachexia (agonist), 
various hormone-dependent cancers, including, without 
limitation, prostate (antagonist) and breast cancer and as 
anabolic agents (agonist). It is understood by those of skill 
in the art that a partial agonist may be used where agonist 
activity is desired, or where antagonist activity is desired, 
depending upon the AR modulator profile of the particular 
partial agonist. 
0115. It is understood by those skilled in the art that while 
the compounds of the present invention will typically be 
employed as a Selective agonists, partial agonistS or antago 
nists, that there may be instances where a compound with a 
mixed Steroid receptor profile is preferred. For example, use 
of a PR agonist (i.e., progestin) in female contraception 
often leads to the undesired effects of increased water 
retention and acne flare-ups. In this instance, a compound 
that is primarily a PR agonist, but also displayS. Some AR and 
MR modulating activity, may prove useful. Specifically, the 
mixed MR effects would be useful to control water balance 
in the body, while the AR effects would help to control any 
acne flare-ups that occur. 

Oct. 2, 2003 

0116 Furthermore, is understood by those skilled in the 
art that the compounds of the present invention, including 
pharmaceutical compositions and formulations containing 
these compounds, can be used in a wide variety of combi 
nation therapies to treat the conditions and diseases 
described above. Thus, the compounds of the present inven 
tion can be used in combination with other hormones and 
other therapies, including, without limitation, chemothera 
peutic agents Such as cytostatic and cytotoxic agents, immu 
nological modifierS Such as interferons, interleukins, growth 
hormones and other cytokines, hormone therapies, Surgery 
and radiation therapy. 

0117 Representative AR modulator compounds (i.e., 
agonists and antagonists) according to the present invention 
include: 

CF Me 

N 

l?o D O O 

H 

Compound 101 

1,2,3,6-Tetrahydro-1-methyl-9-(trifluoromethyl)- 
7H-1,4-oxazino3.2-gquinolin-7-one 

CF 

N 

C. D O O 

Me 

Compound 102 

1,2,3,6-Tetrahydro-1,6-dimethyl-9-(trifluoromethyl)- 
7H-1,4-oxazino3.2-gquinolin-7-one 

Me 
CF 

fo 21 D 
O O 

H 

Compound 103 

1-Ethyl-1,2,3,6-tetrahydro-9-(trifluoromethyl)- 
7H-1,4-oxazino3.2-gquinolin-7-one 

Me 
CF 

fo 21 D 
O O 

Me 

Compound 104 

1-Ethyl-1,2,3,6-tetrahydro-6-methyl-9-(trifluoromethyl)- 
7H-1,4-oxazino3.2-gquinolin-7-one 
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0118 Compounds of the present invention, comprising 
classes of heterocyclic nitrogen compounds and their deriva 
tives, can be obtained by routine chemical Synthesis by those 
skilled in the art, e.g., by modification of the heterocyclic 
nitrogen compounds disclosed or by a total Synthesis 
approach. 

0119) The sequences of steps for several general schemes 
to Synthesize the compounds of the present invention are 
shown below. In each of the schemes the R groups (e.g., R', 
R, etc.) correspond to the specific Substitution patterns 
noted in the Examples. However, it will be understood by 
those skilled in the art that other functionalities disclosed 
herein at the indicated positions of compounds of formulas 
I through VI also comprise potential substituents for the 
analogous positions on the Structures within the Schemes. 

0120) The synthesis of 7H-1,4-oxazino3.2-gquinolin 
7-one compounds (e.g., Structures 6 and 7), is depicted in 
Scheme I. The process of Scheme I begins with a cyclization 

of a haloacetyl halide onto 2-amino-5-nitrophenol (Structure 
1) with, for example, chloroacetylchloride to afford a lactam 
(Structure 2). See D. R. Shridhar, et al., Org. Prep. Proc. Int., 
14:195 (1982). The amide is then reduced to the correspond 
ing amine (Structure 3), with, for example, borane dimethyl 
Sulfide. See Y. Matsumoto, et. al., Chem. Pharm. Bull., 
44:103-114 (1996). Treatment of a compound such as Struc 
ture 3 with an aldehyde or its corresponding hydrate or 
hemiacetal, for example trifluoroacetaldehyde hydrate in the 
presence of a reducing agent, for example, Sodium 
cyanoborohydride, in a carboxylic acid, for example trifluo 
roacetic acid, affords a compound Such as Structure 4. The 
nitro derivative is reduced to the corresponding aniline, with 
a reducing agent, for example, Zinc and calcium chloride, to 
afford Structure 5. Treatment of the aniline with a B-ke 
toester or corresponding hydrate, for example 4,4,4-trifluo 
roacetoacetate, at elevated temperatures, followed by treat 
ment with an acid, for example, Sulfuric acid, affords a major 
product (Structure 6). The cyclization of anilines as 
described above is known as a Knorr cyclization. See G. 
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Jones, Comprehensive Heterocyclic Chemistry, Katritzky, A. 
R.; Rees, C. W., eds. Pergamon, N.Y., 1984. Vol. 2, chap. 
2.08, pp. 421-426, the disclosure of which is herein incor 
porated by reference. In turn, the quinolinone nitrogen may 
be alkylated by, for example, treatment with Sodium hydride 
followed by iodomethane, to afford a compound of Structure 
7. Alternatively, a quinolinone compound of Structure 6 can 
be converted to the corresponding quinoline by treatment 
with a dehydrating agent, for example, Oxyphosphoryl chlo 
ride, to afford a compound of Structure 7A. 
0121 Alternatively, a quinolinone compound of Struc 
ture 6 can be transformed to the corresponding thio-com 
pound by treatment with, for example, Lawesson’s reagent 
2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-diphosphetane-2, 
4-disulfide to give a 7H-1,4oxazino3.2-gquinolin-thione 
(e.g., Structure 8). See J. Voss, Encyclopedia of Reagents for 
Organic Synthesis, Paquette, L. A., Ed. John Wiley and 
Sons, New York, 1995; Vol. 1, pp 530-533, the disclosure of 
which is herein incorporated by reference. Alternatively, a 
compound of Structure 6 (or chiral Synthetic precursors of 
Structure 6) can be separated into its corresponding enanti 
omers, (+)-6 and (-)-6 by chiral HPLC, with, for example, 
a preparative Chiralpak AD column eluted with hexanes:iso 
propanol. 

Scheme II 
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0122) An alternate synthesis of 7H-1,4-oxazino3.2-g 
quinolin-7-one compounds (e.g., Structures 10 and 11) is 
shown in Scheme II. The process of Scheme II begins with 
a Knorr cyclization of 7-amino-3,4-dihydro-4-p-methoxy 
benzyl-2H-1,4-benzoxazine, and a B-ketoester promoted by 
an acid, for example, Sulfuric acid to afford a compound of 
Structure 10. Alkylation of the quinolinone nitrogen may be 
achieved by treatment with an aldehyde or its corresponding 

Oct. 2, 2003 

hydrate, for example cyclopropanecarboxaldehyde in the 
presence of a reducing agent, for example, Sodium 
cyanoborohydride, to afford the alkylated derivative of the 
corresponding quinolinone compound (e.g., Structure 11). 

Scheme III 

HO OR 

NH2 RX H 
OR Zn 

O CaCl2.H2O 

ON OMe ls 
RX H 

12 NaBHCN 

O O 

RX 

r R2 OEt 
NH R1 PPA 

OR OR 
Her Her 

ON 
R2 OEt 

13 

R1 
RX 1. 

R2 r N 
R 21 NH I 

CSF 
He 
2. PhSNa 

O OMe 

14 

RX O 

R2 r R 
OEt 

R NH 7 
21 R 

Br 

S. 
-Pro N OH 

15 

RX 

R2 r 
1. 

R 21 N O 
1. Tebbe 
--- 

N R7 2. reduce 
-Pro N O 

R6 

16 

RX 

R2 r 
R N Me 

21 deprotect 
Her 

S. R7 
-Pro N O 

R6 

17 



US 2003/0186970 A1 
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0123. An additional synthetic route into quinoline com 
pounds (e.g., Structures 16 and 18) is shown in Scheme III. 
The process of Scheme III begins with reductive amination 
of 2-methoxy-4-nitroaniline with an aldehyde or its corre 
sponding hydrate, for example trifluoroacetaldehyde hydrate 
in the presence of a reducing agent, for example, Sodium 
cyanoborohydride, in an acid, for example trifluoroacetic 
acid, to afford the corresponding N-alkylated amine. The 
nitro derivative is reduced to the corresponding aniline, with 
a reducing agent, for example, Zinc and calcium chloride, to 
afford a compound of Structure 13. Knorr cyclization of the 

16 
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aniline by heating with a B-ketoester or corresponding 
hydrate, for example 4,4,4-trifluoroacetoacetate, followed 
by treatment with an acid, for example, Sulfuric acid, affords 
a product of Structure 14. Protection of the pyridone ring, 
with, for example isopropyl iodide mediated by a base, for 
example, cesium fluoride, affords the corresponding imino 
ether. See T. Sato, et al, Synlett 1995, 845-846. Demethy 
lation of the anisole is accomplished by treatment with, for 
example, Sodium thiophenolate to afford a compound of 
Structure 15. See C. Hansson, et al., Synthesis 1975, 191. 
Treatment of aminophenol derivative 15 with an O-bro 
moester, for example, ethyl bromoacetate, and a base, with 
for example, potassium carbonate, affords a quinolinone 
compound (Structure 16). Treatment of quinolinone com 
pounds Such as Structure 16 with an alkylidenation reagent, 
for example, Tebbe's reagent, followed by reduction with, 
for example, Sodium cyanoborohydride, in an acid, for 
example acetic acid, affords a quinoline compound (e.g., 
Structure 17). See S. H. Pine, et al., J. Org. Chem. 1985, 50, 
1212, for the methylenation of amides. Deprotection can be 
accomplished in one of two ways. Treatment of the imino 
ether (Structure 17) with a mineral acid, for example hydro 
chloric acid, affords a 7H-1,4oxazino3.2-gquinolin-7- 
one compound (Structure 18). Alternatively, this 
transformation can be carried out with a Lewis acid, for 
example boron trichloride, to afford Structure 18. See T. 
Sala, et al., J. Chem. Soc., Perkin Trans. I, 1979, 2593. 
Quinolinone compounds of Structure 18 (or any chiral 
Synthetic precursor of 18) can be separated into their cor 
responding enantiomers, (+)-18 and (-)-18 by chiral HPLC, 
with, for example, a preparative Chiralpak AD column 
eluted with hexanes:isopropanol. 

Scheme IV 
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0.124. The process of converting quinolinone compounds 
(e.g., Structure 16) into corresponding hydroxyalkyl quino 
line compounds (e.g., Structure 19) and then further con 
Verting into corresponding hydroxyalkyl, acyloxyalkyl, and 
alkyloxyalkyl quinolinone derivatives (e.g., Structures 20, 
21, and 23 respectively) is shown in Scheme IV. The process 
of Scheme IV begins with a Tebbe olefination of a quino 
linone compound (e.g., Structure 16) followed by hydrobo 
ration of the resultant enamine to afford a hydroxyalkyl 
quinoline compound (Structure 19). See C. T. Goralski, et. 
al. Tetrahedron Lett. 1994, 35,3251, for the hydroboration 
of enamines. Hydrolysis of the imino ether with an acid, for 
example hydrochloric acid, affords a hydroxy quinolinone 
compound (e.g., Structure 20). 
0.125. Alternatively, hydrolysis of the imino ether of a 
hydroxyalkyl quinoline compound (e.g., Structure 19) can 

be carried out with an acid, for example hydrochloric acid, 
in acetic acid, to afford an acyloxyalkyl quinolinone com 
pound (Structure 21) Alternatively, a hydroxy quinoline 
compound (e.g., Structure 19) can be O-alkylated by treat 
ment with a base, for example, Sodium hydride, and an 
alkylating agent, with, for example methyl iodide, to afford 
an alkoxyalkyl quinoline compound (e.g., Structure 22). 
Imino ether hydrolysis of Structure 22 with an acid, for 
example hydrochloric acid in acetic acid, affords an alkoxy 
alkyl quinoline compound (Structure 23). Compound Such 
as Structures 20, 21, or 23 can be separated into their 
corresponding enantiomers, (+)-20 and (-)-20, (+)-21 and 
(-)-21, or (+)-23 and (-)-23 by chiral HPLC, with, for 
example, a preparative Chiralpak AD column eluted with 
hexanes:isopropanol. 

Scheme V 
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0126 Quinolinone compounds (e.g., Structure 16) may 
be converted into corresponding quinoline-diones (e.g., 
Structure 24), hydroxy quinolinones (e.g., Structure 25), and 
quinoline-thiones (e.g., Structures 26 and 27) by the pro 
cesses shown in Scheme V. The process of Scheme V begins 
with the deprotection of the imino ether of Structure 16 by 
treatment with a mineral acid, for example, hydrochloric 
acid, to afford a quinoline-dione compound of Structure 24. 
Alternatively, this transformation can be carried out with a 
Lewis acid, for example, boron trichloride, to afford a 
quinoline-dione compound (e.g., Structure 24). See T. Sala, 
et al., Supra. A quinoline-dione compound (e.g., Structure 
24) can be converted to a hydroxy quinoline compound (e.g., 
Structure 25) by addition of an organometallic reagent, for 
example, methyl lithium, which affords a hydroxy quinoline 
compound (Structure 25). 
0127 Quinoline compounds (e.g., Structure 16) can 
optionally be converted into corresponding thio-compounds 
(e.g., Structure 25) by treatment with, for example, Lawes 
Son's reagent 2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4- 
diphosphetane-2,4-disulfide). Hydrolysis of the imino ether 
with a Lewis acid, for example, boron trichloride, affords a 
quinoline-thione compound (Structure 26). 
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0128. A synthesis of quinolinone compounds such as 
Structure 30 is shown in Scheme VI. The process of Scheme 
VI begins with the O-alkylation of an o-aminophenol, for 
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example, a 6-amino-7-hydroxyquinoline, with a haloketone, 
for example, chloroacetone, mediated by a base, for 
example, potassium carbonate, followed by treatment with a 
reducing agent, for example, Sodium cyanoborohydride, in 
an acid, for example, acetic acid, to afford a quinoline 
compound of Structure 29. Hydrolysis of the imino ether of 
Structure 29 with an acid, for example, hydrochloric acid in 
acetic acid, affords a quinolinone compound of Structure 30. 
Alkylation of the quinolinone nitrogen is achieved by treat 
ment of quinolinone compounds (e.g., Structure 30) with an 
aldehyde or its corresponding hydrate, for example, cyclo 
propanecarboxaldehyde, with a reducing agent, for example, 
Sodium cyanoborohydride, in an acid, for example, acetic 
acid, affords a compound of Structure 31. 
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0129. An additional route to quinolinone compounds 
such as Structure 31D is shown in Scheme VIA. The process 
of Scheme VIA begins with the alkylation of a 6-amino 
quinolinone with, for example, 6-amino-7-methoxy-4-trif 
luoromethyl-1H-quinolin-2-one, with an alkyl halide, for 
example, isopropyl iodide, mediated by a base, for example, 
cesium fluoride, to afford a compound of structure 31B. 
Demethylation of the methyl ether is accomplished by 
treatment with, for example, Sodium thiophenolate to afford 
a compound of Structure 31C. Annulation of the oxazine 
ring can be accomplished by treatment with a vicinal diha 
lide, for example, 1,2-dibromoethane, mediated by a base, 
for example potassium carbonate, to afford the correspond 
ing 1,4-oxazine, which in turn is converted to a compound 
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of Structure 31D by treatment with an acid, for example, 
hydrochloric acid in acetic acid at elevated temperatures. 
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0130 Quinolinones (e.g., Structure 35) are prepared from 
benzoxazines (e.g., Structure 34) by the Synthetic route 
outlined in Scheme VII. Scheme VII begins with an alky 
lation of a haloketone onto 2-amino-5-nitrophenol (Struc 

Oct. 2, 2003 

ture 1) with, for example, 2-bromobutanone, mediated by a 
base, for example, potassium carbonate, followed by treat 
ment with a reducing agent, for example, Sodium 
cyanoborohydride, in an acid, for example acetic acid, to 
afford a benzoxazine compound (e.g., Structure 32). The 
benzoxazine is alkylated at the benzoxazine nitrogen by 
treatment of a benzoxazine compound (e.g., Structure 32) 
with an aldehyde, its corresponding hydrate or hemiacetal, 
with for example, trifluoroacetaldehyde hydrate in the pres 
ence of a reducing agent, for example, Sodium cyanoboro 
hydride, in an acid, for example trifluoroacetic acid. This 
procedure affords an alkylated benzoxazine compound (e.g., 
Structure 33). The nitro derivative of the alkylated benzox 
azine compound (Structure 33) is reduced to the correspond 
ing aniline by catalytic hydrogenation or with a reducing 
agent, for example, Zinc and calcium chloride, to afford 
benzoxazine compound (e.g., Structure 34). Knorr cycliza 
tion of an aminobenzoxazine (e.g., Structure 34) by heating 
with a B-ketoester or corresponding hydrate, with for 
example, 4,4,4-trifluoroacetoacetate, followed by treatment 
with an acid, for example, Sulfuric acid, affords a quinoli 
none product (e.g., Structure 35). 
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0131 Compounds such as the 3,4-dihydro-7-nitro-2H-1, 
4-benzoxazines of Structure 33 are key intermediates in the 
preparation of quinolinones and other fused ring Structures. 
In accordance with the current invention, we have developed 
a method to prepare these 3,4-dihydro-7-nitro-2H-1,4-ben 
Zoxazines in enantiomerically pure form (Structure 39) from 
optically pure B-aminoalcohols. A Synthetic method for the 
preparation of enantiomerically pure, fused ring compounds, 
Such as quinolinones 41, that relies upon Such intermediates 
is shown in Scheme VIII. 
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Scheme VIII 
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-continued 
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0132) The asymmetric synthesis of Scheme VIII begins 
with the chemo- and regioSelective N-alkylation of a B-ami 
noalcohol, either as a single enantiomer (R or S) or its 
racemate, for example, (R)-2-amino-1-propanol, onto a 3,4- 
dihalonitrobenzene, for example, 3,4-difluoronitrobenzene, 
mediated by a base, for example, Sodium bicarbonate, 
affords an optically pure arylamino alcohol (e.g., Structure 
36). Treatment of amino alcohol compounds Such as Struc 
ture 36 with an aldehyde or the corresponding hydrate or 
hemiacetal, for example, trifluoroacetaldehyde ethyl hemi 
acetal, in the presence of an acid catalyst, for example 
p-tolueneSulfonic acid, affords an optically pure oxazolidine 
compound (e.g., Structure 37). Treatment of an oxazolidine 
compound Such as Structure 37 with a reducing agent, for 
example, triethylsilane, in the presence of an acid, for 
example, boron trifluoride etherate, affords an N-alkyl Sub 
Stituted amino alcohol compound (e.g., Structure 38). Ben 
Zoxazine compounds (e.g., Structure 39), may then be 
formed by cyclization of the N-alkyl substituted amino 
alcohol compounds (e.g., Structure 38) by treatment with a 
base Such as Sodium hydride. Reduction of nitro benzox 
azine compounds (e.g., Structure 39) with a reducing agent, 
for example, Zinc and calcium chloride affords an amino 
benzoxazine compound (e.g., Structure 40). Treatment of an 
amino benzoxazine with a B-ketoester or its corresponding 
hydrate, for example ethyl 4,4,4-trifluoroacetoacetate, at 
elevated temperatures, affords the corresponding acetanil 
ide. Treatment of the acetanilide with an acid, for example, 
Sulfuric acid, affords an optically pure quinolinone com 
pound (e.g., Structure 41). An enantiomer of Structure 41, or 
a racemic mixture may be obtained by the Synthetic route as 
described in Scheme VIII, by starting with the enantiomer of 
the f-aminoalcohol as shown (e.g., an (S)-3-amino alcohol), 
or a racemic mixture of the f-aminoalcohol shown (e.g., a 
(+)-f3-amino alcohol. Accordingly, an (S)-f-amino alcohol, 
employed in Scheme VII, produces an (S)-quinolinone, an 
(R)-3-amino alcohol, employed in Scheme VII, produces an 
(R)-quinolinone, and a racemic mixture of the f-amino 
alcohol, employed in Scheme VII, produces a racemic 
mixture of the corresponding quinolinone. 
0.133 Introduction of an N-alkyl or N-methylaryl group 
through the reductive cleavage of Oxazolidine 37, as out 
lined in Scheme VIII, is generally applicable to the prepa 
ration of enantiomerically pure arylamino alcohol com 
pounds such as Structure 38. Furthermore, the introduction 
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of an N-(2-haloethyl) group through the reductive cleavage 
of an aryl oxazolidine is a novel process that has general 
utility in organic Synthesis. 

Preparation of N-Alkyl or N-Methylaryl Arylamino 
Alcohols 

0134) R6 R7 
RCOH 
OR 

A1 w OH He 

s 5 R*CH(OH)OR 
R. R 
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R-i- 6 reducing R6 R7 
R agent H 

-N N 
Air s R7 A1 N OH 

Ri R5 Ri R5 
Oxazolidine N-alkyl or N-methylaryl 
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0135) In the above process sequence, R7 may optionally 
represent hydrogen or alkyl or aryl groups, including C-C, 
alkyl, C-C cycloalkyl, C-C heteroalkyl, C-Cs haloalkyl, 
aryl, arylalkyl, heteroaryl, C-C alkynyl, or C-C alkenyl 
and wherein the alkyl, cycloalkyl, heteroalkyl, haloalkyl, 
aryl, arylalkyl, heteroaryl, alkynyl, and alkenyl are option 
ally Substituted with halogen, C-C alkyl, or C-C, 
haloalkyl, 

0136 R^ may represent C-C alkyl, C-C, 
cycloalkyl, C-C heteroalkyl, C-C haloalkyl, allyl, 
aryl, arylalkyl, heteroaryl, C-C alkynyl, or C-Cs 
alkenyl and wherein the alkyl, cycloalkyl, het 
eroalkyl, haloalkyl, allyl, aryl, arylalkyl, heteroaryl, 
alkynyl, and alkenyl are optionally Substituted with 
halogen, C-C alkyl, or C-C haloalkyl. 

0.137 Ar represents optionally substituted aryl or het 
eroaryl groups, including mono- and polycyclic structures, 
optionally Substituted at one or more positions. 

0.138. Additional substitutions are also possible and can 
be readily determined by one skilled in the art. 

0.139. The above process sequence begins with an ary 
lamino alcohol which is then converted into an oxazolidine 
with an aldehyde or the corresponding hydrate or hemiacetal 
in the presence of an acid catalyst. The Oxazolidine is then 
converted to an N-alkylarylamino alcohol by addition of a 
reducing agent Such as triethylsilane or Sodium cyanoboro 
hydride in the presence of a Lewis acid Such as boron 
trifluoride etherate or a protic acid Such as trifluoroacetic 
acid as a catalyst. Additional aldehydes and their corre 
sponding hydrates as well as reducing agents may be used 
and are readily determined by those skilled in the art. 
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0140 Scheme IX describes an alternative to the route of 
Scheme VIII for formation of enantiomerically pure ben 
Zoxazine compounds such as Structure 39. The route of 
Scheme IX offers direct access to compounds of Structure 39 
in which R" and R' taken together form a ring structure. The 
process of Scheme IX begins with reaction of a Secondary 
aminoalcohol, either a single enantiomer (R or S) or its 
racemate, for example 2-piperidinemethanol, with a 3,4- 
dihalonitrobenzene, for example, 3,4-difluoronitrobenzene, 
to afford an N-aryl Substituted tertiary aminoalcohol com 
pound such as Structure 42. Cyclization of Structure 42, 
mediated by treatment with a base, for example, Sodium 
hydride, affords a benzoxazine compound (e.g., Structure 
39). Benzoxazine compounds such as Structure 39 may then 
further be employed in the Synthesis of quinolinone com 
pounds as described herein. 
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0141 Pyrazino-quinolinone compounds (e.g., Structure 
49) may be prepared by the process described in Scheme X. 
The process of Scheme X begins with the alkylation of a 
1,2-phenylenediamine, for example, 1,2-phenylenediamine, 
with an O.-haloester, for example ethyl 2-bromoisobutyrate, 
mediated by a base, for example diisopropylethylamine, to 
afford a compound of Structure 44. Nitration of 44 with, for 
example, nitric acid in Sulfuric acid, affords a compound of 
Structure 45. The nitro group of 45 can be reduced to the 
corresponding aniline, with, for example, palladium on 
carbon under a hydrogen atmosphere, to afford a compound 
of Structure 46. Treatment of the aniline with a 3-ketoester 
or its corresponding hydrate, for example 4,4,4-trifluoroac 
etoacetate, at elevated temperatures, affords the correspond 
ing acetanilide. Treatment of the acetanilide with an acid, for 
example, Sulfuric acid, affords a compound of Structure 47. 
Protection of the pyridone ring, with, for example isopropyl 
iodide mediated by a base, for example, cesium fluoride, 
affords the corresponding imino ether (Structure 48). Reduc 
tion of the amide with, for example, borane dimethyl Sulfide, 
affords the corresponding amine. Hydrolysis of this imino 
ether with an acid, for example, hydrochloric acid in acetic 
acid, affords a pyrazino-quinolinone compound Such as 
Structure 49. 
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0142. Thiazino-quinolinone compounds (e.g., Structure 
56) are prepared as shown in Scheme XI. The process of 
Scheme XI begins with the treatment of an aniline, for 
example, 4-bromo-3-chloroaniline, with a B-ketoester or its 
corresponding hydrate, for example 4,4,4-trifluoroacetoac 
etate, at elevated temperatures, to afford the corresponding 
acetanilide. Treatment of the acetanilide with an acid, for 
example, Sulfuric acid, affords the corresponding 1H-quino 
lin-2-one (an example of a Knorr cyclization as described 
further herein). Protection of the pyridonering, with, for 
example, isopropyl iodide, mediated by a base, for example, 
cesium fluoride, affords a compound of Structure 51. Treat 
ment of a compound (e.g., Structure 51) with a f-ami 
nothiol, for example, 2-aminoethanethiol hydrochloride, 
mediated by a base, for example, Sodium hydride, affords a 
compound of Structure 52. Treatment of a compound of 
Structure 52 with a ligated transition metal, for example 
palladium acetate and BINAP, in the presence of a base, for 
example Sodium t-butoxide, at elevated temperatures, 
affords a compound of Structure 53. See S. Wagaw, et al., J. 
Am. Chem. SOc. 1997, 119, 8451-8458. Treatment of a 
compound of Structure 53 with an aldehyde or its corre 
sponding hydrate or hemiacetal, for example, formaldehyde, 
affords a compound of Structure 55. Hydrolysis of the imino 
ether can be accomplished by treatment of a compound of 
Structure 55 with an acid, for example hydrochloric acid, at 
elevated temperatures, to afford a thiazino-quinolinone com 
pound Such as Structure 56. Alternatively, a compound of 
Structure 53 can be deprotected with an acid, for example 
hydrochloric acid, at elevated temperatures, to afford a 
thiazino-quinolinone compound Such as Structure 54. 

0143. The compounds of the present invention also 
include racemates, Stereoisomers and mixtures of Said com 
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pounds, including isotopically-labeled and radio-labeled 
compounds. Such isomers can be isolated by Standard reso 
lution techniques, including fractional crystallization and 
chiral column chromatography. 
0144. As noted above, any of the steroid modulator 
compounds of the present invention can be combined in a 
mixture with a pharmaceutically acceptable carrier to pro 
vide pharmaceutical compositions useful for treating the 
biological conditions or disorders noted herein in mamma 
lian, and more preferably, in human patients. The particular 
carrier employed in these pharmaceutical compositions may 
take a wide variety of forms depending upon the type of 
administration desired, e.g., intravenous, oral, topical, Sup 
pository or parenteral. 
0145. In preparing the compositions in oral liquid dosage 
forms (e.g., Suspensions, elixirs and Solutions), typical phar 
maceutical media, Such as water, glycols, oils, alcohols, 
flavoring agents, preservatives, coloring agents and the like 
can be employed. Similarly, when preparing oral Solid 
dosage forms (e.g., powders, tablets and capsules), carriers 
Such as Starches, Sugars, diluents, granulating agents, lubri 
cants, binders, disintegrating agents and the like will be 
employed. Due to their ease of administration, tablets and 
capsules represent the most advantageous oral dosage form 
for the pharmaceutical compositions of the present inven 
tion. 

0146 For parenteral administration, the carrier will typi 
cally comprise Sterile water, although other ingredients that 
aid in Solubility or Serve as preservatives, may also be 
included. Furthermore, injectable Suspensions may also be 
prepared, in which case appropriate liquid carriers, Suspend 
ing agents and the like will be employed. 
0147 For topical administration, the compounds of the 
present invention may be formulated using bland, moistur 
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izing bases, Such as ointments or creams. Examples of 
Suitable ointment bases are petrolatum, petrolatum plus 
Volatile Silicones, lanolin, and water in oil emulsions Such as 
EucerinTM (Beiersdorf). Examples of suitable cream bases 
are NiveaTM Cream (Beiersdorf), cold cream (USP), Purpose 
CreamTM (Johnson & Johnson), hydrophilic ointment 
(USP), and LubridermTM (Warner-Lambert). 
0.148. The pharmaceutical compositions and compounds 
of the present invention will generally be administered in the 
form of a dosage unit (e.g., tablet, capsule etc.) at from about 
1 tug/kg of body weight to about 500 mg/kg of body weight, 
more preferably from about 10 ug/kg to about 250 mg/kg, 
and most preferably from about 20 tug/kg to about 100 
mg/kg. AS recognized by those skilled in the art, the par 
ticular quantity of pharmaceutical composition according to 
the present invention administered to a patient will depend 
upon a number of factors, including, without limitation, the 
biological activity desired, the condition of the patient, and 
tolerance for the drug. 
014.9 The compounds of this invention also have utility 
when radio- or isotopically-labeled as ligands for use in 
assays to determine the presence of AR in a cell background 
or extract. They are particularly useful due to their ability to 
Selectively activate androgen receptors, and can therefore be 
used to determine the presence of Such receptors in the 
presence of other Steroid receptorS or related intracellular 
receptors. 

0150. Due to the selective specificity of the compounds 
of this invention for Steroid receptors, these compounds can 
be used to purify Samples of Steroid receptors in vitro. Such 
purification can be carried out by mixing Samples containing 
Steroid receptors with one or more of the compounds of the 
present invention So that the compounds bind to the recep 
tors of choice, and then Separating out the bound ligand/ 
receptor combination by Separation techniques which are 
known to those of skill in the art. These techniques include 
column Separation, filtration, centrifugation, tagging and 
physical Separation, and antibody complexing, among oth 
CS. 

0151. The compounds and pharmaceutical compositions 
of the present invention can advantageously be used in the 
treatment of the diseases and conditions described herein. In 
this regard, the compounds and compositions of the present 
invention will prove particularly useful as modulators of 
male Sex Steroid-dependent diseases and conditions Such as 
the treatment of acne, male-pattern baldness, male hormone 
replacement therapy, Sexual dysfunction, wasting diseases, 
hirsutism, Stimulation of hematopoiesis, hypogonadism, 
prostatic hyperplasia, osteoporosis, male contraception, 
impotence, cancer cachexia, various hormone-dependent 
cancers, including, without limitation, prostate and breast 
cancer and as anabolic agents. 
0152 The compounds and pharmaceutical compositions 
of the present invention possess a number of advantages 
over previously identified Steroidal and non-Steroidal com 
pounds. 

0153. Furthermore, the compounds and pharmaceutical 
compositions of the present invention possess a number of 
advantages over previously identified Steroid modulator 
compounds. For example, the compounds are extremely 
potent activators of AR, preferably displaying 50% maximal 
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activation of AR at a concentration of less than 100 nM, 
more preferably at a concentration of less than 50 nM, more 
preferably yet at a concentration of less than 20 nM, and 
most preferably at a concentration of 10 nM or less. Also, the 
Selective compounds of the present invention generally do 
not display undesired croSS-reactivity with other Steroid 
receptors, as is seen with the compound mifepristone 
(RU486; Roussel Uclaf), a known PR antagonist that dis 
plays an undesirable croSS reactivity on GR and AR, thereby 
limiting its use in long-term, chronic administration. In 
addition, the compounds of the present invention, as Small 
organic molecules, are easier to Synthesize, provide greater 
Stability and can be more easily administered in oral dosage 
forms than other known Steroidal compounds. 
0154) The invention will be further illustrated by refer 
ence to the following non-limiting Examples. 

EXAMPLE 1. 

1,2,3,6-Tetrahydro-1-methyl-9-(trifluoromethyl)-7H 
1,4oxazino3.2-gquinolin-7-one (Compound 101, 
Structure 6 of Scheme I, where R'-H, R=Trifluo 

romethyl, R=H, R*=H) 
O155 General Method 1: Cyclization of an O-chloro 
acetyl chloride to 2-amino-5-nitrophenol. To a solution of 
2-amino-5-nitrophenol (1.0 equiv), NaHCO (2.4 equiv) in 
4-methyl-2-pentanone (0.6 mL/mmol) and water (0.6 
mL/mmol) was added an O-chloroacetyl chloride derivative 
(1.15 equiv) via syringe pump over 45 min at 0° C. The 
reaction mixture was allowed to warm to room temperature 
and then refluxed overnight. The crude reaction mixture was 
allowed to cool to room temperature, filtered and washed 
with water (3x1.2 mL/mmol) to afford the desired product as 
a tan Solid. 

0156 7-Nitro-2H-1,4-benzoxazin-3(4H)-one (Structure 
2 of Scheme I, where R=H). 
O157 This compound was prepared by General Method 1 
from 2-amino-5-nitrophenol (6.0g, 39 mmol), NaHCO (7.8 
g, 93 mmol), and chloroacetylchloride (3.58 mL, 45 mmol) 
to afford 6.91 g (91%) of 7-nitro-2H-1,4-benzoxazin-3(4H)- 
one. Data for 7-nitro-2H-1,4-benzoxazin-3(4H)-one: Rf 0.44 
(11.5:1 CH.Cl:MeoH); H NMR (400 MHz, DMSO-d) & 
11.31 (bris, 1H), 7.90 (dd, 1H, J=8.7, 2.6), 7.76 (d. 1H, 
J=2.5), 7.06 (d. 1H, J=8.7), 4.73 (s, 2H). 
0158 General Method 2: Reduction of an amide Struc 
ture 2 to an amine of Structure 3. To a Solution of a 
2H-1,4-benzoxazin-3(4H)-one of Structure 2 (1.0 equiv) in 
THF (10 mL/mmol) was added borane dimethylsulfide (2.0 
M or 10.0 M in THF, 4 equiv) at rt, then the solution was 
heated to reflux for 16-18 hrs. The mixture was cooled to 
room temperature, quenched slowly with methanol until gas 
evolution stops, then refluxed for an additional 30 min. The 
Solvent was removed under reduced pressure and the com 
pound purified by flash chromatography as indicated. 
0159) 3,4-Dihydro-7-nitro-2H-1,4-benzoxazine (Struc 
ture 3 of Scheme I, where R-H). This compound was 
prepared by General Method 2 from 7-nitro-2H-1,4-benzox 
azin-3(4H)-one (2.0 g, 10 mmol) and borane dimethylsulfide 
(2.0 M in THF, 24 mL, 48 mmol) and purified on silica gel 
(20:1 CHCl:MeOH) to afford 1.84 g (98%) of 3,4-dihydro 
7-nitro-2H-1,4-benzoxazine, an orange Solid. Data for 3,4- 
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dihydro-7-nitro-2H-1,4-benzoxazine: R0.76 (11.5:1 
CH.Cl:MeoH); H NMR (400 MHz, CDC1) & 7.74 (dd, 
1H, J=8.7, 2.5), 7.69 (d. 1H, J=2.5), 6.52 (d. 1H, J=8.7), 4.56 
(brs, 1H), 4.26 (t, 2H, J=4.4), 3.54 (td, 2H, J=4.4, 2.5) 
0160 General Method 3: Reductive amination of a 3,4- 
dihydro-2H-1,4-benzoxazine derivative with sodium 
cyanoborohydride in acetic acid. To a Solution of a 3,4- 
dihydro-7-nitro-2H-1,4-benzoxazine (1.0 equiv) in acetic 
acid (7.8 mL/mmol) was added an aldehyde component (10 
equiv) and the mixture was stirred at rt for 1 h. To this 
mixture was added portionwise Sodium cyanoborohydride 
(4.8 equiv) and stirred at room temperature overnight. The 
resulting mixture was poured over ice and neutralized with 
6M NaOH to pH 7.0, extracted with CHCl (3x30 
mL/mmol), washed with pH 7 phosphate buffer (50 
mL/mmol) and brine (50 mL/mmol). The organic solution 
was dried (MgSO) and concentrated under reduced pres 
Sure to afford the desired product as a yellow Solid. 
0.161 3,4-Dihydro-4-methyl-7-nitro-2H-1,4-benzox 
azine (Structure 4 of Scheme I, where R=H, R*=H). This 
compound was prepared by General Method 3 from 3,4- 
dihydro-7-nitro-2H-1,4-benzoxazine (1.15 g., 6.38 mmol), 
paraformaldehyde (1.92 g, 64.1 mmol) and NaBHCN (1.95 
g, 30.9 mmol) to afford 1.21 g (98%) of 3,4-dihydro-4- 
methyl-7-nitro-2H-1,4-benzoxazine, a yellow solid. Data for 
3,4-dihydro-4-methyl-7-nitro-2H-1,4-benzoxazine: R0.83 
(11.5:1 CH.Cl:MeoH); H NMR (400 MHz, CDC13) & 
7.82 (dd, 1H, J=9.0, 2.6), 7.65 (d. 1H, J=3.4), 6.56 (d. 1H, 
J=8.9), 4.27 (t, 2H, J=4.6), 3.46 (t, 2H, J=4.5), 3.05 (s, 3H). 
0162 General Method 4: Hydrogenation of a 4-alkyl-3, 
4-dihydro-7-nitro-2H-1,4-benzoxazine. To a solution of a 
4-alkyl-3,4-dihydro-7-nitro-2H-1,4-benzoxazine in 1:1 
EtOAc:EtOH (13 mL/mmol) was added 10% Pd-C (6% by 
wt). The flask was flushed and evacuated with N. (3x), then 
Stirred under an atmosphere of H overnight. The reaction 
mixture was filtered through Celite, washed with EtOAc 
(2x20 mL/mmol) and concentrated under reduced pressure 
to give the desired product as a light purple/tan Solid, which 
was purified on Silica gel as indicated. 
0163 7-Amino-3,4-dihydro-4-methyl-2H-1,4-benzox 
azine. (Structure 5 of Scheme I, where R=H, RH). This 
compound was prepared by General Method 4 from 3,4- 
dihydro-4-methyl-7-nitro-2H-1,4-benzoxazine (262 mg, 
1.35 mmol) and purified by flash chromatography (CH2Cl2/ 
MeOH, 20:1) to afford 167 mg (75%) of 7-amino-3,4- 
dihydro-4-methyl-2H-1,4-benzoxazine. Data for 7-amino-3, 
4-dihydro-4-methyl-2H-1,4-benzoxazine: R0.36 (11.5:1 
CH.Cl:MeoH) H NMR (400 MHz, CDC1) & 6.55 (d. 1H, 
J=8.2), 6.25 (d. 1H, J=2.6), 6.22 (dd, 1H, J=7.0, 2.7), 4.28 (t, 
2H, J=4.4), 3.32 (brs, 2H), 3.13 (t, 2H, J=4.5), 2.79 (s.3H). 
0164 General Method 5: Condensation of a 7-amino-3, 
4-dihydro-2H-1,4-benzoxazine with acetoacetates or their 
corresponding hydrates followed by Knorr reaction medi 
ated by polyphosphoric acid. To a Solution of a 7-amino-3, 
4-dihydro-2H-1,4-benzoxazine of Structure 5 (1.0 equiv) in 
benzene (10 mL/mmol) under N at room temperature was 
added an acetoacetate derivative (1.2 equiv) and the reaction 
was heated at reflux for 12-16 hrs, whereupon the mixture 
was concentrated under reduced pressure. The crude reac 
tion mixture was diluted in polyphosphoric acid (8 
mL/mmol) and heated to 100° C. for 12-16 hrs. The resulting 
mixture was poured over ice and neutralized with 6M NaOH 
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solution to pH 7.0, extracted with CHCl (3x30 mL/mmol), 
washed with pH 7 phosphate buffer (50 mL/mmol) and brine 
(50 mL/mmol). The organic solution was dried (MgSO) 
and concentrated under reduced pressure. Purification by 
flash chromatography (silica gel, 20:1, CH2Cl2/MeOH) 
afforded the desired quinolone as a fluorescent-yellow Solid. 
0165 1,2,3,6-Tetrahydro-1-methyl-9-(trifluoromethyl)- 
7H-1,4-oxazino 3.2-gquinolin-7-one (Compound 101, 
Structure 6 of Scheme I, where R'-H, R=trifluoromethyl, 
R=H, R=H). This compound was prepared by General 
Method 5 from 7-amino-3,4-dihydro-4-methyl-2H-1,4-ben 
Zoxazine (162 mg, 0.98 mmol), and ethyl 4,4,4-trifluoroac 
etoacetate (0.19 mL, 1.28 mmol) and purified by flash 
chromatography (19:1 CHCl:MeOH) to afford 125 mg 
(44%) of Compound 101. Data for Compound 101: R0.44 
(EtOAc); H NMR (400 MHz, CDC1) & 10.65 (brs, 1H), 
6.90 (s, 1H), 6.87 (s, 1H), 6.72 (s, 1H), 4.39 (t, 2H, J=4.6), 
3.31 (t, 2H, J=4.5), 2.94 (s, 3H). 

EXAMPLE 2 

1,2,3,6-Tetrahydro-1,6-dimethyl-9-(trifluoromethyl)- 
7H-1,4oxazino3.2-gquinolin-7-one (Compound 
102, Structure 7 of Scheme I, where R'-H, R=Tri 

fluoromethyl, R=H, R*=H) 
0166 General Method 6: N-Methylation of a pyridone 
(compounds of Structure 6) to form a compound of Structure 
7. To an oven-dried rb flask containing a pyridone of 
Structure 6 (1.0 equiv) in THF (5 mL/mmol) was added 
portionwise Sodium hydride (60% dispersion in mineral oil, 
1.2 equiv) under N. After 30 min, iodomethane (1.2 equiv) 
was added and the mixture was allowed to Stir under N an 
additional 8-10 hrs. The reaction mixture was then diluted 
with pH 7 phosphate buffer (50 mL/mmol), extracted with 
CHCl (3x30 mL) and washed with brine (50 mL/mmol). 
The organic Solution was dried (MgSO) and concentrated 
under reduced pressure. Purification by flash chromatogra 
phy (silica gel, 20:1, CHCl:MeOH) afforded the desired 
product as a fluorescent-yellow Solid. 
0167 1,2,3,6-Tetrahydro-1,6-dimethyl-9-(trifluorom 
ethyl)-7H-1,4-oxazino3.2-gquinolin-7-one (Compound 
102, Structure 7 of Scheme I, where R'-H, R=trifluorom 
ethyl, R=H, R=H). This compound was prepared by Gen 
eral Method 6 from 3,4-dihydro-4-methyl-6-(trifluorom 
ethyl)-8-pyridono-5,6-gll-2H-1,4-benzoxazine (23.9 mg, 
0.08 mmol), iodomethane (6.3 uL, 0.10 mmol) and sodium 
hydride (4.0 mg, 0.10 mmol) and purified by flash chroma 
tography (19:1 CHCl:MeoH) to afford 13.7 mg (55%) of 
Compound 102. Data for Compound 102: R0.54 (11.5:1 
CH.Cl:MeoH); H NMR (400 MHz, CDC1) & 6.96 (s, 
1H), 6.95 (s, 1H), 6.93 (s, 1H), 4.42 (t, 2H, J=44), 3.66 (s, 
3H), 3.31 (t, 2H, J=4.6), 2.95 (s, 3H). 

EXAMPLE 3 

1-Ethyl-1,2,3,6-tetrahydro-9-(trifluoromethyl)-7H 
1,4oxazino3.2-gquinolin-7-one (Compound 103, 
Structure 6 of Scheme I, where R'-H, R=Trifluo 

romethyl, R=H, R*=CH) 
0168 4-Ethyl-3,4-dihydro-7-nitro-2H-1,4-benzoxazine 
(Structure 4 of Scheme I, where R=H, R*=CH). This 
compound was prepared by General Method 3 (EXAMPLE 
1) from 3,4-dihydro-7-nitro-2H-1,4-benzoxazine 
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NMR (400 MHz, CDC1) & 11.38 (brs, 1H), 7.08 (s, 1H), 
6.86 (s, 1H), 4.32 (t, 2H, J=4.5), 3.88 (q, 2H, J=8.8), 3.56 (t, 
2H, J=44) 

EXAMPLE 7 

0177 8-Chloro-1,2,3,6-tetrahydro-1-(2,2,2-trifluoroet 
hyl)-9-(trifluoromethyl)-7H-1,4-oxazino.3.2-gquinolin-7- 
one (Compound 107, Structure 6 of Scheme I, where R'=Cl, 
R=trifluoromethyl, R=H, R*=CF). This compound was 
prepared by General Method 5 (EXAMPLE 1) from 
7-amino-3,4-dihydro-4-(2,2,2-trifluoroethyl)-2H-1,4-ben 
Zoxazine (EXAMPLE 5) (21 mg, 0.1 mmol), and ethyl 
2-chloro-4,4,4-trifluoroacetoacetate (23 mg, 0.1 mmol) and 
purified by reverse phase HPLC (ODS, 75:25 MeOH:water, 
3 mL/min) to afford 2 mg (6%) of Compound 107. Data for 
Compound 107: R0.12 (19:1 CH.Cl:MeOH); H NMR 
(400 MHz, CDC1) & 10.22 (brs, 1H), 7.15 (s, 1H), 6.75 (s, 
1H), 4.33 (t, 2H, J=4.5), 3.87 (q, 2H, J=8.7), 3.56 (t, 2H, 
J=4.4). 

EXAMPLE 8 

0178 9-(Difluoromethyl)-1,2,3,6-tetrahydro-1-(2,2,2-tri 
fluoroethyl)-7H-1,4-oxazino 3.2-gquinolin-7-one (Com 
pound 108, Structure 6 of Scheme I, where R'-H, R=dif 
luoromethyl, R=H, R=CF). This compound was prepared 
by General Method 5 (EXAMPLE 1) from 7-amino-3,4- 
dihydro-4-(2,2,2-trifluoroethyl)-2H-1,4-benzoxazine 
(EXAMPLE 5) (310 mg, 1.3 mmol), and ethyl 4,4-difluo 
roacetoacetate (243 mg, 1.5 mmol) and purified by flash 
chromatography (19:1 CHCl:MeOH) to afford 50 mg 
(11%) of Compound 108. Data for Compound 108: R0.22 
(3:2 EtOAc:hexanes); H NMR (400 MHz, CDC1) 10.92 
(brs, 1H), 7.06 (s, 1H), 6.82 (s, 1H), 6.72 (t, 1H, J=54.2), 
6.71 (s, 1H), 4.32 (t, 2H, J=4.4), 3.85 (q, 2H, J=8.9), 3.54 (t, 
2H, J=4.4). 

EXAMPLE 9 

0179 1,2,3,6-Tetrahydro-6-methyl-1-(2,2,2-trifluoroet 
hyl)-9-(trifluoromethyl)-7H-1,4-oxazino.3.2-gquinolin-7- 
one (Compound 109, Structure 7 of Scheme I, where R'-H, 
R=trifluoromethyl, R=H, R*=CF). This compound was 
prepared by General Method 6 (EXAMPLE 2) from Com 
pound 105 (EXAMPLE 5) (85.0 mg, 0.24 mmol), 
iodomethane (18 uL, 0.29 mmol) and sodium hydride (11.6 
mg, 0.29 mmol) and purified by flash chromatography (3:2 
EtOAc:hexanes) to afford 73 mg (83%) of Compound 109. 
Data for Compound 109: R0.47 (3:2 EtOAc:hexanes); H 
NMR (400 MHz, CDC1) 7.09 (s, 1H), 6.95 (s, 1H), 6.89 (s. 
1H), 4.36 (t, 2H, J=4.4), 3.88 (q, 2H, J=8.9), 3.66 (s, 3H), 
3.57 (t, 2H, J=44). 

EXAMPLE 9A 

0180 7-Chloro-2,3-dihydro-1-(2,2,2-trifluoroethyl)-9- 
(trifluoromethyl)-1H-1,4-oxazino3.2-gquinoline (Com 
pound 109A, Structure 7A of Scheme I, where R'=H, 
R=trifluoromethyl, R=H, R*=CF, R^=Cl). A solution of 
Compound 105 (EXAMPLE 5) (25 mg, 0.07 mmol) in 3 mL 
POCl was heated at 80° C. for 2 h. The reaction was 
quenched with NaHCO (sat'd) in ice and neutralized to 
pH=7. The mixture was extracted with CHCl, and the 
organic layers were washed with brine, dried over MgSO4, 
filtered, and concentrated. Flash chromatography (95:5 
CHCl:MeOH) afforded 20 mg (77%) of Compound 109A, 
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a yellow solid. Data for Compound 109A. H NMR (400 
MHz, CDC1) 7.48 (s, 1H), 7.46 (s, 1H), 7.16 (s, 1H), 4.38 
(t, 2H, J=4.6), 4.00 (q, 2H, J=8.8), 3.66 (t, 2H, J=4.4). 

EXAMPLE 10 

1,2,3,6-Tetrahydro-1-(2,2,2-trifluoroethyl)-9-(trifluo 
romethyl)-7H-1,4-oxazino 3.2-gquinolin-7-thione 
(Compound 110, Structure 8 of Scheme I, where 
R=H, R=Trifluoromethyl, R=H, R*=CF) 

0181 General Method 8: Conversion of a pyridone to a 
thiopyridone. To a solution of a pyridone of Structure 6 (1.0 
equiv) in benzene (0.6 mL/mmol) was added Lawesson's 
reagent (1.0 equiv) and heated to 60° C. for 12-16 hours. The 
reaction mixture was allowed to cool to room temperature, 
partitioned with HO/ether (200 mL/100 mL), extracted 
with ether (2x30 mL), and washed with brine (50 
mL/mmol). The organic solution was dried (MgSO) and 
concentrated under reduced pressure to give the desired 
product as an orange Solid, which was purified on Silica gel 
as indicated. 

0182 1,2,3,6-Tetrahydro-1-(2,2,2-trifluoroethyl)-9-(trif 
luoromethyl)-7H-1,4-oxazino.3.2-gquinolin-7-thione 
(Compound 110, Structure 8 of Scheme I, where R'-H, 
R’=trifluoromethyl, R=H, R*=CF). This compound was 
prepared by General Method 8 from Compound 105 
(EXAMPLE 5) (50.0 mg, 0.15 mmol) and Lawesson’s 
reagent (57.0 mg, 0.15 mmol) and purified by flash chro 
matography (19:1 CHCl:MeOH) to afford 12 mg (23%) of 
Compound 110. Data for Compound 110: "H NMR (400 
MHz, CDC1) 11.47 (brs, 1H), 7.04 (s, 2H), 6.91 (s, 1H), 
4.35 (t, 2H, J=4.6), 3.97 (q, 2H, J=8.8), 3.63 (t, 2H, J=4.6). 

EXAMPLE 11 

1,2,3,6-Tetrahydro-1-propyl-9-(trifluoromethyl)-7H 
1,4oxazino3.2-gquinolin-7-one (Compound 111, 
Structure 6 of Scheme I, where R'-H, R=Trifluo 

romethyl, R=H, R*=CH-CH-) 
0183) 7-Nitro-4-propyl-2H-1,4-benzoxazine (Structure 4 
of Scheme I, where R=H, R*=CHCH). This compound 
was prepared by General Method 3 (EXAMPLE 1) from 
3,4-dihydro-7-nitro-2H-1,4-benzoxazine (EXAMPLE 1) 
(530 mg, 2.9 mmol), propionaldehyde (1.61 g, 28 mmol) and 
NaBHCN (872 mg, 14 mmol) to afford 450 mg (69%) of 
3,4-dihydro-7-nitro-4-propyl-2H-1,4-benzoxazine, 
orange oil. Data for 3,4-dihydro-7-nitro-4-propyl-2H-1,4- 
benzoxazine: R0.57 (2:1 EtOAc:hexanes); H NMR (400 
MHz, CDC1) & 7.80 (dd, 1H, J=9.1, 2.6), 7.66 (d. 1H, 
J=2.6), 6.56 (d. 1H, J=9.0), 4.22 (t, 2H, J=4.5), 3.49 (t, 2H, 
J=4.5), 3.33 (t, 2H, J=7.5), 1.67 (sext, 2H, J=7.4), 0.98 (t, 
3H, J=7.4). 
0.184 7-Amino-3,4-dihydro-4-propyl-2H-1,4-benzox 
azine (Structure 5 of Scheme I, where R=H, R*=CH-CH-). 
This compound was prepared by General Method 4 
(EXAMPLE 1) from 3,4-dihydro-7-nitro-4-propyl-2H-1,4- 
benzoxazine (50 mg, 0.2 mmol) and purified by flash 
chromatography (CH.Cl/MeOH, 20:1) to afford 36 mg 
(84%) of 7-amino-3,4-dihydro-4-propyl-2H-1,4-benzox 
azine. Data for 7-amino-3,4-dihydro-4-propyl-2H-1,4-ben 
Zoxazine: R0.43 (2:1 EtOAc:hexanes); H NMR (400 MHz, 
CDC1) & 6.53 (d. 1H, J=8.9), 6.25-6.20 (m, 2H), 4.21 (t, 2H, 
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where R=Me, R=CF). This compound was prepared by 
General Method 4 (EXAMPLE 1) from (+)-3,4-dihydro-2- 
methyl-7-nitro-4-(2,2,2-trifluoroethyl)-2H-1,4-benzoxazine 
(394 mg, 1.4 mmol) and purified by flash chromatography 
(CH.Cl/MeOH, 20:1) to afford 345 mg (98%) of (+)-7- 
amino-3,4-dihydro-2-methyl-4-(2,2,2-trifluoroethyl)-2H-1, 
4-benzoxazine. Data for (+)-7-amino-3,4-dihydro-2-methyl 
4-(2,2,2-trifluoroethyl)-2H-1,4-benzoxazine: R0.60 (11.5:1 
CH.Cl:MeoH); H NMR (400 MHz, CDC1) & 6.57 (d. 1H, 
J=9.2), 6.27-6.22 (m, 2H), 6.24 (s, 1H), 4.18 (m, 1H), 
3.75-3.62 (m, 3H), 3.27 (dd, 1H, J= 12.0, 9.8), 3.10 (dd, 1H, 
J=12.0, 8.5), 1.34 (d. 3H, J=6.3). 
0194 (+)-1,2,3,6-Tetrahydro-3-methyl-1-(2,2,2,2-trif 
luoroethyl)-9-(trifluoromethyl)-7H-1,4-oxazino 3.2-g 
quinolin-7-one (Compound 114, Structure 6 of Scheme I, 
where R'-H, R’=trifluoromethyl, R=Me, R=CF). This 
compound was prepared by General Method 5 (EXAMPLE 
1) from (+)-7-amino-3,4-dihydro-2-methyl-4-(2,2,2-trifluo 
roethyl)-2H-1,4-benzoxazine (345 mg, 1.4 mmol), and ethyl 
4,4,4-trifluoroacetoacetate (0.24 mL, 1.6 mmol) and purified 
by flash chromatography (19:1 CHCl:MeOH) to afford 52 
mg (34%) of Compound 114. Data for Compound 114: Rf 
0.26 (11.5:1 CH.Cl:MeoH); H NMR (400 MHz, CDC1) 
& 10.84 (brs, 1H), 7.05 (s, 1H), 6.90 (s, 1H), 6.82 (s, 1H), 
4.35 (m, 1H), 3.91 (m, 1H), 3.83 (m, 1H), 3.44 (dd, 1H, 
J=12.1, 2.0), 3.21 (dd, 1H, J=11.7, 7.8), 1.42 (d. 3H, J=6.2). 
Anal. Calcd for CHFNO: C, 49.19; H, 3.30; N, 7.65. 
Found: C, 49.19; H, 3.23; N, 7.54. 

EXAMPLE 1.5 

(-)-1,2,3,6-Tetrahydro-3-methyl-1-(2,2,2-trifluoroet 
hyl)-9-(trifluoromethyl)-7H-1,4-oxazino3.2-g 
quinolin-7-one (Compound 115, Structure 6 of 
Scheme I, where R'=H, R=Trifluoromethyl, 

R=Me, R=CF) and (+)-1,2,3,6-tetrahydro-3-me 
thyl-1-(2,2,2-trifluoroethyl)-9-(trifluoromethyl)-7H 
1,4oxazino3.2-gquinolin-7-one (Compound 116, 
Structure 6 of Scheme I, where R'-H, R=Trifluo 

romethyl, R=Me, R*=CF) 
0195 General Method 9: Resolution of Compounds of 
Structure 6, 18, or 23 to their corresponding enantiomers via 
chiral HPLC. A preparative Chiralpak AD column (10 um 
particle size, 20x250 mm OR 10x250 mm, Daicel Chemical 
Industries, Ltd.) on a Beckman Gold HPLC was equilibrated 
with an eluent of hexanes:isopropanol at a flow rate of 4.5-5 
mL/min. A solution of the racemic compound in MeOH, 
EtOH, or acetone was prepared and injections were moni 
tored to insure that baseline Separation is achieved. Com 
pound elution was monitored by-absorbance detection at 
254 uM. Sequential injections were performed until the 
Specified amounts were obtained. The Solvents of the Sepa 
rated enantiomers were removed in vacuo. Purity of the 
collected fractions were verified by injection of analytical 
amounts and in each case only a Single enantiomer was 
detected. 
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(-)-1,2,3,6-Tetrahydro-3-methyl-1-(2,2,2-trifluoroet 
hyl)-9-(trifluoromethyl)-7H-1,4-oxazino3.2-g 
quinolin-7-one (Compound 115, Structure 6 of 
Scheme I, where R'-H, R=Trifluoromethyl, 

R=Me, R=CF) and (+)-1,2,3,6-tetrahydro-3-me 
thyl-1-(2,2,2-trifluoroethyl)-9-(trifluoromethyl)-7H 
1,4oxazino3.2-gquinolin-7-one (Compound 116, 
Structure 6 of Scheme I, where R'-H, R=Trifluo 

romethyl, R=Me, R*=CF) 
0196. This compound was prepared according to General 
Method 9 from Compound 114 (10 mg, 0.03 mmol) on a 
semiprep Chiralpak AD column (10x250 mm) and eluted 
with hexanes/isopropanol (95:5), to afford 3 mg of Com 
pound 115, a yellow Solid, and 2.0 mg of Compound 116, a 
yellow solid. Data for Compound 115: HPLC (Chiralpak 
AD, 4x250 mm, 95:5 hexanes:isopropanol, 0.8 mL/min) ti 
16.9 min; C=-78 (c=0.18). Data for Compound 116: 
HPLC (Chiralpak AD, 4x250 mm, 95:5 hexanes:isopro 
panol, 0.8 mL/min) t 20.0 min; C=+70 (c=0.12). 

EXAMPLE 16 

(+)-1,2,3,6-Tetrahydro-1,3-dimethyl-9-(trifluorom 
ethyl)-7H-1,4-oxazino3.2-gquinoline-7-one 

(Compound 117, Structure 6 of Scheme I, where 
R=H, R=Trifluoromethyl, R=Me, R=H) 

0197) (+)-3,4-Dihydro-2,4-dimethyl-7-nitro-2H-1,4-ben 
Zoxazine (Structure 4 of Scheme I, where R=Me, R=H). 
This compound was prepared from General Method 3 
(EXAMPLE 1) from (+)-3,4-dihydro-2-methyl-7-nitro-2H 
1,4-benzoxazine (150 mg, 0.77 mmol), paraformaldehyde 
(233 mg, 7.8 mmol) and NaBHCN (235 mg, 3.7 mmol) to 
afford 160 mg (99%) of (+)-3,4-dihydro-2,4-dimethyl-7- 
nitro-2H-1,4-benzoxazine. Data for (+)-3,4-dihydro-2,4- 
dimethyl-7-nitro-2H-1,4-benzoxazine: R0.77 (3:2 
EtOAc:hexanes); H NMR (400 MHz, CDC1) & 7.81 (dd. 
H, J=9.1, 2.5), 7.66 (d. 1H, J=2.5), 6.55 (d. 1H, J=8.9), 
4.26-4.23 (m, 1H), 3.32 (dd, 1H, J= 12.1, 2.7), 3.22 (dd, 1H, 
J=12.0, 8.2), 3.03 (s, 3H), 1.39 (d. 3H, J=6.5). 
0198 (+)-7-Amino-3,4-dihydro-2,4-dimethyl-2H-1,4- 
benzoxazine (Structure 5 of Scheme I, where R=Me, 
R*=H). This compound was prepared from General Method 
4 EXAMPLE 1) from (+)-3,4-dihydro-2,4-dimethyl-7-nitro 
2H-1,4-benzoxazine (160 mg, 0.77 mmol) and purified by 
flash chromatography (CH2Cl2/MeOH, 20:1) to afford 134 
mg (97%) of (+)-7-amino-3,4-dihydro-2,4-dimethyl-2H-1, 
4-benzoxazine. Data for (+)-7-amino-3,4-dihydro-2,4-dim 
ethyl-2H-1,4-benzoxazine: R0.35 (11.5:1 CHCl:MeOH); 
"H NMR (400 MHz, CDC1) & 6.54 (d. 1H, J=8.0), 6.25-6.20 
(m, 2H), 4.36-4.33 (m, 1H), 3.31 (brs, 2H), 3.08 (dd, 1H, 
J=11.4, 2.3), 2.82 (dd, 1H, 11.4, 8.2), 2.78 (s, 3H), 1.33 (d. 
3H, J=6.2). 
0199 (+)-1,2,3,6-Tetrahydro-1,3-dimethyl-9-(trifluo 
romethyl)-7H-1,4-oxazino.3.2-gquinolin-7-one (Com 
pound 117, Structure 6 of Scheme I, where R'-H, R=trif 
luoromethyl, R=Me, R=H). This compound was prepared 
by General Method 5 (EXAMPLE 1) from (+)-7-amino-3, 
4-dihydro-2,4-dimethyl-2H-1,4-benzoxazine (75 mg, 0.42 
mmol), and ethyl 4,4,4-trifluoroacetoacetate (0.07 mL, 0.48 
mmol) and purified by flash chromatography (19:1 
CH.Cl:MeOH) to afford 50 mg (40%) of Compound 117. 
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Data for Compound 119: Rf 0.19 (19:1 CHCl:Me?oH); H 
NMR (400 MHz, CDC1) & 11.5 (brs, 1H), 6.89 (s. 2H), 6.83 
(s, 1H), 4.22 (m, 1H), 3.26 (dd, 1H, J=11.6, 2.4), 3.05 (dd. 
1H, J=11.6, 8.2), 2.94 (s, 3H), 1.76 (m, 1H), 1.67 (m, 1H), 
1.08 (t, 3H, J=7.5). 

EXAMPLE 1.9 

1,2,3,6-Tetrahydro-9-(trifluoromethyl)-7H-1,4-ox 
azino3.2-gquinolin-7-one (Compound 120, Struc 
ture 10 of Scheme II, where R'-H, R=Trifluorom 

ethyl) 

0208 3,4-Dihydro-4-(p-methoxybenzyl)-7-nitro-2H-1,4- 
benzoxazine (Structure 4 of Scheme I, where R=H, R=4- 
anisyl). This compound was prepared by General Method 3 
(EXAMPLE 1) from 3,4-dihydro-7-nitro-2H-1,4-benzox 
azine (EXAMPLE 1) (305 mg, 1.7 mmol), p-anisaldehyde 
(2.3 g, 17 mmol) and NaBHCN (532 mg, 8.4 mmol) to 
afford 361 mg (70%) of 3,4-dihydro-4-(p-methoxybenzyl)- 
7-nitro-2H-1,4-benzoxazine, an yellow solid. Data for 3,4- 
dihydro-4-(p-methoxybenzyl)-7-nitro-2H-1,4-benzoxazine: 
R, 0.79 (3:2 EtOAc:hexanes); H NMR (400 MHz, CDC1) 
87.76 (dd, 1H, J=9.0, 2.6), 7.70 (d. 1H, J=2.5), 7.14 (d. 2H, 
J=8.6), 6.88 (d. 2H, J=8.6), 6.63 (d. 1H, J=9.1), 4.54 (s, 2H), 
4.26 (t, 2H, J=4.5), 3.80 (s, 3H), 3.51 (t, 2H, J=4.6). 
0209 General Method 10: Reduction of a nitrobenzene 
derivative to an aniline with Zinc? calcium chloride dihy 
drate. To a solution of the nitrobenzene derivative (1.0 
equiv) in ethanol: water (95:5) was added zinc dust (4.30 
equiv) and calcium chloride dihydrate (2.15 equiv) at room 
temperature, whereupon the mixture was then heated to 
reflux. Color change of the solution from yellow to colorless 
indicated that the reaction was complete, with a reaction 
time of approximately 4-5 hours. The reaction mixture was 
filtered hot through a pad of celite and washed with hot 
EtOAc (100 mL). The solvent was removed under reduced 
pressure and partitioned with water (150 mL) and EtOAc 
(150 mL). The aqueous layer was then adjusted to a pH of 
3-4 with 20% HCl, extracted with EtOAc (3x100 mL), 
washed with brine (100 mL), dried (MgSO) and concen 
trated under reduced pressure. Purification by flash chroma 
tography (silica gel, 20:1, CHCl:MeOH) gave the desired 
product. 
0210 7-Amino-3,4-dihydro-4-(p-methoxybenzyl)-2H-1, 
4-benzoxazine (Structure 5 of Scheme I, where R-H, 
R*=4-anisyl). This compound was prepared by General 
Method 10 from 3,4-dihydro-4-(p-methoxybenzyl)-7-nitro 
2H-1,4-benzoxazine (1.0 g, 3.3 mmol) and purified by flash 
chromatography (CHCIMeOH, 20:1) to afford 900 mg 
(99%) of 7-amino-3,4-dihydro-4-(p-methoxybenzyl)-2H-1, 
4-benzoxazine. Data for 7-amino-3,4-dihydro-4-(p-meth 
oxybenzyl)-2H-1,4-benzoxazine: Rf O60 (24:1 
CH.Cl:MeoH); H NMR (400 MHz, CDC1) & 7.22(d, 2H, 
J=8.6), 6.86 (d. 2H, J=8.6), 6.60 (d. 1H, J=8.4), 6.34 (d. 1H, 
J=2.5), 6.30 (dd. 1H, J=8.5, 2.4), 4.25 (s, 2H), 4.21 (t, 2H, 
J=4.5), 3.80 (s, 3H), 3.17 (t, 2H, J=4.3). 
0211 (+)-1,2,3,6-Tetrahydro-9-(trifluoromethyl)-7H-1, 
4loxazino3.2-gquinolin-7-one (Compound 120, Structure 
10 of Scheme II, where R'-H, R=trifluoromethyl). This 
compound was prepared by General Method 5 (EXAMPLE 
1) from 7-amino-3,4-dihydro-4-(p-methoxybenzyl)-2H-1,4- 
benzoxazine (1.78 g. 6.58 mmol) and ethyl 4,4,4-trifluoro 
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acetoacetate (1.15 mL, 7.9 mmol), and purified by flash 
chromatography (19:1 CHCl:MeOH) to afford 533 mg 
(30%) of Compound 120. Data Compound 120: Rf 0.17 (3:2 
EtOAc:hexanes); H NMR (400 MHz, CDC1) & 10.73 (br 
s, 1H), 6.94 (s, 1H), 6.87 (s, 1H), 6.75 (s, 1H), 4.35 (t, 2H, 
J=44), 3.99 (brs, 1H), 3.50-3.42 (m, 1H). 

EXAMPLE 2.0 

1-Cyclopropylmethyl-1,2,3,6-tetrahydro-9-(trifluo 
romethyl)-7H-1,4oxazino3.2-gquinotin-7-one 

(Compound 121, Structure 11 of Scheme II, where 
R=H, R*=Trifluoromethyl, R*=Cyclopropyl) 

0212. This compound was prepared by General Method 3 
(EXAMPLE 1) from Compound 120 (EXAMPLE 19) (55 
mg, 0.21 mmol), cyclopropanecarboxaldehyde (100 mg, 1.5 
mmol) and NaBHCN (65 mg, 1.01 mmol) to afford 64 mg 
(98%) of Compound 121. Data for Compound 121: R? 0.29 
(19:1 CHCl:MeOH); H NMR (500 MHz, CDC1) & 11.04 
(brs, 1H), 7.00 (s, 1H), 6.88 (s, 1H), 6.78 (s, 1H), 4.36 (t, 
2H, J=44), 3.46 (t, 2H), J=4.4), 3.19 (d. 2H, J=6.3), 1.05 (m, 
1H), 0.62-0.58 (m, 2H), 0.27 (m, 2H). 

EXAMPLE 21 

0213 1,2,3,6-Tetrahydro-1-(2-pyridylmethyl)-9-(trifluo 
romethyl)-7H-1,4-oxazino.3.2-gquinolin-7-one (Com 
pound 122, Structure 11 of Scheme II, where R'-H, R'=tri 
fluoromethyl R=2-pyridyl). This compound was prepared 
by General Method 3 (EXAMPLE 1) Compound 120 
(EXAMPLE 19) (19 mg, 0.07 mmol), 2-pyridinecarboxal 
dehyde (75.6 mg, 0.7 mmol) and NaBHCN (22 mg, 0.3 
mmol) to afford 9 mg (36%) of Compound 122. Data for 
Compound 122: R 0.17 (19:1 CH.Cl:MeoH); H NMR 
(500MHz, CDC1) & 11.48 (brs, 1 H), 8.61 (d. 1H, J=5.5), 
7.64 (t, 1H, J=6.9), 7.29 (d. 1H, J=7.8), 7.19 (dd, 1H, J=7.2, 
5.5), 6.84 (s, 1H), 6.82 (s, 2H), 4.60 (s, 2H), 4.42 (t, 2H, 
J=44), 3.60 (t, 2H, J=4.5). 

EXAMPLE 22 

(+)-1,2,3,6-Tetrahydro-2-methyl-1-(2,2,2-trifluoroet 
hyl)-9-(trifluoromethyl)-7H-1,4-oxazino3.2-g 
quinolin-7-one (Compound 123, Structure 18 of 
Scheme III, where R=CF, R=Trifluoromethyl, 

R", R, R7=H) 
0214) (2-Methoxy-4-nitrophenyl)-2,2,2-(trifluoroethy 
l)amine. This compound was prepared according to General 
Method 7 (EXAMPLE 5) from 2-amino-5-nitroanisole (5.38 
g, 32.0 mmol), trifluoroacetaldehyde hydrate (26.5 mL, 37.1 
g, 0.320 mol), NaBHCN (10.0 g, 0.160 mol) in 107 mL 
trifluoroacetic acid to afford 7.6 g (95%) of (2-methoxy-4- 
nitrophenyl)-2,2,2-(trifluoroethyl)amine, a light brown crys 
talline solid, after recrystallization (1:1 EtOAc:hexanes, 30 
mL). Data for (2-methoxy-4-nitrophenyl)-2,2,2-(trifluoroet 
hyl)amine: R. 0.52 (2:1 hexanes: EtOAc); H NMR (400 
MHz, acetone-d) & 7.87 (dd, 1H, J=8.9, 2.4), 7.69 (d. 1H, 
J=2.4), 6.96 (d. 1H, J=8.9), 6.38 (broads, 1H), 4.20 (qd, 2H, 
J=9.3, 7.1), 4.00 (s, 3H). 
0215 (4-Amino-2-methoxyphenyl)-2,2,2-(trifluoroethy 
l)amine (Structure 13 of Scheme III, where R=CF). This 
compound was prepared according to General Method 10 
(EXAMPLE19) from (2-methoxy-4-nitrophenyl)-2,2,2-(tri 
fluoroethyl)amine (8.40 g, 33.6 mmol), Zinc dust (9.66 g, 
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0.148 mmol), and calcium chloride dihydrate (10.9 g, 73.9 
mmol) in 300 mL 95% EtOH/water to afford to 6.7 g (90%) 
of (4-amino-2-methoxyphenyl)-2,2,2-(trifluoroethyl)amine, 
a deep purple oil. Data for (4-amino-2-methoxyphenyl)-2, 
2,2-(trifluoroethyl)amine: Rf 0.25 (1:1 hexanes: EtOAc); H 
NMR (400 MHz, CDC1) & 6.54 (d. 1H, J=8.1), 6.20-6.30 
(m, 2H), 4.15 (broads, 1H), 3.81 (s, 3H), 3.68 (qd, 2H, 
J=9.0, 7.4), 3.38 (broads, 2H). 

7-Methoxy-6-2.2.2-(trifluoroethyl)aminol-4-trifluo 
romethyl-1H-quinolin-2-one (Structure 14 of 
Scheme III, where R'-H, R=Trifluoromethyl, 

R*=Trifluoromethyl) 

0216 General Method 11: Condensation of an aniline 
with an acetoacetate derivative in benzene or toluene fol 
lowed by a Knorr reaction in Sulfuric acid. A Solution of an 
aniline (1.0 equiv) in benzene or toluene (10 mL/mmol) and 
an acetoacetate derivative (1.2 equiv) was heated at reflux 
for 12-16 hrs. The resulting mixture was cooled to room 
temperature and concentrated under reduced preSSure. The 
crude reaction mixture was diluted in concentrated Sulfuric 
acid (8 mL/mmol) and heated to 100° C. for 6-16 hrs. The 
resulting mixture was poured over ice and neutralized with 
6M NaOH solution to pH 7.0, extracted with CHCl (3x30 
mL/mmol), washed with pH 7 phosphate buffer (50 
mL/mmol) and brine (50 mL/mmol). The organic solution 
was dried (MgSO) and concentrated under reduced pres 
Sure. Purification was performed either by flash chromatog 
raphy (silica gel, 20:1, CHCl/MeOH) or by another speci 
fied method to afford the desired quinolone as a fluorescent 
yellow solid. 

7-Methoxy-6-2.2.2-(trifluoroethyl)aminol-4-trifluo 
romethyl-1H-quinolin-2-one (Structure 14 of 
Scheme III, where R'-H, R=Trifluoromethyl, 

R*=Trifluoromethyl) 

0217. This compound was prepared according to General 
Method 11 from (5.72 g, 26.0 mmol) and ethyl 4.4.4- 
trifluoroacetoacetate (4.56 mL, 5.74g, 31.2 mmol) in 87 mL 
toluene, followed by treatment with 65 mL concentrated 
HSO, to afford 2.72 g (30.7%) of 7-methoxy-6-2.2.2- 
(trifluoroethyl)aminol-4-trifluoromethyl-1H-quinolin-2- 
one, a fluffy yellow Solid, after rinsing the crude material 
with a 1:1 mixture of EtOAc:hexanes (60 mL). Data for 
7-methoxy-6-2.2.2-(trifluoroethyl)aminol-4-trifluorom 
ethyl-1H-quinolin-2-one: R0.19 (4:1 EtOAc:CH,Cl); H 
NMR (400 MHz, acetone-d) & 10.87 (broads, 1H), 7.04 (s, 
1H), 6.99 (broads, 1H), 6.73 (s, 1H), 5.54 (broad m, 1H), 
4.07 (app quint, 2H, J=8.4), 3.98 (s, 3H). 
0218 General Method 12: Transformation of a pyridone 
to an isopropylimino ether with isopropyl iodide and cesium 
fluoride. To a Suspension of pyridone (1 equiv) and CSF (4 
equiv) in DMF (0.25 M) was added 2-iodopropane (4 
equiv). The Suspension was stirred for 18h, whereupon it 
was poured into cold water (25 mL/mmol) and extracted 
with EtOAc (2x25 mL/mmol). The organic layers were 
washed sequentially with water (2x15 mL/mmol) and brine 
(15 mL/mmol), dried over MgSO, filtered, and concen 
trated to afford a yellow brown solid, which was used 
without further purification. 
0219 2-Isopropyloxy-7-methoxy-6-2,2,2-(trifluoroet 
hyl)amino-4-(trifluoromethyl)cquinoline: This compound 
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was prepared by General Method 12 from 7-methoxy-6-2, 
2.2-(trifluoroethyl)aminol-4-trifluoromethyl-1H-quinolin 
2-one (2.42 g, 7.11 mmol), CsP (4.32 g, 28.5 mmol), and 
2-iodopropane (2.84 mL, 4.84g, 28.5 mmol) in 28 mL DMF 
to afford 2.47 g (90.6%) of 2-isopropyloxy-7-methoxy-6-2, 
2,2-(trifluoroethyl)amino-4-(trifluoromethyl)guinoline, a 
yellow brown solid, which was used without further puri 
fication. Data for 2-isopropyloxy-7-methoxy-6-2.2.2-(trif 
luoroethyl)amino-4-(trifluoromethyl)guinoline: Rf 0.24 
(9:1 hexanes: EtOAc); H NMR (400 MHz, CDC1) & 7.18 
(s, 1H), 7.02 (s, 1H), 7.01 (broads, 1H), 5.48 (heptet, 1H, 
J=6.3), 4.87 (broad t, 1H, J=6.7), 4.02 (s, 3H), 3.88 (app 
quint, 2H, J=8.8), 1.39 (d. 6H, J=6.3). 
0220 7-Hydroxy-2-isopropyloxy-6-2,2,2-(trifluoroet 
hyl)amino-4-(trifluoromethyl)guinoline (Structure 15 of 
Scheme III, where R'-H, R=trifluoromethyl, R*=trifluo 
romethyl): To a suspension of sodium hydride (60% mineral 
oil dispersion, 1.72 g., 6.13 mmol) in 20.6 mL DMF was 
added thiophenol (4.53 mL, 4.86 g., 44.1 mmol) at 0° C. 
After the bubbling Subsided, a solution of isopropyloxy-7- 
methoxy-6-2.2.2-(trifluoroethyl)amino-4-(trifluorometh 
yl)guinoline (2.34g, 6.13 mmol) in 10 mL DMF was added 
and the mixture was heated to 110° C. After 5 h, the mixture 
was poured into cold water and neutralized with 21 mL 2 M 
NaHSO, and the aqueous layer was extracted with ethyl 
acetate (2x200 mL). The organic layers were washed 
sequentially with water (2x100 mL) and brine (100 mL), 
dried over MgSO, filtered and concentrated. Flash chroma 
tography (hexanes: EtOAc, 2:1) afforded 1.71 g (75.8%) of 
2-isopropyloxy-7-hydroxy-6-2,2,2-(trifluoroethyl)amino 
4-(trifluoromethyl)guinoline, a yellow solid. Data for 7-hy 
droxy-2-isopropyloxy-6-2,2,2-(trifluoroethyl)amino-4- 
(trifluoromethyl)guinoline: Rf 0.21 (4:1 hexanes:EtOAc); 
H NMR (400 MHz, CDC1) & 7.18 (s, 1H), 7.05 (broads, 
1H), 7.01 (s, 1H), 6.0 (v broads, 1H), 5.42 (hept, 1H, J=6.1), 
4.69 (broad t, 1H, J=6.9), 3.88 (m, 2H), 1.37 (d. 6H, J=6.1). 
0221) General Method 13: Cyclization of an o-bro 
moester onto an o-aminophenol to form a compound of 
Structure 16. To a Suspension of an aminophenol of Struc 
ture 15 (1 equiv) and KCO (2.05 equiv) in DMF (0.25M) 
was added the C-bromoester (1.05 equiv). The mixture was 
heated to 80° C. for 1 h, then heated to 110° C. for 4 h, then 
the reaction was partitioned between EtOAc (50 mL/mmol), 
water (25 mL/mmol) and sat d NHCl (25 mL/mmol). The 
aqueous layer was extracted with EtOAc (25 mL/mmol), 
and the combined organic layers were washed Sequentially 
with water (2x25 mL/mmol), brine (25 mL/mmol), dried 
over MgSO, filtered and concentrated. This material was 
used without purification, or was purified as indicated. 
0222 7-Isopropoxy-1-(2,2,2-trifluoroethyl)-9-(trifluo 
romethyl)-1H-1,4-oxazino.3.2-gquinolin-2(3H)-one 
(Structure 16 of Scheme III, where R=CF, R=trifluorom 
ethyl, R', R, R=H): This compound was prepared by 
General Method 13 from 2-isopropyloxy-7-hydroxy-6-(2, 
2,2-trifluoroethyl)amino-4-(trifluoromethyl)guinoline (1.51 
g, 4.10 mmol), KCO (1.16 g, 8.40 mmol) and ethyl 
bromoacetate (0.719 g, 4.30 mmol) in 16.4 mL DMF to 
afford 1.57 g (94%) of 7-isopropoxy-1-(2,2,2-trifluoroet 
hyl)-9-(trifluoromethyl)-1H-1,4-oxazino.3.2-gquinolin 
2(3H)-one, a light yellow-brown solid, Rf 0.50 (4:1 hex 
anes: EtOAc); H NMR (400 MHz, CDC1) & 7.57 (broads, 
1H), 7.48 (s, 1H), 7.11 (s, 1H), 5.53 (hept, 1H, J=6.2), 4.79 
(s, 2H), 4.71 (q, 2H, J=8.4), 1.41 (d. 6H). 
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0223 General Method 14: Methenylation of a tertiary 
amide of Structure 16 and Subsequent reduction with 
NaBHCN. To a solution of a substituted 7-isopropoxy-1- 
(2,2,2-trifluoroethyl)-9-(trifluoromethyl)-1H-1,4-oxazino 
3.2-gquinolin-2(3H)-one derivative (1 equiv) in THF (0.15 
M) was added Tebbe reagent (0.5 M in toluene, 1.1 equiv) 
at 0° C. After 1 h, ether (50 mL/mmol) and methanol (0.7 
mL/mmol) were added sequentially, and the brown Solution 
was allowed to warm to rt. After 30 min the mixture was 
filtered through Celite, rinsed with ether, and concentrated to 
a deep orange-brown Solid. The Solid was passed quickly 
through a plug of Silica gel or basic alumina to afford an 
orange Solid which was carried on directly. To a Suspension 
of the above solid and NaBHCN (5 equiv) in dichloroet 
hane (0.2 M) was added acetic acid (2.5 mL/mmol) drop 
wise at 0° C. The mixture bubbled vigorously, and was 
allowed to warm to rt. After 1 d the orange Solution was 
poured into NaHCO (40 mL/mmol) and extracted with 
EtOAc (2x40 mL/mmol). The organic layers were washed 
with brine (30 mL/mmol), dried over MgSO, filtered, and 
concentrated. The material was purified as indicated. 
0224 (+)-2,3-Dihydro-7-isopropoxy-2-methyl-1-(2,2,2- 
trifluoroethyl)-9-(trifluoromethyl)-1H-1,4-oxazino3.2-g 
quinoline (Structure 17 of Scheme III, where R=CF, 
R*=trifluoromethyl, R', R, R = H). This compound was 
made from General Method 14 from 7-isopropoxy-1-(2.2, 
2-trifluoroethyl)-9-(trifluoromethyl)-1H-1,4-oxazino3,2- 
gquinolin-2(3H)-one (0.689 g, 1.69 mmol), Tebbe's reagent 
(3.7 mL, 1.9 mmol) in 11 mL THF to afford 0.728 g of 
(t)-2,3-dihydro-7-isopropoxy-2-methylene-1-(2,2,2-trifluo 
roethyl)-9-(trifluoromethyl)-1H-1,4-oxazino 3.2-gquino 
line, an orange Solid after filtration through silica gel. "H 
NMR (400 MHz, CDC1) & 7.64 (broads, 1H), 7.49 (s, 1H), 
7.29 (s, 1H), 5.59 (hept, 1H, J=6.2), 4.95 (s, 2H), 4.91 (q, 
2H, J=9.1), 1.58 (d. 6H, J=6.2). Subsequent treatment of the 
above solid (0.728 g) as described in General Method 14 
with NaBHCN (0.531 g, 8.45 mmol) and 4.2 mL acetic acid 
in 8.4 mL dichloroethane afforded 0.366 g (53%) of (+)-2, 
3-dihydro-7-isopropoxy-2-methyl-1-(2,2,2-trifluoroethyl)- 
9-(trifluoromethyl)-1H-1,4oxazino3.2-gquinoline, a yel 
low solid, after flash chromatography (hexanes: EtOAc, 9:1). 
R0.28 (9:1 hexanes:EtOAc); H NMR (400 MHz, CDC1) 
& 7.29 (s, 1H), 7.12 (s, 1H), 7.00 (s, 1H), 5.48 (hept, 1H, 
J=6.2), 4.26 (dd, ABX, 1H, J=10.7, 2.4), 4.16 (dd, ABX, 1H, 
J=10.7, 2.8), 3.97-4.07 (m, 1H), 3.77-3.87 (m, 1H), 3.61 
3.68 (m, 1H), 1.38 (d. 6H, J=6.2). General Method 15: 
Hydrolysis of an isopropyl imino ether to a pyridone. A 
Solution of the imino ether in a 3:1 acetic acid:concentrated 
HCl (0.1-0.2 M) solution was heated at 60-110° C. for 4-16 
h. The solution was poured into sat'd NaHCOs (80 
mL/mmol), extracted with EtOAc (2x80 mL/mmol), washed 
with brine (60 mL/mmol), dried over MgSO, filtered, 
concentrated, and purified as indicated. 
0225 (+)-1,2,3,6-Tetrahydro-2-methyl-1-(2,2,2-trifluo 
roethyl)-9-(trifluoromethyl)-7H-1,4-oxazino 3.2-gquino 
lin-7-one (Compound 123, Structure 18 of Scheme III, 
where R', R, R = H, R=CF, R*=tifluoromethyl). This 
compound was prepared according to General Method 15 
from (+)-2,3-dihydro-7-isopropoxy-2-methyl-1-(2,2,2-trif 
luoroethyl)-9-(trifluoromethyl)-1H-1,4-oxazino 3.2-g 
quinoline (0.362 g, 0.887 mmol) in 1.6 mL conc. HCl and 
4.8 mL acetic acid heated to 110° C. for 5 h. The product was 
isolated by purification by flash chromatography (92:8 
CHCl:MeOH), followed by recrystallization from metha 
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nol to afford 0.164 g (50%) of Compound 123, a yellow 
solid. Data for Compound 123: HPLC (ODS, 7:3 MeO 
H:water, 3.0 mL/min) t 13.56 min; H NMR (400 MHz, 
CDC1) 11.07 (broads, 1H), 7.08 (broads, 1H), 6.96 (s, 1H), 
6.75 (s, 1H), 4.25-4.30 (m, 2H), 405-4.25 (m, 2H), 3.72 
3.82 (m, 1H), 1.28 (d. 3H, J=6.6); C (100 MHz, DMSO 
d) 160.0, 147.7, 135.6 (q, J=30.4), 134.3 (m), 129.9, 125.8 
(q, J=282), 122.7 (q, J=275), 118.4 (broads), 108.1, 106.0, 
102.8, 68.8, 51.7, 50.9 (q, J=32.2), 15.0. 

EXAMPLE 23 

0226 (+)-1,2,3,6-Tetrahydro-2-methyl-1-(2,2,2-trifluo 
roethyl)-9-(trifluoromethyl)-7H-1,4-oxazino 3.2-gquino 
lin-7-one (Compound 124, Structure (+)-18 of Scheme III, 
where R', R, R=H, R=CF, R*=trifluoromethyl), and 
(-)-1,2,3,6-Tetraydro-2-methyl-1-(2,2,2-trifluoroethyl)-9- 
(trifluoromethyl)-7H-1,4-oxazino 3.2-gquinolin-7-one 
(Compound 125, Structure (-)-18 of Scheme III, where R', 
R, R = H, R=CF, R*=trifluoromethyl). This compound 
was prepared according to General Method 9 (EXAMPLE 
15) from Compound 123 (EXAMPLE 22) (10 mg, 0.03 
mmol) on a semiprep Chitalpak AD column (20x250 mm) 
eluted hexanes/isopropanol (93:7), to afford 3.3 mg of 
Compound 124, a yellow solid, and 3.0 mg of Compound 
125, a yellow solid. Data for Compound 124: HPLC (Chiral 
pak AD, 93.7 hexanes:isopropanol, 5.0 mL/min) t 35.4 
min; C=+39.3. 
0227) Data for Compound 125: HPLC (Chiralpak AD, 
93.7 hexanes:isopropanol, 5.0 mL/min) t 40.9, min; C=- 
41.3. 

EXAMPLE 24 

(+)-trans-1,2,3,6-Tetrahydro-2,3-dimethyl-1-(2,2,2- 
trifluoroethyl)-9-(trifluoromethyl)-7H-1,4-oxazino 
3.2-gquinolin-7-one (Compound 126, Structure 18 

of Scheme III, where R'=H, R’=CF, R=H, 
R7=Me, R*=Trifluoromethyl) 

0228 7-Isopropoxy-3-methyl-1-(2,2,2-trifluoroethyl)-9- 
(trifluoromethyl)-1H-1,4-oxazino 3.2-gquinolin-2(3H)- 
one (Structure 16 of Scheme III, where R =H, R=CF, 
R=H, R7=Me, R*=trifluoromethyl). This compound was 
prepared according to General Method 13 (EXAMPLE 22) 
from 2-isopropyloxy-7-hydroxy-6-2.2.2-(trifluoroethy 
l)amino-4-(trifluoromethyl)guinoline (EXAMPLE 22) (55 
mg, 0.15 mmol), ethyl 2-bromopropionate (29 mg, 0.16 
mmol) and KCO (46 mg, 0.33 mmol) in 1.5 mL DMF to 
afford 61 mg (96%) of 7-isopropoxy-3-methyl-1-(2,2,2- 
trifluoroethyl)-9-(trifluoromethyl)-1H-1,4-oxazino3.2-g 
quinolin-2(3H)-one. Data for 7-isopropoxy-3-methyl-1-(2, 
2,2-trifluoroethyl)-9-(trifluoromethyl)-1H-1,4-oxazino3, 
2-gquinolin-2(3H)-one: R0.31 (9:1 hexanes: EtOAc); H 
NMR (400 MHz, CDC1) & 7.55 (broads, 1H), 7.48 (s, 1H), 
7.11 (s, 1H), 5.53 (hept, 1H, J=6.2), 4.81 (q, 2H, J=6.8), 
4.60-4.76 (m, 2H), 1.64 (d. 3H, J=6.8), 1.41 (d. 6H, J=6.2). 
0229 (+)-trans-2,3-dihydro-7-isopropoxy-2,3-dimethyl 
1-(2,2,2-trifluoroethyl)-9-(trifluoromethyl)-1H-1,4-ox 
azino 3.2-gquinoline (Structure 17 of Scheme III, where 
R=H, R=CF, R=H, R7=Me, R*=trifluoromethyl) and 
(t)-cis-2,3-dihydro-7-isopropoxy-2,3-dimethyl-1-(2,2,2-tri 
fluoroethyl)-9-(trifluoromethyl)-1H-1,4-oxazino 3.2-g 
quinoline (Structure 17 of Scheme III, where R'-H, 
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The aqueous layer was extracted with EtOAc (20 mL), and 
the combined organic layers were washed with brine (20 
mL), dried over MgSO4, filtered, and concentrated. Flash 
chromatography (9:1 hexanes:EtOAc) afforded 41 mg of 
7-isopropoxy-1-(2,2,2-trifluoroethyl)-9-(trifluoromethyl)- 
1H-1,4-oxazino.3.2-gquinolin-2(3H)-thione, a yellow oil. 
Data for 7-isopropoxy-1-(2,2,2-trifluoroethyl)-9-(trifluo 
romethyl)-1H-1,4-oxazino.3.2-gquinolin-2(3H)-thione: 
R0.36 (9:1 hexanes:EtOAc); H NMR (400 MHz, CDC1) 
& 7.72 (broads, 1H), 7.48 (s, 1H), 7.13 (s, 1H), 5.54 (hept, 
1H, J=6.2), 5.32-5.42 (m, 2H), 5.05 (s, 2H), 1.41 (d. 6H, 
J=6.2). 
0255 1,2,3,6-Tetrahydro-1-(2,2,2-trifluoroethyl)-9-(trif 
luoromethyl)-2-thioxo-7H-1,4-oxazino 3.2-gquinolin-7- 
one (Compound 140, Structure 27 of Scheme V, where R', 
R, R=H, R=trifluoromethyl). To a solution of 7-isopro 
poxy-1-(2,2,2-trifluoroethyl)-9-(trifluoromethyl)-1H-1,4 
oxazino 3.2-gquinolin-2(3H)-thione (30 mg, 0.071 mmol) 
in 1.4 mL CHCl was added BC1 (1 M in CHCl, 1.2 mL, 
1.2 mmol). After 8 h, the mixture was quenched with 
saturated NaHCO (15 mL) and extracted with EtOAc (2x15 
mL). The organic layers were washed with brine (15 mL), 
dried over MgSO, filtered, and concentrated. Flash chro 
matography (3:2 CHCl:EtOAc) afforded 17 mg (63%) of 
Compound 140, an off-white solid. Data for Compound 140: 
R0.36 (3:2 CHCl:EtOAc); H NMR (400 MHz, acetone 
d) & 11.22 (broads, 1H), 7.72 (broads, 1H), 7.19 (s, 1H), 
6.90 (s, 1H), 5.62-5.75 (m, 2H), 5.16 (s, 2H). 

EXAMPLE 38 

(+)-1,2,3,6-Tetrahydro-2-methyl-9-(trifluoromethyl)- 
7H-1,4oxazino3.2-gquinolin-7-one (Compound 
141, Structure 30 of Scheme VI where R'-Me). 

0256 (2-Methoxy-4-nitrophenyl)-(4-methoxybenza 
l)amine. This compound was prepared according to General 
Method 3 (EXAMPLE 1) from 2-amino-5-nitroanisole (1.00 
g, 5.95 mmol), p-anisaldehyde (1.62 g, 11.9 mmol), 
NaBHCN (0.373 g, 5.95 mmol) in 100 mL acetic acid to 
afford 1.25 g (75%) of (2-methoxy-4-nitrophenyl)-(4-meth 
oxybenzyl)amine, an orange Solid, after washing the crude 
product with 4:1 hexanes: EtOAc. Data for (2-methoxy-4- 
nitrophenyl)-(4-methoxybenzyl)amine: R0.80 (3:2 
EtOAc:hexanes); H NMR (500 MHz, CDC1) & 7.88 (dd, 
1H, J=8.8, 2.4), 7.64 (d. 1H, J=2.4), 7.22-7.28 (m, 2H), 
6.85-6.90 (m, 2H), 6.51 (d. 1H, J=9.0), 5.31 (broads, 1H), 
4.38 (d. 2H, J=5.4), 3.93 (s, 3H), 3.82 (s, 3H). 
0257 (4-Amino-2-methoxyphenyl)-(4-methoxybenzy 
l)amine (Structure 13 of Scheme III, where R^=4-anisyl). 
This compound was prepared by General Method 10 
(EXAMPLE 19) from (2-methoxy-4-nitrophenyl)-(4-meth 
oxybenzyl)amine (1.92 g., 6.65 mmol), Zinc dust (1.87 g, 
28.6 mmol), and calcium chloride dihydrate (2.10 g, 14.3 
mmol) in 350 mL 95:5 EtOH: water to afford 1.23 g (70%) 
of (4-amino-2-methoxyphenyl)-(4-methoxybenzyl)amine, a 
light purple Solid, after flash chromatography 
(CH2Cl:MeOH 19:1). Data for (4-amino-2-methoxyphe 
nyl)-(4-methoxybenzyl)amine: R0.80 (19:1 
CH.Cl:MeoH); H NMR (400 MHz, CDC1) & 7.30 (d. 2H, 
J=8.6), 6.87 (d. 2H, J=8.6), 6.47 (d. 1H, J=8.1), 6.28 (d. 1H, 
J=2.4), 6.23 (dd, 1H, J=8.1, 2.4), 4.20 (s, 2H), 4.10 (v broad 
s, 1H), 3.80 (s, 3H), 3.79 (s, 3H), 3.31 (broads, 2H). 
0258 6-Amino-7-methoxy-4-(trifluoromethyl)-1H 
quinolin-2-one. This compound was prepared according to 
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General Method 11 (EXAMPLE 22) from (4-amino-2-meth 
oxyphenyl)-(4-methoxybenzyl)amine (1.23g, 4.76 mmol) 
and ethyl 4,4,4-trifluoroacetoacetate (1.05 g, 5.71 mmol) in 
60 mL benzene followed by treatment with 10 mL concen 
trated HSO to afford 0.734 (60%) of 6-amino-7-methoxy 
4-(trifluoromethyl)-1H-quinolin-2-one, a yellow solid, after 
rinsing with MeOH:ether:hexanes. Data for 6-amino-7- 
methoxy-4-(trifluoromethyl)-1H-quinolin-2-one: R0.28 
(19:1 CHC1:MeOH); H NMR (500 MHz, CDC1) & 12.2 
(v broads, 1H), 7.06 (broads, 1H), 6.93 (s, 1H), 6.79 (s. 
1H), 4.01 (s, 3H), 3.94 (broads, 2H). 
0259) 6-Amino-2-isopropoxy-7-methoxy-4-(trifluorom 
ethyl)cquinoline. This compound was prepared according to 
General Method 12 (EXAMPLE 22) from 6-amino-7-meth 
oxy-4-(trifluoromethyl)-1H-quinolin-2-one (500 mg, 1.9 
mmol), CsP (1.18 g, 7.7 mmol), isopropyl iodide (1.31 g, 7.7 
mmol) in 8 mL DMF to afford 308 mg (53%) of 6-amino 
2-isopropyloxy-7-methoxy-4-(trifluoromethyl)cquinoline, a 
light yellow oil, and 190 mg (29%) of 2-isopropyloxy-7- 
methoxy-6N-(isopropyl)amino-4-(trifluoromethyl)cquino 
line, after flash chromatography (7:3 hexanes: EtOAc). Data 
for 6-amino-2-isopropyloxy-7-methoxy-4-(trifluorometh 
yl)guinoline: R0.51 (4:1 hexanes: EtOAc); H NMR (500 
MHz, CDC1) & 7.18 (s, 1H), 7.13 (broads, 1H), 7.00 (s, 
1H), 5.48 (hept, 1H, J=6.3), 4.11 (broads, 2H), 4.01 (s, 3H), 
1.40 (d. 6H, J=6.3). 
0260 6-Amino-7-hydroxy-2-isopropyloxy-4-(trifluo 
romethyl)guinoline (Structure 28 of Scheme VI). To a sus 
pension of sodium hydride (60% mineral oil dispersion, 180 
mg, 4.6 mmol, rinsed with hexanes) in 3.5 mL DMF was 
added thiophenol (550 mg, 5.0 mmol) at 0°C., whereupon 
a Solution of 6-amino-2-isopropyloxy-7-methoxy-4-(trifluo 
romethyl)guinoline (200 mg, 0.67 mmol) in 2 mL DMF was 
added. The mixture was heated at 110° C. for 6 h, then 
poured into ice, and the pH was adjusted to 5 by the addition 
of 2N NaHSO. The mixture was extracted with EtOAc 
(2x30 mL), washed sequentially with water (30 mL) and 
brine (30 mL), dried over NaSO, filtered, and concen 
trated. Flash chromatography (4:1 hexanes: EtOAc) afforded 
147 mg (77%) of 6-amino-2-isopropyloxy-7-methoxy-4- 
(trifluoromethyl)guinoline, a tan Solid. Data for 6-amino-2- 
isopropyloxy-7-methoxy-4-(trifluoromethyl)guinoline: 
R0.14 (4:1 hexanes: EtOAc); H NMR (500 MHz, CDC1) 
87.19 (broads, 1H), 7.16 (s, 1H), 6.99 (s, 1H), 5.60 (v. broad 
s, 1H), 5.45 (hept, 1H, J=6.2), 4.00 (v. broads, 2H), 1.38 (d. 
6H, J=6.3). 
0261 General Method 17. Alkylation of an O.-halo-ke 
tone to an o-aminophenol and Subsequent reductive cycliza 
tion to a 1,4-oxazine derivative. To a Solution of 2-amino 
5-nitrophenol (1.0 equiv) in acetone (0.6 mL/mmol) was 
added an O-halo ketone (1.1 equiv) and KCO (1.1 equiv) 
at 0° C. under N. The reaction mixture was allowed to 
warm to room temperature and stirred for 6-8 hours. The 
crude reaction mixture was then evaporated under reduced 
pressure and washed with water (3x100 mL) and the result 
ing Solid was dried under high Vacuum. To this crude Solid 
(1.0 equiv) in trifluoroacetic acid (0.26 M) was added 
portionwise NaBHCN (1.0 equiv) and stirred at room 
temperature under N overnight. The resulting mixture was 
poured over ice and neutralized with 6M NaOH to pH 7.0, 
extracted with EtOAc (3x30 mL/mmol), washed with brine 
(50 mL/mmol). The organic solution was dried (MgSO) 
and concentrated under reduced pressure. Purification by 
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0283) Data for Compound 146C. HPLC (Chiralpak AD, 
95:5 hexanes:isopropanol, 5.0 mL/min) t 64.3 min; C=- 
60.4 

EXAMPLE 44 

(+)-1-Ethyl-1,2,3,6-tetrahydro-2-methyl-9-(trifluo 
romethyl)-7H-1,4-oxazino 3.2-gquinolin-7-one 
(Compound 147, Structure 35 of Scheme VII, 
where R'-H, R=Trifluoromethyl, R'=Me, 

R*=CH.) 
0284 (+)-3,4-Dihydro-3-methyl-7-nitro-2H-1,4-benzox 
azine (Structure 32 of Scheme VII, where R'=Me). This 
compound was prepared by General Method 17 (EXAMPLE 
38) from 2-amino-5-nitrophenol (4.0g, 25.9 mmol), chlo 
roacetone (2.27 mL, 28.5 mmol), and KCO (3.94g, 28.5 
mmol) to afford 3.5g of crude solid. The crude solid (3.0 g, 
14.2 mmol), NaBHCN (892 mg, 14.2 mmol) and trifluo 
roacetic acid afforded 2.68 g (97%) of 3,4-dihydro-3-me 
thyl-7-nitro-2H-1,4-benzoxazine. Data for (+)-3,4-dihydro 
3-methyl-7-nitro-2H-1,4-benzoxazine: R0.51 (2:3, 
EtOAc:hexanes); H NMR (400 MHz, CDC1) & 7.74 (dd, 
1H, J=8.7, 2.6), 7.70 (d. 1H, J=2.3), 6.50 (d. 1H, J=8.7), 4.46 
(brs, 1H), 4.23 (dd, 1H, J=10.5, 2.8), 3.76 (dd, 1H, J=10.5, 
7.8), 3.67 (m, 1H), 1.25 (d. 3H, J=6.4). 
0285 (+)-4-Ethyl-3,4-dihydro-3-methyl-7-nitro-2H-1,4- 
benzoxazine (Structure 33 of Scheme VII, where R'=Me, 
R*=CH). This compound was prepared by General Method 
3 (EXAMPLE 1) from (+)-3,4-dihydro-3-methyl-7-nitro 
2H-1,4-benzoxazine (200 mg, 1.0 mmol), acetaldehyde (455 
mg, 10.3 mmol) and NaBHCN (314 mg, 5.0 mmol) to 
afford 144 mg (63%) of 4-ethyl-3,4-dihydro-3-methyl-7- 
nitro-2H-1,4-benzoxazine. Data for (+)-4-ethyl-3,4-dihydro 
3-methyl-7-nitro-2H-1,4-benzoxazine: R0.80 (3:2 
EtOAc:hexanes); H NMR(500 MHz, CDC1) & 7.80 (dd, 
1H, J=8.9, 2.6), 7.66 (d. 1H, J=2.6), 6.55 (d. 1H, J=9.2), 4.07 
(dd, 1H, J=10.7, 2.5), 3.96 (dd, 1H, J=10.7, 2.6), 3.60 (m, 
1H), 3.55-3.35 (m, 2H), 1.29 (d. 3H, J=6.6), 1.24 (d. 3H, 
J=7.0). 
0286 (+)-7-Amino-4-ethyl-3,4-dihydro-3-methyl-2H-1, 
4-benzoxazine (Structure 34 of Scheme VII, where R'=Me, 
R*=CH). This compound was prepared by General Method 
4 (EXAMPLE 1) from (+)-4-ethyl-3,4-dihydro-3-methyl-7- 
nitro-2H-1,4-benzoxazine (140 mg, 0.62 mmol) and purified 
by flash chromatography (EtOAc:hexanes, 3:2) to afford 90 
mg (74%) of (+)-7-amino-4-ethyl-3,4-dihydro-3-methyl 
2H-1,4-benzoxazine. Data for (+)-7-amino-4-ethyl-3,4-di 
hydro-3-methyl-2H-1,4-benzoxazine: R0.48 (3:2 
EtOAc:hexanes) H NMR (400 MHz, CDC1) & 6.53 (d. 1H, 
J=8.0), 6.26-6.20 (m, 2H), 4.04 (dd, 1H, J=10.5, 2.6), 3.94 
(dd, 1H, J=10.4, 4.3), 3.37-3.26 (m, 4H), 3.17-3.07 (m, 
11H), 1.13 (m, 6H). 
0287 (+)-1-Ethyl-1,2,3,6-tetrahydro-2-methyl-9-(trif 
luoromethyl)-7H-1,4-oxazino.3.2-gquinolin-7-one (Com 
pound 147. Structure 35 of Scheme VII, where R'-H, 
R=trifluoromethyl, R'=Me, R=CH). This compound was 
prepared by General Method 5 (EXAMPLE 1) from (+)-7- 
amino-4-ethyl-3,4-dihydro-3-methyl-2H-1,4-benzoxazine 
(90 mg, 0.47 mmol) and ethyl 4,4,4-trifluoroacetoacetate 
(103 mg, 0.56 mmol) and purified by flash chromatography 
(3:2 EtOAc:hexanes) to yield 46 mg (30%) of Compound 
147. Data for Compound 147: R0.37 (3:2, EtOAc:hexanes); 
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"H NMR (400 MHz, CDC1) & 12.07 (brs, 1H), 6.89 (s, 1H), 
6.88 (s, 2H), 4.18 (dd, 1H, J=10.5, 2.5), 4.09 (dd. 1H, 
J=10.6, 3.4), 3.54-3.51 (m, 1H), 3.47-3.40 (m, 1H), 3.31 
3.24 (m 1H), 1.23 (m, 6H) 

EXAMPLE 45 

(2R-)-(-)-1,2,3,6-Tetrahydro-2-methyl-1-(2,2,2-trif 
luoroethyl)-9-(trifluoromethyl)-7H-1,4-oxazino,3,2- 
g-quinolin-7-one benzoxazine (Compound 148, 

Structure 41 of Scheme VIII, where R'-H, R=Tri 
fluoromethyl, R'=Me, R=CF) 

0288 General Method 18: Displacement of a haloni 
troaromatic compound with an amino alcohol. A mixture of 
the halonitrobenzene (1.2 equiv) and the amino alcohol (1 
equiv) was dissolved in absolute ethanol (3.3 M) or DMF. To 
this solution was added sodium bicarbonate (1 equiv). The 
Suspension was heated at reflux temperature for 12 h when 
TLC indicated complete conversion of the amino alcohol. 
After cooling to room temperature, the reaction mixture was 
filtered with the aid of additional ethanol and the filtrate was 
concentrated under reduced pressure, which was then puri 
fied as indicated. 

0289 (2R)-(+)-2-(2-Fluoro-4-nitrophenyl)amino-1-pro 
panol (Structure 36 of Scheme VIII, where R'-Me). This 
compound was prepared according to General Method 18 
from 3,4-difluoronitrobenzene (76.2 g 0.48 mol), R-(+)-2- 
amino-1-propanol (30 g., 0.40 mol) and Sodium bicarbonate 
(33.6 g., 0.40 mol) in 120 mLethanol to afford 68.4 g (80%) 
of (2R)-(+)-2-(2-fluoro-4-nitrophenyl)amino-1-propanol, a 
yellow solid, after recrystallization from ethanol. Data for 
(2R)-(+)-2-(2-fluoro-4-nitrophenyl)amino-1-propanol: mp 
128.2-129.7° C.; c)---22.6 (EtOH, c 3.1); H NMR (400 
MHz, CDC1) & 7.99 (1H, dd, J=11.4), 7.89 (1H, dd, J=2.5, 
11.6), 6.72 (1H, dd, J=8.7), 4.75 (1H, bs), 3.8 (2H, m), 3.69 
(1H, m), 1.31 (3H, d.J=6.4). 
0290 General Method 19: Formation of an oxazolidine 
from an aminoalcohol and a carbonyl derivative, or its 
corresponding hydrate or hemiacetal. A rib. flask equipped 
with a Dean-Stark condenser was charged Sequentially with 
the amino alcohol (1 equiv), benzene (0.3-0.5 M), trifluo 
roacetaldehyde ethyl hemiacetal (5 equiv), and p-toluene 
Sulfonic acid (catalytic). The reaction mixture was refluxed 
with azeotropic removal of water for 10-12 h. After cooling 
to room temperature the reaction mixture was concentrated 
under reduced preSSure. The residue was dissolved in ethyl 
acetate and washed with aqueous Sodium bicarbonate, brine 
and dried over anhydrous MgSO. After filtration, the sol 
vents were removed under reduced preSSure to afford the 
desired oxazolidine. cis-(2S, 4R)-(-)-3-(2-Fluoro-4-nitro 
phenyl)-4-methyl-2-trifluoromethyloxazolidine and trans 
(2R,4R)-(+)-3-(2-Fluoro-4-nitrophenyl)-4-methyl-2-trifluo 
romethyloxazolidine (Structure 37 of Scheme VIII where 
R"=Me, R=CF). These compounds were prepared accord 
ing to General Method 19 from (2R)-(+)-2-(2-fluoro-4- 
nitrophenyl)amino-1-propanol (68 g., 0.317 mole), 750 mL 
of benzene, trifluoroacetaldehyde ethyl hemiacetal (229 g, 
1.58 mole), and 100 mg of p-toluenesulfonic acid (100 mg, 
0.53 mmol) to afford cis-(2S,4R)-(-)-3-(2-fluoro-4-nitro 
phenyl)-4-methyl-2-trifluoromethyloxazolidine and trans 
(2R,4R)-(+)-3-(2-fluoro-4-nitrophenyl)-4-methyl-2-trifluo 
romethyloxazolidine as a low melting Solid. The product 
was found to be a mixture of two diastereoisomers (cis/trans 
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4:1). Crystallization from ethyl acetate-hexanes furnished 
the major (cis) isomer as pale yellow needles and the minor 
(trans) isomer as a glassy Solid. The combined yield of both 
compounds was 93.2 g (100%). 
0291 Data for cis-(2S,4R)-(-)-3-(2-fluoro-4-nitrophe 
nyl)-4-methyl-2-trifluoromethyloxazolidine: mp 46-50° C.; 
O)=-60.9 (CHCl, c 10.3); H NMR (CDC1) & 8.01 (1H, 
m), 7.98 (1H, dd, J=2.5, 12.3), 6.96 (1H, dd, J=9.0), 5.75 
(1H, q, J=4.7), 4.33 (1H, m), 4.19 (1H, m), 3.99 (1H, m), 
1.45 (3H, d, J=6.26). Data for trans-(2R,4R)-(+)-3-(2- 
fluoro-4-nitrophenyl)-4-methyl-2-trifluoromethyloxazoli 
dine: C-4258.9 (CHCI, c. 8.25); H NMR (CDC1) & 
8.02 (1H, dd), 7.98 (1H, dd, J=2.5, 12.9). 6.96 (1H, dd, 
J=8.5), 5.83 (1H, q, J=4.7), 4.48 (1H, m), 4.40 (1H, m), 3.95 
(1H, m), 1.23 (3H, d, J=6.0). 
0292 (2R)-(-)-2-2-Fluoro-4-nitro(2,2,2-trifluoroethy 
l)anilino)-1-propanol (Structure 38 of Scheme VIII, where 
R"=Me R*=CF). A 1-L three-necked RB flask equipped 
with an addition funnel and mechanical Stirrer was charged 
sequentially with cis-(2S,4R)-(-)-3-(2-fluoro-4-nitrophe 
nyl)-4-methyl-2-trifluoromethyloxazolidine and trans-(2R, 
4R)-(+)-3-(2-fluoro-4-nitrophenyl)-4-methyl-2-trifluorom 
ethyloxazolidine (93 g, 0.36 mole), 600 mL of dry 
chloroform, and triethylsilane (183.7 g, 1.58 mol). The 
solution was cooled to -78° C. and TiCl (90 g, 0.474 mol) 
was added dropwise via addition funnel. After the addition 
was complete, the reaction mixture was allowed to warm to 
room temperature and Stirred for another 24 h. The reaction 
mixture was quenched with ice and then neutralized with 
aqueous Na2CO. The organic layers were washed with 
water, brine and dried over MgSO. After filtration, the 
Solvents were evaporated under reduced pressure and the 
residue was purified by Silica gel column chromatography 
(ethyl acetate: hexanes 1:9) to afford 57 g (61%) of (2R)- 
(-)-2-2-fluoro-4-nitro(2.2.2-trifluoroethyl)anilino)-1-pro 
panol, as a glassy Solid. Data for (2R)-(–)-2-2-fluoro-4- 
nitro(2,2,2-trifluoroethyl)anilino)-1-propanol C=-205.9 
(EtOH, c 10.15) 'H NMR (CDC1) & 7.99 (1H, dd, J-2.5, 
9.0), 7.95 (1H, dd, J=2.6, 14.7), 7.32 (1H, dd, J=8.6), 3.94 
(1H, m), 3.74 (2H, m), 3.65 (1H, m), 1.86 (1H, bs), 1.19 (3H, 
d, J=6.7). 
0293 General Method 20: Intramolecular cyclization of 
an alcohol of Structure 38 or 42 on a haloaromatic to form 
a benzoxazine. A Solution of the aminoalcohol (1 equiv) in 
dry THF (1M) was added to a suspension of NaH (1.5 equiv) 
in dry THF (2M) and the mixture was heated at reflux. After 
cooling, methanol (50 mL/mol) was added to consume 
exceSS Sodium hydride. The reaction mixture was poured 
into ice-cold water and extracted with ethyl acetate. The 
organic portions were combined, washed with brine and 
dried over MgSO. After filtration, the solvents were evapo 
rated under reduced pressure and purified as indicated. 

(3R)-(+)-3,4-Dihydro-3-methyl-7-nitro-4-(2,2,2- 
trifluoroethyl)-2H-1,4-benzoxazine (Structure 39 of 

Scheme VIII, where R'-Me, R*=CF) 
0294. This compound was prepared according to General 
Method 20 from (2R)-(–)-2-2-fluoro-4-nitro(2.2.2-trifluo 
roethyl)anilino)-1-propanol (57g, 0.193 mol) in 200 mL and 
NaH (6.93 g, 0.289 mole) in 400 mL of dry THF heated at 
reflux for 3 h to afford 36.5 g (68%) of (3R)-(+)-2,3-dihydro 
3-methyl-7-nitro-4-(2,2,2-trifluoroethyl)-2H-1,4-benzox 
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azine, a yellow crystalline Solid, after flash chromatography. 
Data for (3R)-(+)-2,3-dihydro-3-methyl-7-nitro-4-(2,2,2-tri 
fluoroethyl)-2H-1,4-benzoxazine: mp 95.5-96.4 C.; C=+ 
57.8 (EtOH, c 2.25); H NMR (CDC1) & 7.80 (1H, dd, 
J=2.5, 9.1), 7.73 (1H, d, J=2.6), 6.71 (1H, d, J=9.1), 4.13 
(2H, m), 4.03 (1H, m), 3.84 (1H, m), 3.69 (1H, m), 1.31 (3H, 
dJ=6.6). 
0295 (3R)-(-)-7-Amino-3,4-dihydro-3-methyl-4-(2,2,2- 
trifluoroethyl)-2H-1,4-benzoxazine (Structure 40 of Scheme 
VIII, where R'-Me, R=CF). This compound was prepared 
according to General Method 4 (EXAMPLE 1) from (3R)- 
(+)-2,3-dihydro-3-methyl-7-nitro-4-(2,2,2-trifluoroethyl)- 
2H-1,4-benzoxazine (35.5g, 0.128 mol) and 10% palladium 
on carbon (3 g) in 400 mL of ethyl acetate to afford 31 g 
(98%) of (3R)-(-)-7-amino-2,3-dihydro-3-methyl-4-trifluo 
roethyl-2H-1,4-benzoxazine, an off-white solid, after puri 
fication by Silica gel column chromatography (ethyl acetate 
hexanes). Data for (3R)-(-)-7-amino-2,3-dihydro-3-methyl 
4-trifluoroethyl-2H-1,4-benzoxazine: C=-39.4 (EtOH, c 
1.7) H NMR (CDC1) & 6.58 (1H, d, J=8.2), 6.40 (1H, m), 
6.37 (1H, m), 4.05 (1H, dd, J=2.3, 11.0), 3.98 (1H, dd, J=2.9, 
10.6), 3.66 (2H, m), 3.38 (1H, m), 3.40 (NH2), 1.18 (3H, d, 
J=6.6). 
0296 (2R-)-(-)-1,2,3,6-Tetrahydro-2-methyl-1-(2,2,2- 
trifluoroethyl)-9-(trifluoromethyl)-7H-1,4-oxazino3.2-g 
quinolin-7-one benzoxazine (Compound 148, Structure 41 
of Scheme VIII, where R'-H, R=trifluoromethyl, R'=Me, 
R*=CFI). 
0297. A mixture of (3R)-(-)-7-amino-3,4-dihydro-3-me 
thyl-4-trifluoroethyl-2H-1,4-benzoxazine (4.14 g, 16.8 
mmol) and of ethyl 4,4,4-trifluoroacetoacetate (4.64 g, 25 
mmol) were taken up in 85 mL of wet toluene (5% HO). 
The reaction mixture was refluxed for 24 h. After cooling to 
room temperature, the Solvents were evaporated under 
reduced pressure. The crude anilide obtained as a glassy 
solid was then treated with 50 mL of concentrated HSO. 
The reaction mixture was then slowly warmed to 70° C. and 
then to 98 C. After 45 min, the heating bath was removed 
and the reaction mixture was allowed to cool to room 
temperature and then poured on to crushed ice with Vigorous 
Stirring. The yellow precipitate formed was filtered, washed 
with distilled water, and dried under vacuum. The crude 
product thus obtained was purified by Silica gel column 
chromatography (ethyl acetate:hexanes), followed by 
recrystallization from ethyl acetate-hexanes to afford 2.6 g. 
(42.3%) of Compound 148, a bright-yellow crystalline solid. 
Data for Compound 148: mp 219-223.1 C.; OF-81.7 
(EtOH, c 2.4); H NMR (CDC1) & 7.05 (1H, s), 6.91 (1H, 
s), 6.89 (1H, s), 4.23 (1H, dd, J=2.4, 10.8), 4.14 (1H, dd, 
J=2.7, 10.7), 3.92 (1H, m), 3.78 (H, m), 3.61 (1H, m) 1.27 
(3H, d J=6.6). 

EXAMPLE 46 

(2R-)-2-Ethyl-1,2,3,6-tetrahydro-1-(2,2,2-trifluoroet 
hyl)-9-(trifluoromethyl)-7H-1,4-oxazino3.2-g 
quinolin-7-one (Compound 149, Structure 41 of 
Scheme VIII, where R'-H, R=Trifluoromethyl, 

R"=Et, R*=CF) 
0298 (2R)-2-(2-Fluoro-4-nitrophenyl)amino-1-butanol 
(Structure 36 of Scheme VIII, where R'-Et). This com 
pound was prepared according to General Method 18 
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(EXAMPLE 45) from 3,4-difluoronitrobenzene (5.34 mL, 
0.048 mol), R-(-)-2 amino-1-butanol (4.14 mL, 0.044 mol) 
and sodium bicarbonate (3.68 g., 0.044 mol) in 133 mL 
anhydrous DMF heated at 90° C. for 12 hrs to afford 9.9 g 
(99%) of (2R)-2-(2-fluoro-4-nitrophenyl)amino-1-butanol, a 
yellow oil, after flash chromatography (gradient elution, 
hexanes:ethyl acetate 95.5 to 50:50). Data for (2R)-2-(2- 
fluoro-4-nitrophenyl)amino-1-butanol: "H NMR (500 MHz, 
CDC1) & 7.98 (dd, J=8.8, 1.5, 1H), 7.89 (dd, J=11.7, 2.4, 
1H), 6.71 (dd, J=8.8, 8.8, 1H), 4.72 (bs, 1H), 3.81 (m, 1H), 
3.73 (m, 1H), 3.55 (m, 1H), 1.76 (m, 1H), 1.63 (m, 1H), 1.02 
(t, J=7.8, 3H). 
0299 (4R)-3-(2-Fluoro-4-nitrophenyl)-4-ethyl-2-(trif 
luoromethyl)-1.3-oxazolidine (Structure 37 of Scheme VIII, 
where R'-Et, R=CF). This compound was prepared 
according to General Method 19 (EXAMPLE 45) from 
(2R)-2-(2-fluoro-4-nitrophenyl)amino-1-butanol (1.6 g., 70 
mmol), trifluoroacetaldehyde ethyl hemiacetal (4.9 g, 34 
mmol) and p-toluenesulfonic acid (0.13 g, 0.68 mmol) in 70 
mL anhydrous benzene to afford 1.8 g. (85%) of (4R)-3-(2- 
fluoro-4-nitrophenyl)-4-ethyl-2-trifluoromethyloxazolidine, 
after flash chromatography (gradient elution, hexanes:ethyl 
acetate 90:10 to 50:50). Data for (4R)-3-(2-fluoro-4-nitro 
phenyl)-4-ethyl-2-trifluoromethyloxazolidine: "H NMR 
(500 MHz, CDC1) & 8.01 (m, 1H), 7.98 (m, 1H), 6.95 (dd. 
J=8.8, 8.8, 1H), 5.68 (m, 1H), 4.30 (m, 1H), 4.08 (m, 1H), 
3.92 (m, 1H), 2.00 (m, 1H), 1.67 (m, 1H), 0.97 (t, J=7.8, 3H). 
0300 (2R)-2-2-Fluoro-4-nitro(2,2,2-trifluoroethyl)a- 
nilino)-1-butanol (Structure 38 of Scheme VIII, where 
R"=Et, R=CF). To a solution of (4R)-3-(2-fluoro-4-nitro 
phenyl)-4-ethyl-2-trifluoromethyloxazolidine (9.2 g, 29.8 
mmol) and Et-SiH (19.1 mL, 119 mmol) in 100 mL chlo 
roform was added BFOEt (7.56 mL, 60 mmol). The 
reaction was heated to reflux for 12 hrs, whereupon addi 
tional BFOEt (7.56 mL, 60 mmol) was added, and the 
mixture heated at reflux for an additional 12 hrs. After 
cooling, MeOH (5 mL) was added and the reaction was 
allowed to Stir at r.t. for an hour. The reaction was poured in 
water (250 mL) and extracted with ethyl acetate (3x250 
mL). The organic layers were combined, washed sequen 
tially with water (250 mL) and brine (250 mL), dried 
(MgSO), filtered, and concentrated under reduced pressure 
to a brown oil. Flash chromatography (gradient elution, 
hexanes:ethyl acetate 95:5 to 50:50) afforded 5.4 g (59%) of 
(2R)-2-2-fluoro-4-nitro(2.2.2-trifluoroethyl)anilino)-1-bu 
tanol. Data for (2R)-2-2-fluoro-4-nitro(2,2,2-trifluoroethy 
1)anilino)-1-butanol: "H NMR (500 MHz, CDC1) & 7.98 
(dd, J=8.8, 2.4, 1H), 7.94 (dd, J=13.2, 2.9, 1H), 7.37 (dd. 
J=8.8, 8.8, 1H), 4.12 (m, 1H), 3.87 (m, 1H), 3.77 (m, 1H), 
3.70 (m, 1H), 3.57 (m, 1H), 1.78 (dd, J=6.8, 4.4, 1H), 1.58 
(dq, J=7.8, 2.9, 2H), 0.95 (t, J=7.3, 1H). 
0301 (3R)-3-Ethyl-3,4-dihydro-7-nitro-4-(2,2,2-trifluo 
roethyl)-2H-1,4-benzoxazine (Structure 39 of Scheme VIII, 
where R'=Et, R=CF). This compound was prepared 
according to General Method 20 from (2R)-2-2-fluoro-4- 
nitro(2.2.2-trifluoroethyl)anilino)-1-butanol (5.4 g, 17.3 
mmol) in 45 mL THF and NaH (1.4g, 35 mmol) in 10 mL 
THF heated at reflux for 1 hr to afford 3.78 g (75%) of 
(3R)-3-ethyl-3,4-dihydro-7-nitro-4-(2,2,2-trifluoroethyl)- 
2H-1,4-benzoxazine, after flash chromatography (gradient 
elution, hexanes:ethyl acetate 95:5 to 50:50). Data for (3R)- 
3-ethyl-3,4-dihydro-7-nitro-4-(2,2,2-trifluoroethyl)-2H-1,4- 
benzoxazine: "H NMR (500 MHz, CDC1) & 7.81 (dd, J=8.8, 
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2.4, 1H), 7.73 (d, J=2.9, 1H), 6.72 (d. J=8.8, 1H), 4.34 (dd. 
J=11.2, 1.5, 1H), 4.13 (m, 1H), 4.03 (dd, J=11.2, 2.4, 1H), 
3.8 (m, 1H), 3.37 (m, 1H), 1.67 (m, 1H), 1.01 (t, J=7.3, 3H). 
0302 (3R)-7-Amino-3-ethyl-3,4-dihydro-4-(2,2,2-trif 
luoroethyl)-2H-1,4-benzoxazine (Structure 40 of Scheme 
VIII, where R'-Me, R=CF). This compound was prepared 
according to General Method 4 (EXAMPLE 1) from (3R)- 
3-ethyl-3,4-dihydro-7-nitro-4-(2,2,2-trifluoroethyl)-2H-1,4- 
benzoxazine (5.6 g. 19.3 mmol) and 10% Pd/C (cat.) in 60 
mL ethyl acetate to afford 4.8 g. (95%) of (3R)-7-amino-3, 
4-dihydro-3-ethyl-4-trifluoroethyl-2H-1,4-benzoxazine as a 
tan Solid, which was carried on directly to the next step. 
0303 (2R)-2-Ethyl-1,2,3,6-tetrahydro-1-(2,2,2-trifluoro 
ethyl)-9-(trifluoromethyl)-7H-1,4-oxazino.3.2-gquinolin 
7-one (Compound 149, Structure 41 of Scheme VIII, where 
R=H, R=trifluoromethyl, R'=Et, R*=CF). This com 
pound was prepared by General Method 11 (EXAMPLE 22) 
from (3R)-7-amino-3-ethyl-3,4-dihydro-4-trifluoroethyl 
2H-1,4-benzoxazine (4.8 g., 18.4 mmol) and ethyl-4,4,4- 
trifluoroacetoacetate (8.1 mL, 55.2 mmol) in 58 mL toluene 
heated at reflux for 3 d, followed by workup and treatment 
with 35 mL concentrated HSO heated to 90° C. for 0.5 h 
to afford 1.5 g (21%) of Compound 149, a yellow solid, after 
flash chromatography (gradient elution, hexanes:ethyl 
acetate 95:5 to 50:50) followed by additional purification 
using reverse phase HPLC (Kromasil C18, 50x250 mm; 
65:35 MeOH:water; flow rate of 80 mL/min.). Data for 
Compound 149: "H NMR (500 MHz, CDC1) & 11.75 (bs, 
1H), 7.06 (s, 1H), 6.91 (s, 1H), 6.89 (s, 1H), 6.89 (s, 1H), 
4.34 (dd, J-10.7, 1.5, 1H), 4.14 (dd, J-11.2, 2.4, 1H), 3.99 
(m, 1H), 3.75 ( m, 1H), 3.28 (m, 1H), 1.64 (dq, J=7.6, 7.3, 
2H), 1.00 (t, J-7.3, 3H). 

EXAMPLE 47 

(2R)-1,2,3,6-Tetrahydro-2-isobutyl-1-(2,2,2-trifluo 
roethyl)-9-(trifluoromethyl)-7H-1,4-oxazino 3.2-g 
quinolin-7-one (Compound 150, Structure 41 of 
Scheme VIII, where R'-H, R=Trifluoromethyl, 

R"=isobutyl, R*=CF) 
0304 (2R)-2-(2-Fluoro-4-nitrophenyl)amino-4-methyl 
1-pentanol (Structure 36 of Scheme VIII, where R'-isobu 
tyl). This compound was prepared according to General 
Method 18 (EXAMPLE 45) from 3,4-difluoronitrobenzene 
(8.73 g, 54.9 mmol), R-2-amino-4-methyl-1-pentanol (5.00 
g, 42.7 mmol) in EtOH heated at reflux for 16 h to afford 6.0 
g (55%) of (2R)-2-(2-fluoro-4-nitrophenyl)amino-4-methyl 
1-pentanol, a yellow Solid, after flash chromatography (gra 
dient elution, hexanes: EtOAc 9:1 to 1:1). Data for (2R)-2- 
(2-fluoro-4-nitrophenyl)amino-4-methyl-1-pentanol: R0.3 
(3:1 hexanes:EtOAc); H NMR (400 MHz, CDC1) & 8.01 
7.97 (m, 1 H), 7.90 (dd, 1H, J=11.7, 2.7), 6.74 (dd, 1H, 
J=8.6, 8.6), 4.62-4.57 (m, 1H), 3.82-3.74 (m, 1H), 3.75-3.62 
(m, 2H), 1.77-1.65 (m, 1H), 1.61-1.45 (m, 2H), 0.99 (d. 3H, 
J=6.6), 0.93 (d, 3H, J=6.6). 
0305 (4R)-3-(2-Fluoro-4-nitrophenyl)-4-isobutyl-2-(tri 
fluoromethyl)-1,3-oxazolidine (Structure 37 of Scheme 
VIII, where R'-isobutyl, R=CF. This compound was 
prepared according to General Method 19 (EXAMPLE 45) 
from (2R)-2-(2-fluoro-4-nitrophenyl)amino-4-methyl-1- 
pentanol (6.0g, 23 mmol) trifluoroacetaldehyde ethyl hemi 
acetal (30.4g, 211 mmol) and p-toluenesulfonic acid (0.020 
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0325 3,4-Dihydro-1,3,3-trimethylguinoxalin-2(1H)-one. 
In a 200-mL r. b. flask, a solution of 3,4-dihydro-3,3-dim 
ethylquinoxalin-2(1H)-one (1.00 g, 5.66 mmol) in dry THF 
was treated with NaH (0.28 g, 7.09 mmol, 1.25 equiv). The 
reaction mixture was stirred at room temperature for 30 
minutes before iodomethane (0.39 mL, 6.24 mmol, 1.1 
equiv) was added to the reaction flask. The reaction was then 
Stirred at room temperature overnight then partitioned 
between EtOAc (100 mL) and HO (20 mL). The aqueous 
layer was extracted with EtOAc (2x30 mL). The combined 
organic layers were then washed with brine (20 mL), dried 
(MgSO), filtered, and concentrated to a thick oil. Purifica 
tion by flash chromatography (25% EtOAc/hexane) afforded 
830 mg (78%) of 3,4-dihydro-1,3,3-trimethylquinoxalin 
2(1H)-one as a white solid. Data for 3,4-dihydro-1,3,3- 
trimethylquinoxalin-2(1H)-one: "H NMR (400 MHz, 
CDC1) & 6.90 (m, 3H), 6.67 (d, J=7.7, 1H), 3.69 (bs, 1H), 
3.36 (s, 3H), 1.37 (s, 6H). 
0326) 3,4-Dihydro-1,3,3-trimethyl-6-nitroquinoxalin 
2(1H)-one (Structure 45 of Scheme X, where R=R7=R'= 
Me). In a 50-mL r.b. flask, a solution of 3,4-dihydro-1,3,3- 
trimethylguinoxalin-2(1H)-one (830 mg, 4.36 mmol) in 20 
mL of conc. HSO was cooled to -15° C. A solution of 
HNO, (336 mg, 4.80 mmol, 1.1 equiv) dissolved in conc. 
HSO, (1 mL) was then added dropwise via syringe in order 
to maintain a temperature below -5° C. After complete 
addition the reaction was allowed to stir at -15 C. for 15 
min, warmed to rt, poured over NaOH (15g) pellets and ice. 
After complete solution of the NaOH pellets, the red pre 
cipitate was filtered, redissolved in EtOAc (150 mL), 
washed with HO (20 mL), brine (20 mL), dried (MgSO), 
filtered, and concentrated to give a orange Solid. No further 
purification is required to obtain 960 mg (94%) of 3,4- 
dihydro-1,3,3-trimethyl-6-nitroquinoxalin-2(1H)-one as an 
orange solid. Data for 3,4-dihydro-1,3,3-trimethyl-6-nitro 
quinoxalin-2(1H)-one: "H NMR (400 MHz, CDC1) & 7.76 
(dd, J=8.8, 2.5, 1H), 7.55 (d, J=2.4, 1H), 6.96 (d, J=8.9, 1H), 
4.04 (bs, 1H), 3.42 (s, 3H), 1.41 (s, 6H). 
0327 6-Amino-3,4-dihydro-1,3,3-trimethylguinoxalin 
2(1H)-one (Structure 46 of Scheme X, where R=R'=R'= 
Me). In a Parr Shaker apparatus, a Solution 3,4-dihydro-1, 
3,3-trimethyl-6-nitroquinoxalin-2(1H)-one (960 mg, 4.08 
mmol) in 50 mL of EtOAc:EtOH (1:1) and a catalytic 
amount of 10% Pd on activated carbon (96 mg, 10 wt-%) 
were shaken under an atmosphere of hydrogen gas at 45 psi 
overnight. The reaction mixture was filtered through a pad of 
celite. The filtrate and EtOH washings were combined and 
concentrated to give 83.8 mg (100%) of 6-amino-3,4-dihy 
dro-1,3,3-trimethylguinoxalin-2(1H)-one, purple brown 
solid. Data for 6-amino-3,4-dihydro-1,3,3-trimethylgui 
noxalin-2(1H)-one: "H NMR (400 MHz, CDC1) & 6.69 (d. 
J=8.42, 1H), 6.19 (dd, J=8.5, 2.4, 1H), 6.05 (d, J=2.4, 1H), 
3.55 (bs, 1H), 3.31 (s, 3H), 1.35 (s, 6H). 
0328 1,3,4,6-Tetrahydro-1,3,3-trimethyl-9-(trifluorom 
ethyl)pyrazino3.2-gquinolin-2.7-dione (Compound 154, 
Structure 47 of Scheme X, where R =H, R=trifluoromethyl, 
R=R7R =Me). In a 100-mL rib. flask, a solution of 
6-amino-3,4-dihydro-1,3,3-trimethylquinoxalin-2(1H)-one 
(500 mg, 2.44 mmol) and ethyl-4,4,4-trifluoroacetoacetate 
(0.46 mL, 3.16 mmol, 1.3 equiv) in toluene (40 mL) was 
heated to reflux with stirring overnight. Removal of solvent 
followed be treatment of the crude product with conc HSO 
(10 mL) at 100° C. for 10h, cooled to rt, poured onto ice and 
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the pH adjusted to 7 with NaOH pellets. The aqueous phase 
was extracted with EtOAc (4x50 mL), combined, washed 
with brine, dried (MgSO), filtered, and concentrated to a 
brown oil. Purification by flash chromatography (EtOAc/ 
hexane, 25% to 50%, gradient elution) afforded 80 mg 
(10%) of Compound 154 as a yellow solid. Data for Com 
pound 154: "H NMR (400 MHz, DMSO-d) & 12.07 (s, 1H), 
7.22 (s, 1H), 7.01 (s, 1H), 6.73 (s, 1H), 6.61 (s, 1H), 3.30 (s, 
3H), 1.29 (s, 6H). 

EXAMPLE 52 

1,2,3,4-Tetrahydro-1,3,3-trimethyl-9-(trifluorometh 
yl)pyrazino3.2-gquinolin-7(6H)-one (Compound 
155, Structure 49 of Scheme X, where R'-H, 

R°=Trifluoromethyl, R=R7-R-Me) 
0329 1,2,3,4-Tetrahydro-7-isopropoxy-1,3,3-trimethyl 
9-(trifluoromethyl)pyrazino3.2-gquinolin-2-one (Structure 
48 of Scheme X, where R'-H, R=trifluoromethyl, R=R7= 
R=Me). This compound was made according to General 
Method 12 (EXAMPLE 22) from Compound 154 
(EXAMPLE 51) (40 mg, 0.12 mmol), cesium fluoride (28 
mg, 0.18 mmol, 1.5 equiv), and 2-iodopropane (0.02 mL, 
0.18 mmol, 1.5 equiv). The crude reaction mixture was 
purified by Silica gel chromatography (EtOAC/hexane, 25% 
to 50% gradient elution) to afford 26 mg (56%) of 1,2,3,4- 
tetrahydro-7-isopropoxy-1,3,3-trimethyl-9-(trifluorometh 
yl)pyrazino3.2-gquinolin-2-one as an off-white Solid. Data 
for 1,2,3,4-tetrahydro-7-isopropoxy-1,3,3-trimethyl-9-(trif 
luoromethyl)pyrazino.3.2-glquinolin-2-one: "H NMR (400 
MHz, CDC1) & 7.34 (s, 1H), 7.06 (s, 1H), 6.96 (s, 1H), 5.49 
(sep, J=6.3, 1H), 4.17 (s, 1H), 3.47 (s.3H), 1.45 (s, 6H), 1.39 
(d, J=6.3, 6H). 
0330) 1,2,3,4-Tetrahydro-7-isopropoxy-1,3,3-trimethyl 
9-(trifluoromethyl)pyrazino3.2-gquinoline. This com 
pound was made according to General Method 2 
(EXAMPLE 1) from 1,2,3,4-tetrahydro-7-isopropoxy-1,3,3- 
trimethyl-9-(trifluoromethyl)pyrazino3.2-gquinolin-2-one 
(25 mg, 0.07 mmol) and BH-DMS (0.14 mL, 0.27 mmol, 
4.0 equiv). Purification by Silica gel chromatography 
(EtOAc/hexane, 10% to 25% gradient) afforded 5 mg (25%) 
of 1,2,3,4-tetrahydro-7-isopropoxy-1,3,3-trimethyl-9-(trif 
luoromethyl)pyrazino3.2-gquinoline as a pale yellow 
solid. Data for 1,2,3,4-tetrahydro-7-isopropoxy-1,3,3-trim 
ethyl-9-(trifluoromethyl)pyrazino.3.2-gquinoline: "H NMR 
(400 MHz, CDC1) & 6.84 (s, 1H), 6.82 (s, 1H), 6.77 (s, 1H), 
5.43 (sept, J=6.1, 1H), 3.04 (s, 2H), 3.02 (s, 3H), 1.39 (d. 
J=6.0, 6H), 1.29 (s, 6H). 
0331) 1,2,3,4-Tetrahydro-1,3,3-trimethyl-9-(trifluorom 
ethyl)pyrazino 3.2-gquinolin-7(6H)-one (Compound 155, 
Structure 49 of Scheme X, where R =H, R=trifluoromethyl, 
R=R7=R'=Me). This compound was made according to 
General Method 15 (EXAMPLE 22) from 1,2,3,4-tetrahy 
dro-7-isopropoxy-1,3,3-trimethyl-9-(trifluorometh 
yl)pyrazino3.2-gquinoline (5 mg, 0.02 mmol) to yield 2 
mg (45%) of Compound 155, a yellow solid. Data for 
Compound 155: "H NMR (400 MHz, DMSO-d) & 11.75 
(broads, I1H), 6.97 (s, 1H), 6.39 (s, 1H), 6.37 (s, 1H), 5.23 
(bs, 1H), 2.86 (s, 2H), 2.82 (s, 3H), 1.17 (s, 6H). 
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EXAMPLE 53 

9-(Trifluoromethyl)-1,2,3,6-tetrahydro-7H-14thi 
azino3.2-gquinolin-7-one (Compound 156, Struc 

ture 54 of Scheme XI, where R'-H) 
0332 6-Bromo-7-chloro-2-isopropoxy-4-(trifluorometh 
yl)guinoline (Structure 51 of Scheme XI). This compound 
was prepared according to General Method 11 (EXAMPLE 
22) from 4-bromo-3-chloroaniline (2.06 g, 10.0 mmol), 
ethyl 4,4,4-trifluoroacetoacetate (2.30 g, 12.5 mmol) in 50 
mL toluene followed by heating in 33 mL conc. HSO to 
afford 2.08 g (64%) of 6-bromo-7-chloro-4-(trifluorom 
ethyl)-quinolin-2(1H)-one, an off-white solid. This material 
was converted to the corresponding imino ether according to 
General Method 12 (EXAMPLE 22) with isopropyl iodide 
(4.32 g, 25.4 mmol) and CSF (3.85g, 25.4 mmol) in 32 mL 
DMF to afford 1.34 g (57%) of 6-bromo-7-chloro-2-isopro 
poxy-4-(trifluoromethyl)cquinoline, a white Solid, after flash 
chromatography (hexanes). Data for 6-bromo-7-chloro-2- 
isopropoxy-4-(trifluoromethyl)guinoline: "H NMR (400 
MHz, CDC1) & 8.22 (broads, 1H), 8.00 (s, 1H), 7.17 (s, 
1H), 5.51 (hept, 1H, J=6.2), 1.40 (d. 6H, J=6.2). 
0333 2-6-Bromo-2-isopropoxy-4-(trifluoromethyl)-7- 
quinolinylsulfanyl-1-ethanamine (Structure 52 of XI, 
where R'-H). A solution of 6-bromo-7-chloro-2-isopro 
poxy-4-(trifluoromethyl)guinoline (0.500 g, 1.36 mmol), 
2-aminoethanethiol hydrochloride (0.185 g, 1.63 mmol), 
NaH (60% in mineral oil, 0.136 g, 3.40 mmol) in 6.8 mL 
DMF was stirred at 0°C., then allowed to warm to rt. After 
4 h, the mixture was poured into a cold Saturated 
NH,Cl:water (60 mL, 1:1). The solution was extracted with 
EtOAc (2x60 mL), and the combined organic layers washed 
sequentially with water (30 mL), brine (30 mL), dried over 
MgSO, filtered, and concentrated. Flash chromatography 
(9:1 CHCl:MeOH) afforded 0.404 g (73%) of 2-6- 
bromo-2-isopropoxy-4-(trifluoromethyl)-7-quinolinylsul 
fanyl-1-ethanamine, a yellow-brown solid. Data for 2-6- 
bromo-2-isopropoxy-4-(trifluoromethyl)-7-quinolinyl 
sulfanyl-1-ethanamine: "H NMR (400 MHz, CDC1) & 8.13 
(broads, 1H), 7.63 (s, 1H), 7.10 (s, 1H), 5.54 (hept, 1H, 
J=6.2), 3.17-3.25 (m, 2H), 3.08-3.15 (m, 2H), 1.41 (d. 6H, 
J=6.2). 
0334 2,3-Dihydro-7-isopropoxy-9-(trifluoromethyl)- 
1H-1,4thiazino 3.2-gquinoline (Structure 53 of Scheme 
XI, where R'=H). A 10 mL Schlenk flask was charged with 
palladium acetate (10.7 mg, 0.0476 mmol), R-BINAP (32.6 
mg, 0.0524 mmol) and sodium t-butoxide (0.137 g, 1.43 
mmol). The flask was placed under vacuum, then bled with 
nitrogen. This proceSS was repeated twice. The Solids were 
dissolved in 3 mL toluene, and a solution of 2-6-bromo 
2-isopropoxy-4-(trifluoromethyl)-7-quinolinylsulfanyl)-1- 
ethanamine (0.390 g, 0.953 mmol) in 3.3 mL toluene was 
added. The flask was heated to 100° C. for 4 h, whereupon 
the reaction was quenched with sat'd NHCl (30 mL) and 
water (30 mL). The mixture was extracted with EtOAc 
(2x60 mL), and the combined organic layers washed with 
brine (30 mL), dried over MgSO, filtered, and concentrated. 
Flash chromatography (4:1 hexanes: EtOAc) afforded 0.242 
g (77%) of 2,3-dihydro-7-isopropoxy-9-(trifluoromethyl)- 
1H-1,4thiazino3.2-gquinoline, a yellow Solid. Data for 
2,3-dihydro-7-isopropoxy-9-(trifluoromethyl)-1H-14thi 
azino3.2-gquinoline: "H NMR (400 MHz, CDC1) & 7.56 
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(s, 1H), 6.99 (s, 1H), 6.90 (broads, 1H), 5.44 (hept, 1H, 
J=6.2), 4.35 (broads, 1H), 3.64-3.70 (m, 2H), 3.11-3.16 (m, 
2H), 1.37 (d. 6H, J=6.2). 
0335) 9-(Trifluoromethyl)-1,2,3,6-tetrahydro-7H-14 
thiazino 3.2-gquinolin-7-one (Compound 156, Structure 54 
of Scheme XI, where R'-H). This compound was prepared 
according to General Method 15 (EXAMPLE 22) from 
2,3-dihydro-7-isopropoxy-9-(trifluoromethyl)-1H-14thi 
azino 3.2-gquinoline (15 mg, 0.046 mmol) and 0.15 mL 
conc. HCl and 0.5 mL HOAc to afford 12 mg (91%) of 
Compound 156, a yellow solid. Data for Compound 156: "H 
NMR (400 MHz, ace-d) & 10.8 (v broads, 1H), 7.12 (s, 
1H), 6.92 (broads, 1H), 6.75 (s, 1H), 5.74 (broads, 1H), 
3.58-3.64 (m, 2H), 3.12-3.20 (m, 2H). 

EXAMPLE 54 

1-Methyl-9-(trifluoromethyl)-1,2,3,6-tetrahydro-7H 
1,4thiazino3.2-gquinolin-7-one (Compound 157, 
Structure 56 of Scheme XI, where R'-H, R*=Me) 

0336 2,3-Dihydro-1-methyl-7-isopropoxy-9-(trifluo 
romethyl)-1H-1,4thiazino 3.2-gquinoline (Structure 55 of 
Scheme XI, where R'-H, R*=Me). To a solution of 2,3- 
dihydro-7-isopropoxy-9-(trifluoromethyl)-1H-1,4thiazino 
3.2-gquinoline (11 mg, 0.033 mmol) and paraformalde 
hyde (9.9 mg, 0.33 mmol) in 0.5 mL acetic acid was added 
NaBHCN (12 mg, 0.19 mmol). After 16 h, the solution was 
quenched with sat'd NaHCO (20 mL), and was extracted 
with EtOAc (20 mL). The organic layer was washed sequen 
tially with sat'd NaHCO (10 mL) and brine (10 mL), dried 
over MgSO, filtered and concentrated to afford 11 mg 
(97%) of 2,3-dihydro-1-methyl-7-isopropoxy-9-(trifluorom 
ethyl)-1H-14thiazino3.2-gquinoline, a yellow Solid. 
Data for 2,3-dihydro-1-methyl-7-isopropoxy-9-(trifluorom 
ethyl)-1H-14thiazino.3.2-glquinoline: "H NMR (400 
MHz, CDC1) & 7.60 (s, 1H), 7.01 (s, 1H), 6.98 (broads, 
1H), 5.45 (hept, 1H, J=6.2), 3.58-3.64 (m, 2H), 3.14-3.20 
(m, 2H), 3.05 (s, 3H), 1.37 (d. 6H, J=6.2). 
0337 1-Methyl-9-(trifluoromethyl)-1,2,3,6-tetrahydro 
7H-1,4thiazino.3.2-gquinolin-7-one (Compound 157, 
Structure 56 of Scheme XI, where R'-H, R=H). This 
compound was prepared according to General Method 15 
(EXAMPLE 22) from 2,3-dihydro-1-methyl-7-isopropoxy 
9-(trifluoromethyl)-1H-1,4thiazino 3.2-gquinoline (11 
mg, 0.032 mmol) and 0.2 mLHCl and 0.6 mL HOAcheated 
at 80° C. for 3 h to afford 7 mg (73%) of Compound 157, a 
yellow solid, after flash chromatography (23:2 
CH.Cl:MeoH). Data for Compound 157: "H NMR (400 
MHz, CDC1) & 11.5 (broads, 1H), 7.11 (s, 1H), 6.95 (s, 
1H), 6.90 (broads, 1H), 3.52-3.60 (m, 2H), 3.15-3.20 (m, 
2H), 3.01 (s, 3H). 

EXAMPLE 55 

1-(2,2,2-trifluoroethyl)-9-(trifluoromethyl)-1,2,3,6- 
tetrahydro-7H-14thiazino3.2-gquinolin-7-one 

(Compound 158, Structure 56 of Scheme XI, where 
R=H, R*=CF) 

0338 2,3-Dihydro-7-isopropoxy-1-(2,2,2-trifluoroet 
hyl)-9-(trifluoromethyl)-1H-1,4thiazino.3.2-gquinoline 
(Structure 55 of Scheme XI, where R'-H, R*=CF). 
0339. This compound was prepared according to General 
Method 7 (EXAMPLE 5) from 2,3-dihydro-7-isopropoxy 
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9-(trifluoromethyl)-1H-14thiazino 3.2-gquinoline (11 
mg, 0.034 mmol), trifluoroacetaldehyde ethyl hemiacetal 
(49 mg, 0.34 mmol) and NaBHCN (14 mg., 0.22 mmol) in 
0.7 mL TFA to afford 7.8 mg (56%) of 2,3-dihydro-7- 
isopropoxy-1-(2,2,2-trifluoroethyl)-9-(trifluoromethyl)-1H 
1,4thiazino3.2-gquinoline, a yellow oil, after flash chro 
matography (9:1 hexanes: EtOAc). Data for 2,3-dihydro-7- 
isopropoxy-1-(2,2,2-trifluoroethyl)-9-(trifluoromethyl)-1H 
1,4thiazino3.2-gquinoline: "H NMR (400 MHz, CDC1) 
8 7.62 (s, 1H), 7.21 (broads, 1H), 7.03 (s, 1H), 5.46 (hept, 
1H, J=6.1), 3.97 (q, 2H, J=8.8), 3.77-3.83 (m, 2H), 3.08-3.14 
(m, 2H), 1.38 (d. 6H, j=6.1). 
0340 1-(2,2,2-Trifluoroethyl)-9-(trifluoromethyl)-1,2,3, 
6-tetrahydro-7H-14thiazino 3.2-gquinolin-7-one (Com 
pound 158, Structure 56 of Scheme XI, where R'-H, 
R=CF). This compound was prepared according to Gen 
eral Method 15 (EXAMPLE 22) from 2,3-dihydro-7-isopro 
poxy-1-(2,2,2-trifluoroethyl)-9-(trifluoromethyl)-1H-1,4 
thiazino 3.2-gquinoline (7.8 mg, 0.019 mmol) in 0.2 mL 
HCl and 0.6 mL HOAc to afford 3.6 mg (51%) of Compound 
158, a yellow solid, after flash chromatography (23:2 
CHCl:MeOH). Data for Compound 158: "H NMR (400 
MHz, ace-d) 810.8 (broads, 1H), 7.21 (s, 1H), 7.15 (broad 
s, 1H), 6.80 (s, 1H), 4.18 (q, 2H, J=9.3), 3.77-3.83 (m, 2H), 
3.18-3.24 (m, 2H). 

EXAMPLE 56 

Steroid Receptor Activity 

0341 Utilizing the “cis-trans” or “co-transfection” assay 
described by Evans et al., Science, 240:889-95 (May 13, 
1988), the disclosure of which is herein incorporated by 
reference, the compounds of the present invention were 
tested and found to have Strong, specific activity as both 
agonists, partial agonists and antagonists of AR. This assay 
is described in further detail in U.S. Pat. Nos. 4,981,784 and 
5,071,773, the disclosures of which are incorporated herein 
by reference. 
0342. The co-transfection assay provides a method for 
identifying functional agonists and partial agonists that 
mimic, or antagonists that inhibit, the effect of native hor 
mones, and quantifying their activity for responsive IR 
proteins. In this regard, the co-transfection assay mimics an 
in Vivo System in the laboratory. Importantly, activity in the 
co-transfection assay correlates very well with known in 
Vivo activity, Such that the co-transfection assay functions as 
a qualitative and quantitative predictor of a tested com 
pounds in Vivo pharmacology. See, e.g., T. Berger et al. 41 
J. Steroid Biochem. Molec. Biol. 773 (1992), the disclosure 
of which is herein incorporated by reference. 
0343. In the co-transfection assay, a cloned cDNA for an 
IR (e.g., human PR, AR or GR) under the control of a 
constitutive promoter (e.g., the SV 40 promoter) is intro 
duced by transfection (a procedure to induce cells to take up 
foreign genes) into a background cell Substantially devoid of 
endogenous IRS. This introduced gene directs the recipient 
cells to make the IR protein of interest. A Second gene is also 
introduced (co-transfected) into the same cells in conjunc 
tion with the IR gene. This Second gene, comprising the 
cDNA for a reporter protein, such as firefly luciferase 
(LUC), controlled by an appropriate hormone responsive 
promoter containing a hormone response element (HRE). 
This reporter plasmid functions as a reporter for the tran 
Scription-modulating activity of the target IR. Thus, the 
reporter acts as a Surrogate for the products (mRNA then 
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protein) normally expressed by a gene under control of the 
target receptor and its native hormone. 
0344) The co-transfection assay can detect small mol 
ecule agonists or antagonists of target IRS. Exposing the 
transfected cells to an agonist ligand compound increases 
reporter activity in the transfected cells. This activity can be 
conveniently measured, e.g., by increasing luciferase pro 
duction, which reflects compound-dependent, IR-mediated 
increases in reporter transcription. To detect antagonists, the 
co-transfection assay is carried out in the presence of a 
constant concentration of an agonist to the target IR (e.g., 
progesterone for PR) known to induce a defined reporter 
Signal. Increasing concentrations of a Suspected antagonist 
will decrease the reporter Signal (e.g., luciferase production). 
The co-transfection assay is therefore useful to detect both 
agonists and antagonists of Specific IRS. Furthermore, it 
determines not only whether a compound interacts with a 
particular IR, but whether this interaction mimics (agonizes) 
or blocks (antagonizes) the effects of the native regulatory 
molecules on target gene expression, as well as the Speci 
ficity and Strength of this interaction. 
0345 The activity of selected steroid receptor modulator 
compounds of the present invention were evaluated utilizing 
the co-transfection assay; and in Standard IR binding assays, 
according to the following illustrative Examples. 
0346 Co-Transfection Assay 
0347) CV-1 cells (African green monkey kidney fibro 
blasts) were cultured in the presence of Dulbecco's Modified 
Eagle Medium (DMEM) supplemented with 10% charcoal 
resin-stripped fetal bovine serum (CH-FBS) then transferred 
to 96-well microtiter plates one day prior to transfection. 
0348. To determine AR agonist and antagonist activity of 
the compounds of the present invention, the CV-1 cells were 
transiently transfected by calcium phosphate coprecipitation 
according to the procedure of Berger et al., 41 J. Steroid 
Biochem. Mol. Biol., 733 (1992) with the following plas 
mids: pRShAR (5 ng/well), MTV-LUC reporter (100 
ng?well), pRS-B-Gal(50ng?well) and filler DNA (pGEM; 45 
ng/well). The receptor plasmid, pRShAR, contains the 
human AR under constitutive control of the SV40 promoter, 
as more fully described in J. A. Simental et al., “Transcrip 
tional activation and nuclear targeting Signals of the human 
androgen receptor', 266 J. Biol. Chem., 510 (1991). 
0349 The reporter plasmid, MTV-LUC, contains the 
cDNA for firefly luciferase (LUC) under control of the 
mouse mammary tumor virus (MTV) long terminal repeat, 
a conditional promoter containing an androgen response 
element. See e.g., Berger et al. Supra. In addition, pRS-B- 
Gal, coding for constitutive expression of E. coli B-galac 
tosidase (B-Gal), was included as an internal control for 
evaluation of transfection efficiency and compound toxicity. 
0350 Six hours after transfection, media was removed 
and the cells were washed with phosphate-buffered saline 
(PBS). Media containing reference compounds (i.e. proges 
terone as a PR agonist, mifepristone ((11 beta, 17beta)-11 
4-(dimethylamino)phenyl-17-hydroxy-17-(1-propy 
nyl)estra-4,9-dien-3-one: RU486; Roussel Uclaf) as a PR 
antagonist, dihydrotestosterone (DHT, Sigma Chemical) as 
an AR agonist and 2-OH-flutamide (the active metabolite of 
2-methyl-N-4-nitro-3-(trifluoromethyl)phenylpronana 
mide, Schering-Plough) as an AR antagonist; estradiol 
(Sigma) as an ER agonist and ICI 164,384 (N-butyl-3,17 
dihydroxy-N-methyl-(7-alpha, 17-beta)-estra-1,3,5(10)- 
triene-7-undecanamide; ICI Americas) as an ER antagonist; 
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dexamethasone (Sigma) as a GRagonist and RU486 as a GR 
antagonist; and aldosterone (Sigma) as a MR agonist and 
Spironolactone ((7-alpha-acetylthiol-17-alpha-hydroxy-3- 
Oxopregn-4-ene-21-carboxylic acid gamma-lactone; Sigma) 
as an MR antagonist) and/or the modulator compounds of 
the present invention in concentrations ranging from 10' 
to 10 M were added to the cells. Three to four replicates 
were used for each Sample. Transfections and Subsequent 
procedures were performed on a Biomek 1000 automated 
laboratory work Station. 
0351. After 40 hours, the cells were washed with PBS, 
lysed with a Triton X-100-based buffer and assayed for LUC 
and B-Galactivities using a luminometer or spectrophotom 
eter, respectively. For each replicate, the normalized 
response (NR) was calculated as: 

LUC response/f-Gal rate 

0352 where f3-Gal rate=B-Gal/B-Gal incubation time. 
0353) The mean and standard error of the mean (SEM) of 
the NR were calculated. Data was plotted as the response of 
the compound compared to the reference compounds over 
the range of the dose-response curve. For agonist experi 
ments, the effective concentration that produced 50% of the 
maximum response (ECso) was quantified. Agonist efficacy 
was a function (%) of LUC expression relative to the 
maximum LUC production by the reference agonist for PR, 
AR, ER, GR or MR. Antagonist activity was determined by 
testing the amount of LUC expression in the presence of a 
fixed amount of DHT as an AR agonist and progesterone as 
a PR agonist at the ECso concentration. The concentration of 
test compound that inhibited 50% of LUC expression 
induced by the reference agonist was quantified (ICso). In 
addition, the efficacy of antagonists was determined as a 
function (%) of maximal inhibition. 

TABLE 1. 

Agonist, partial agonist, antagonist and binding activity of androgen 
receptor modulator compounds of present invention and the reference 

agonist compound, dihydrotestosterone (DHT), and reference 
antagonists compound, 2-hydroxyflutamide (Flut) and Casodex 

Cas). On hAR in CV-1 cells. 
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TABLE 1-continued 

Agonist, partial agonist, antagonist and binding activity of androgen 
receptor modulator compounds of present invention and the reference 

agonist compound, dihydrotestosterone (DHT), and reference 
antagonists compound, 2-hydroxyflutamide (Flut) and Casodex 

Cas), on haR in CV-1 cells. 

AR Agonist AR Antagonist 
CV-1 Cells CV-1 Cells 

Cmpd Efficacy Potency Efficacy Potency 
No. (%) (nM) (%) (nM) 

O3 92 6.4 24 8OOO 
O4 la la 68 26 

05 88 3.5 la la 
O6 8O 4 la la 
O7 92 26 la la 

O8 8O 14 la la 
O9 la la 57 24 
1O 90 44 la la 

11 88 2.4 la la 
12 8O 2.6 la la 
13 la la 78 61 

14 94 6.2 la la 
15 82 7.8 la la 
16 24 39 35 14 
17 36 40 la la 
18 76 11 la la 
19 2O 39 la la 

2O la la 69 112 
21 69 1.4 la la 
22 la la 75 632 

23 91 3.4 la la 
24 54 3.6 la la 
25 74 0.70 la la 

28 la la 42 1345 

29 42 1340 76 13 
3O 48 8.9 la la 

31 46 31 la la 

32 72 1.7 la la 

37 la la 84 18 

45 69 6 3O SO24 
DHT 1OO 6 la la 

Fluox 12O 2.8 la la 

Fut la la 83 25 

Cas la la 81 2O1 

"na = not active (i.e. efficacy of <20 and potency of >10,000 nM for the 
cotransfection assay, and Ki >1000 nM for the binding assay). 
nt = not tested. 

0354) 

TABLE 2 

Overall agonist and antagonist potency of selected androgen receptor 
modulator compounds of present invention and the reference agonist and 
antagonist compounds shown in Table 1 on PR, AR, ER, GR and MR. 

AR Agonist AR Antagonist 
CV-1 Cells CV-1 Cells 

Cmpd Efficacy Potency Efficacy Potency 
No. (%) (nM) (%) (nM) 

101 56 18 la la 
102 na' la 58 22 

Cmpd 
No. 

101 
102 
103 
104 
105 

PR Potency 

Agon 
(nM) 

la 

la 

la 

la 

la 

GR MR 
AR Potency ER Potency Potency Potency 

Antag Agon Antag Agon Antag Antag Antag 
(nM) (nM) (nM) (nM) (nM) (nM) (nM) 

la 18 la la la 65OO la 

41OO la 22 la 5900 32OO la 
45OO 6.4 8OOO la la la la 
2OOO la 26 la la 830 1800 
3OOO 3.5 la la la 67OO la 
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TABLE 2-continued 

Overall agonist and antagonist potency of selected androgen receptor 

Oct. 2, 2003 

modulator compounds of present invention and the reference agonist and 
antagonist compounds shown in Table 1 on PR, AR, ER, GR and MR. 

GR 
PR Potency AR Potency ER Potency 

Cmpd Agon Antag Agon Antag Agon Antag Antag 
No. (nM) (nM) (nM) (nM) (nM) (nM) (nM) 

114 la la 6.2 la la la la 

121 la 415 1.4 la la la 1OSO 
123 la 2470 3.4 la la la 316O 
137 la la la 18 la la la 

Fluox 1210 224 2.8 la la la 263 
Prog 4 la 1300 la la la la 
RU486 la O.1 la 12 la 15OO O.7 
DHT la 18OO 6 la 1700 la la 
Fut la 1900 la 26 la la la 

Estr int int la la 7 la la 

ICI 164 la la la la la 160 la 

Spir int 268 int int la la 2OOO 

na = not active (i.e., efficacy of >20 and potency of >10,000); 
nt = not tested. 

EXAMPLE 57 

0355 The activity of selected compounds of the present 
invention as AR agonists was investigated in an immature 
castrated male rat model, a recognized test of the androgen 
activity of a given compound, as described in L. G. Hersh 
berger et al., “Myotrophic Activity of 19-Nortestosterone 
and Other Steroids Determined by Modified Levator Ani 
Muscle Method” 83 Proc. Soc. Exptl. Biol. Med., 175 
(1953), and P. C. Walsh and R. F. Gittes, “Inhibition of 
extratesticular Stimuli to prostatic growth in the castrated rat 
by antiandrogens”, 86 Endocrinology, 624 (1970); the dis 
closures of which are herein incorporated by reference. 

0356. The basis of this assay is the fact that the male 
Sexual accessory organs, Such as the prostate and Seminal 
vesicles, play an important role in reproductive function. 
These glands are Stimulated to grow and are maintained in 
Size and Secretory function by the continued presence of 
Serum testosterone (T), which is the major Serum androgen 
(>95%) produced by the Leydig cells in the testis under the 
control of the pituitary luteinizing hormone (LH) and follicle 
stimulating hormone (FSH). Testosterone is converted to the 
more active form, dihydrotestosterone (DHT), within the 
prostate by 5-alpha-reductase. Adrenal androgens also con 
tribute about 20% of total DHT in the rat prostate, and about 
40% of that in 65-year-old men. F. Labrie et al. 16 Clin. 
Invest. Med., 475-492 (1993). However, this is not a major 
pathway, Since in both animals and humans, castration leads 
to almost complete involution of the prostate and Seminal 
vesicles without concomitant adrenalectomy. Therefore, 
under normal conditions, the adrenals do not Support Sig 
nificant growth of prostatic tissue. M. C. Luke and D. S. 
Coffey, “The Physiology of Reproduction” ed. by E. Knobil 
and J. D. Neill, 1, 1435-1487 (1994). Since the male sex 
organs are the tissues most responsive to modulation of 
androgen activity, this model is used to determine the 
androgen-dependent growth of the SeX accessory organs in 
immature castrated rats. In addition to the prostate and 
Seminal vesicles, the levator ani demonstrates androgen 
dependent growth (Herschberger, Supra). Androgens which 

MR 
Potency Potency 

Antag 
(nM) 

la 

2570 
la 

show the greatest levator ani growth also show the greatest 
anabolic activity by nitrogen retention methods. Hence, the 
levator ani is a useful endpoint to measure myotrophic 
effects on muscle. Compounds which show anabolic activi 
ties could be useful in the treatment of muscle-wasting 
disorders. Further, compounds which possess Such anabolic 
activity without concomitant androgenic activity (tissue 
selectivity) would be of practical therapeutic value. Male 
immature rats (50-60 g, 21-day-old, Sprague-Dawley, Har 
lan) were castrated under metofane anesthesia. Immediately 
after Surgery, animals groups were dosed for 3 days as 
follows: 

0357 (1) control vehicle; 
0358 (2) Fluoxymesterone (Fluox) (1.0, 3.0, and 
100 mg/kg, oral administration daily); and 

0359 (3) a compound of the present invention (dif 
ferent doses, oral administration daily) to demon 
Strate agonist activity 

0360. At the end of the 3-day treatment, the animals were 
Sacrificed, and the ventral prostates (VP), Seminal vesicles 
(SV), and levator ani (LA) were collected and weighed. The 
Sexual organ weights were first Standardized as mg per 100 
g of body weight, and the increase in organ weight induced 
by the compounds of the present invention was compared to 
the castrate control animals. The organ weight of the intact 
control animals is considered fully efficacious (100%). 
Super-anova (one factor) was used for statistical analysis. 
0361 The gain and loss of sexual organ weights reflect 
the changes of cell number (DNA content) and cell mass 
(protein content), depending upon the serum androgen con 
centration. See Y. Okuda et al., 145J Urol., 188-191 (1991), 
the disclosure of which is herein incorporated by reference. 
Therefore, measurement of organ wet weights is Sufficient to 
indicate the bioactivity of androgens and androgen antago 
nists. In immature castrated rats, replacement of exogenous 
androgens increased the weights of the ventral prostate (VP), 
the seminal vesicles (SV), and the levator ani (LA) in a 
dose-dependent manner as shown in Table 4. 
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TABLE 4 

Androgen Induced Ventral Prostate, Seminal Vesicle, and Levator Ani 
Growth in castrated immature rats at oral dosing, once daily, for 3 days, 

with fluoxymesterone (fluox) and Compound 105. 

Treatment VP VP eff SV SV eff LA 

(mg/kg) (wet wt)' (% of intact)’ (wet wt)' (% intact)’ (wet wt)" 

Cx 24.2 - 18 O.O 8.1 7.7 1.O. O.O 20 27.7 - 3.2 
intact 46.6 3.4 100 - 15 12.8 - 1.3 100 - 25 29.5 + 1.0 

105 (3) 26.9 11 12 - 5 8.5 + 0.7 15 - 13 33.0 - 2.4 
105 (10) 35.9 2.7 52 - 12 9.9 O.4 42 8.2 36.3 1.3 
105 (30) 30.1 - 21 26 - 9 11.7 - 1.4 78 - 26 35.8 - 1.2 
105 (100) 42.1 + 1.6 80 - 7 14.4 1.O 131 19 39.7 O.6 
Fluox (1) 49.3 + 4.1 112 - 18 24.3 - 3.7 325 - 73 44.6 4.0 
Fluox (3) 57.5 + 2.4 148 - 10 31.8 4.2 472 + 82 45.3 - 3.1 
Fluox 82.3 7.2 259 32 46.7 - 1.7 762 - 34 49.85.4 

(100) 

"Weight of organ in mg/100 g body weight. 
°% Efficacy compared to intact control (100% is full maintenance). 

0362 

TABLE 5 

LA eff 

(% intact)? 

O.O. 163 
1OO 60 

306 - 140 
498 73 

469 71 
696 - 36 

977 230 
102O 18O 

1280 - 310 

Androgen Induced Ventral Prostate, Seminal Vesicle, and Levator Ani 

LA eff (% 
of intact)? 
O.O. 163 

1OO 137 
109 - 165 
2O3 75 
554 - 124 
844 - 91 
574 - 116 
995 65 
1384 - 51 

Growth in castrated immature rats at oral dosing, once daily, for 3 days, 
with fluoxymesterone (fluox) and Compound 123. 

Treatment VP VP eff SV SV eff (% LA 
(mg/kg) (wet wt)' (% of intact)’ (wet wt) of intact)' (wet wt)" 

Cx 26.6 2.1 O.O. 12 9.4 O.8 O.O. 11 3O.O 3.6 

intact 44.05.1 1OO 29 17 - 1.5 100 - 19 32.1 3.0 
123 (3) 28.8 2.8 13 - 16 10.6 - 0.9 15 - 12 32.4 - 3.6 
123 (10) 38.6 0.6 69 - 3.6 9.3 O.3 -1 - 4.2 34.4 1.6 
123 (30) 37.9 3.1 65 - 18 13.9 - 0.8 579.9 42.1 + 2.7 
123 (100) 44.6 + 5.3 101 - 30 19.6 - 1.5 129 - 19 48.5 + 2.0 
Fluox (1) 31.8 + 3.8 3O 22 22.4 - 3.2 165 - 41 42.6 2.6 
Fluox (3) 47.1 + 3.4 118 19 29.0 + 2.0 250 - 26 51.8 - 1.4 
Fluox 73.5 3.5 269 20 37.4 - 1.1 356 - 14 60.4 - 1.1 

(100) 

"Weight of organ in mg/100 g body weight. 
°% Efficacy compared to intact control (100% is full maintenance). 

0363) 
agonist (fluoxymesterone) was administered orally with 1.0, 

In this immature castrated rat model, a known AR 

3.0, and 100 mg/kg, increasing the androgen-mediated 
increases in the weights of VP, SV and LA in a dose 
dependent manner as shown in Table 4. Compounds 105 and 
123 also exhibited AR agonist activity by promoting the 
androgen-mediated maintenance/increase in the weights of 
the VP, SV and LA as Summarized in Tables 4 and 5. 

0364 While in accordance with the patent statutes, 
description of the preferred embodiments and processing 
conditions have been provided, the Scope of the invention is 
not to be limited thereto or thereby. Various modifications 
and alterations of the present invention will be apparent to 

those skilled in the art without departing from the Scope and 
Spirit of the present invention, reference is made to the 
following non-limiting enumerated embodiments. 

What is claimed is: 

1. A compound of the formula: 
(I) 

R2 R3 

R W. R4 
21 R5 

i. OR 

R6 
Y Z. X R7 

R8 
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-continued 

R 

RA 

R 

Y 

R2 R3 

W. R4 
21 i. R5 

N R6 
N X 

R7 
R8 

R2 R3 

W. V 

R6 OR 

Z. X1 mR7 

R8 

R2 R3 

W. V 

N X1 mR7 

R8 

R2 R3 

W. R4 
21 il. R5 

i. 

Z. X V 

R8 

(II) 

OR 

(III) 

21 

R 21 

RA Sa 

(IV) 

OR 

(V) 

R 

OR 

Y 

(VI) 
R2 R3 

R W. R4 

21 I. R5 
RA s X sy 

R8 

R" is selected from the group of hydrogen, F, Cl, Br, I, 
NO, OR, NR'R'', S(O), R, C-C alkyl, C-C, 
cycloalkyl, C-C heteroalkyl, C-C haloalkyl, C-Cs 
aryl, C-C arylalkyl, C-C heteroaryl, C-C alkynyl, 
and C-C alkenyl and wherein the alkyl, cycloalkyl, 
heteroalkyl, haloalkyl, aryl, arylalkyl, heteroaryl, alky 
nyl, and alkenyl groups are optionally Substituted; 

wherein: 

R’ is selected from the group of hydrogen, F, Cl, Br, I, 
CF, CFC1, CFH, CFH, CFOR, CHOR, OR, 
S(O), R, NR'R'', C.-Cs alkyl, C-C cycloalkyl, 
C-Cs heteroalkyl, C-Cs haloalkyl, aryl, arylalkyl, het 
eroaryl, C-C alkynyl, and C-C alkenyl and wherein 
the alkyl, cycloalkyl, heteroalkyl, haloalkyl, aryl, ary 
lalkyl, heteroaryl, alkynyl, and alkenyl groups are 
optionally Substituted; 

R is selected from the group of hydrogen, F, Cl, Br, I, 
OR, S(O), R, NR'R'', or C-C alkyl, C-C het 
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eroalkyl and C-C haloalkyl and wherein the alkyl, 
heteroalkyl and haloalkyl groups are optionally Substi 
tuted; 

R" and Rare each independently selected from the group 
of hydrogen, OR, S(O), R, NR'R'', C(Y)OR', 
C(Y)NR'R'', C-C alkyl, C-C cycloalkyl, C-C, 
heteroalkyl, C-C haloalkyl, aryl, arylalkyl, het 
eroaryl, C-C alkynyl, and C-C alkenyl and wherein 
the alkyl, cycloalkyl, heteroalkyl, haloalkyl, aryl, ary 
lalkyl, heteroaryl, alkynyl, and alkenyl groups are 
optionally Substituted, or 

R" and R taken together form a saturated or unsaturated 
three- to Seven-membered ring that is optionally Sub 
Stituted; 

Rand Rare each independently selected from the group 
of hydrogen, C-C alkyl, C-C cycloalkyl, C-Cs 
heteroalkyl, C-C haloalkyl, aryl, arylalkyl, het 
eroaryl, C-C alkynyl, and C-C alkenyl and wherein 
the alkyl, cycloalkyl, heteroalkyl, haloalkyl, aryl, ary 
lalkyl, heteroaryl, alkynyl, and alkenyl groups are 
optionally Substituted, or 

R and R' taken together form a saturated or unsaturated 
three- to Seven-membered ring that is optionally Sub 
Stituted, or 

R° and R taken together form a saturated or unsaturated 
three- to Seven-membered ring that is optionally Sub 
Stituted; 

R is selected from the group of hydrogen, C1-C, alkyl, 
C-C, heteroalkyl, C-C haloalkyl, F, Cl, Br, I., NO, 
OR, NR'R'' and S(O), R and wherein the alkyl, 
heteroalkyl and haloalkyl groups are optionally Substi 
tuted; 

R’ is selected from the group of hydrogen, C-C alkyl, 
C-C heteroalkyl, C-C haloalkyl, aryl, heteroaryl, 
arylalkyl, C-C alkynyl and C-C alkenyl and 
wherein the alkyl, heteroalkyl, haloalkyl, aryl, aryla 
lkyl, heteroaryl, alkynyl, and alkenyl groups are option 
ally substituted; 

R" is selected from the group of hydrogen, C-C alkyl, 
C-C heteroalkyl, C-C haloalkyl, C(Y)R', 
C(Y)OR', aryl, heteroaryl, C-C alkynyl, C-C alk 
enyl, arylalkyl, SOR" and S(O)R’ and wherein the 
alkyl, heteroalkyl, haloalkyl, aryl, arylalkyl, heteroaryl, 
alkynyl, and alkenyl groups are optionally Substituted; 

R'' is selected from the group of hydrogen, C-C alkyl, 
C-C heteroalkyl, C-C haloalkyl, aryl, heteroaryl, 
arylalkyl, C-C alkynyl and C-C alkenyl and 
wherein the alkyl, heteroalkyl, haloalkyl, aryl, aryla 
lkyl, heteroaryl, alkynyl, and alkenyl groups are option 
ally substituted; 

R' is selected from the group of hydrogen, C-C alkyl, 
C-C heteroalkyl, C-C haloalkyl, aryl, heteroaryl, 
arylalkyl, C-C alkynyl and C-C alkenyl and 
wherein the alkyl, heteroalkyl, haloalkyl, aryl, aryla 
lkyl, heteroaryl, alkynyl, and alkenyl groups are option 
ally substituted, 

R" is selected from the group of hydrogen, C-Cs alkyl, 
C-C cycloalkyl, C-C heteroalkyl, C-C haloalkyl, 
aryl, heteroaryl, arylalkyl, heteroarylalkyl, C-C alky 
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nyl and C-C alkenyl and wherein the alkyl, 
cycloalkyl, heteroalkyl, haloalkyl, aryl, arylalkyl, het 
eroaryl, heteroarylalkyl, alkynyl, and alkenyl groups 
are optionally Substituted; or 

R" and R' taken together form a saturated or unsaturated 
three- to Seven-membered ring that is optionally Sub 
Stituted; or 

any two of R' through R', and R' taken together form a 
Saturated or unsaturated three- to Seven-membered ring 
that is optionally Substituted; 

R'' and R' are each independently selected from the 
group of hydrogen, C-C alkyl, C-C cycloalkyl, 
C-Cs heteroalkyl, C-Cs haloalkyl, aryl, heteroaryl, 
arylalkyl, C-C alkynyl and C-C alkenyl and 
wherein the alkyl, cycloalkyl, heteroalkyl, haloalkyl, 
aryl, heteroaryl, arylalkyl, alkynyl and alkenyl are 
optionally Substituted; 

R is selected from the group of hydrogen, F, Br, Cl, I, 
CN, C-C alkyl, C-C haloalkyl, C-C heteroalkyl, 
OR, NR'R'7, SR, CHR, COR7, COR7, 
CONR7R'7, SOR7 and SOR7 and wherein the alkyl, 
haloalkyl and heteroalkyl groups are optionally Substi 
tuted; 

R" is selected from the group of hydrogen, C-Cs alkyl, 
C-C haloalkyl, C-C heteroalkyl, COR'7, COR'7, 
CONR'R'', C.-Cs alkynyl, C-C alkenyl, aryl, and 
heteroaryl and wherein the alkyl, heteroalkyl, 
haloalkyl, aryl, heteroaryl, alkynyl, and alkenyl groups 
are optionally Substituted; 

R’ is selected from the group of hydrogen, C-C alkyl, 
C-C haloalkyl and C-C heteroalkyl and wherein the 
alkyl, haloalkyl, and heteroalkyl groups are optionally 
Substituted; 

m is 0, 1 or 2; 
n is 1 or 2, 
V is selected from the group of O, S and CR'R'; 
Wis selected from the group of 0, S, NH, NR', NC(Y)R" 

and NSOR'; 
X and Z each independently is Selected from the group of 

O, S(O), NH, NR'', NC(Y)R'', NSOR" and 
NS(O)R’; and 

Y is O or S; 
and pharmaceutically acceptable Salts thereof. 
2. A compound according to claim 1, wherein Z is NR'. 
3. A compound according to claim 2, wherein R' is 

hydrogen. 
4. A compound according to claim 2, wherein R is CF. 
5. A compound according to claim 1, wherein W is NR". 
6. A compound according to claim 5, wherein R' and one 

of R" and R together form a five or six-membered ring. 
7. A compound according to claim 5, wherein R' is alkyl. 
8. A compound according to claim 7, wherein R' is 

Selected from the group of methyl, ethyl, propyl, isopropyl, 
cyclopropylmethyl, and t-butyl. 

9. A compound according to claim 5, wherein R' is 
haloalkyl. 

10. A compound according to claim 9, wherein R' is 
trifluoroethyl. 
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11. A compound according to claim 1, wherein each of R", 
R, R and R7 are independently hydrogen or optionally 
Substituted C-C alkyl. 

12. A compound according to claim 11, wherein one of 
R", R, R and R7 is optionally substituted C-C alkyl. 

13. A compound according to claim 11, wherein one of R' 
and R is optionally substituted C-C alkyl. 

14. A compound according to claim 13, wherein one of R' 
and R is OR. 

15. A compound according to any one of claims 11 or 13, 
wherein one of R and R7 is optionally substituted C-C, 
alkyl. 

16. A compound according to claim, 15, wherein one of 
R and R7 is OR. 

17. A compound according to claim 1, wherein RandR 
are each hydrogen; X and Y are each independently O or S, 
W is NR'; and Z is NR''. 

18. A compound according to claim 17, wherein X and Y 
are each O. 

19. A compound according to claim 18, wherein R is 
Selected from the group of hydrogen, halogen, CF, C-C, 
alkyl and C-C haloalkyl. 

20. A compound according to claim 19, wherein R is CF, 
21. A compound according to claim 20, wherein R' is 

Selected from the group of C-C alkyl, C-C cycloalkyl, 
and C-C haloalkyl. 

22. A compound according to claim 21, wherein R is 
C-Cs alkyl or C-Cs haloalkyl. 

23. A compound according to claim 21, wherein R' is 
Selected from the group of hydrogen, optionally Substituted 
C-C alkyl and C-C heteroalkyl. 

24. A compound according to claim 23, wherein R' is 
hydrogen or optionally Substituted C-C alkyl. 

25. A compound according to claim 24, wherein R' is 
hydrogen. 
26. A compound according to claim 23, wherein R and 

R are each independently Selected from the group of hydro 
gen, C-C alkyl, and C-Cs haloalkyl. 
27. A compound according to claim 26, wherein R and 

R are each independently hydrogen or C-C alkyl. 
28. A compound according to claim 27, wherein R and 

R are each hydrogen. 
29. A compound according to claim 26, wherein R" and 

Rare each independently Selected from the group of hydro 
gen, C-Cs alkyl, and OR. 
30. A compound according to claim 29, wherein R" and 

R are each independently hydrogen or C-C alkyl. 
31. A compound according to claim 30, wherein R" and 

R are each hydrogen. 
32. A compound according to claim 1, wherein: 
R" is selected from the group of hydrogen, F, Cl, Br, I, 
C-C alkyl and C-C haloalkyl; 

R is selected from the group of hydrogen, halogen, CFs, 
C-C alkyl, and C-C haloalkyl, 

R is selected from the group of hydrogen, C-Cs alkyl, 
and C-C haloalkyl, 

R" and Rare each independently selected from the group 
of hydrogen, C-C alkyl, C-C haloalkyl, C-C het 
eroalkyl and OR; 

R and R are each independently hydrogen or C-Cs 
alkyl, 
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R is selected from the group of hydrogen, F, Cl, Br, I, 
C-C alkyl and C-C, haloalkyl; 

R is selected from the group of hydrogen, F, Cl, Br, I, 
C-C alkyl and C-C haloalkyl; 

m is 1 or 2, 

W is selected from the group of O, NH, NR', NC(Y)R', 
and NSOR'; 

X and Z are each independently Selected from the group 
of O, S and NR'; and 

Y is O. 
33. A compound according to claim 32, wherein: 
R, R and R are each hydrogen; 
R is CF, or haloalkyl; 
R. R', and Reach are independently hydrogen or C-Cs 

alkyl, 

m is 1, 
W is NH or NR; 
X and Z are each independently O or NR'; and 
Y is O. 
34. A compound according to claim 33, wherein: 
R’ is CF; 
R" is selected from the group of hydrogen, C-C alkyl, 

and C-C haloalkyl, 
R, R, and R7 are each independently hydrogen; 
W is NR; 
X is O; and 
Z is NR''. 
35. A method for the preparation of compounds of the 

formula: 

R3 R13 
R4 

N 
R5 

R6 
ON O R7 

R8 

wherein: 

R is selected from the group of hydrogen, F, Cl, Br, I, 
OR, S(O), R, NR'R'', or C-C alkyl, C-C het 
eroalkyl and C-C haloalkyl and wherein the alkyl, 
heteroalkyl and haloalkyl groups are optionally Substi 
tuted; 

R" and Rare each independently selected from the group 
of hydrogen, OR, S(O), R, NR'R'', C(Y)OR', 
C(Y)NR'R'', C-C alkyl, C-C cycloalkyl, C-C, 
heteroalkyl, C-C haloalkyl, aryl, arylalkyl, het 
eroaryl, C-C alkynyl, and C-C alkenyl and wherein 
the alkyl, cycloalkyl, heteroalkyl, haloalkyl, aryl, ary 
lalkyl, heteroaryl, alkynyl, and alkenyl are optionally 
Substituted, or 
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R4 and R taken together can form a three- to seven 
membered ring that is optionally Substituted; 

Rand R7 are each independently selected from the group 
of hydrogen, C-C alkyl, C-C cycloalkyl, C-Cs 
heteroalkyl, C-C haloalkyl, aryl, arylalkyl, het 
eroaryl, C-C alkynyl, and C-C alkenyl and wherein 
the alkyl, cycloalkyl, heteroalkyl, haloalkyl, aryl, ary 
lalkyl, heteroaryl, alkynyl, and alkenyl are optionally 
Substituted, or 

R and R7 taken together can form a three- to seven 
membered ring that is optionally Substituted; or 

R and R taken together form a three- to seven-mem 
bered ring that optionally Substituted; or 

any two of R" through R” taken together form a three- to 
Seven-membered ring that is optionally Substituted; 

R is selected from the group of hydrogen, C-C alkyl, 
C-C, heteroalkyl, C-C haloalkyl, F, Cl, Br, I., NO, 
OR, NR'R'' and S(O), R and wherein the alkyl, 
heteroalkyl, and haloalkyl groups are optionally Sub 
Stituted; 

R’ is selected from the group of hydrogen, C-C alkyl, 
C-C heteroalkyl, C-C haloalkyl, aryl, heteroaryl, 
C-C alkenyl and arylalkyl and wherein the alkyl, 
heteroalkyl, haloalkyl, aryl, heteroaryl, alkenyl and 
arylalkyl groups are optionally Substituted; 

R" is selected from the group of hydrogen, C-C alkyl, 
C-C heteroalkyl, C-C haloalkyl, aryl, heteroaryl, 
C-C alkenyl, arylalkyl, SOR" and S(O)R and 
wherein the alkyl, heteroalkyl, haloalkyl, aryl, het 
eroaryl, alkenyl and arylalkyl groups are optionally 
Substituted; 

R'' is selected from the group of hydrogen, C-C alkyl, 
C-C heteroalkyl, C-C haloalkyl, aryl, heteroaryl, 
C-C alkenyl and arylalkyl and wherein the alkyl, 
heteroalkyl, haloalkyl, aryl, heteroaryl, alkenyl and 
arylalkyl groups are optionally Substituted; 

R' is hydrogen, C-C alkyl, C-C heteroalkyl, C-C, 
haloalkyl, aryl, heteroaryl, C-C alkenyl or arylalkyl 
and wherein the alkyl, heteroalkyl, haloalkyl, aryl, 
heteroaryl, alkenyl and arylalkyl groups are optionally 
Substituted; 

R" is selected from the group of hydrogen, C-Cs alkyl, 
C-C cycloalkyl, C-C heteroalkyl, C-C haloalkyl, 
aryl, heteroaryl, C-C alkenyl, arylalkyl and het 
eroarylalkyl and wherein the alkyl, cycloalkyl, het 
eroalkyl, haloalkyl, aryl, heteroaryl, alkenyl and aryla 
lkyl groups are optionally Substituted; 

m is 0, 1, or 2, 
that comprises the Steps of: 

(a) treating either a single enantiomer, diastereomers, 
or the racemate of a B-aminoalcohol of the formula: 

HN 
OH 
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with a 3,4-dihalonitrobenzene of the formula: 

ON X, 

where X is fluorine or chlorine, to afford arylamino 
alcohol 36 

(36) 

ON X 

(b) treating arylamino alcohol 36 with aldehyde 
R(CO)H or the corresponding hydrate or hemiacetal 
R* HC(OH)(OR), where R is H, C, -C, alkyl, C-C, 
alkenyl or C-Co haloalkyl, and R CH2 is equiva 
lent to R', to form oxazolidine 37 

(37) 

ON X 

(c) reducing oxazolidine 37 to form amino alcohol 38 

38 
R3 R13 ( ) 

R4 
N 

R5 

OH; and 
ON X. R7 

R8 

(d) treating amino alcohol 38 with a base to form the 
3,4-dihydro-7-nitro-2H-1,4-benzoxazine intermedi 
ate 39 

57 
Oct. 2, 2003 

39 
R3 R13 ( ) 

R4 
N 

R5 

R6 
ON O R7 

R8 

as either a single enantiomer, diastereomers or the 
racemate. 

36. A method according to claim 35, wherein R, R", R, 
R. R. Rand Reach independently are selected from the 
group of hydrogen, C-C alkyl and C-C haloalkyl. 

37. A method according to claim 36, wherein R. R. R. 
and Reach are hydrogen. 

38. A method according to claim 37, wherein one of R' 
and R is hydrogen and the other one of R" and R is C-C, 
alkyl or C-C haloalkyl. 

39. A method according to claim 38, wherein R' is C-C, 
alkyl or C-C haloalkyl. 

40. A method for the preparation of compounds of the 
formula: 

R3 R13 
R4 

N 
R5 

R6 
HN O R7 

R8 

wherein: 

R is selected from the group of hydrogen, F, Cl, Br, I, 
OR, S(O), R, NR'R'', or C-C alkyl, C-C het 
eroalkyl and C-C haloalkyl and wherein the alkyl, 
heteroalkyl, and haloalkyl groups are optionally Sub 
Stituted; 

R" and Rare each independently selected from the group 
of hydrogen, OR, S(O), R, NR'R'', C(Y)OR'', 
C(Y)NR'R'', C.-Cs alkyl, C-Cs cycloalkyl, C-Cs 
heteroalkyl, C-C haloalkyl, aryl, arylalkyl, het 
eroaryl, C-C alkynyl, and C-C alkenyl and wherein 
the alkyl, cycloalkyl, heteroalkyl, haloalkyl, aryl, ary 
lalkyl, heteroaryl, alkynyl, and alkenyl groups are 
optionally Substituted, or 

R" and R taken together can form a three- to seven 
membered ring that is optionally Substituted; 

Rand Rare each independently selected from the group 
of hydrogen, C-C alkyl, C-C cycloalkyl, C-C, 
heteroalkyl, C-C haloalkyl, aryl, arylalkyl, het 
eroaryl, C-C alkynyl, and C-C alkenyl and wherein 
the alkyl, cycloalkyl, heteroalkyl, haloalkyl, aryl, ary 
lalkyl, heteroaryl, alkynyl, and alkenyl groups are 
optionally Substituted, or 

R and R7 taken together form a three- to seven-mem 
bered ring that is optionally Substituted; or 
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any two of R" through R” taken together can form a three 
to Seven-membered ring that is optionally Substituted; 
O 

R and R taken together form a three- to seven-mem 
bered ring that is optionally Substituted; 

R is selected from the group of hydrogen, C-C alkyl, 
C-C, heteroalkyl, C-C, haloalkyl, F, Cl, Br, I., NO, 
OR, NR'R'' and S(O), R and wherein the alkyl, 
heteroalkyl, and haloalkyl groups are optionally Sub 
Stituted; 

R’ is selected from the group of hydrogen, C-C alkyl, 
C-C heteroalkyl, C-C haloalkyl, aryl, heteroaryl, 
C-C alkenyl and arylalkyl and wherein the alkyl, 
heteroalkyl, haloalkyl, aryl, arylalkyl, heteroaryl, and 
alkenyl groups are optionally Substituted; 

R" is selected from the group of hydrogen, C-C alkyl, 
C-C heteroalkyl, C-C haloalkyl, aryl, heteroaryl, 
C-C alkenyl, arylalkyl, SOR" and S(O)R and 
wherein the alkyl, heteroalkyl, haloalkyl, aryl, aryla 
lkyl, heteroaryl, and alkenyl groups are optionally 
Substituted; 

R'' is selected from the group of hydrogen, C-C alkyl, 
C-C heteroalkyl, C-C haloalkyl, aryl, heteroaryl, 
C-C alkenyl and arylalkyl and wherein the alkyl, 
heteroalkyl, haloalkyl, aryl, arylalkyl, heteroaryl, and 
alkenyl groups are optionally Substituted; 

R° is selected from the group of hydrogen, C-C alkyl, 
C-C heteroalkyl, C-C haloalkyl, aryl, heteroaryl, 
C-C allyl and arylalkyl and wherein the alkyl, het 
eroalkyl, haloalkyl, aryl, arylalkyl, heteroaryl, and alk 
enyl groups are optionally Substituted; 

R" is selected from the group of hydrogen, C-Cs alkyl, 
C-C cycloalkyl, C-C heteroalkyl, C-C haloalkyl, 
aryl, heteroaryl, C-C alkenyl, arylalkyl and het 
eroarylalkyl and wherein the alkyl, cycloalkyl, het 
eroalkyl, haloalkyl, aryl, arylalkyl, heteroaryl, and alk 
enyl groups are optionally Substituted; 

m is 0, 1, or 2, 
that comprises the Steps of: 

(a) treating either a single enantiomer, diastereomers, 
or the racemate of a B-aminoalcohol of the formula: 

HN 
OH 
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with a 3,4-dihalonitrobenzene of the formula: 

R3 

ON X, 

where X is fluorine or chlorine, to afford arylamino 
alcohol 36 

(36) 

ON X 

(b) treating arylamino alcohol 36 with aldehyde 
R(CO)H or the corresponding hydrate or hemiacetal 
R* HC(OH)(OR), where R is H, C, -Cio alkyl, C.-Co 
alkenyl or C-Co haloalkyl, and R CH2 is equiva 
lent to R', to form oxazolidine 37 

(37) 

ON X 

(c) reducing oxazolidine 37 to form amino alcohol 38 

38 
R3 R13 (38) 

R4 
N 

R5 

OH: 
ON X, R7 

R8 

(d) treating amino alcohol 38 with a base to form the 
3,4-dihydro-7-nitro-2H-1,4-benzoxazine compound 
39 
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and wherein the alkyl, cycloalkyl, heteroalkyl, 
haloalkyl, aryl, arylalkyl, heteroaryl, alkynyl, and alk 
enyl groups are optionally Substituted; 

R’ is selected from the group of hydrogen, F, Cl, Br, I, 
CF, CFH, CFH, CFOR, CHOR, OR, S(O), R, 
NR'R'', C-C alkyl, C-C cycloalkyl, C-C het 
eroalkyl, C-Cs haloalkyl, aryl, arylalkyl, heteroaryl, 
C-C alkynyl, and C-C alkenyl and wherein the 
alkyl, cycloalkyl, heteroalkyl, haloalkyl, aryl, arylalkyl, 
heteroaryl, alkynyl, and alkenyl groups are optionally 
Substituted; 

R is selected from the group of hydrogen, F, Cl, Br, I, 
OR, S(O), R, NR'R'', or C-C alkyl, C-C het 
eroalkyl and C-C haloalkyl and wherein the alkyl, 
heteroalkyl, and haloalkyl groups are optionally Sub 
Stituted; 

R" and R are each independently is selected from the 
group of hydrogen, OR, S(O), R, NR'R'', 
C(Y)OR'', C(Y)NR'R'', C-C alkyl, C-C, 
cycloalkyl, C-C heteroalkyl, C-Cs haloalkyl, aryl, 
arylalkyl, heteroaryl, C-C alkynyl and C-C alkenyl 
and wherein the alkyl, cycloalkyl, heteroalkyl, 
haloalkyl, aryl, arylalkyl, heteroaryl, alkynyl, and alk 
enyl groups are optionally substituted, or R' and R' 
taken together a three- to Seven-membered ring that is 
optionally Substituted; 

R and R are each independently is selected from the 
group of hydrogen, C-C alkyl, C-C cycloalkyl, 
C-Cs heteroalkyl, C-Cs haloalkyl, aryl, arylalkyl, het 
eroaryl, C-C alkynyl, and C-C alkenyl and wherein 
the alkyl, cycloalkyl, heteroalkyl, haloalkyl, aryl, ary 
lalkyl, heteroaryl, alkynyl, and alkenyl groups are 
optionally Substituted; or 

R and R7 taken together form a three- to seven-mem 
bered ring that is optionally Substituted; or 

any two of R through R7 taken together can form a three 
to Seven-membered ring that is optionally Substituted; 
O 

R° and R taken together form a three- to seven-mem 
bered ring that is optionally Substituted; 

R is selected from the group of hydrogen, C-C alkyl, 
C-C, heteroalkyl, C-C haloalkyl, F, Cl, Br, I., NO, 
OR, NR'R'' and S(O), R and wherein the alkyl, 
heteroalkyl, and haloalkyl groups are optionally Sub 
Stituted; 

R” is selected from the group of hydrogen, C-C alkyl, 
C-C heteroalkyl, C-C haloalkyl, aryl, heteroaryl, 
C-C alkenyl and arylalkyl and wherein the alkyl, 
heteroalkyl, haloalkyl, aryl, arylalkyl, heteroaryl, and 
alkenyl groups are optionally Substituted; 

R" is selected from the group of hydrogen, C-C alkyl, 
C-C heteroalkyl, C-C haloalkyl, aryl, heteroaryl, 
C-C alkenyl, arylalkyl, SOR" and S(O)R and 
wherein the alkyl, heteroalkyl, haloalkyl, aryl, aryla 
lkyl, heteroaryl, and alkenyl groups are optionally 
Substituted; 

R'' is selected from the group of hydrogen, C-C alkyl, 
C-C heteroalkyl, C-C haloalkyl, aryl, heteroaryl, 
C-C alkenyl and arylalkyl and wherein the alkyl, 
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heteroalkyl, haloalkyl, aryl, arylalkyl, heteroaryl, and 
alkenyl groups are optionally Substituted; 

R"f is selected from the group of hydrogen, C-C alkyl, 
C-C heteroalkyl, C-C haloalkyl, aryl, heteroaryl, 
C-C alkenyl and arylalkyl and wherein the alkyl, 
heteroalkyl, haloalkyl, aryl, arylalkyl, heteroaryl, and 
alkenyl groups are optionally Substituted; 

R" is selected from the group of hydrogen, C-C alkyl, 
C-C cycloalkyl, C-C heteroalkyl, C-C haloalkyl, 
aryl, heteroaryl, C-C alkenyl, arylalkyl and het 
eroarylalkyl and wherein the alkyl, cycloalkyl, het 
eroalkyl, haloalkyl, aryl, arylalkyl, heteroaryl, and alk 
enyl groups are optionally Substituted; 

R^ is hydrogen, F, Br, Cl, I, CN, a C-C alkyl, C-C, 
haloalkyl, C-C heteroalkyl, OR, NR'R'', SR', 
CHR, COR7, COR7, CONR7R 7, SOR7 or 
SOR7 and wherein the alkyl, heteroalkyl, and 
haloalkyl groups are optionally Substituted; 

R" is selected from the group of hydrogen, C-Cs alkyl, 
C-C haloalkyl, C-C heteroalkyl, COR'', COR'7 
and CONR'R'' and wherein the alkyl, heteroalkyl, 
and haloalkyl groups are optionally Substituted; 

R" is selected from the group of hydrogen, C-C alkyl, 
C-C haloalkyl and C-C heteroalkyl and wherein the 
alkyl, heteroalkyl, and haloalkyl groups are optionally 
Substituted; 

m is 0, 1, or 2, 

Y is O or S; 

Z is selected from the group of O, S(O), NH, NR', 
NC(Y)R, NSOR" and NS(O)R. 

that comprises the Steps of: 

(a) treating either a single enantiomer, diastereomers, 
or the racemate of a B-aminoalcohol of the formula: 

HN 
OH 

R5 R4 

with a 3,4-dihalonitrobenzene of the formula 

ON X, 

where X is fluorine or chlorine, to afford arylamino 
alcohol 36 
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(36) 

ON X 

(b) treating arylamino alcohol 36 with aldehyde 
R(CO)H or the corresponding hydrate or hemiacetal 
R* HC(OH)(OR), where R is H, C, -Cio alkyl, C.-Co 
alkenyl or C-Co haloalkyl, and R CH is equiva 
lent to R', to form oxazolidine 37 

(37) 

ON X 

(c) reducing oxazolidine 37 to form amino alcohol 38 

38 
R3 R13 (38) 

R4 
N 

R5 

OH: 
ON X. R7 

R8 

and 

(d) treating amino alcohol 38 with a base to form the 
3,4-dihydro-7-nitro-2H-1,4-benzoxazine intermedi 
ate 39 

39 
R3 R13 ( ) 

R4 
N 

R5 

R6: 
ON O R7 

R8 
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(e) treating nitro benzoxazine compound 39 with a 
reducing agent to form amino benzoxazine com 
pound 40 

(40) 
R3 R13 

R4 
N 

R5 

R6 
HN O R7 

R8 

as either a single enantiomer, diastereomers, or the 
racemate, and 

(f) treating amino benzoxazine compound 40 with a 
B-ketoester or its corresponding hydrate at elevated 
temperature to form acetanilide compound; and 

(g) treating said acetanilide compound with an acid to 
yield quinoline compound 41: 

R2 R3 R13 
1. R4 

R N 
21 R5 

R6 
O N O 

H R7 
R8 

50. A method according to claim 49, wherein R, R", R, 
R. R. Rand R' are each independently selected from the 
group of hydrogen, C-C alkyl or C-C haloalkyl. 

51. A method according to claim 49, wherein R, R", R, 
R. R', and Rare each hydrogen. 

52. A method for the preparation of N-(2-haloethyl) 
arylamino alcohols comprising: 

(a) treating either a single enantiomer, diastereomers, or 
the racemate of an arylamino alcohol of the formula 

A1 N OH 
S 

R4 RS 

with aldehyde CHX-COH or the hydrate or hemi 
acetal CHX-CH(OH)OR, where X is a halogen, n is 
0, 1 or 2, and R is Selected from the group of H, C-Co 
alkyl, C-Coalkenyl or C-Co haloalkyl, in the pres 
ence of an acid catalyst to form an oxazolidine of the 
formula: 
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and 

(b) treating said oxazolidine with a reducing agent, pref 
erably triethylsilane or Sodium cyanoborohydride, in 
the presence of a Lewis acid or a Bronsted acid as a 
catalyst to form a product of the formula: 

N 

Air 1. X* 

wherein 

R7 are each independently selected from the group of 
hydrogen C-C alkyl, cycloalkyl, heteroalkyl, 
haloalkyl, allyl, aryl, arylalkyl, heteroaryl, alkynyl, 
and alkenyl, and wherein the alkyl, cycloalkyl, het 
eroalkyl, haloalkyl, allyl, aryl, arylalkyl, heteroaryl, 
alkynyl, and alkenyl are optionally Substituted; and 

Ar is aryl or heteroaryl, optionally Substituted at one or 
more positions, as either a Single enantiomer, dias 
tereomers, or the racemate. 

53. A method for the preparation of compounds of the 
formula 

R2 R3 

R1 
21 

Y Z. 

R8 
OR 

R2 R3 

R 
21 

Sa 
RA N 

R8 

wherein: 

R" is selected from the group of hydrogen, F, Cl, Br, I, 
NO, OR, NR'R'', S(O), R, C-C alkyl, C-C, 
cycloalkyl, C-C heteroalkyl, C-Cs haloalkyl, aryl, 
arylalkyl, C-C alkenyl and wherein the alkyl, 
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cycloalkyl, heteroalkyl, haloalkyl, aryl, arylalkyl, het 
eroaryl, alkynyl, and alkenyl groups are optionally, 

R’ is selected from the group of hydrogen, F, Cl, Br, I, 
CF, CFH, CFH, CFOR, CHOR, OR, S(O), R, 
NR'R'', C.-Cs alkyl, C-Cs cycloalkyl, C-Cs het 
eroalkyl, C-C haloalkyl, aryl, arylalkyl, heteroaryl, 
C-Cs alkynyl, and C-Cs alkenyl and wherein the 
alkyl, cycloalkyl, heteroalkyl, haloalkyl, aryl, arylalkyl, 
heteroaryl, alkynyl, and alkenyl groups are optionally 
Substituted; 

R is selected from the group of hydrogen, F, Cl, Br, I, 
OR, S(O), R, NR'R'', C-C alkyl, C-C het 
eroalkyl and C-C haloalkyl, 

R" and Rare each independently selected from the group 
of hydrogen, OR, S(O), R, NR'R'', C(Y)OR'', 
C(Y)NR'R'', C.-Cs alkyl, C-Cs cycloalkyl, C-Cs 
heteroalkyl, C-C haloalkyl, aryl, arylalkyl, het 
eroaryl, C-C alkynyl, and C-C alkenyl and wherein 
the alkyl, cycloalkyl, heteroalkyl, haloalkyl, aryl, ary 
lalkyl, heteroaryl, alkynyl, and alkenyl are optionally 
Substituted, or 

R" and R taken together form a three- to seven-mem 
bered ring that is optionally Substituted; 

Rand Rare each independently selected from the group 
of hydrogen, C-C alkyl, C-C cycloalkyl, C-C, 
heteroalkyl, C-C haloalkyl, aryl, arylalkyl, het 
eroaryl, C-C alkynyl, and C-C alkenyl and wherein 
the alkyl, cycloalkyl, heteroalkyl, haloalkyl, aryl, ary 
lalkyl, heteroaryl, alkynyl, and alkenyl are optionally 
Substituted; or 

R and R” taken together form a three- to seven-mem 
bered ring that is optionally Substituted; or 

any two of R" through R” taken together can form a three 
to Seven-membered ring that is optionally Substituted; 

R and R taken together form a three- to seven-mem 
bered ring that is optionally Substituted; 

R is selected from the group of hydrogen, C-C alkyl, 
C-C heteroalkyl, C-C haloalkyl, F, Cl, Br, I, NO2, 
OR, NR'R'' and S(O), R and wherein the alkyl, 
heteroalkyl, and haloalkyl groups are optionally Sub 
Stituted; 

R’ is selected from the group of hydrogen, C-C alkyl, 
C-C heteroalkyl, C-C haloalkyl, aryl, heteroaryl, 
C-C alkenyl and arylalkyl and wherein the alkyl, 
heteroalkyl, haloalkyl, aryl, arylalkyl, heteroaryl, and 
alkenyl groups are optionally Substituted; 

R" is selected from the group of hydrogen, C-C alkyl, 
C-C heteroalkyl, C-C haloalkyl, aryl, heteroaryl, 
C-C alkenyl, arylalkyl, S.O.R and S(O)R and 
wherein the alkyl, heteroalkyl, haloalkyl, aryl, aryla 
lkyl, heteroaryl, and alkenyl groups are optionally 
Substituted; 

R' is selected from the group of hydrogen, C-C alkyl, 
C-C heteroalkyl, C-C haloalkyl, aryl, heteroaryl, 
C-C alkenyl and arylalkyl and wherein the alkyl, 
heteroalkyl, haloalkyl, aryl, arylalkyl, heteroaryl, and 
alkenyl groups are optionally Substituted; 
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Rf is selected from the group of hydrogen, C-C alkyl, 
C-C heteroalkyl, C-C haloalkyl, aryl, heteroaryl, 
C-C alkenyl and arylalkyl and wherein the alkyl, 
heteroalkyl, haloalkyl, aryl, arylalkyl, heteroaryl, and 
alkenyl groups are optionally Substituted; 

R" is selected from the group of hydrogen, C-C alkyl, 
C-C cycloalkyl, C-C heteroalkyl, C-C haloalkyl, 
aryl, heteroaryl, C-C alkenyl, arylalkyl and het 
eroarylalkyl and wherein the alkyl, cycloalkyl, het 
eroalkyl, haloalkyl, aryl, arylalkyl, heteroaryl, arylalkyl 
and alkenyl groups are optionally Substituted; 

R^ is selected from the group of hydrogen, F, Br, Cl, I, 
CN, a C-C alkyl, C-C haloalkyl, C-C heteroalkyl, 
OR, NR'R'7, SR, CHR, COR7, COR7, 
CONR7R'7, SOR7 and SOR7 and wherein the alkyl, 
haloalkyl and heteroalkyl are optionally Substituted; 

R' is selected from the group of hydrogen, C-Cs alkyl, 
C-Cs haloalkyl, C-Cs heteroalkyl, COR, COR'' 
and CONR'R'' and wherein the alkyl, heteroalkyl, 
and haloalkyl groups are optionally Substituted; 

R" is selected from the group of hydrogen, C-C alkyl, 
C-C haloalkyl and C-C heteroalkyl and wherein the 
alkyl, haloalkyl and heteroalkyl groups are optionally 
Substituted; 

m is 0, 1, or 2, 
Y is O or S; 

Z is selected from the group of O, S(O), NH, NR', 
NC(Y)R'', NSOR or NS(O)R'; 

that comprises the Steps of: 
(a) treating either a single enantiomer, diastereomers, 

or the racemate of a Secondary aminoalcohol of the 
formula 

Y 
R13 OH 
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with a 3,4-dihalonitrobenzene of the formula 

ON X, 

where X is fluorine or chlorine, to afford tertiary 
aminoalcohol 42 

42 
R3 R13 ( ) 

R4 
N 

R5 

OH; and 
ON X, R7 

R8 

(b) treating tertiary aminoalcohol 42 with a base to 
form the 3,4-dihydro-7-nitro-2H-1,4-benzoxazine 
intermediate 39 

39 
R3 R13 ( ) 

R4 
N 

R5 

R6 
ON O R7 

R8 

as either a single enantiomer, diastereomers, or the 
racemate. 


