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TRPV1 ANTAGONSTS INCLUDING 
SULFONAMIDE SUBSTITUENT AND USES 

THEREOF 

0001. This application claims the benefit of U.S. provi 
sional application No. 60/926,661, filed Apr. 27, 2007, U.S. 
provisional application No. 60/930,036, filed May 11, 2007, 
U.S. provisional application No. 60/937,003, filed Jun. 21, 
2007, and U.S. provisional application No. 60/962,409, filed 
Jul. 27, 2007, the disclosure of each of which is incorporated 
by reference herein in its entirety. 

1. FIELD OF THE INVENTION 

0002 The invention relates to compounds of formula I, 
and pharmaceutically acceptable derivatives thereof, compo 
sitions comprising an effective amount of a compound of 
formula I and methods for treating or preventing a condition 
Such as pain, UI, an ulcer, IBD, and IBS, comprising admin 
istering to an animal in need thereof an effective amount of a 
compound of formula I. 

2. BACKGROUND OF THE INVENTION 

0003 Pain is the most common symptom for which 
patients seek medical advice and treatment. Pain can be acute 
or chronic. While acute pain is usually self-limited, chronic 
pain persists for 3 months or longer and can lead to significant 
changes in a patient's personality, lifestyle, functional ability 
and overall quality of life (K. M. Foley, Pain, in Cecil Text 
book of Medicine 100-107 (J. C. Bennett and F. Plum eds., 
20th ed. 1996)). 
0004 Moreover, chronic pain can be classified as either 
nociceptive or neuropathic. Nociceptive pain includes tissue 
injury-induced pain and inflammatory pain Such as that asso 
ciated with arthritis. Neuropathic pain is caused by damage to 
the peripheral or central nervous system and is maintained by 
aberrant somatosensory processing. There is a large body of 
evidence relating activity at vanilloid receptors (V. DiMarzo 
et al., Current Opinion in Neurobiology 12:372-379 (2002)) 
to pain processing. 
0005 Nociceptive pain has been traditionally managed by 
administering non-opioid analgesics, such as acetylsalicylic 
acid, choline magnesium trisalicylate, acetaminophen, ibu 
profen, fenoprofen, diflusinal, and naproxen; or opioid anal 
gesics, including morphine, hydromorphone, methadone, 
levorphanol, fentanyl, oxycodone, and oxymorphone. Id. In 
addition to the above-listed treatments, neuropathic pain, 
which can be difficult to treat, has also been treated with 
anti-epileptics (e.g., gabapentin, carbamazepine, Valproic 
acid, topiramate, phenyloin), NMDA antagonists (e.g., ket 
amine, dextromethorphan), topical lidocaine (for post-her 
petic neuralgia), and tricyclic antidepressants (e.g., fluoxet 
ine, Sertraline and amitriptyline). 
0006 UI is uncontrollable urination, generally caused by 
bladder-detrusor-muscle instability. UI affects people of all 
ages and levels of physical health, both in health care settings 
and in the community at large. Physiologic bladder contrac 
tion results in large part from acetylcholine-induced stimula 
tion of post-ganglionic muscarinic-receptor sites on bladder 
smooth muscle. Treatments for UI include the administration 
of drugs having bladder-relaxant properties, which help to 
control bladder-detrusor-muscle overactivity. 
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0007 None of the existing commercial drug treatments for 
UI has achieved complete Success in all classes of UI patients, 
nor has treatment occurred without significant adverse side 
effects. 
0008 Treatment of ulcers typically involves reducing or 
inhibiting the aggressive factors. For example, antacids Such 
as aluminum hydroxide, magnesium hydroxide, Sodium 
bicarbonate, and calcium bicarbonate can be used to neutral 
ize stomach acids. Antacids, however, can cause alkalosis, 
leading to nausea, headache, and weakness. Antacids can also 
interfere with the absorption of other drugs into the blood 
stream and cause diarrhea. 
0009 Hantagonists, such as cimetidine, ranitidine, famo 
tidine, and nizatidine, are also used to treat ulcers. Hantago 
nists promote ulcer healing by reducing gastric acid and 
digestive-enzyme secretion elicited by histamine and other 
Hagonists in the stomach and duodenum. He antagonists, 
however, can cause breast enlargement and impotence in 
men, mental changes (especially in the elderly), headache, 
dizziness, nausea, myalgia, diarrhea, rash, and fever. 
0010 H, K"-ATPase inhibitors such as omeprazole and 
lansoprazole are also used to treat ulcers. H. K-ATPase 
inhibitors inhibit the production of enzymes used by the 
stomach to secrete acid. Side effects associated with H', 
K"-ATPase inhibitors include nausea, diarrhea, abdominal 
colic, headache, dizziness, Somnolence, skin rashes, and tran 
sient elevations of plasma activities of aminotransferases. 
0011 Inflammatory-bowel disease (“IBD) is a chronic 
disorder in which the bowel becomes inflamed, often causing 
recurring abdominal cramps and diarrhea. The two types of 
IBD are Crohn's disease and ulcerative colitis. 

0012 Crohn's disease, which can include regional enteri 
tis, granulomatous ileitis, and ileocolitis, is a chronic inflam 
mation of the intestinal wall. Crohn's disease occurs equally 
in both sexes and is more common in Jews of eastern-Euro 
pean ancestry. Most cases of Crohn's disease begin before age 
30 and the majority start between the ages of 14 and 24. The 
disease typically affects the full thickness of the intestinal 
wall. Generally the disease affects the lowest portion of the 
Small intestine (ileum) and the large intestine, but can occur in 
any part of the digestive tract. 
0013 Cramps and diarrhea, side effects associated with 
Crohn's disease, can be relieved by anticholinergic drugs, 
diphenoxylate, loperamide, deodorized opium tincture, or 
codeine. 
0014 When Crohn's disease causes the intestine to be 
obstructed or when abscesses or fistulas do not heal, Surgery 
can be necessary to remove diseased sections of the intestine. 
Surgery, however, does not cure the disease, and inflamma 
tion tends to recur where the intestine is rejoined. In almost 
half of the cases a second operation is needed. The Merck 
Manual of Medical Information 528-530 (R. Berkow ed., 
1997). 
0015 Ulcerative colitis is a chronic disease in which the 
large intestine becomes inflamed and ulcerated, leading to 
episodes of bloody diarrhea, abdominal cramps, and fever. 
Ulcerative colitis usually begins between ages 15 and 30: 
however, a small group of people have their first attack 
between ages 50 and 70. Unlike Crohn's disease, ulcerative 
colitis never affects the small intestine and does not affect the 
full thickness of the intestine. The disease usually begins in 
the rectum and the sigmoid colon and eventually spreads 
partially or completely throughout the large intestine. The 
cause of ulcerative colitis is unknown. 



US 2009/0170867 A1 

0016 Treatment of ulcerative colitis is directed to control 
ling inflammation, reducing symptoms, and replacing lost 
fluids and nutrients. Anticholinergic drugs and low doses of 
diphenoxylate or loperamide are administered for treating 
mild diarrhea. For more intense diarrhea higher doses of 
diphenoxylate or loperamide, or deodorized opium tincture 
or codeine are administered. 

0017. Irritable-bowel syndrome (“IBS”) is a disorder of 
motility of the entire gastrointestinal tract, causing abdominal 
pain, constipation, and/or diarrhea. IBS affects three-times 
more women than men. In IBS. Stimuli Such as stress, diet, 
drugs, hormones, or irritants can cause the gastrointestinal 
tract to contract abnormally. During an episode of IBS, con 
tractions of the gastrointestinal tract become stronger and 
more frequent, resulting in the rapid transit of food and feces 
through the Small intestine, often leading to diarrhea. Cramps 
result from the strong contractions of the large intestine and 
increased sensitivity of pain receptors in the large intestine. 
0018 Treatment of IBS typically involves modification of 
an IBS-patient's diet. Often it is recommended that an IBS 
patient avoid beans, cabbage, Sorbitol, and fructose. A low 
fat, high-fiber diet can also help some IBS patients. Regular 
physical activity can also help keep the gastrointestinal tract 
functioning properly. Drugs such as propantheline that slow 
the function of the gastrointestinal tract are generally not 
effective for treating IBS. Antidiarrheal drugs, such as diphe 
noxylate and loperamide, help with diarrhea. The Merck 
Manual of Medical Information 525-526 (R. Berkow ed., 
1997). 
0019 International publication no. WO 98/31677 
describes a class of aromatic amines derived from cyclic 
amines that are useful as antidepressant drugs. 
0020 International publication no. WO 01/027107 
describes a class of heterocyclic compounds that are sodium/ 
proton exchange inhibitors. 
0021 International publication no. WO 99/37304 
describes Substituted oxoaZaheterocycly compounds useful 
for inhibiting factor Xa. 
0022 U.S. Pat. No. 6,248,756 to Anthony et al. and inter 
national publication no. WO 97/38665 describe a class of 
piperidine-containing compounds that inhibit farnesyl-pro 
tein transferase (Ftase). 
0023 International publication no. WO 98/31669 
describes a class of aromatic amines derived from cyclic 
amines useful as antidepressant drugs. 
0024 International publication no. WO 97/28140 
describes a class of piperidines derived from 1-(piperazin-1- 
yl)aryl(oxy/amino)carbonyl-4-aryl-piperidine that are useful 
as 5-HT, receptor antagonists. 
0025 International publication no. WO 97/38665 
describes a class of piperidine containing compounds that are 
useful as inhibitors of farnesyl-protein transferase. 
0026 U.S. Pat. No. 4,797.419 to Moos et al. describes a 
class of urea compounds for stimulating the release of ace 
tylcholine and useful for treating symptoms of senile cogni 
tive decline. 

0027 U.S. Pat. No. 5,891,889 describes a class of substi 
tuted piperidine compounds that are useful as inhibitors of 
farnesyl-protein transferase, and the farnesylation of the 
oncogene protein Ras. 
0028 U.S. Pat. No. 6,150,129 to Cook et al describes a 
class of dinitrogen heterocycles useful as antibiotics. 
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0029 U.S. Pat. No. 5,529,998 to Habich et al describes a 
class of benzooxazolyl-and benzothiazolyloxazolidones use 
ful as antibacterials. 
0030 International publication no. WO 01/57008 
describes a class of 2-benzothiazolyl urea derivatives useful 
as inhibitors of serine/threonine and tyrosine kinases. 
0031 International publication no. WO 02/08221 
describes aryl piperazine compounds useful for treating 
chronic and acute pain conditions, itch, and urinary inconti 
CCC. 

0032. International publication no. WO 00/59510 
describes aminopyrimidines useful as Sorbitol dehydroge 
nase inhibitors. 
0033 Japanese patent application no. 11-199573 to Kiy 
oshi et al. describes benzothiazole derivatives that are neu 
ronal 5HT3 receptor agonists in the intestinal canal nervous 
system and useful for treating digestive disorders and pancre 
atic insufficiency. 
0034 German patent application no 19934799 to Rainer 
et al. describes a chiral-Smectic liquid crystal mixture con 
taining compounds with 2 linked (hetero)aromatic rings or 
compounds with 3 linked (hetero)aromatic rings. 
0035. M. Chu-Moyer et al., J. Med. Chem. 45:511-528 
(2002) describes heterocycle-substituted piperazino-pyrim 
idines useful as sorbitol dehydrogenase inhibitors. 
0036 B. G. Khadse et al., Bull. Haff. Instt. 1(3):27-32 
(1975) describes 2-(N-substituted-N'-piperazinyl)pyrido(3, 
2-d)thiazoles and 5-nitro-2-(N-substituted-N'-piperazinyl) 
benzthiazoles useful as anthelmintic agents. 
0037 U.S. Patent Application Publication No. US 2004/ 
0186111 A1 and International publication no. WO 2004/ 
058754 A1 describe a class of compounds that are useful for 
treating pain. 
0038 U.S. Patent Application Publication No. US 2006/ 
0199824-A1 and International publication no. WO 2005/ 
009987 A1 describe a class of compounds that are useful for 
treating pain. 
0039 U.S. Patent Application Publication No. US 2006/ 
0128717 A1 and International publication no. WO 2005/ 
009988 A1 describe a class of compounds that are useful for 
treating pain. 
0040. There remains, however, a clear need in the art for 
new drugs useful for treating or preventing pain, UI, an ulcer, 
IBD, and IBS. Citation of any reference in Section 2 of this 
application is not to be construed as an admission that Such 
reference is prior art to the present application. 

3. SUMMARY OF THE INVENTION 

0041 
I: 

The invention encompasses compounds of formula 

(I) 
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0060 Z is —H. —OH, -OR- —(C-C)alkyl, or 
—N(Ro); 
0061 J is —OR, —SR, —N(Ro), O CN: 
0062 provided that at least one R group is a group of 
formula Q, and provided that when Z is —OR, or —SR-7, 
then Z2 is not-halo; 
0063 each R is independently: 

0064 (a) —H, —CHOR-7, or —(C-C)alkyl; or 
0065 (b) two R groups together forma (C-C)bridge, 
which is unsubstituted or substituted with 1, 2 or 3 
independently selected Rs groups, and which bridge 
optionally contains —HC=CH within the (C-C) 
bridge; or 

0066 (c) two R groups together form a —CH N 
(R)—CH2—bridge, a 

Ri, 

CEO 

- CH-N-CH- bridge, or a 
Ri, 

OESEO 

-CH-N-CH - bridge; 

0067 R is —H, —(C-C)alkyl, —(C-C)cycloalkyl, 
CH, C(O)—R —(CH)—C(O)—OR —(CH)—C 

(O)—N(R), —(CH), O—R —(CH), S(O), N(R) 
, or —(CH), N(R)S(O), R.; 
0068 R is: 

0069 (a) —H. —(C-C)alkyl, —(C-C)cycloalkyl, 
-(3- to 7-membered)heterocycle, N(R), —N(R)— 
(C-C)cycloalkyl, or N(R)-(3- to 7-membered)het 
erocycle; or 

0070 (b) -phenyl, -(5- or 6-membered)heteroaryl, 
—N(R)-phenyl, or N(R)-(5- to 10-membered)het 
eroaryl, each of which is unsubstituted or substituted 
with 1, 2 or 3 independently selected R, groups; 

0071 each R is independently —H or —(C-C)alkyl; 
0072 each R, is independently —H. —(C-C)alkyl, 
—(C-C)alkenyl, —(C-C)alkynyl, -(C-C)cycloalkyl, 
—(Cs-Cs)cycloalkenyl, -phenyl, —(C-C)haloalkyl, —(C- 
C.)hydroxyalkyl, —(C-C)alkoxy(C-C)alkyl, -(C-C) 
alkyl-N(Ro), or —CONCR), 
0073 each Rs and R is independently: 
10074 (a) —(C-C)alkyl, -(C-C)alkenyl, -(C-C) 

alkynyl. —(C-C)cycloalkyl, —(Cs-Cs)cycloalkenyl, 
or -phenyl, each of which is unsubstituted or substituted 
with 1 or 2 –OH groups; or 

(0075 (b) -H, -CHC(halo), C(halo), -CH 
(halo), —CH(halo). —OC(halo), —OCH(halo), 
—OCH(halo). —SC(halo). —SCH(halo). —SCH 
(halo), —CN, —O CN, -OH, -halo, N, NO, 
—CH=NR7, N(R-7), —NR,OH, OR7, C(O)R-7, 
- C(O)OR, OC(O)R - OC(O)OR. -SR, 
—S(O)R 7, or—S(O).R.: 

0076 each R is independently —CN, OH, -(C-C) 
alkyl, —(C-C)alkenyl, -halo. —N. —NO. —N(R-7), 
—CH=NR, NR-OH, -OR, C(O)R = C(O)OR, 
–OC(O)R, or —OC(O)OR; 
0077 each R is independently —H. —(C-C)alkyl, 
—(C-C)alkenyl, —(C-C)alkynyl. —(C-C)cycloalkyl, 
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—(Cs-Cs)cycloalkenyl, —(C-C)alkoxy-(C-C)alkyl, 
-phenyl, —C(halo), —CH(halo), —CH2(halo), -(3- to 
7-membered)heterocycle, —(C-C)haloalkyl, —(C-C)ha 
loalkenyl, —(C-C)haloalkynyl, —(C-C)hydroxyalkenyl, 
—(C-C)hydroxyalkynyl. —(C-C)alkoxy(C-C)alkyl, 
—(C-C)alkoxy(C-C)alkenyl, —(C-C)alkoxy(C-C) 
alkynyl. —(C-C)alkoxy(C-C)cycloalkyl, —CN, -OH, 
-halo, —OC(halo), - N - NO. —CH=NR7, N(R-7), 
—NROH, -OR- SR —O(CH), OR, —O(CH),SR, 
—O(CH)N(R-7), —N(R-7)(CH)OR7, N(R-7)(CH) 
SR, N(R)(CH)N(R), N(R)COR, —C(O)R. 

- C(O)OR, OC(O)R, OC(O)OR. -S(O)R, or 
—S(O).R. —S(O)N(R) - SOC(halo). —SO(3- to 
7-membered)heterocycle. —CONCR-7), —(C-Cs)alkyl 
C—NOR7 –(C-Cs)alkyl-C(O)—N(R-7), —(C-C)alkyl 
NHSON(R), or —(C-C)alkyl-C(=NH) N(R): 
0078 each Ro is independently —H. —(C-C)alkyl, or 
—(C-C)cycloalkyl: 
0079 each R is independently —H. —(C-C)alkyl, 

0080 
0081 
0082 
0083 
0084 
0085 
0086 
0087 

each halo is independently —F. —Cl. —Br, or—I: 
n is the integer 1, 2, or 3: 
p is the integer 1 or 2; 
each b is independently the integer 1 or 2; 
q is the integer 0, 1, 2, 3, or 4: 
r is the integer 0, 1, 2, 3, 4, 5, or 6: 
s is the integer 0, 1, 2, 3, 4, or 5: 
t is the integer 0, 1, 2, or 3; and 

I0088 m is the integer 0, 1, or 2. 
I0089 Compounds of formula I are potent at TRPV1 
receptors, and are highly soluble in aqueous solutions at 
either pH 6.8 or pH 1.2. 
0090. A compound of formula I, or a pharmaceutically 
acceptable derivative thereof, is useful for treating or prevent 
ing pain, UI, an ulcer, IBD, or IBS (each being a “Condition') 
in an animal. 
0091. The invention also relates to compositions compris 
ing an effective amount of a compound of formula I, or a 
pharmaceutically acceptable derivative thereof, and a phar 
maceutically acceptable carrier or excipient. The composi 
tions are useful for treating or preventing a Condition in an 
animal. 
0092. The invention further relates to methods for treating 
a Condition comprising administering to an animal in need 
thereof an effective amount of a compound of formula I, or a 
pharmaceutically acceptable derivative thereof. 
0093. The invention further relates to use of a compound 
of formula I in the manufacture of a medicament for treating 
and/or preventing a Condition. 
0094. The invention further relates to methods for prevent 
ing a Condition comprising administering to an animal in 
need thereofan effective amount of a compound of formula I, 
or a pharmaceutically acceptable derivative thereof. 
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0095. The invention still further relates to methods for 
inhibiting Transient Receptor Potential Vanilloid 1 
(“TRPV1 formerly known as Vanilloid Receptor 1 or VR1) 
function in a cell, comprising contacting a cell capable of 
expressing TRPV1 with an effective amount of a compound 
of formula I, or a pharmaceutically acceptable derivative 
thereof. 

0096. The invention still further relates to a method for 
preparing a composition comprising the step of admixing a 
compound of formula I, or a pharmaceutically acceptable 
derivative thereof, and a pharmaceutically acceptable carrier 
or excipient. 
0097. The invention still further relates to a kit comprising 
a container containing an effective amount of a compound of 
formula I, or a pharmaceutically acceptable derivative 
thereof. 

0098. In one embodiment, compounds of formula I are 
compounds of formula IA': 

(LA) 

or a pharmaceutically acceptable derivative thereof, where 
the dashed line, W, X, Ari, Ar., R. R. Rao, and m are as 
defined above for compounds of formula I, wherein Q is 

O. O 

O R H \/ S1 20 n 1 a ng O N R20: 
Z3 

Z3 NH Z 

and wherein Z, Z, and Z are as defined above for com 
pounds of formula I. 
0099. In another embodiment, compounds of formula I are 
compounds of formula II: 

(II) 

y 
C -i. - 
--- 

Ar2 
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or a pharmaceutically acceptable derivative thereof, where 
the dashed line, W, X, R. R. and mare as defined above for 
compounds of formula I; 
0100 wherein Ar is: 

O 

On 4 
Z3 Sn 

Z3 NH R20: 

N 

N 
Ri 2 

0101 Rao is —H. —(C-C)alkyl, or —(C-C)cy 
cloalkyl: 
0102 each Z is independently —H or —CH: 
(0103 R is - C1, F, —CF, or —CH: 
0104 wherein Ar is: 

s CF3, R14, 

R14 R14 CF 

21 NN 

R14, s N O 

O SO CF 
NCF, FC1 2 3 

% S 

Rs R9: 

0105 R is —H. —Cl, —F. —Br. —CF —OCF, 
—(C-C)alkyl, -SOCF, -SO(C-C)alkyl, —OCH, 
—OCHCH, or —OCH(CH), and optionally is —H. 
—CF —OCF. —Cl, or—F: 
0106 Ra is —H. —Cl, —F. —Br. —CF —OCF, 
—(C-C)alkyl, -SOCF. —SO(C-C)alkyl, —OCH, 
—OCHCH, or —OCH(CH), and optionally is —H. 
—CF, —OCF. —Cl, or —F; and 
0107 each Rs and R is independently —H. —Cl. —Br. 
—F. —CH —OCH —OCHCH. —CF —OCF, iso 
propyl, or tert-butyl. 
0108. The invention can be understood more fully by ref 
erence to the following detailed description and illustrative 
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examples, which are intended to exemplify non-limiting 
embodiments of the invention. 

4. BRIEF DESCRIPTION OF THE FIGURES 

0109 FIG. 1. 96-well plate with different agonist solu 
tions (Agonist Plate). Seven different sulfuric acid solutions, 
or agonist solutions, with different sulfuric acid (H2SO) 
concentrations (of from 15.0 mM to 18 mM as indicated) 
were used for the pH assay as indicated. For the wells in row 
A, measuring buffer alone was used. The final concentration 
of sulfuric acid in the wells for each row, after a 1:4 dilution 
of the agonist solution, is also indicated in each row in paren 
thesis. 
0110 FIG. 2. pH dependent Ca" responses in TRPV1/ 
CHO cells. Ca" influx into TRPV1/CHO cells as measured 
by Fura-2 AM fluorescence is indicated by the graph within 
each rectangular field. The graph presents the fluorescence 
intensity over time starting from the addition of agonist solu 
tion. Each rectangular field presents one experiment per 
formed in one well of a 96-well plate. Each row presents six 
experiments performed at the same final Sulfuric acid con 
centration; the final Sulfuric acid concentration is indicated at 
the left. Actual pH values were measured after the experiment 
and are indicated above the graph. No antagonists were added 
to the cell culture. Final sulfuric acid concentrations of 3.2 
and 3.3 mM produced an appropriate Ca" response and were 
selected for Subsequent assays. These final Sulfuric acid con 
centrations can be obtained by 1:4 dilutions of agonist solu 
tion with sulfuric acid concentrations of 16.0 mM or 16.5 
mM, respectively (see FIG. 1). 
0111 FIG. 3. (A) A 96-well plate with two different sul 
furic acid concentrations. Wells in columns 1 to 6 had one 
final sulfuric acid concentration; wells in columns 7 to 12 had 
a different final sulfuric acid concentration. The final sulfuric 
acid concentration was reached by 1:4 dilution of two differ 
entagonist solutions with Sulfuric acid concentrations of X 
mM and (X--0.5) mM, respectively. In the experiment 
described in Section 2 of Protocol 2, X was determined to be 
16 mM. (B) A 96-well plate with different test compound, or 
antagonist, concentrations indicated in nM. Only one kind of 
test compound was applied per 96-well plate. Since two dif 
ferent Sulfuric acid concentrations were used (columns 1-6 
vs. columns 7-12), seven wells were tested for each combi 
nation of test compound concentration and agonist Solution 
(e.g., wells A1, B1, C1, E1, F1, G1, and H1 were tested for test 
compound concentration 0.977 nMandagonist solution with 
sulfuric acid solution X mM). The wells in row D did not 
include an antagonist in order to measure the maximal Ca" 
response. 

5. DETAILED DESCRIPTION OF THE 
INVENTION 

5.1 Compounds of Formula I 
0112 

I: 
The invention encompasses compounds of formula 

(I) 
Ar R4 V/ 
Ws 

C. 
N 

1. R X N1 20 
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or a pharmaceutically acceptable derivative thereof, where W. 
X, Ari, Ar., R. R. Rao, and m are as defined above for 
compounds of formula I. 
0113 Certain embodiments of formula I are presented 
below. 
0114. In one embodiment, a compound of formula I is a 
pharmaceutically acceptable derivative of a compound of 
formula I. 
0.115. In another embodiment, a compound of formula I is 
a compound of formula I wherein the derivative is a pharma 
ceutically acceptable salt. 
0116. In another embodiment, a compound of formula I is 
a pharmaceutically acceptable salt of a compound of formula 
I 

fo117 In another embodiment, Ar is a pyridyl group. 
0118. In another embodiment, Ar is a pyrimidinyl group. 
I0119. In another embodiment, Ar is a pyrazinyl group. 
I0120 In another embodiment, Ar is pyridazinyl group. 
0.121. In another embodiment, W is C. 
0.122. In another embodiment, W is N. 
(0123. In another embodiment, X is O. 
0.124. In another embodiment, X is S. 
0.125. In another embodiment, X is N. CN. 
0.126 In another embodiment, X is N OH. 
I0127. In another embodiment, X is N OR. 
I0128. In another embodiment, Ar is a benzoimidazolyl 
group. 
I0129. In another embodiment, Ar is a benzothiazolyl 
group. 
0.130. In another embodiment, Ar is a benzooxazolyl 
group. 

I0131. In another embodiment, Ar is 

N1 N 

Nue 
(R14). 

0.132. In another embodiment, Ar is 

N 

Nex 
(R14). 

I0133. In another embodiment, Ar is 

ex 



US 2009/0170867 A1 

0134. In another embodiment, Ar is 

r 1. X 
(R14). 

0135) In another embodiment, Ar is 

(R1). 

I0136. In another embodiment, Ar is 

Ro1. C. 2 
0.137 In another embodiment, Ar is 

SR. 

I0138. In another embodiment, Ar is 

O. 

0.139. In another embodiment, nor p is 1. 
0140. In another embodiment, nor p is 2. 
0141. In another embodiment, n is 3. 
0142. In another embodiment, m is 2. 
0143. In another embodiment, each R is independently 
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0144. In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted or substituted 
with 1, 2 or 3 independently selected Rs groups, and which 
bridge optionally contains —HC=CH within the (C-C) 
bridge. 
0145. In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted or substituted 
with an Rs group, and which bridge optionally contains 
—HC=CH within the (C-C)bridge. 
0146 In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted or substituted 
with an Rs group, and which bridge optionally contains 
—HC—CH within the (C-C)bridge. 
I0147 In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted and which 
bridge optionally contains —HC=CH within the (C-C) 
bridge. 
0.148. In another embodiment, two R groups together 
form a (C)bridge, a —HC=CH-bridge, or a (C)bridge 
each of which is unsubstituted. 
I0149. In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted or substituted 
with 1, 2 or 3 independently selected Rs groups, which bridge 
optionally contains —HC=CH within the (C-C)bridge, 
and which bridge joins positions 2 and 6 of the piperidine, 
1.2.3,6-tetrahydropyridine or piperazine ring. 
0150. In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted or substituted 
with an Rs group, which bridge optionally contains 
—HC—CH within the (C-C)bridge, and which bridge 
joins positions 2 and 6 of the piperidine, 1.2.3,6-tetrahydro 
pyridine or piperazine ring. 
0151. In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted or substituted 
with an Rs group, which bridge optionally contains 
—HC=CH- within the (C-C)bridge, and which bridge 
joins positions 2 and 6 of the piperidine, 1.2.3,6-tetrahydro 
pyridine or piperazine ring. 
I0152. In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted, which bridge 
optionally contains —HC=CH within the (C-C)bridge, 
and which bridge joins positions 2 and 6 of the piperidine, 
1.2.3,6-tetrahydropyridine or piperazine ring. 
I0153. In another embodiment, two R groups together 
form a (C)bridge, a —HC=CH-bridge, or a (C)bridge 
each of which is unsubstituted, and which bridge joins posi 
tions 2 and 6 of the piperidine, 1,2,3,6-tetrahydropyridine or 
piperazine ring. 
I0154) In another embodiment, two R groups together 
form a —CH2—N(R)—CH2—bridge (B1), a 

R, 

CEO 

-CH-N-CH2- bridge (B2), or a 
Ri, 

OFSFO 

-CH-N-CH - bridge (B3); 

O155 
cloalkyl, 

wherein R is —H. —(C-C)alkyl, —(C-C)cy 
CH C(O)—R, (CH)—C(O)—OR, 
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(CH2)—C(O)—N(R), —(CH2). O—R, 
S(O), N(R), or —(CH), N(R)S(O), R: 
0156 R is: 
0157 (a) —H. —(C-C)alkyl, —(C-C)cycloalkyl, 
-(3- to 7-membered)heterocycle, N(R) - N(R)— 
(C-C)cycloalkyl, or—N(R)-(3- to 7-membered)het 
erocycle; or 

0158 (b) -phenyl, -(5- or 6-membered)heteroaryl, 
—N(R)-phenyl, or —N(R)-(5- to 10-membered)het 
eroaryl, each of which is unsubstituted or substituted 
with 1, 2 or 3 independently selected R7 groups; and 

0159 each R is independently —H or —(C-C)alkyl; 
(0160. In another embodiment, the B1, B2, or B3 bridge 
joins positions 2 and 6 of the piperidine, 1.2.3,6-tetrahydro 
pyridine or piperazine ring. 
0161 In another embodiment, two R groups form a bicy 
clo group to give one of the following structures 

(CH2) 

Ar R4 Ar R4 V / V / 
W. W 

N N 

1. Ron or 1. Ron. X 20 X 20 

Ar Ar 

as 

0162. In another embodiment, m is 1. 
0163. In another embodiment, m is 0. 
0164. In another embodiment, sor q is 0. 
0.165. In another embodiment, sor q is 1. 
0166 In another embodiment, sor q is 2. 
0167. In another embodiment, R is —H. 
0.168. In another embodiment, R is -halo. 
0169. In another embodiment, R is —Cl. 
0170 In another embodiment, R is —F. 
(0171 In another embodiment, R is —CH. 
(0172. In another embodiment, R is NO. 
(0173. In another embodiment, R is —CN. 
0.174. In another embodiment, R is —OH. 
0.175. In another embodiment, R is —OCH. 
0176). In another embodiment, R is —NH. 
0177. In another embodiment, R is —C(halo). 
0178. In another embodiment, R is —CF. 
0179. In another embodiment, R is —CH(halo). 
0180. In another embodiment, R is —CH(halo). 
0181. In another embodiment, Ar is a pyridyl group and n 

is 1. 

0182. In another embodiment, Ar is a pyrazinyl group and 
p is 1. 
0183 In another embodiment, Ar is a pyrimidinyl group 
and p is 1. 
0184. In another embodiment, Ar is a pyridazinyl group 
and p is 1. 
0185. In another embodiment, when nandpare 1, then R. 
must be Q. 
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0186. In another embodiment, Q is 

O 

Os -R20. 
Z3 h 
Z3 

0187. In another embodiment, Q is 

O. O 

\/ 
N1 NR 

Z3 
Z1 

Z3 
Z 

(0188 In another embodiment, Z is H. 
(0189 In another embodiment, Z is —OH. 
0190. In another embodiment, Z is —OCH. 
(0191) In another embodiment, Z is —CH2OH. 
0.192 In another embodiment, Z is —CH2—OR7. 
(0193 In another embodiment, Z is —CH2OH. 
0194 In another embodiment, Z is —H. —(C-C)alkyl, 
—(C-C)alkenyl, —(C-C)alkynyl, -phenyl, or-halo. 
0.195. In another embodiment, Z is —H. 
(0196) In another embodiment, Z is —CH. 
0.197 In another embodiment, Z is —H. 
(0198 In another embodiment, Z is —CH. 
(0199. In another embodiment, Q is 

o==o 

0200. In another embodiment, Q is 

O 
N M 
7 NH 
O 

0201 In another embodiment, m is 1 and R is —(C-C) 
alkyl. 
0202 In another embodiment, m is 1 and R is —CH or 
—CHCH 
0203. In another embodiment, m is 1 and R is —CH. 
0204. In another embodiment, m is 1 and R is —CH2OH. 
0205. In another embodiment, m is 0. 
0206. In another embodiment, R is —OH. 
0207. In another embodiment, R is —OCF. 
0208. In another embodiment, R is -halo. 
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0209. In another embodiment, R is —F. 
0210. In another embodiment, R is —Cl. 
0211. In another embodiment, R is —(C-C)alkyl. 
0212. In another embodiment, R is —CH. 
0213. In another embodiment, R is —CH2OH. 
0214. In another embodiment, R is —CHC1. 
0215. In another embodiment, R is —CHBr. 
0216. In another embodiment, R is —CHI. 
0217. In another embodiment, R is —CHF. 
0218. In another embodiment, R is —CH(halo). 
0219. In another embodiment, R is —CF. 
0220. In another embodiment, R is —NO. 
0221) In another embodiment, R is —OR. 
0222. In another embodiment, R is —SR. 
0223) In another embodiment, R is —C(O)R. 
0224. In another embodiment, R is —COOH. 
0225. In another embodiment, R is —C(O)H. 
0226. In another embodiment, R is —COOR. 
0227. In another embodiment, R is —OC(O)R. 
0228. In another embodiment, R is —SO.R. 
0229. In another embodiment, R is —OC(O)NHR. 
0230. In another embodiment, R is —NHC(O)R. 
0231. In another embodiment, R is —CON(R). 
0232. In another embodiment, each Ro is independently 

0233. In another embodiment, each Rao is —H. 
0234. In another embodiment, each Ro is —(C-C)alkyl. 
0235. In another embodiment, Ar is a benzothiazolyl, 
benzoimidazolyl, or benzooxazolyl group; and at least one of 
Rs and R is —H. 
0236. In another embodiment, Ar is a benzothiazolyl, 
benzoimidazolyl, or benzooxazolyl group; and at least one of 
Rs and R is not—H. 
0237. In another embodiment, Ar is a benzothiazolyl, 
benzoimidazolyl, or benzooxazolyl group; and at least one of 
Rs and R is -halo. 
0238. In another embodiment, Ar is 

N 

ex 
(R14)s. 

S is 1 and R is —(C-C)alkyl, -halo. —C(halo), —OC 
(halo), —OR7, —N(R-7), —SOR7, or - SOC(halo). 
0239. In another embodiment, Ar is 

r 
ex 

(R14)s. 

0240 S is 2, and each R is independently —(C-C) 
alkyl, -halo. —C(halo), —OC(halo), —OR7, —N(R-7), 
—SOR7, or - SOC(halo). 
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0241. In another embodiment, the invention encompasses 
compounds of formula I.4: 

(I.4) 
Ar 
V / 
W. 

s 
- 

1. R 
X r 

Ar2 

(R3) 

or a pharmaceutically acceptable salt thereof, where 
0242 X is O, S, N CN, N OH, or N OR; 
0243 W is N or C: 
0244 the dashed line denotes the presence or absence of a 
bond, and when the dashed line denotes the presence of a 
bond or W is Nthen R is absent, otherwise R is —H. —OH, 
—OCF, -halo, —(C-C)alkyl, —CH2OH. —CHCl, 
—CHBr, —CHI, —CHF, —CH(halo), —CF, —OR, 
—SR —COOH, -COOR —C(O)R. —C(O)H, 
–OC(O)R - OC(O)NHR, -NHC(O)R, CON 
(R), —S(O)Rio, or —NO; 
0245 Reis —(C-C)alkyl; 
0246 each R is independently: —H. —(C-C)alkyl, 
—(C-C)alkenyl, —(C-C)alkynyl, or -phenyl; 

Ari is (R2), (R2), (R2) 

er x^ xN 
N Ri N R N R S 

(R), R. s (R2) 2p 

r X's. r 
N 1s S. 1s 

(R2) (R2) 

NX N es 2N 
N i-(R), 

Ri N Ri N Ri N 

y 

s s O 

Ar2 is - - 
as 4\-30 4 N. 

R N-N 

Rs R9 s Rs R. 
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-continued 

vrov.ro 
0269 
0270 
0271 
0272 
0273 
0274 
0275 
0276 
(0277 
0278. In another embodiment relating to formula I.4, E is 
—O. —S, —CH(C-Cs)alkyl, =CH(C-C)alkenyl, or 
=N OR. 
0279. In another embodiment relating to formula I.4, E is 
—O. —S, or—N—OR. 
0280. In another embodiment, the invention encompasses 
compounds of formula I.3: 

each halo is independently —F. —Cl. —Br, or—I: 
n is the integer 1, 2, or 3: 
p is the integer 1 or 2; 
each b is independently the integer 1 or 2; 
q is the integer 0, 1, 2, 3, or 4: 
r is the integer 0, 1, 2, 3, 4, 5, or 6: 
s is the integer 0, 1, 2, 3, 4, or 5: 
t is the integer 0, 1, 2, or 3; and 
m is the integer 0, 1, or 2. 

(I.3) 
Ar 
V / 
W. 

R4 

C 3-. 
N 

1. -R20 
X N 

Ar2 

or a pharmaceutically acceptable salt thereof, where 
(0281 X is O, S, N–CN,N-OH, or N OR; 
0282 W is N or C: 
0283 the dashed line denotes the presence or absence of a 
bond, and when the dashed line denotes the presence of a 
bond or W is Nthen R is absent, otherwise R is —H. —OH, 
—OCF, -halo, —(C-C)alkyl, —CH2OH. —CHCl, 
—CHBr, —CHI, —CHF, —CH(halo), —CF, —OR, 
—SR —COOH, -COOR —C(O)R —C(O)H, 
–OC(O)R - OC(O)NHR, -NHC(O)R, CON 
(R), —S(O)Rio, or —NO; 
0284 Rio is —(C-C)alkyl: 
0285 each R is independently: —H. —(C-C)alkyl, 
—(C-C)alkenyl, —(C-C)alkynyl, or -phenyl: 

Ari is (R2) (R2) (R2) 

2^ x^ xN 
N R N R N R N 
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-continued 

(R2) R (R2) 

r 2X r 
N 1s-1 1s. - 

(R2) (R2) 
ya 2N aNS 

N x^ N y e N 
i-(R), 

Ri N R S R N 

s s O 

Ar2 is 

(R2) R 

ar %N- ans 
N 

Ri N 

Rs R9 Rs R9 

N 2 O N N 

- (R), (R14), 
Yi 21 Yi 21 

R12a 
Y2 N. Y2. 

Rs R9, (Y3)c R12, (Y) E s 

N 
- (R), N1 n N 

Yi 21 Nue 2X NeX 
Y2 (R14), (R14), 

(Y) 

r is 
X 2x? X 
(R14)a. (R14), or (R1); 

0286 c is the integer 0, 1, or 2: 
(0287 Yi, Y.Y. are independently C or N: 
(0288 wherein for each Yi, Y, and Y that is N, the N is 
bonded to one Rogroup, and for each Y.Y., and Y that is C. 
the C is bonded to two Rogroups, provided that there are no 
more thana total of two (C-C)alkyl groups Substituted on all 
of Y.Y., and Y: 
0289 R2, and R2, are independently —H or —(C-C) 
alkyl: 
0290 E is —O, =S, =C(C-C)alkyl, =C(C-C)alk 
enyl, =NH(C-C)alkyl, or —N OR; 
0291 R is —H, -halo, —(C-C)alkyl, - NO. —CN, 
—OH, - OCH -NH2, —C(halo), —CH(halo), —CH2 
(halo), —OC(halo), —OCH(halo), or —OCH(halo); 
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-continued 

HO 

HO 

OCF 

CF 

16 

-continued 

N 1 

CF 

N 

C 
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17 

-continued -continued 
U6 

CN 208 
N 

N 2N 
F 

N 
C 2 

N 

N 
N 

CF 

OCF 

215 

0394 Other compounds of interest include N 

2 N 
213 F 

N 
N 

N 
C 2 

N 

N 1. 
O NH 

N 

es NH 
Cl, 

CF 

F, 
CF 212 

3 
214 N 

N N 
F 2 

N F 
C 2 

N 
N 

1. ins 
O NH 

F, 

CF 

OCF 
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-continued 

N 

N 
C 2 

CF 

C 

209 

210 

211 

18 
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-continued 

2O7 

N 

F 2 N 

F 

N 

es NH 

CF 

0395 Aqueous solubility of compounds is often a desir 
able feature. For example, aqueous solubility of a compound 
permits that compound to be more easily formulated into a 
variety of dosage forms that may be administered to an ani 
mal. When a compound is not fully soluble in the blood, it 
may precipitate in the blood, and the animal's exposure to the 
drug will accordingly not correspond to the administered 
dose. Aqueous solubility increases the likelihood that a com 
pound will not precipitate in an animal's blood, and increases 
the ability to predict exposure at the target sight of the com 
pound. 
0396 Compounds of formula I are highly soluble in aque 
ous solution. For example, at either pH 6.8 or pH 1.2, com 
pound 200 is insoluble in aqueous solution, i.e., has an aque 
ous solubility <0.1 uM. In contrast, the aqueous solubility at 
pH 6.8, in LM, of compounds of formula IF2, E6, F6, and G2 
is 3.0, 9.0, 9.2, and 38.2, respectively. The aqueous solubility 
at pH 1.2, in uM, of compounds of formula I F2, E6, F6 and 
G2 is 1.0, 27.2, >50 and >50, respectively. Additionally, the 
aqueous solubility at either pH 6.8 or pH 1.2 of each of 
compounds of formula I G6, H6, J2, and Z1 is >50 uM. The 
following compounds are aqueous insoluble at pH 6.8: 203, 
207, 200, and 208. The following compounds have very low 
aqueous solubility at pH 6.8: 209, 210, 211, 212, 213, 214, 
and 215 have aqueous solubility, in LM, of 1.0, 0.4,0.4, 1.9, 
0.8, 1.8, and 0.6, respectively. The aqueous solubility, in uM, 
at pH 1.2 of compounds 209, 210, 211,212, 213,214 and 215 
is 9.3, 2.0, 1.3, 10.3, 39.6, >50 and 9.6, respectively. In con 
trast, the aqueous solubility at pH 6.8, in LM, of compounds 
of formula I N1, F1, C1, Y3, and U3 is 28.0, 22.6, 15.7, 17.4, 
and 26.4, respectively. At pH 1.2, compounds of formula IN1, 
F1, C1, Y3 and U3 all have an aqueous solubility of >50 uM. 
The aqueous solubility, at either pH 6.8 or pH 1.2, is >50 uM 
for each of the following compounds of formula I: H1, N6. 
Z1, S1, E2, and U1. 
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0397) 

5.2 Compounds Of Formula IA' 

In another embodiment, compounds of formula I are 
compounds of formula IA': 

(LA) 
Arl 

W. -R4 

s 
- 

--- 
Ar2 

(R3) 

or a pharmaceutically acceptable derivative thereof, where W. 
X, Ari, Ar., R. R. Rao, and m are as defined above for 
compounds of formula IA'. 
0398 Certain embodiments of formula IA" are presented 
below. 

0399. In one embodiment, a compound of formula IA' is a 
pharmaceutically acceptable derivative of a compound of 
formula IA'. 

0400. In another embodiment, a compound of formula IA' 
is a compound of formula IA' wherein the derivative is a 
pharmaceutically acceptable salt. 
04.01 In another embodiment, a compound of formula IA' 

is a pharmaceutically acceptable salt of a compound of for 
mula IA'. 

0402 
0403 
04.04 
0405 
0406 
0407 
04.08 
04.09 
0410 
0411 
0412 
0413 
group. 

0414 
group. 

0415 
group. 

0416 

In another embodiment, Ar is a pyridyl group. 
In another embodiment, Ar is a pyrimidinyl group. 
In another embodiment, Ar is a pyrazinyl group. 
In another embodiment, Ar is pyridazinyl group. 
In another embodiment, W is C. 
In another embodiment, W is N. 
In another embodiment, X is O. 
In another embodiment, X is S. 
In another embodiment, X is N–CN. 
In another embodiment, X is N OH. 
In another embodiment, X is N OR. 
In another embodiment, Ar is a benzoimidazolyl 

In another embodiment, Ar is a benzothiazolyl 

In another embodiment, Ar is a benzooxazolyl 

In another embodiment, Ar is 

Nee 
(R14). 

19 

0417 

0418 

0419 

0420 

0421 

In another embodiment, Ar is 

N 

Nex 
(R14). 

In another embodiment, Aris 

1. 

In another embodiment, Ar is 

1. 

(R14)a. 
N 

In another embodiment, Ar is 

(R1). 

In another embodiment, Aris 
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0422. In another embodiment, Ar is 

N 
SR. 

0423. In another embodiment, Ar is 

O. 

0424. In another embodiment, nor p is 1. 
0425. In another embodiment, nor p is 2. 
0426 In another embodiment, n is 3. 
0427. In another embodiment, m is 2. 
0428. In another embodiment, each R is independently 
—H, or —(C-C)alkyl. 
0429. In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted or substituted 
with 1, 2 or 3 independently selected Rs groups, and which 
bridge optionally contains —HC=CH within the (C-C) 
bridge. 
0430. In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted or substituted 
with an Rs group, and which bridge optionally contains 
—HC—CH within the (C-C)bridge. 
0431. In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted or substituted 
with an Rs group, and which bridge optionally contains 
—HC=CH within the (C-C)bridge. 
0432. In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted and which 
bridge optionally contains —HC—CH within the (C-C) 
bridge. 
0433. In another embodiment, two R groups together 
form a (C)bridge, a —HC=CH-bridge, or a (C)bridge 
each of which is unsubstituted. 
0434 In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted or substituted 
with 1, 2 or 3 independently selected Rs groups, which bridge 
optionally contains —HC—CH within the (C-C)bridge, 
and which bridge joins positions 2 and 6 of the piperidine, 
1.2.3,6-tetrahydropyridine or piperazine ring. 
0435. In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted or substituted 
with an Rs group, which bridge optionally contains 
—HC=CH- within the (C-C)bridge, and which bridge 
joins positions 2 and 6 of the piperidine, 1.2.3,6-tetrahydro 
pyridine or piperazine ring. 
0436. In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted or substituted 

20 
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with an Rs group, which bridge optionally contains 
—HC—CH within the (C-C)bridge, and which bridge 
joins positions 2 and 6 of the piperidine, 1.2.3,6-tetrahydro 
pyridine or piperazine ring. 
0437. In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted, which bridge 
optionally contains —HC—CH within the (C-C)bridge, 
and which bridge joins positions 2 and 6 of the piperidine, 
1.2.3,6-tetrahydropyridine or piperazine ring. 
0438. In another embodiment, two R groups together 
form a (C)bridge, a —HC=CH-bridge, or a (C)bridge 
each of which is unsubstituted, and which bridge joins posi 
tions 2 and 6 of the piperidine, 1,2,3,6-tetrahydropyridine or 
piperazine ring. 
0439. In another embodiment, two R groups together 
forma —CH N(R)—CH2—bridge (B1), a 

Ri, 

CEO 

-CH-N-CH- bridge (B2), or a 
R, 

OFSFO 

-CH-N-CH - bridge (B3); 

0440 wherein R is —H. —(C-C)alkyl, -(C-C)cy 
cloalkyl, CH, C(O)—R, (CH)—C(O)—OR, 
(CH2)—C(O)—N(R), —(CH), O—R, —(CH2) 

S(O), N(R), or —(CH), N(R)S(O), R: 
0441 R, is: 

0442 (a) —H. —(C-C)alkyl, —(C-C)cycloalkyl, 
-(3- to 7-membered)heterocycle, N(R) - N(R)— 
(C-C)cycloalkyl, or—N(R)-(3- to 7-membered)het 
erocycle; or 

0443 (b) -phenyl, -(5- or 6-membered)heteroaryl, 
—N(R)-phenyl, or —N(R)-(5- to 10-membered)het 
eroaryl, each of which is unsubstituted or substituted 
with 1, 2 or 3 independently selected R7 groups; and 

0444 each R is independently —H or —(C-C)alkyl: 
0445. In another embodiment, the B1, B2, or B3 bridge 
joins positions 2 and 6 of the piperidine, 1.2.3,6-tetrahydro 
pyridine or piperazine ring. 
0446. In another embodiment, two R groups form a bicy 
clo group to give one of the following structures 

Ar R4 Ar R4 V/ V/ 
W. W. 

N N 

1. R20 or 1. R20. 
X X 

s 

Ar2 Ar2 

0447. In another embodiment, m is 1. 
0448. In another embodiment, m is 0. 
0449 In another embodiment, sor q is 0. 
0450. In another embodiment, sor q is 1. 
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0451. In another embodiment, sor q is 2. 
0452. In another embodiment, R is —H. 
0453. In another embodiment, R is -halo. 
0454. In another embodiment, R is —Cl. 
0455. In another embodiment, R is —F. 
0456. In another embodiment, R is —CH. 
0457. In another embodiment, R is NO. 
0458 In another embodiment, R is —CN. 
0459. In another embodiment, R is –OH. 
0460. In another embodiment, R is —OCH. 
0461. In another embodiment, R is —NH. 
0462. In another embodiment, R is —C(halo). 
0463. In another embodiment, R is —CF. 
0464. In another embodiment, R is —CH(halo). 
0465. In another embodiment, R is —CH(halo). 
0466 In another embodiment, Ar is a pyridyl group and in 

is 1. 

0467. In another embodiment, Ar is a pyrazinyl group and 
p is 1. 
0468. In another embodiment, Ar is a pyrimidinyl group 
and p is 1. 
0469. In another embodiment, Ar is a pyridazinyl group 
and p is 1. 
0470. In another embodiment, when nandpare 1, then R. 
must be Q. 
0471. In another embodiment, Q is 

O 

Os. -R20. 
Z3 h 

2. 
0472. In another embodiment, Q is 

O O 

H \/ 
N1 NR 

Z3 
Z1 

Z3 
Z 

0473. In another embodiment, Z is —H. 
0474. In another embodiment, Z is —OH. 
0475. In another embodiment, Z is —OCH. 
0476. In another embodiment, Z is —CH2OH. 
0477. In another embodiment, Z is —CH2—OR7. 
0478. In another embodiment, Z is —CH2OH. 
0479. In another embodiment, Z is —H. —(C-C)alkyl, 
—(C-C)alkenyl, —(C-C)alkynyl, -phenyl, or -halo. 
0480. In another embodiment, Z is —H. 
0481. In another embodiment, Z is —CH. 
0482 In another embodiment, Z is —H. 
0483. In another embodiment, Z is —CH. 
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0484. In another embodiment, Q is 

0485. In another embodiment, Q is 

0486 In another embodiment, m is 1 and R is —(C-C) 
alkyl. 
0487. In another embodiment, m is 1 and R is —CH or 
—CHCH 
0488. In another embodiment, m is 1 and R is —CH. 
0489. In another embodiment, m is 1 and R is —CH2OH. 
0490. In another embodiment, m is 0. 
0491. In another embodiment, R is OH. 
0492. In another embodiment, R is —OCF. 
0493. In another embodiment, R is -halo. 
0494. In another embodiment, R is —F. 
0495. In another embodiment, R is —Cl. 
0496. In another embodiment, R is —(C-C)alkyl. 
0497. In another embodiment, R is —CH. 
0498. In another embodiment, R is —CH2OH. 
0499. In another embodiment, R is —CHC1. 
0500. In another embodiment, R is —CHBr. 
0501. In another embodiment, R is —CHI. 
0502. In another embodiment, R is —CHF. 
0503. In another embodiment, R is —CH(halo). 
0504. In another embodiment, R is —CF. 
0505. In another embodiment, R is —NO. 
0506. In another embodiment, R is —OR. 
0507. In another embodiment, R is —SR. 
0508. In another embodiment, R is —C(O)R. 
(0509. In another embodiment, R is -COOH. 
0510. In another embodiment, R is —C(O)H. 
0511. In another embodiment, R is —COOR. 
0512. In another embodiment, R is —OC(O)R. 
0513. In another embodiment, R is —SO.R. 
0514. In another embodiment, R is —OC(O)NHR. 
0515. In another embodiment, R is NHC(O)R. 
0516. In another embodiment, R is —CONCR). 
0517. In another embodiment, each Ro is independently 

0518. In another embodiment, each Ro is —H. 
0519 Inanother embodiment, each Rois—(C-C)alkyl. 
0520. In another embodiment, Ar is a benzothiazolyl, 
benzoimidazolyl, or benzooxazolyl group; and at least one of 
Rs and R is —H. 
0521. In another embodiment, Ar is a benzothiazolyl, 
benzoimidazolyl, or benzooxazolyl group; and at least one of 
Rs and R is not —H. 
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0522. In another embodiment, Ar is a benzothiazolyl, 
benzoimidazolyl, or benzooxazolyl group; and at least one of 
Rs and R is -halo. 
0523. In another embodiment, Ar is 

N 

ex 
(R14)s. 

S is 1 and R is —(C-C)alkyl, -halo. —C(halo), —OC 
(halo), —OR7, —N(R-7), —SOR7, or - SOC(halo). 
0524. In another embodiment, Ar is 

N 

ex 
(R14)s. 

S is 2, and each Ra is independently —(C-C)alkyl, -halo, 
—C(halo), —OC(halo), —OR7, —N(R-7), —SOR7, or 
—SOC(halo). 
0525. In another embodiment, Ris-halo, nor p is 1, R is 
Q, wherein Q is 

wherein Ro is —(C-C)alkyl. 
0526 
Q, wherein Q is 

wherein Ro is —(C-C)cycloalkyl. 

In another embodiment, Ris-halo, nor p is 1, R is 
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0527. In another embodiment, Ris-halo, nor p is 1, R is 
Q, wherein Q is 

wherein Rio is —(C-C)alkyl and Z is —OR7. 
0528. In another embodiment, Ris-halo, nor p is 1, R is 
Q, wherein Q is 

wherein Ro is —(C-C)alkyl and Z is —CH2OR7. 
0529 Inanother embodiment, Ris-halo, nor p is 1, R is 
Q, wherein Q is 

wherein Rio is —(C-C)alkyl and Z is —OH. 
0530. In another embodiment, Ris-halo, nor p is 1, R is 
Q, wherein Q is 

wherein Ro is —(C-C)alkyl and Z is —CH2OH. 
0531. In another embodiment, Ris-halo, nor p is 1, R is 
Q, wherein Q is 

wherein Ro is —(C-C)cycloalkyl and Z is —OR7. 
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0562. In another embodiment, R is —Cl, R is —F, nor p 
is 1, R is Q, wherein Q is 

O. O 

H \/ 
n N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Ro is —(C-C)cycloalkyl and Z is —CHOR7. 
0563. In another embodiment, R is —Cl, R is —F, nor p 

is 1, R is Q, wherein Q is 

O. O 

H \/ 
a. N1 n R20. 

Z3 
Z1 

Z3 
Z 

wherein Ro is —(C-C)cycloalkyl and Z is —OH. 
0564) In another embodiment, R is - C1, R is —F, norp 

is 1, R is Q, wherein Q is 

O O 

H \/ 
na N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Rio is —(C-C)cycloalkyl and Z is —CH2OH. 
0565. In another embodiment, Ar is a pyridyl group, 
wherein n is 1, and R is Q. 
0566 In another embodiment, Ar is a pyridyl group, 
wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)alkyl. 
0567. In another embodiment, Ar is a pyridyl group, 
wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)cycloalkyl. 
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0568. In another embodiment, Ar is a pyridyl group, 
wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)alkyl and Z is —OR7. 
0569. In another embodiment, Ar is a pyridyl group, 
wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)alkyl and Z is —CH2OR7. 
0570. In another embodiment, Ar is a pyridyl group, 
wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)alkyl and Z is —OH. 
0571. In another embodiment, Ar is a pyridyl group, 
wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)alkyl and Z is —CH2OH. 
0572. In another embodiment, Ar is a pyridyl group, 
wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)cycloalkyl and Z is —OR7. 



US 2009/0170867 A1 

0573. In another embodiment, Ar is a pyridyl group, 
wherein n is 1, R is Q, and Q is 

O. O 

H \/ 
a N1 n R20. 

Z3 
Z1 

Z3 
Z 

wherein Ro is —(C-C)cycloalkyl and Z is —CHOR7. 
0574. In another embodiment, Ar is a pyridyl group, 
wherein n is 1, R is Q, and Q is 

O O 

H \/ 
a. N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Ro is —(C-C)cycloalkyl and Z is —OH. 
0575. In another embodiment, Ar is a pyridyl group, 
wherein n is 1, R is Q, and Q is 

O. O 

H \/ 
n N1 n R20. 

Z3 
Z1 

Z3 
Z 

wherein Rio is —(C-C)cycloalkyl and Z is —CH2OH. 
0576. In another embodiment, R is -halo, Rais-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)alkyl. 
0577. In another embodiment, R is -halo, Ris-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)cycloalkyl. 
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0578. In another embodiment, R is -halo, R is -halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)alkyl and Z is —OR7. 
0579. In another embodiment, R is -halo, R is -halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)alkyl and Z is —CH2OR7. 
0580. In another embodiment, R is -halo, R is -halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)alkyl and Z is —OH. 
0581. In another embodiment, R is -halo, R is -halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Rio is —(C-C)alkyl and Z is —CH2OH. 
0582. In another embodiment, R is -halo, R is -halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)cycloalkyl and Z is —OR7. 



US 2009/0170867 A1 

0583. In another embodiment, R is -halo, Rais-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)cycloalkyl and Z is —CHOR7. 
0584. In another embodiment, R is -halo, Rais-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)cycloalkyl and Z is —OH. 
0585. In another embodiment, R is -halo, Rais-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Rio is —(C-C)cycloalkyl and Z is —CH2OH. 
0586. In another embodiment, R is -halo, Rais-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)alkyl and Ar is benzothiazolyl, 
wherein at least one of Rs or R is not—H. 
0587. In another embodiment, R is -halo, Rais-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Rio is —(C-C)cycloalkyl and Ar is benzothiaz 
olyl, wherein at least one of Rs or Ro is not —H. 
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0588. In another embodiment, R is -halo, R is -halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O. O 

H \/ 
N N1 n R20. 

Z3 
Z1 

Z3 
Z 

wherein Rio is —(C-C)alkyl, Z is —OR, and Ar is ben 
Zothiazolyl, wherein at least one of Rs or R is not —H. 
0589. In another embodiment, R is -halo, Ris-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

H \/ 
na N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Ro is —(C-C)alkyl, Z is —CHOR, and Ar is 
benzothiazolyl, wherein at least one of Rs or R is not —H. 
0590. In another embodiment, R is -halo, R is -halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)alkyl, Z is —OH and Ar is ben 
Zothiazolyl, wherein at least one of Rs or R is not —H. 
0591. In another embodiment, R is -halo, Ris-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

H \/ 
na N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Ro is —(C-C)alkyl, Z is —CH2OH and Ar is 
benzothiazolyl, wherein at least one of Rs or R is not —H. 
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0592. In another embodiment, R is -halo, Rais-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein R is —(C-C)cycloalkyl, Z is —OR, and Ar is 
benzothiazolyl, wherein at least one of Rs or R is not —H. 
0593. In another embodiment, R is -halo, Ris-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

H \/ 
n N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Rois—(C-C)cycloalkyl, Z is —CHOR, and Ar 
is benzothiazolyl, wherein at least one of Rs or R is not—H. 
0594. In another embodiment, R is -halo, Rais-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)cycloalkyl, Z is —OH and Ar is 
benzothiazolyl, wherein at least one of Rs or R is not —H. 
0595. In another embodiment, R is -halo, Ris-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O O 

H \/ 
n N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Rois —(C-C)cycloalkyl, Z is —CH2OH and Ar 
is benzothiazolyl, wherein at least one of Rs or R is not—H. 
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0596. In another embodiment, R is -halo, R is -halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)alkyl and Ar is benzooxazolyl, 
wherein at least one of Rs or R is not —H. 
0597. In another embodiment, R is -halo, R is -halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)cycloalkyl and Ar is benzoox 
azolyl, wherein at least one of Rs or R is not —H. 
0598. In another embodiment, R is -halo, Ris-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O. O 

H \/ 
a N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Rio is —(C-C)alkyl, Z is —OR, and Ar is ben 
Zooxazolyl, wherein at least one of Rs or Ro is not —H. 
0599. In another embodiment, R is -halo, R is -halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O O 

H \/ 
na N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Ro is —(C-C)alkyl, Z is —CHOR, and Ar is 
benzooxazolyl, wherein at least one of Rs or Ro is not —H. 



US 2009/0170867 A1 

0600. In another embodiment, R is -halo, Rais-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Rio is —(C-C)alkyl, Z is —OH and Ar is ben 
Zooxazolyl, wherein at least one of Rs or R is not —H. 
0601. In another embodiment, R is -halo, Ris-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

H \/ 
n N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Ro is —(C-C)alkyl, Z is —CH2OH and Ar is 
benzooxazolyl, wherein at least one of Rs or Ro is not —H. 
0602. In another embodiment, R is -halo, Rais-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)cycloalkyl, Z is —OR, and Ar is 
benzooxazolyl, wherein at least one of Rs or R is not —H. 
0603. In another embodiment, R is -halo, Ris-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O O 

H \/ 
n N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Rois—(C-C)cycloalkyl, Z is —CHOR, and Ar 
is benzooxazolyl, wherein at least one of Rs or R is not—H. 
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0604. In another embodiment, R is -halo, R is -halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O O 

H \/ 
a. N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Ro is —(C-C)cycloalkyl, Z is —OH and Ar is 
benzooxazolyl, wherein at least one of Rs or Ro is not —H. 
0605. In another embodiment, R is -halo, R is -halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O. O 

H \/ 
na N1 n R20. 

Z3 
Z1 

Z3 
Z 

wherein Rois —(C-C)cycloalkyl, Z is —CH2OH and Ar 
is benzooxazolyl, wherein at least one of Rs or R is not—H. 
0606. In another embodiment, R is -halo, Ris-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Rio is —(C-C)alkyl and Ar is benzoimidazolyl, 
wherein at least one of Rs or R is not —H. 
0607. In another embodiment, R is -halo, R is -halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)cycloalkyl and Ar is benzoimida 
Zolyl, wherein at least one of Rs or R is not —H. 
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0608. In another embodiment, R is -halo, Rais-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Rio is —(C-C)alkyl, Z is —OR, and Ar is ben 
Zoimidazolyl, wherein at least one of Rs or R is not —H. 
0609. In another embodiment, R is -halo, Ris-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

H \/ 
n N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Ro is —(C-C)alkyl, Z is —CHOR, and Ar is 
benzoimidazolyl, wherein at least one of Rs or R is not—H. 
0610. In another embodiment, R is -halo, Rais-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O. O 

H \/ 
a. N1 n R20. 

Z3 
Z1 

Z3 
Z 

wherein Ro is —(C-C)alkyl, Z is —OH and Ar is ben 
Zoimidazolyl, wherein at least one of Rs or R is not —H. 
0611. In another embodiment, R is -halo, Ris-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O O 

H \/ 
n N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Ro is —(C-C)alkyl, Z is —CH2OH and Ar is 
benzoimidazolyl, wherein at least one of Rs or R is not—H. 
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0612. In another embodiment, R is -halo, R is -halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O. O 

H \/ 
a N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Ro is —(C-C)cycloalkyl, Z is —OR, and Ar is 
benzoimidazolyl, wherein at least one of Rs or R is not—H. 
0613. In another embodiment, R is -halo, R is -halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O. O 

H \/ 
n N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Rois—(C-C)cycloalkyl, Z is —CHOR, and Ar 
is benzoimidazolyl, wherein at least one of Rs or Ro is not 
—H. 

0614. In another embodiment, R is -halo, Ris-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O O 

H \/ 
n N1 n R20. 

Z3 
Z1 

Z3 
Z 

wherein Ro is —(C-C)cycloalkyl, Z is —OH and Ar is 
benzoimidazolyl, wherein at least one of Rs or R is not—H. 
0615. In another embodiment, R is -halo, R is -halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O. O 

H \/ 
n N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Rois —(C-C)cycloalkyl, Z is —CH2OH and Ar 
is benzoimidazolyl, wherein at least one of Rs or Ro is not 
—H. 
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0616) In another embodiment, R is -halo, Rais-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Rois —(C-C)alkyl and Ar is phenyl, wherein S is 
0 or 1. 

0617. In another embodiment, R is -halo, Rais-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Rio is —(C-C)cycloalkyl and Ar is phenyl, 
whereins is 0 or 1. 

0618. In another embodiment, R is -halo, Rais-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O. O 

H \/ 
Ya N1 n R20. 

Z3 
Z1 

Z3 
Z 

wherein Rois—(C-C)alkyl, Z is —OR, and Aris phenyl, 
whereins is 0 or 1. 

0619. In another embodiment, R is -halo, Rais-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O. O 

H \/ 
n N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Ro is —(C-C)alkyl, Z is —CHOR, and Ar is 
phenyl, whereins is 0 or 1. 
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0620. In another embodiment, R is -halo, R is -halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O. O 

H \/ 
n N1 n R20. 

Z3 
Z1 

Z3 
Z 

wherein Rois —(C-C)alkyl, Z is —OH and Ar is phenyl, 
whereins is 0 or 1. 

0621. In another embodiment, R is -halo, Ris-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

H \/ 
n N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Ro is —(C-C)alkyl, Z is —CH2OH and Ar is 
phenyl, whereins is 0 or 1. 
0622. In another embodiment, R is -halo, R is -halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

H \/ 
n1n R20. 

Z3 
Z 

Z3 
Z 

wherein Ro is —(C-C)cycloalkyl, Z is —OR, and Ar is 
phenyl, whereins is 0 or 1. 
0623. In another embodiment, R is -halo, R is -halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

H \/ 
n N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Rois—(C-C)cycloalkyl, Z is —CHOR, and Ar 
is phenyl, whereins is 0 or 1. 
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0624. In another embodiment, R is -halo, Rais-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O O 

H \/ 
a. N1 n R20. 

Z3 
Z1 

Z3 
Z 

wherein Ro is —(C-C)cycloalkyl, Z is —OH and Ar is 
phenyl, whereins is 0 or 1. 
0625. In another embodiment, R is -halo, Rais-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O. O 

H \/ 
n N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Rois —(C-C)cycloalkyl, Z is —CH2OH and Ar 
is phenyl, whereins is 0 or 1. 
0626. In another embodiment, R is -halo, Ris-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Rois —(C-C)alkyl and Ar is phenyl, whereins is 
2. 

0627. In another embodiment, R is -halo, Rais-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Ro is —(C-C)cycloalkyl and Ar is phenyl, 
whereins is 2. 

Jul. 2, 2009 

0628. In another embodiment, R is -halo, R is -halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O. O 

H \/ 
N N1 n R20. 

Z3 
Z1 

Z3 
Z 

wherein Rois—(C-C)alkyl, Z is —OR, and Arisphenyl, 
whereins is 2. 

0629. In another embodiment, R is -halo, Ris-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O O 

H \/ 
n1n R20. 

Z3 
Z 

Z3 
Z 

wherein Ro is —(C-C)alkyl, Z is —CHOR, and Ar is 
phenyl, wherein S is 2. 
0630. In another embodiment, R is -halo, R is -halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

wherein Rois —(C-C)alkyl, Z is —OH and Ara is phenyl, 
whereins is 2. 

0631. In another embodiment, R is -halo, Ris-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

H \/ 
n N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Ro is —(C-C)alkyl, Z is —CH2OH and Ar is 
phenyl, wherein S is 2. 
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0632. In another embodiment, R is -halo, Rais-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O. O 

H \/ 
n N 1n R20. 

Z3 
Z1 

Z3 
Z 

wherein R is —(C-C)cycloalkyl, Z is —OR, and Ar is 
phenyl, wherein S is 2. 
0633. In another embodiment, R is -halo, Ris-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O O 

H \/ 
nN.1"n R20. 

Z3 
Z 

Z3 
Z 

wherein Rois—(C-C)cycloalkyl, Z is —CHOR, and Ar 
is phenyl, wherein S is 2. 
0634. In another embodiment, R is -halo, Rais-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O. O 

H \/ 
n N 1n R20. 

Z3 
Z1 

Z3 
Z 

wherein Ro is —(C-C)cycloalkyl, Z is —OH and Ar is 
phenyl, wherein S is 2. 
0635. In another embodiment, R is -halo, Ris-halo, and 
Ar is a pyridyl group, wherein n is 1, R is Q, and Q is 

O O 

H \/ 
a. N 1n R20. 

Z3 
Z 

Z3 
Z 

wherein Rois —(C-C)cycloalkyl, Z is —CH2OH and Ar 
is phenyl, wherein S is 2. 
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0636. In another embodiment, the dashed line is a double 
bond, in or p is 1, R is Q, wherein Q is 

wherein Ro is —(C-C)alkyl. 
0637. In another embodiment, the dashed line is a double 
bond, in or p is 1, R is Q, wherein Q is 

wherein Ro is —(C-C)cycloalkyl. 
0638. In another embodiment, the dashed line is a double 
bond, in or p is 1, R is Q, wherein Q is 

wherein Rio is —(C-C)alkyl and Z is —OR7. 
0639. In another embodiment, the dashed line is a double 
bond, in or p is 1, R is Q, wherein Q is 

wherein Ro is —(C-C)alkyl and Z is —CH2OR7. 
0.640. In another embodiment, the dashed line is a double 
bond, in or p is 1, R is Q, wherein Q is 

wherein Ro is —(C-C)alkyl and Z is —OH. 
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0641. In another embodiment, the dashed line is a double 
bond, in or p is 1, R is Q, wherein Q is 

wherein Ro is —(C-C)alkyl and Z is —CH2OH. 
0642. In another embodiment, the dashed line is a double 
bond, in or p is 1, R is Q, wherein Q is 

wherein Ro is —(C-C)cycloalkyl and Z is —OR7. 
0643. In another embodiment, the dashed line is a double 
bond, in or p is 1, R is Q, wherein Q is 

wherein Ro is —(C-C)cycloalkyl and Z is —CHOR7. 
0644. In another embodiment, the dashed line is a double 
bond, in or p is 1, R is Q, wherein Q is 

wherein Ro is —(C-C)cycloalkyl and Z is —OH. 
0645. In another embodiment, the dashed line is a double 
bond, in or p is 1, R is Q, wherein Q is 

wherein Ro is —(C-C)cycloalkyl and Z is —CH2OH. 
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0646. In another embodiment, the dashed line is a double 
bond, R is -halo, in or p is 1, R is Q, wherein Q is 

wherein Ro is —(C-C)alkyl. 
(0647. In another embodiment, the dashed line is a double 
bond, R is -halo, in or p is 1, R is Q, wherein Q is 

wherein Ro is —(C-C)cycloalkyl. 
0648. In another embodiment, the dashed line is a double 
bond, R is -halo, in or p is 1, R is Q, wherein Q is 

wherein Rio is —(C-C)alkyl and Z is —OR7. 
0649. In another embodiment, the dashed line is a double 
bond, R is -halo, nor p is 1, R is Q, wherein Q is 

wherein Ro is —(C-C)alkyl and Z is —CH2OR7. 
0.650. In another embodiment, the dashed line is a double 
bond, R is -halo, in or p is 1, R is Q, wherein Q is 

wherein Ro is —(C-C)alkyl and Z is —OH. 
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0651. In another embodiment, the dashed line is a double 
bond, R is -halo, in or p is 1, R is Q, wherein Q is 

wherein Ro is —(C-C)alkyl and Z is —CH2OH. 
0652. In another embodiment, the dashed line is a double 
bond, R is -halo, in or p is 1, R is Q, wherein Q is 

wherein Rio is —(C-C)cycloalkyl and Z is —OR7. 
0653. In another embodiment, the dashed line is a double 
bond, R is -halo, nor p is 1, R is Q, wherein Q is 

wherein Ro is —(C-C)cycloalkyl and Z is —CHOR7. 
0654. In another embodiment, the dashed line is a double 
bond, R is -halo, in or p is 1, R is Q, wherein Q is 

wherein Rio is —(C-C)cycloalkyl and Z is —OH. 
0655. In another embodiment, the dashed line is a double 
bond, R is -halo, nor p is 1, R is Q, wherein Q is 

wherein Ro is —(C-C)cycloalkyl and Z is —CH2OH. 
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0656. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O 

os R20. 
Z3 NH 

a. 
wherein Ro is —(C-C)alkyl. 
0657. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O 

os 
Z3 NH 

a. 
wherein Ro is —(C-C)cycloalkyl. 
0.658. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

wherein Rio is —(C-C)alkyl and Z is —OR7. 
0659. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

wherein Ro is —(C-C)alkyl and Z is —CH2OR7. 
0660. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

wherein Ro is —(C-C)alkyl and Z is —OH. 
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0661. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O O 

H \/ 
na N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Rio is —(C-C)alkyl and Z is —CH2OH. 
0662. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O. O 

H \/ 
n N1 n R20. 

Z3 
Z1 

Z3 
Z 

wherein Ro is —(C-C)cycloalkyl and Z is —OR7. 
0663. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O. O 

H \/ 
na N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Rio is —(C-C)cycloalkyl and Z is —CHOR7. 
0664. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O. O 

H \/ 
n1n R20. 

Z3 
Z1 

Z3 
Z 

wherein Ro is —(C-C)cycloalkyl and Z is —OH. 
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0.665. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O. O 

H \/ 
n1n R20. 

Z3 
Z1 

Z3 
Z 

wherein Rio is —(C-C)cycloalkyl and Z is —CH2OH. 
0666. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

wherein Ro is —(C-C)alkyl and Ar is benzothiazolyl, 
wherein at least one of Rs or R is not a —H. 
0667. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

wherein Ro is —(C-C)cycloalkyl and Ar is benzothiaz 
olyl, wherein at least one of Rs or R is not a —H. 
0668. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O O 

H \/ 
n N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Ro is —(C-C)alkyl, Z is —OR, and Ar is ben 
Zothiazolyl, wherein at least one of Rs or Ro is not a —H. 



US 2009/0170867 A1 

0669. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O O 

H \/ 
n N 1n R20. 

Z3 
Z 

Z3 
Z 

wherein Rio is —(C-C)alkyl, Z is —CHOR, and Ar is 
benzothiazolyl, wherein at least one of Rs or R is nota—H. 
0670. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O. O 

H \/ 
a. N 1n R20. 

Z3 
Z1 

Z3 
Z 

wherein Ro is —(C-C)alkyl, Z is —OH and Ar is ben 
Zothiazolyl, wherein at least one of Rs or Ro is not a —H. 
0671. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O O 

H \/ 
n N 1n R20. 

Z3 
Z 

Z3 
Z 

wherein Ro is —(C-C)alkyl, Z is —CH2OH and Ar is 
benzothiazolyl, wherein at least one of Rs or R is nota—H. 
0672. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O. O 

H \/ 
a. N 1n R20. 

Z3 
Z1 

Z3 
Z 

wherein Ro is —(C-C)cycloalkyl, Z is —OR, and Ar is 
benzothiazolyl, wherein at least one of Rs or R is not a —H. 
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0673. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O. O 

H \/ 
n N1 n R20. 

Z3 
Z1 

Z3 
Z 

wherein Rois—(C-C)cycloalkyl, Z is —CHOR, and Ar 
is benzothiazolyl, wherein at least one of Rs or R is not a 
—H. 

0674. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O. O 

H \/ 
Ya N1 n R20. 

Z3 
Z1 

Z3 
Z 

wherein Ro is —(C-C)cycloalkyl, Z is —OH and Ar is 
benzothiazolyl, wherein at least one of Rs or R is not a —H. 
0675. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O. O 

H \/ 
Ya N1 n R20. 

Z3 
Z1 

Z3 
Z 

wherein Rois —(C-C)cycloalkyl, Z is —CH2OH and Ar 
is benzothiazolyl, wherein at least one of Rs or R is not a 
—H. 

0676 In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

wherein Ro is —(C-C)alkyl and Ar is benzooxazolyl, 
wherein at least one of Rs or R is not a —H. 
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0677. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

wherein Ro is —(C-C)cycloalkyl and Ar is benzoox 
azolyl, wherein at least one of Rs or R is not a —H. 
0678. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O. O 

H \/ 
a. N 1n R20. 

Z3 
Z1 

Z3 
Z 

wherein Ro is —(C-C)alkyl, Z is —OR, and Ar is ben 
Zooxazolyl, wherein at least one of Rs or Ro is not a —H. 
0679. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O O 

H \/ 
n N 1n R20. 

Z3 
Z 

Z3 
Z 

wherein Ro is —(C-C)alkyl, Z is —CHOR, and Ar is 
benzooxazolyl, wherein at least one of Rs or R is nota —H. 
0680. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O. O 

H \/ 
a. N 1n R20. 

Z3 
Z1 

Z3 
Z 

wherein Ro is —(C-C)alkyl, Z is —OH and Ar is ben 
Zooxazolyl, wherein at least one of Rs or Ro is not a —H. 
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0681. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O O 

H \/ 
n N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Rio is —(C-C)alkyl, Z is —CH2OH and Ar is 
benzooxazolyl, wherein at least one of Rs or R is not a —H. 
0682. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O. O 

H \/ 
Ya N1 n R20. 

Z3 
Z1 

Z3 
Z 

wherein Ro is —(C-C)cycloalkyl, Z is —OR, and Ar is 
benzooxazolyl, wherein at least one of Rs or R is not a —H. 
0.683. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O. O 

H \/ 
n N1 n R20. 

Z3 
Z1 

Z3 
Z 

wherein Rois—(C-C)cycloalkyl, Z is —CHOR, and Ar 
is benzooxazolyl, wherein at least one of Rs or R is nota—H. 
0684. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

H \/ 
a. N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Ro is —(C-C)cycloalkyl, Z is —OH and Ar is 
benzooxazolyl, wherein at least one of Rs or R is not a —H. 
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0685. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O. O 

H \/ 
n N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Rois —(C-C)cycloalkyl, Z is —CH2OH and Ar 
is benzooxazolyl, wherein at least one of Rs or Ro is nota—H. 
0686. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

wherein Ro is —(C-C)alkyl and Ar is benzoimidazolyl, 
wherein at least one of Rs or R is not a —H. 
0687. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

wherein Rio is —(C-C)cycloalkyl and Ar is benzoimida 
Zolyl, wherein at least one of Rs or R is not a —H. 
0688. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O. O 

H \/ 
n N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Ro is —(C-C)alkyl, Z is —OR, and Ar is ben 
Zoimidazolyl, wherein at least one of Rs or Ro is not a —H. 
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0689. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O. O 

H \/ 
n N1 n R20. 

Z3 
Z1 

Z3 
Z 

wherein Rio is —(C-C)alkyl, Z is —CHOR, and Ar is 
benzoimidazolyl, wherein at least one of Rs or R is nota—H. 
0690. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O. O 

H \/ 
a. N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Ro is —(C-C)alkyl, Z is —OH and Ar is ben 
Zoimidazolyl, wherein at least one of Rs or Ro is not a —H. 
0.691. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

O. O 

H \/ 
n N1 n R20. 

Z3 
Z1 

Z3 
Z 

wherein Ro is —(C-C)alkyl, Z is —CH2OH and Ar is 
benzoimidazolyl, wherein at least one of Rs or R is nota—H. 
0692. In another embodiment, the dashed line is a double 
bond, R is -halo, Ar is a pyridyl group, n is 1, R is Q. 
wherein Q is 

H \/ 
a. N1 n R20. 

Z3 
Z 

Z3 
Z 

wherein Ro is —(C-C)cycloalkyl, Z is —OR, and Ar is 
benzoimidazolyl, wherein at leastone of Rs or Ro is nota—H. 
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(0759 wherein Ar, is: 

s CF3, R14, 

R14 R14' CF 

21 NN 

R14, s S O 

O SO CF 
NCF, 1. 3 

% S 

Rs R9: 

0760 R is —H. —Cl, —F. —Br. —CF —OCF, 
—(C-C)alkyl, -SOCF. —SO(C-C)alkyl, —OCH, 
—OCHCH, or —OCH(CH), and optionally is —H. 
—CF —OCF. —Cl, or—F: 
0761 R is —H, —Cl, —F. —Br. —CF, —OCF, 
—(C-C)alkyl, -SOCF. —SO(C-C)alkyl, —OCH, 
—OCHCH, or —OCH(CH), and optionally is —H. 
—CF, —OCF. —Cl, or—F; and 
0762 each Rs and R is independently —H. —Cl, —Br. 
—F. —CH —OCH, —OCHCH, —CF —OCF, iso 
propyl, or tert-butyl. 
0763. Other embodiments of formula II are presented 
below. 
0764. In one embodiment, a compound of formula II is a 
pharmaceutically acceptable derivative of a compound of 
formula II. 
0765. In another embodiment, a compound of formula I is 
a compound of formula II wherein the derivative is a phar 
maceutically acceptable salt. 
0766. In another embodiment, a compound of formula II is 
a pharmaceutically acceptable salt of a compound of formula 
II. 

0767. In another embodiment, W is C. 
0768. In another embodiment, W is N. 
0769. In another embodiment, X is O. 
(0770. In another embodiment, X is S. 
0771. In another embodiment, X is N. CN. 
0772. In another embodiment, X is N OH. 
(0773. In another embodiment, X is N OR. 
0774. In another embodiment, Ar is a benzoimidazolyl 
group. 
0775. In another embodiment, Ar is a benzothiazolyl 
group. 
0776. In another embodiment, Ar is a benzooxazolyl 
group. 
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0777. In another embodiment, Ar is 

N1N 

Nue 
(R14)a. 

0778. In another embodiment, Ar is 

N 

Nex 
(R14). 

0779. In another embodiment, Ar is 

S ex 
(R14)s. 

0780. In another embodiment, Ar is 

N 

x 
(R14). 

0781. In another embodiment, Ar is 

(R1) 

0782. In another embodiment, nor p is 1. 
0783. In another embodiment, nor p is 2. 
0784. In another embodiment, n is 3. 
0785. In another embodiment, m is 2. 
0786. In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted or substituted 
with 1, 2 or 3 independently selected Rs groups, and which 
bridge optionally contains —HC—CH within the (C-C) 
bridge. 
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0787. In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted or substituted 
with an Rs group, and which bridge optionally contains 
—HC—CH within the (C-C)bridge. 
0788. In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted or substituted 
with an Rs group, and which bridge optionally contains 
—HC—CH within the (C-C)bridge. 
0789. In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted and which 
bridge optionally contains —HC=CH within the (C-C) 
bridge. 
0790. In another embodiment, two R groups together 
form a (C)bridge, a —HC=CH-bridge, or a (C)bridge 
each of which is unsubstituted. 

0791) In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted or substituted 
with 1, 2 or 3 independently selected Rs groups, which bridge 
optionally contains —HC=CH within the (C-C)bridge, 
and which bridge joins positions 2 and 6 of the piperidine, 
1.2.3,6-tetrahydropyridine or piperazine ring. 
0792. In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted or substituted 
with an Rs group, which bridge optionally contains 
—HC—CH within the (C-C)bridge, and which bridge 
joins positions 2 and 6 of the piperidine, 1.2.3,6-tetrahydro 
pyridine or piperazine ring. 
0793. In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted or substituted 
with an Rs group, which bridge optionally contains 
—HC—CH within the (C-C)bridge, and which bridge 
joins positions 2 and 6 of the piperidine, 1.2.3,6-tetrahydro 
pyridine or piperazine ring. 
0794. In another embodiment, two R groups together 
form a (C-C)bridge, which is unsubstituted, which bridge 
optionally contains —HC=CH within the (C-C)bridge, 
and which bridge joins positions 2 and 6 of the piperidine, 
1.2.3,6-tetrahydropyridine or piperazine ring. 
0795. In another embodiment, two R groups together 
form a (C)bridge, a —HC=CH-bridge, or a (C)bridge 
each of which is unsubstituted, and which bridge joins posi 
tions 2 and 6 of the piperidine, 1.2.3,6-tetrahydropyridine or 
piperazine ring. 
0796. In another embodiment, two R groups together 
form a —CH N(R)—CH2—bridge (B1), a 

R, 

CEO 

-CH-N-CH2- bridge (B2), or a 
Ri, 

OESEO 

-CH-N-CH - bridge (B3); 

0797 wherein R is —H. —(C-C)alkyl, —(C-C)cy 
cloalkyl, CH C(O)—R, (CH)—C(O)—OR, 
(CH2)—C(O)—N(R), —(CH2). O—R, —(CH2) 
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S(O), N(R). or —(CH2) N(R)S(O), R.; 
0798 R is: 

0799 (a) —H. —(C-C)alkyl, —(C-C)cycloalkyl, 
-(3- to 7-membered)heterocycle. —N(R), —N(R)— 
(C-C)cycloalkyl, or—N(R)-(3- to 7-membered)het 
erocycle; or 

0800 (b) -phenyl, -(5- or 6-membered)heteroaryl, 
—N(R)-phenyl, or —N(R)-(5- to 10-membered)het 
eroaryl, each of which is unsubstituted or substituted 
with 1, 2 or 3 independently selected R7 groups; and 

0801 each R is independently —H or —(C-C)alkyl; 
(0802. In another embodiment, the B1, B2, or B3 bridge 
joins positions 2 and 6 of the piperidine, 1.2.3,6-tetrahydro 
pyridine or piperazine ring. 
0803. In another embodiment, two R groups form a bicy 
clo group to give one of the following structures 

s WS 
N N 

1. R20 O 1. R20. 
X X 

Ar2 Ar2 

0804. In another embodiment, m is 1. 
0805. In another embodiment, m is 0. 
0806. In another embodiment, sor q is 0. 
0807. In another embodiment, sor q is 1. 
0808. In another embodiment, sor q is 2. 
(0809. In another embodiment, Z is —H. 
0810. In another embodiment, Z is —CH. 
0811. In another embodiment, m is 1 and R is —(C-C) 
alkyl. 
0812. In another embodiment, m is 1 and R is —CH or 
—CHCH. 
0813. In another embodiment, m is 1 and R is —CH. 
0814. In another embodiment, m is 1 and R is —CH2OH. 
0815. In another embodiment, R is —Cl, —F, or—CF. 
0816. In another embodiment, R is —OH. 
0817. In another embodiment, R is —OCF. 
0818. In another embodiment, R is -halo. 
0819. In another embodiment, R is —F. 
0820. In another embodiment, R is —Cl. 
0821. In another embodiment, R is —(C-C)alkyl. 
0822. In another embodiment, R is —CH. 
0823. In another embodiment, R is —CH2OH. 
0824. In another embodiment, R is —CHC1. 
0825. In another embodiment, R is —CHBr, 
0826. In another embodiment, R is —CHI. 
0827. In another embodiment, R is —CHF. 
0828. In another embodiment, R is —CH(halo). 
0829. In another embodiment, R is —CF. 
0830. In another embodiment, R is —NO. 
0831. In another embodiment, R is —OR. 
0832. In another embodiment, R is —SR. 
0833. In another embodiment, R is —C(O)R. 
0834. In another embodiment, R is —COOH. 
0835. In another embodiment, R is —C(O)H. 
0836. In another embodiment, R is —COOR. 
0837. In another embodiment, R is —OC(O)R. 
0838. In another embodiment, R is —SOR. 
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0839. In another embodiment, R is —OC(O)NHR. 
0840. In another embodiment, R is —NHC(O)R. 
0841. In another embodiment, R is —CONCR). 
0842) In another embodiment, Rao is —H or —(C-C) 
alkyl. 
0843. In another embodiment, Rao is —H or —(C-C) 
cycloalkyl. 
0844. In another embodiment, Ro is —(C-C)alkyl or 

0845. In another embodiment, Ro is —H. 
0846. In another embodiment, Rao is —(C-C)alkyl. 
0847. In another embodiment, Ro is —(C-C)cy 
cloalkyl. 
0848. In another embodiment, Ar is a benzothiazolyl, 
benzoimidazolyl, or benzooxazolyl group; and at least one of 
Rs and R is —H. 
0849. In another embodiment, Ar is a benzothiazolyl, 
benzoimidazolyl, or benzooxazolyl group; and at least one of 
Rs and R is not—H. 
0850. In another embodiment, Ar is a benzothiazolyl, 
benzoimidazolyl, or benzooxazolyl group; and at least one of 
Rs and R is -halo. 
0851. In another embodiment, Ar is 

N 

ex 
(R14)s. 

S is 1 and R is —(C-C)alkyl, -halo. —C(halo), —OC 
(halo), —OR7, -N (R). —SOR, or - SOC(halo). 
0852. In another embodiment, Ar is 

N 

ex 
(R14)s. 

S is 2, and each R is independently —(C-C)alkyl, -halo, 
—C(halo), —OC(halo), —OR. - N(R). —SOR, or 
—SOC(halo). 
0853. In another embodiment, R is -halo and Z is H. 
0854. In another embodiment, Rais-halo and Z is —CH. 
0855. In another embodiment, each Z is —H, R is —Cl, 
and R is —H. 
0856. In another embodiment, each Z is —CH R is 
—Cl, and Ro is —H. 
0857. In another embodiment, one Z is H, the other Z. 

is —CH R is —Cl, and Ro is —H. 
0858. In another embodiment, each Z is H. R. is —Cl, 
and Ro is —(C-C)alkyl. 
0859. In another embodiment, each Z is —CH R is 
—Cl, and R is —(C-C)alkyl. 
0860. In another embodiment, one Z is —H, the other Z. 

is —CH R is —Cl, and Ro is —(C-C)alkyl. 
0861. In another embodiment, each Z is —H, R is —Cl, 
and Ro is —CH. 
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0862 In another embodiment, each Z is —CH R is 
—Cl, and R is —CH. 
0863. In another embodiment, one Z is H, the other Z. 

is —CH R is —Cl, and Ro is —CH. 
0864. In another embodiment, each Z is —H, R is —Cl, 
and R is —CHCH 
0865. In another embodiment, each Z is —CH, R is 
—Cl, and Ro is —CH2CH. 
0866. In another embodiment, one Z is —H, the other Z. 

is —CH R is —Cl, and Ro is —CH2CH. 
0867. In another embodiment, each Z is —H, R is —Cl, 
and R is —(C-C)cycloalkyl. 
0868. In another embodiment, each Z is —CH, R is 
—Cl, and Ro is —(C-C)cycloalkyl. 
0869. In another embodiment, one Z is —H, the other Z. 

is —CH R is —Cl, and Ro is —(C-C)cycloalkyl. 
0870. In another embodiment, each Z is —H, R is —Cl, 
and R is -cyclohexyl. 
0871. In another embodiment, each Z is —CH, R is 
—Cl, and Ro is -cyclohexyl. 
0872. In another embodiment, one Z is —H, the other Z. 

is —CH R is —Cl, and R is -cyclohexyl. 
0873. In another embodiment, each Z, is —H. R. is —Cl, 
and Ro is -cyclopenty1. 
0874. In another embodiment, each Z is —CH R is 
—Cl, and R is -cyclopentyl. 
0875. In another embodiment, one Z is H, the other Z. 

is —CH R is —Cl, and Ro is -cyclopentyl. 
0876. In another embodiment, each Z is —H, R is —F, 
and R is —H. 
0877. In another embodiment, each Z is —CH R is 
—F. and Ro is —H. 
0878. In another embodiment, one Z is —H, the other Z. 

is —CH R is —F. and Rao is —H. 
0879. In another embodiment, each Z is —H, R is —F, 
and Ro is —(C-C)alkyl. 
0880. In another embodiment, each Z is —CH R is 
—F. and Ro is —(C-C)alkyl. 
0881. In another embodiment, one Z is —H, the other Z. 

is —CH R is —F. and Rao is —(C-C)alkyl. 
0882. In another embodiment, each Z is —H. R. is —F, 
and Ro is —CH. 
0883. In another embodiment, each Z is —CH R is 
—F. and R is —CH. 
0884. In another embodiment, one Z is H, the other Z. 

is —CH R is —F. and Rao is —CH. 
0885. In another embodiment, each Z is —H, R is —F, 
and R is —CHCH 
0886. In another embodiment, each Z is —CH, R is 
—F. and Ro is —CH2CH. 
0887. In another embodiment, one Z is —H, the other Z. 

is —CH R is —F. and R is —CHCH 
0888. In another embodiment, each Z is —H. R. is —F, 
and Ro is —(C-C)cycloalkyl. 
0889. In another embodiment, each Z is —CH R is 
—F. and R is —(C-C)cycloalkyl. 
0890. In another embodiment, one Z is —H, the other Z. 

is —CH R is —F. and Rao is —(C-C)cycloalkyl. 
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0891. In another embodiment, each Z is —H, R is —F, 
and R is -cyclohexyl. 
0892. In another embodiment, each Z is —CH, R is 
—F. and Ro is -cyclohexyl. 
0893. In another embodiment, one Z is —H, the other Z. 

is —CH R is —F. and Rao is -cyclohexyl. 
0894. In another embodiment, each Z is —H, R is —F, 
and Ro is -cyclopenty1. 
0895. In another embodiment, each Z is —CH R is 
—F. and R is -cyclopentyl. 
0896. In another embodiment, one Z is H, the other Z. 

is —CH R is —F. and R is -cyclopentyl. 
0897. In another embodiment, each Z is —H, R is 
—CF, and Ro is —H. 
0898. In another embodiment, each Z is —CH R is 
—CF, and Ro is —H. 
0899. In another embodiment, one Z is —H, the other Z. 

is —CH R is —CF, and Ro is —H. 
0900. In another embodiment, each Z is —H, R is 
—CF, and R is —(C-C)alkyl. 
0901. In another embodiment, each Z is —CH, R is 
—CF, and Ro is —(C-C)alkyl. 
0902. In another embodiment, one Z is —H, the other Z. 

is —CH R is —CF, and Ro is —(C-C)alkyl. 
0903. In another embodiment, each Z is —H, R is 
—CF, and Ro is —CH. 
0904. In another embodiment, each Z is —CH R is 
—CF, and R is —CH. 
0905. In another embodiment, one Z is —H, the other Z. 

is —CH R is —CF, and R is —CH. 
0906. In another embodiment, each Z is —H, R is 
—CF, and Ro is —CH2CH. 
0907. In another embodiment, each Z is —CH R is 
—CF, and Ro is —CH2CH. 
0908. In another embodiment, one Z is —H, the other Z. 

is —CH R is —CF, and Ro is —CH2CH. 
0909. In another embodiment, each Z is —H, R is 
—CF, and R is —(C-C)cycloalkyl. 
0910. In another embodiment, each Z is —CH, R is 
—CF, and Ro is —(C-C)cycloalkyl. 
0911. In another embodiment, one Z is —H, the other Z. 

is —CH R is —CF, and Ro is —(C-C)cycloalkyl. 
0912. In another embodiment, each Z is —H, R is 
—CF, and Ro is -cyclohexyl. 
0913. In another embodiment, each Z is —CH R is 
—CF, and R is -cyclohexyl. 
0914. In another embodiment, one Z is —H, the other Z. 

is —CH R is —CF, and R is -cyclohexyl. 
0915. In another embodiment, each Z is —H, R is 
—CF, and Ro is -cyclopentyl. 
0916. In another embodiment, each Z is —CH R is 
—CF, and Ro is -cyclopentyl. 
0917. In another embodiment, one Z is —H, the other Z. 

is —CH R is —CF, and Ro is -cyclopentyl. 
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(0918 
is 

In another embodiment the compound of formula II 

C 

or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. 
0919 
is 

In another embodiment the compound of formula II 

or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. 
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0920. In another embodiment the compound of formula II 0922. In another embodiment the compound of formula II 
is is 

O O 

On4. Os4. 
M YCH, A YCH, 
NH NH 

N N 

N N 
C 2 C 2 

N N 

N N 

1. NH es NH 
21 NN 

N CF 

R14 R14 

or a pharmaceutically acceptable derivative thereof, where or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. Ra is as defined above for the compounds of formula I. 
0921. In another embodiment the compound of formula II 0923. In another embodiment the compound of formula II 

is is 

O O 

On A On/ 
Sn Sn M NCH / NCH 

NH NH 

N N 

N N 
F 2 F 2 

N N 

N N 

es NH es NH 
21 NN 

N CF 

R14 R14 

or a pharmaceutically acceptable derivative thereof, where or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. Ra is as defined above for the compounds of formula I. 
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0924. In another embodiment the compound of formula II 0926. In another embodiment the compound of formula II 
is is 

O O 

On/ On/ 
SN Sn M NCH / YCH 

NH NH 

N N 

N N 
C 2 C 2 

N N 

N N 

es NH es NH 
21 NN 

CF N R14 

R14 CF 

or a pharmaceutically acceptable derivative thereof, where or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. Ra is as defined above for the compounds of formula I. 
0925. In another embodiment the compound of formula II 0927. In another embodiment the compound of formula II 

is is 

O O 

s/ s/ 
n /NCH \ CH3 NH 3 

N N 

N N 1na 1na 

N N 

N N 

es NH es NH 
21 NN 

CF N R14 

R14 CF 

or a pharmaceutically acceptable derivative thereof, where or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. Ra is as defined above for the compounds of formula I. 
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0928. In another embodiment the compound of formula II 0930. In another embodiment the compound of formula II 
is is 

O O 

s/ s/ n n M NCH M NCH 
NH NH 

N N 

N N 
C 2 C 2 

N N 

N N 

es NH es NH 
21 NN 

R14 S R14 

CF OCF 

or a pharmaceutically acceptable derivative thereof, where or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. Ra is as defined above for the compounds of formula I. 
0929. In another embodiment the compound of formula II 0931. In another embodiment the compound of formula II 

is is 

O O 

s/ s/ N n / NCH / NCH 
NH NH 

N N 

N N 
F 2 F 2 

N N 

N N 

es NH es NH 
21 NN 

R14 S R14 

CF OCF 

or a pharmaceutically acceptable derivative thereof, where or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. Ra is as defined above for the compounds of formula I. 
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0932. In another embodiment the compound of formula II 0934. In another embodiment the compound of formula II 
is is 

O O 

Os/ Os/ 
M YCH, M YCH, 
NH NH 

N N 

N N 
C 2 C 2 

F 

N 

N N 

es NH es NH 
21 NN 

N 
R14 

OCF R14 

or a pharmaceutically acceptable derivative thereof, where or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. Ra is as defined above for the compounds of formula I. 
0933. In another embodiment the compound of formula II 0935. In another embodiment the compound of formula II 

is is 

O O 

s/ Os/ 
M YCH, M YCH, 
NH NH 

N N 

N N 
F 2 F 2 

F 

N 

N N 

es NH es NH 
21 NN 

N 
R14 

OCF R14 

or a pharmaceutically acceptable derivative thereof, where or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. Ra is as defined above for the compounds of formula I. 
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0936. In another embodiment the compound of formula II 0938. In another embodiment the compound of formula II 
is is 

O O 

Os/ Os/ 
M YCH, M NCH, 
NH NH 

N N 

N N 
C 2 C 2 

F F 

N N 

es NH es NH 
21 NN 

S CF 

R14 R14 

or a pharmaceutically acceptable derivative thereof, where or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. Ra is as defined above for the compounds of formula I. 
0937. In another embodiment the compound of formula II 0939. In another embodiment the compound of formula II 

is is 

O O 

On 4 On 4 Sn Sn M NCH M. YCH 
NH NH 

N N 

N N 
F 2 F 2 

F F 

N N 

es NH es NH 
21 NN 

S CF 

R14 R14 

or a pharmaceutically acceptable derivative thereof, where or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. Ra is as defined above for the compounds of formula I. 
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0940. In another embodiment the compound of formula II 0942. In another embodiment the compound of formula II 
is is 

O O 

On 4 On 4 Sn Sn / NCH M NCH 
NH NH 

N N 

N N 
C 2 C 2 

F F 

N N 

es NH es NH 
21 NN 

CF S R14 

R14 CF 

or a pharmaceutically acceptable derivative thereof, where or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. Ra is as defined above for the compounds of formula I. 
0941. In another embodiment the compound of formula II 0943. In another embodiment the compound of formula II 

is is 

O O 

Os/ s/ 
M YCH, M NCH, 
NH NH 

N N 

N N 
F 2 F 2 

F F 

N N 

es NH es NH 
21 NN 

CF S R14 

R14 CF 

or a pharmaceutically acceptable derivative thereof, where or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. Ra is as defined above for the compounds of formula I. 
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0944. In another embodiment the compound of formula II 0946. In another embodiment the compound of formula II 
is is 

O O 

Os/ s/ 
/N /n CH3 CH3 
NH NH 

N N 

N N 
C 2 C 2 

F F 

N N 

es NH es NH 
21 NN 

N 
R14 R14 

CF OCF 

or a pharmaceutically acceptable derivative thereof, where or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. Ra is as defined above for the compounds of formula I. 
0945. In another embodiment the compound of formula II 0947. In another embodiment the compound of formula II 

is is 

O O 

s/ s/ n n / YCH / YOH 
NH NH 

N N 

N N 
F 2 F 2 

F F 

N N 

es NH es NH 
21 NN 

N 
R14 R14 

CF OCF 

or a pharmaceutically acceptable derivative thereof, where or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. Ra is as defined above for the compounds of formula I. 
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0948. In another embodiment the compound of formula II 0950 In another embodiment the compound of formula II 
is is 

O O 

On 4 On 4 
Sn Sn / NCH M NCH 

NH NH 

N N 

N N 
C 2 C 2 

F 

C 
N N 

es NH es NH 
a NN 

N 
R14 

OCF R14 

or a pharmaceutically acceptable derivative thereof, where or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. Ra is as defined above for the compounds of formula I. 
0949. In another embodiment the compound of formula II 0951. In another embodiment the compound of formula II 

is is 

O O 

On/ On 4 
Sn Sn / YCH M NCH 

NH NH 

N N 

N N 
F 2 F 2 

F 

C ) 
N N 

es NH es NH 
21 NN 

N 
R14 

OCF R14 

or a pharmaceutically acceptable derivative thereof, where or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. Ra is as defined above for the compounds of formula I. 
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0952. In another embodiment the compound of formula II 0954. In another embodiment the compound of formula II 
is is 

O O 

s/ s/ 
M YCH, M YCH, 
NH NH 

rs rs N N 
C 2 C 2 

C C 
N N 

21 NN 

N CF 

R14 R14 

or a pharmaceutically acceptable derivative thereof, where or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. Ra is as defined above for the compounds of formula I. 
0953. In another embodiment the compound of formula II 0955. In another embodiment the compound of formula II 

is is 

O O 

Os/ s/ 
A NCH, A YCH, 
NH NH 

rs rs N N 
F 2 F 2 

C C 
N N 

es NH es NH 
21 NN 

N CF 

R14 

or a pharmaceutically acceptable derivative thereof, where or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. Ra is as defined above for the compounds of formula I. 
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0956. In another embodiment the compound of formula II 0958. In another embodiment the compound of formula II 
is is 

O O 

On 4 On/ 
Sn Sn / NCH / YCH 

NH NH 

rs rs N N 
C 2 C 2 

C C 
N N 

es NH es NH 
21 NN 

CF N R14 

R14 CF 

or a pharmaceutically acceptable derivative thereof, where or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. Ra is as defined above for the compounds of formula I. 
0957. In another embodiment the compound of formula II 0959. In another embodiment the compound of formula II 

is is 

O O 

s% s/ 
M YCH, A YCH, 
NH NH 

rs rs N N 
F 2 F 2 

C C 
N N 

es NH es NH 
21 NN 

CF N R14 

R14 CF 

or a pharmaceutically acceptable derivative thereof, where or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. Ra is as defined above for the compounds of formula I. 



US 2009/0170867 A1 Jul. 2, 2009 
60 

0960. In another embodiment the compound of formula II 0962. In another embodiment the compound of formula II 
is is 

O O 

s/ s/ 
M NCH, A NCH, 
NH NH 

rs rs N N 
C 2 C 2 

C ) C 
N N 

es NH es NH 
21 NN 

N 
R14 R14 

CF OCF 

or a pharmaceutically acceptable derivative thereof, where or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. Ra is as defined above for the compounds of formula I. 
0961. In another embodiment the compound of formula II 0963. In another embodiment the compound of formula II 

is is 

O O 

s/ s/ 
M YCH, M NCH, 
NH NH 

rs rs N N 
F 2 F 2 

C C 
N N 

es NH es NH 
21 NN 

N 
R14 R14 

CF OCF 

or a pharmaceutically acceptable derivative thereof, where or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. Ra is as defined above for the compounds of formula I. 
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0964. In another embodiment the compound of formula II 0966 Illustrative compounds of formula II are listed 
is below in Tables 1-18: 

O 

s/ 
/NCH, TABLE 1 
NH 

N O (IIa) 
CH 

2 N O -\ -- 3 
C V 

NH 
N 

N 

R14 1. 
OCF O NH 

or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. R14' 
0965. In another embodiment the compound of formula II CF 

1S and pharmaceutically acceptable derivatives thereof, where: 

s/O Compound R R14 
M NCH, 
NH AAA —Cl —C 

N AAB —Cl 
AAC —Cl —OCH 

2N AAD —Cl —OCH2CH 
F AAE —F —C 

N AAF —F R 

AAG —F —OCH 

AAH —F —OCH2CH 

N AAI —CF —C 

1. AAJ —CF R 
O NH AAK —CF —OCH 

AAL —CF —OCHCH 

R14 

OCF 

or a pharmaceutically acceptable derivative thereof, where 
Ra is as defined above for the compounds of formula I. 
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0967. In other embodiments, substituent Ra of Tables 1-6 
can be H. 

TABLE 6 

O TABLE 7 

Oy -CH3 
V 
NH 

O 

Oy -CH3 
V N NH 

N 
R 2 

N 
N 

N 
R 2 

F 
N 

1. NH 
N 

21 N 1. 
O NH 

N R 
14 

21 NN 
OCF 

(IIf) N 

CF and pharmaceutically acceptable derivatives thereof, where: 
(Ig) 

Compound R R14. 

BAS —Cl —CH 

BAT —Cl —CH2CH3 and pharmaceutically acceptable derivatives thereof, where: 
BAU —Cl —Cl 

BAV —F —CH Compound R 
BAW —F —CH2CH3 

BAX —F —Cl 
CAA —Cl 

BAY —CF —CH CAB —F 
BAZ —CF —CH2CH3 

CAC —CF 
BBA —CF —Cl 
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TABLE 8 

(IIh) 

and pharmaceutically acceptable derivatives thereof, where: 

Compound R 

CAD —Cl 

CAL —F 

CAF —CF 
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TABLE 9 

(III) 

and pharmaceutically acceptable derivatives thereof, where: 

Compound R 

CAG —Cl 

CAH —F 

CAT —CF 
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TABLE 10 

O Oy-CH3 

OESEO 

CF 

(II) 

and pharmaceutically acceptable derivatives thereof, where: 

Compound R 

DAA —Cl 

DAB —F 

DAC —CF 
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TABLE 11 

O 
Ony -CH3 

OESEO 

CF 

(IIk) 

and pharmaceutically acceptable derivatives thereof, where: 

Compound R 

DAD —Cl 

DAL —F 

DAF —CF 
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TABLE 12 

O 
Oy -CH3 

V 
NH 

OFSFO 

CF 

(III) 

and pharmaceutically acceptable derivatives thereof, where: 

Compound R 

DAG —Cl 

DAH —F 

DAI —CF 

67 

TABLE 13 

O 
Oy -CH3 

V 
NH 

(Im) 

Jul. 2, 2009 

and pharmaceutically acceptable derivatives thereof, where: 

Compound 

EAA 

EAB 

EAC 

EAD 

EAE 

EAF 

EAG 

EAH 

EAI 

R Rg 
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TABLE 18 

oš -CH3 
V 
NH 

CF 

R14' 
(IIr) 

and pharmaceutically acceptable derivatives thereof, where: 

5.4 Definitions 

0968. As used herein, the terms used above having follow 
ing meaning: 
0969) “ (C-C)alkyl means a straight chain or 
branched non-cyclic hydrocarbon having from 1 to 10 carbon 
atoms. Representative straight chain —(C-C)alkyls 
include -methyl, -ethyl, -n-propyl, -n-butyl, -n-pentyl, -n- 
hexyl, -n-heptyl, -n-octyl, -n-nonyl, and -n-decyl. Represen 
tative branched —(C-C)alkyls include -iso-propyl, -sec 
butyl, -iso-butyl, -tert-butyl, -iso-pentyl, -neo-pentyl, 
1-methylbutyl, 2-methylbutyl, 3-methylbutyl, 1,1-dimethyl 
propyl, 1,2-dimethylpropyl, 1-methylpentyl, 2-methylpentyl, 
3-methylpentyl, 4-methylpentyl, 1-ethylbutyl, 2-ethylbutyl, 
3-ethylbutyl, 1,1-dimethylbutyl, 1,2-dimethylbutyl, 1,3-dim 
ethylbutyl, 2,2-dimethylbutyl, 2,3-dimethylbutyl, 3.3-dim 
ethylbutyl, 1-methylhexyl, 2-methylhexyl, 3-methylhexyl, 
4-methylhexyl, 5-methylhexyl, 1,2-dimethylpentyl, 1,3-dim 
ethylpentyl, 1,2-dimethylhexyl, 1,3-dimethylhexyl, 3.3-dim 
ethylhexyl, 1,2-dimethylheptyl, 1,3-dimethylheptyl, and 3.3- 
dimethylheptyl. 

73 
Jul. 2, 2009 

0970 " (C-C)alkyl means a straight chain or 
branched non-cyclic hydrocarbon having from 1 to 6 carbon 
atoms. Representative straight chain—(C-C)alkyls include 
-methyl, -ethyl, -n-propyl, -n-butyl, -n-pentyl, and -n-hexyl. 
Representative branched —(C-C)alkyls include -iso-pro 
pyl, -sec-butyl, -iso-butyl, -tert-butyl, -iso-pentyl, -neo-pen 
tyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl, 1,1-dim 
ethylpropyl. 1.2-dimethylpropyl. 1-methylpentyl, 
2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 1-ethylbu 
tyl, 2-ethylbutyl, 3-ethylbutyl, 1,1-dimethylbutyl, 1,2-dim 
ethylbutyl, 1,3-dimethylbutyl, 2.2-dimethylbutyl, 2,3-dim 
ethylbutyl, and 3.3-dimethylbutyl. 
0971) “ (C-C)haloalkyl means a straight chain or 
branched non-cyclic hydrocarbon having from 1 to 6 carbon 
atoms as defined above for —(C-C)alkyl that is substituted 
with 1, 2 or 3 independently selected halo groups. 
0972 " (C-C)hydroxyalkyl means a straight chain or 
branched non-cyclic hydrocarbon having from 1 to 6 carbon 
atoms as defined above for —(C-C)alkyl that is substituted 
with 1, 2 or 3 hydroxyl groups. 
0973 “—(C-C)alkyl” means a straight chain or 
branched non-cyclic hydrocarbon having from 1 to 4 carbon 
atoms. Representative straight chain—(C-C)alkyls include 
-methyl, -ethyl, -n-propyl, and -n-butyl. Representative 
branched —(C-C)alkyls include -iso-propyl, -sec-butyl, 
-iso-butyl, and -tert-butyl. 
0974 “ (C-C)alkenyl' means a straight chain or 
branched non-cyclic hydrocarbon having from 2 to 10 carbon 
atoms and including at least one carbon-carbon double bond. 
Representative straight chain and branched (C-Co.)alkenyls 
include -vinyl, -allyl, -1-butenyl, -2-butenyl, -iso-butylenyl, 
-1-pentenyl, -2-pentenyl, -3-methyl-1-butenyl, -2-methyl-2- 
butenyl, -2,3-dimethyl-2-butenyl, -1-hexenyl, -2-hexenyl, 
-3-hexenyl, -1-heptenyl, -2-heptenyl, -3-heptenyl, -1-octe 
nyl, -2-octenyl, -3-octenyl, -1-nonenyl, -2-nonenyl, -3-non 
enyl, -1-decenyl, -2-decenyl, -3-decenyl and the like. 
0975 " (C-C)alkenyl' means a straight chain or 
branched non-cyclic hydrocarbon having from 2 to 6 carbon 
atoms and including at least one carbon-carbon double bond. 
Representative straight chain and branched (C-C)alkenyls 
include -vinyl, -allyl, -1-butenyl, -2-butenyl, -iso-butylenyl, 
-1-pentenyl, -2-pentenyl, -3-methyl-1-butenyl, -2-methyl-2- 
butenyl, -2,3-dimethyl-2-butenyl, -1-hexenyl, 2-hexenyl, 
3-hexenyl and the like. 
0976 “ (C-C)haloalkenyl' means a straight chain or 
branched non-cyclic hydrocarbon having from 2 to 6 carbon 
atoms and including at least one carbon-carbon double bond 
as defined above for —(C-C)alkenyl that is substituted with 
1, 2 or 3 independently selected halo groups. 
0977 " (C-C)hydroxyalkenyl' means a straight chain 
or branched non-cyclic hydrocarbon having from 2 to 6 car 
bon atoms and including at least one carbon-carbon double 
bond as defined above for —(C-C)alkenyl that is substi 
tuted with 1, 2 or 3 hydroxyl groups. 
0978 “ (C-C)alkynyl' means a straight chain or 
branched non-cyclic hydrocarbon having from 2 to 10 carbon 
atoms and including at least one carbon-carbon triple bond. 
Representative straight chain and branched —(C-C)alky 
nyls include -acetylenyl, -propynyl, -1-butynyl, -2-butynyl, 
-1-pentynyl, -2-pentynyl, -3-methyl-1-butynyl, -4-pentynyl, 
-1-hexynyl, -2-hexynyl, -5-hexynyl, -1-heptynyl, -2-hepty 
nyl, -6-heptynyl, -1-octynyl, -2-octynyl, -7-octynyl, -1-nony 
nyl, -2-nonynyl, -8-nonynyl, -1-decynyl, -2-decynyl, -9-de 
cynyl and the like. 
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0979 “ (C-C)alkynyl' means a straight chain or 
branched non-cyclic hydrocarbon having from 2 to 6 carbon 
atoms and including at least one carbon-carbon triple bond. 
Representative straight chain and branched (C-C)alkynyls 
include -acetylenyl, -propynyl, -1-butynyl, -2-butynyl, 
-1-pentynyl, -2-pentynyl, -3-methyl-1-butynyl, -4-pentynyl, 
-1-hexynyl, -2-hexynyl, -5-hexynyl and the like. 
0980 " (C-C)haloalkynyl' means a straight chain or 
branched non-cyclic hydrocarbon having from 2 to 6 carbon 
atoms and including at least one carbon-carbon triple bond 
that is substituted with 1, 2 or 3 independently selected halo 
groups. 
0981 “ (C-C)hydroxyalkynyl' means a straight chain 
or branched non-cyclic hydrocarbon having from 2 to 6 car 
bon atoms and including at least one carbon-carbon triple 
bond that is substituted with 1, 2 or 3 hydroxyl groups. 
0982 “ (C-C)alkoxy' means a straight chain or 
branched non cyclic hydrocarbon having one or more ether 
groups and from 1 to 6 carbon atoms. Representative straight 
chain and branched —(C-C)alkoxys include methoxy, 
ethoxy, propoxy, butoxy, pentoxy, hexoxy, methoxymethyl, 
2-methoxyethyl, 5-methoxypentyl, 3-ethoxybutyl, and the 
like. 
0983) " (C-C)alkoxy(C-C)alkyl means a straight 
chain or branched non cyclic hydrocarbon having one or more 
ether groups and from 1 to 6 carbon atoms as defined above 
for —(C-C)alkoxy group that is Substituted with a —(C- 
C.)alkyl group. 
0984 —(C-C)alkoxy(C-C)alkenyl means a straight 
chain or branched non cyclic hydrocarbon having one or more 
ether groups and from 1 to 6 carbon atoms as defined above 
for —(C-C)alkoxy group that is Substituted with a —(C- 
C.)alkenyl group. 
0985 " (C-C)alkoxy(C-C)alkynyl' means a straight 
chain or branched non cyclic hydrocarbon having one or more 
ether groups and from 1 to 6 carbon atoms that is Substituted 
with a —(C-C)alkynyl group. 
0986) “—(C-C)alkoxy(C-C)cycloalkyl” means a 
straight chain or branched non cyclic hydrocarbon having one 
or more ether groups and from 1 to 6 carbon atoms as defined 
above for —(C-C)alkyl group that is Substituted with a 
—(C-C)cycloalkyl group"—(C-C)cycloalkyl means a 
saturated cyclic hydrocarbon having from 3 to 10 carbon 
atoms. Representative (C-Co)cycloalkyls are -cyclopropyl. 
-cyclobutyl, -cyclopentyl, -cyclohexyl, -cycloheptyl, -cy 
clooctyl, -cyclononyl, and -cyclodecyl. 
0987 " (C-C)cycloalkyl means a saturated cyclic 
hydrocarbon having from 3 to 8 carbonatoms. Representative 
—(C-C)cycloalkyls include -cyclopropyl, -cyclobutyl, -cy 
clopentyl, -cyclohexyl, -cycloheptyl, and -cyclooctyl. 
0988 “ (C-C)cycloalkenyl' means a cyclic non-aro 
matic hydrocarbon having at least one carbon-carbon double 
bond in the cyclic system and from 5 to 8 carbon atoms. 
Representative —(Cs-Cs)cycloalkenyls include -cyclopente 
nyl, -cyclopentadienyl, -cyclohexenyl, -cyclohexadienyl, 
-cycloheptenyl, -cycloheptadienyl, -cycloheptatrienyl, -cy 
clooctenyl, -cyclooctadienyl, -cyclooctatrienyl, -cyclooc 
tatetraenyl and the like. 
0989) “-(3- to 7-membered)heterocycle” or “-(3- to 
7-membered)heterocyclo” means a 3- to 7-membered mono 
cyclic heterocyclic ring which is either Saturated, unsaturated 
non-aromatic, or aromatic. A 3-membered heterocycle can 
contain up to 1 heteroatom, a 4-membered heterocycle can 
contain up to 2 heteroatoms, a 5-membered heterocycle can 
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contain up to 4 heteroatoms, a 6-membered heterocycle can 
contain up to 4 heteroatoms, and a 7-membered heterocycle 
can contain up to 5 heteroatoms. Each heteroatom is indepen 
dently selected from nitrogen, which can be quaternized; 
oxygen; and Sulfur, including Sulfoxide and Sulfone. The -(3- 
to 7-membered)heterocycle can be attached via a nitrogen or 
carbon atom. Representative -(3- to 7-membered)hetero 
cycles include pyridyl, furyl, thiophenyl, pyrrolyl, oxazolyl, 
imidazolyl, thiazolidinyl, thiadiazolyl, thiazolyl, isoxazolyl, 
pyrazolyl, isothiazolyl pyridazinyl, pyrimidinyl, triazinyl, 
morpholinyl, pyrrolidinonyl, pyrrolidinyl, piperidinyl, piper 
azinyl, 2,3-dihydrofuranyl, dihydropyranyl, hydantoinyl, 
Valerolactamyl, oxiranyl, oxetanyl, tetrahydrofuranyl, tet 
rahydropyranyl, dihydropyridinyl, tetrahydropyridinyl, tet 
rahydropyrimidinyl, tetrahydrothiophenyl, tetrahydrothiopy 
ranyl, and the like. 
0990 “-(5- to 10-membered)heteroaryl” means an aro 
matic heterocycle ring of 5 to 10 members, including both 
mono- and bicyclic ring systems, where at least one carbon 
atom of one or both of the rings is replaced with a heteroatom 
independently selected from nitrogen, oxygen, and Sulfur, or 
at least two carbon atoms of one or both of the rings are 
replaced with a heteroatom independently selected from 
nitrogen, oxygen, and Sulfur. In one embodiment, one of the 
-(5- to 10-membered)heteroaryl's rings contain at least one 
carbon atom. In another embodiment, both of the -(5- to 
10-membered)heteroaryl's rings contain at least one carbon 
atom. Representative -(5- to 10-membered)heteroaryls 
include pyridyl, furyl, benzofuranyl, thiophenyl, ben 
Zothiophenyl, quinolinyl, isoquinolinyl, pyrrolyl, indolyl, 
oxazolyl, benzoxazolyl, imidazolyl, benzimidazolyl, thiaz 
olyl, benzothiazolyl, isoxazolyl, oxadiazolinyl, pyrazolyl, 
isothiazolyl pyridaZinyl, pyrimidyl, pyrimidinyl, pyrazinyl, 
thiadiazolyl, triazinyl, thienyl, cinnolinyl, phthalazinyl, and 
quinazolinyl. 
0991 "-(5- or 6-membered)heteroaryl' means a monocy 
clic aromatic heterocycle ring of 5 or 6 members where at 
least one carbon atom is replaced with a heteroatom indepen 
dently selected from nitrogen, oxygen, and Sulfur. In one 
embodiment, one of the -(5- or 6-membered)heteroaryl's ring 
contains at least one carbon atom. Representative -(5- or 
6-membered)heteroaryls include pyridyl, furyl, pyrrolyl, 
oxazolyl, imidazolyl, thiazolyl, isoxazolyl, 1.2.3-oxadiaz 
olyl, 1,3,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,2,3-triazolyl, 
pyrazolyl, isothiazolyl, pyridazinyl, pyrimidyl, pyrazinyl, 
1,2,3-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1.3, 
5-triazinyl, and thiophenyl. 
0992 “ CH(halo) means a methyl group where one of 
the hydrogens of the methyl group has been replaced with a 
halogen. Representative —CH2(halo) groups include 
—CHF, —CHCl, —CHBr, and —CH1. 
0993 “—CH(halo),” means a methyl group where two of 
the hydrogens of the methyl group have been replaced with a 
halogen. Representative —CH(halo) groups include 
- CHF, -CHCl, -CHBr, CHBrC1, CHCII, and CH. 
0994 “ C(halo) means a methyl group where each of 
the hydrogens of the methyl group has been replaced with a 
halogen. Representative —C(halo) groups include —CF, 
—CCls, —CBr, and —CI. 
0995 “-Halogen” or “-Halo' means - F - C1, Br, or 
—I. 
0996 “(C-C)bridge' as used herein means a hydrocar 
bon chain containing 2 to 6 carbonatoms joining two atoms of 
the piperidine, 1.2.3,6-tetrahydropyridine or piperazine ring 
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of the compounds of formula I, IA' and/or II to form a fused 
bicyclic ring system. The positions of the piperidine, 1.2.3,6- 
tetrahydropyridine or piperazine ring are denoted as follows: 

(I) 

(LA) 

(II) 

For example, compounds of the invention can comprise a 
(C-C)bridge joining positions 2 and 6 of the piperidine, 
1.2.3,6-tetrahydropyridine or piperazine ring (two R groups 
can together forma (C-C)bridge). Examples of compounds 
where two R groups can together form a (C-C)bridge 
include compounds comprising the following ring systems: 
8-aza-bicyclo[3.2.1]octane; 8-azabicyclo[3.2.1]oct-3-ene: 
3.8-diazabicyclo[3.2.1]octane; 8-azabicyclo[3.2.1]oct-6- 
ene; 8-azabicyclo[3.2.1]octa-3,6-diene; 3.8-diazabicyclo[3. 
2.1]oct-6-ene; 9-aza-bicyclo[3.3.1 nonane; 9-azabicyclo[3. 
3.1 non-3-ene; 9-azabicyclo[3.3.1 non-6-ene; 9-azabicyclo 
3.3.1 nona-3,6-diene; 9-azabicyclo[3.3.1 nona-3,7-diene: 
3,9-diazabicyclo[3.3.1 nonane; 3,9-diazabicyclo[3.3.1 non 
6-ene; 3,9-diazabicyclo[3.3.1 non-7-ene; 10-aza-bicyclo4. 
3.1 decane; 10-azabicyclo4.3.1 dec-8-ene: 8,10-diazabicy 
cloak.3.1 decane; 8,10-diazabicyclo[4.3.1 dec-3-ene; 8.10 
diazabicyclo4.3.1 dec-4-ene; 8-azabicyclo4.3.1 dec-4- 
ene; 8-azabicyclo4.3.1 dec-3-ene; 8-azabicyclo4.3.1 deca 
2.6(10)-diene: 8-azabicyclo4.3.1 deca-3,6(10)-diene: 
8-azabicyclo4.3.1 deca-4,6(10)-diene; 11-aza-bicyclo[5.3. 
1 undecane; 11-azabicyclo5.3.1 undec-8-ene: 9,11-diazabi 
cyclo[5.3.1 undecane; 12-aza-bicyclo6.3.1 dodecane; 
12-azabicyclo6.3.1 dodec-9-ene; and 10,12-diazabicyclo6. 
3.1 dodecane. 
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0997. In connection with the Ara group 

when E is NH(C-C)alkyl it is to be understood that the 
dashed line in the above Argroup is absent, i.e., the Argroup 
is 

where Y, Y, Y, Ra, c and t are as defined above for 
compounds of formula I. When E is =O, =S, =C(C-C) 
alkyl, =C(C-Cs)alkenyl, or —N OR, it is to be under 
stood that the dashed line in the above Ara group is present, 
i.e., the Ara group is 

N N 
--(R), -- (R), 

Yi 21 Yi 2 

's 's (Y). O (Y). YS 

N N 
- (R), - (R), 

Yi 2 Yi 21 

Y N Y n 
(Y). CH(C1-C5)alkyl (Y). CH(C1-C5)alkenyl, or 

N 
- (R), 

Y n 
(Y) N-OR20 

respectively, where Y.Y.Y. R. Roc and t are as defined 
above for compounds of formula I. 
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0998. The phrase “pyridyl group” means 1002 The phrase “benzoimidazolyl group” means 

(R2) (R2) (R2), 

or pri p's 
N 2\-R20. 1s 1S 1s N1 N 

s s O 

(R2), 

R8 R9 
r 

where R. R. and n are as defined above for compounds of 
formula I, and where the numbers designate the position of 
each atom in the ring. 
0999 The phrase "pyrazinyl group” means 

(R2) 

n 
R 2 

where R, R2, and pare as defined above for compounds of 
formula I. 
1000 The phrase “pyrimidinyl group” means 

(R2) (R2) 
x^ N 

R S R N 

where R, R2, and pare as defined above for compounds of 
formula I. 
1001 The phrase “pyridazinyl group” means 

(R2) 
N N N2 y x YN 

i-(R), O 
R N R S 

(R2) 
2x\ 

| 
N R N 

where R, R2, and pare as defined above for compounds of 
formula I. 

where Rs, R., and Ro are as defined above for compounds of 
formula I. 

1003. The phrase “benzothiazolyl group” means 

N S 

Rs R9, 

where Rs and R are as defined above for compounds of 
formula I. 

1004 The phrase “benzooxazolyl group” means 

Rs R9, 

where Rs and R are as defined above for compounds of 
formula I. 

1005 The phrase phenyl group means 

N 

2x 
(R14)s. 

where R and S are as defined for compounds of formula I. 
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1006. The phrase “tetrahydropiperidyl ring means 

3 Ns 

N 
olo 

where the numbers designate the position of each atom of the 
tetrahydropiperidyl ring. 
1007. The term “animal, includes, but is not limited to, a 
cow, monkey, baboon, chimpanzee, horse, sheep, pig, 
chicken, turkey, quail, cat, dog, mouse, rat, rabbit, guinea pig, 
and human. 
1008 The phrase “pharmaceutically acceptable deriva 

tive as used herein, includes any pharmaceutically accept 
able salt, Solvate, radiolabeled, stereoisomer, enantiomer, 
diastereomer, other stereoisomeric form, racemic mixture, 
geometric isomer, and/or tautomer, e.g., of a compound of 
formula I of the invention. In one embodiment, the pharma 
ceutically acceptable derivative is a pharmaceutically accept 
able salt, Solvate, radiolabeled, stereoisomer, enantiomer, 
diastereomer, other stereoisomeric form, racemic mixture, 
geometric isomer, and/or tautomer, e.g., of a compound of 
formula I of the invention. In another embodiment, the phar 
maceutically acceptable derivative is a pharmaceutically 
acceptable salt, e.g., of a compound of formula I of the inven 
tion. 
1009 The phrase “pharmaceutically acceptable salt, as 
used herein, is any pharmaceutically acceptable salt that can 
be prepared from a compound of formula I including a salt 
formed from an acid and a basic functional group. Such as a 
nitrogen group, of a compound of formula I. Illustrative salts 
include, but are not limited, to Sulfate, citrate, acetate, trifluo 
roacetate, oxalate, chloride, bromide, iodide, nitrate, bisul 
fate, phosphate, acid phosphate, isonicotinate, lactate, salicy 
late, acid citrate, tartrate, oleate, tannate, pantothenate, 
bitartrate, ascorbate. Succinate, maleate, gentisinate, fuma 
rate, gluconate, glucoronate, Saccharate, formate, benzoate, 
glutamate, methanesulfonate, ethanesulfonate, benzene 
Sulfonate, p-toluenesulfonate, and pamoate (i.e., 1,1'-methyl 
ene-bis-(2-hydroxy-3-naphthoate)) salts. The term “pharma 
ceutically acceptable salt” also includes a salt prepared from 
a compound of formula I having an acidic functional group, 
Such as a carboxylic acid functional group, and a pharmaceu 
tically acceptable inorganic or organic base. Suitable bases 
include, but are not limited to, hydroxides of alkali metals 
Such as sodium, potassium, cesium, and lithium; hydroxides 
of alkaline earth metal such as calcium and magnesium; 
hydroxides of other metals, such as aluminum and Zinc; 
ammonia and organic amines, such as unsubstituted or 
hydroxy-Substituted mono-, di-, or trialkylamines; dicyclo 
hexylamine; tributyl amine; pyridine, picoline; N-methyl, 
N-ethylamine; diethylamine; triethylamine; mono-, bis-, or 
tris-(2-hydroxy-(C-C)alkylamines), such as mono-, bis-, or 
tris-(2-hydroxyethyl)amine, 2-hydroxy-tert-butylamine, or 
tris-(hydroxymethyl)methylamine, N,N-di-(C-C)alkyl 
N-(hydroxy-(C-C)alkyl)-amines, such as N,N-dimethyl-N- 
(2-hydroxyethyl)amine, or tri-(2-hydroxyethyl)amine; 
N-methyl-D-glucamine; and amino acids such as arginine, 
lysine, and the like. One skilled in the art will recognize that, 

(R3), 
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e.g., acid addition salts of a compound of formula I can be 
prepared by reaction of the compounds with the appropriate 
acid via a variety of known methods. 
1010 Compounds of formula I encompass all solvates of 
compounds of formula I. "Solvates' are known in the art and 
are considered to be a combination, physical association and/ 
or solvation of a compound of formula I with a solvent mol 
ecule, e.g., a disolvate, monosolvate or hemisolvate when the 
ratio of the solvent molecule to the molecule of the compound 
of formula I is 2:1, 1:1 or 1:2, respectively. This physical 
association involves varying degrees of ionic and covalent 
bonding, including hydrogen bonding. In certain instances, 
the Solvate can be isolated, for example when one or more 
Solvent molecules are incorporated into the crystal lattice of a 
crystalline solid. Thus, “solvate.” as used herein, encom 
passes both solution-phase and isolatable Solvates. A com 
pound of formula I of the invention may be present as a 
Solvated form with a pharmaceutically acceptable solvent, 
Such as water, methanol, ethanol, and the like, and it is 
intended that the invention include both solvated and unsol 
vated compound of formula I forms. As “hydrate' relates to a 
particular subgroup of Solvates, i.e., where the solvent mol 
ecule is water, hydrates are included within the solvates of the 
invention. Preparation of solvates is known in the art. For 
example, M. Caira et al., J. Pharmaceut. Sci., 93(3):601-611 
(2004), describes the preparation of solvates of fluconazole 
with ethyl acetate and with water. Similar preparations of 
solvates, hemisolvate, hydrates, and the like are described by 
E. C. van Tonder et al., AAPS Pharm. Sci. Tech., 5(1), article 
12 (2004), and A. L. Bingham et al. Chem. Commun., 603 
604 (2001). A typical, non-limiting, process involves dissolv 
ing the compound of formula I in a desired amount of the 
desired solvent (organic, water or mixtures thereof) at tem 
peratures above about 20° C. to about 25°C., cooling the 
Solution at a rate Sufficient to form crystals, and isolating the 
crystals by known methods, e.g., filtration. Analytical tech 
niques, for example, infrared spectroscopy, can be used to 
show the presence of the solvent in a crystal of the solvate. 
1011 The invention disclosed herein is also meant to 
encompass all prodrugs of the compounds of the invention. 
“Prodrugs are known in the art and, while not necessarily 
possessing any pharmaceutical activity as such, are consid 
ered to be any covalently bonded carrier(s) that releases the 
active parent drug in vivo. In general. Such prodrugs will be a 
functional derivative of a compound of formula I which is 
readily convertible in Vivo, e.g., by being metabolized, into 
the required compound of formula I. Conventional proce 
dures for the selection and preparation of Suitable prodrug 
derivatives are described in, for example, Design of prodrugs, 
H. Bundgaard ed., Elsevier (1985); "Drug and Enzyme Tar 
geting, Part A. K. Widder et al eds. Vol. 112 in Methods in 
Enzymology, Academic Press (1985); Bundgaard, “Design 
and Application of Prodrugs.” Chapter 5 (pp. 113-191) in A 
Textbook of Drug Design and Development, P. Krogsgaard 
Larsen and H. Bundgaard eds., Harwood Academic Publish 
ers (1991); Bundgaard et al., Adv. Drug Delivery Revs. 8:1-38 
(1992); Bundgaard et al., J. Pharmaceut. Sci. 77:285 (1988); 
and Kakeya et al, Chem. Pharm. Bull. 32:692 (1984). 
1012 In addition, one or more hydrogen, carbon or other 
atoms of a compound of formula I can be replaced by an 
isotope of the hydrogen, carbon or other atoms. Compounds 
of formula I include all radiolabeled forms of compounds of 
formula I. Such a “radiolabeled,” “radiolabeled form', and 
the like of a compound of formula I, each of which is encom 
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passed by the invention, is useful as a research and/or diag 
nostic tool in metabolism pharmacokinetic studies and in 
binding assays. Examples of isotopes that can be incorporated 
into a compound of formula I of the invention include iso 
topes of hydrogen, carbon, nitrogen, oxygen, phosphorous, 
sulfur, fluorine and chlorine, such as H, H, C, C, N, 
''O, P, P, S, F, and C1, respectively. Radiolabeled 
compounds of the invention can be prepared by methods 
known in the art. For example, tritiated compounds of for 
mula I can be prepared by introducing tritium into the par 
ticular compound of Formula I, for example, by catalytic 
dehalogenation with tritium. This method may include react 
ing a suitably halogen-substituted precursor of a compound 
of Formula I with tritium gas in the presence of a suitable 
catalyst, for example, Pd/C, in the presence or absence of a 
base. Other suitable methods for preparing tritiated com 
pounds can be found in Filer, Isotopes in the Physical and 
Biomedical Sciences, Vol. 1, Labeled Compounds (Part A), 
Chapter 6 (1987). ''C-labeled compounds can be prepared by 
employing starting materials having a C carbon. 
1013. A compound of formula I can contain one or more 
asymmetric centers and may thus give rise to enantiomers, 
diastereomers, and other stereoisomeric forms. Compounds 
of formula I encompass all such possible forms as well as 
their racemic and resolved forms or any mixture thereof. 
When a compound of formula I contains an olefinic double 
bond or other center of geometric asymmetry, and unless 
specified otherwise, it is intended to include all “geometric 
isomers, e.g., both E and Z geometric isomers. All “tau 
tomers, e.g., ketone-enol, amide-imidic acid, lactam-lactim, 
enamine-imine, amine-imine, and enamine-enimine tau 
tomers, are intended to be encompassed by the invention as 
well. 
1014. As used herein, the terms “stereoisomer,” “stereoi 
Someric form', and the like are general terms for all isomers 
of individual molecules that differ only in the orientation of 
their atoms in space. It includes enantiomers and isomers of 
compounds with more than one chiral center that are not 
mirror images of one another ("diastereomers'). 
1015 The term "chiral center” refers to a carbon atom to 
which four different groups are attached. 
1016. The term “enantiomer or “enantiomeric' refers to a 
molecule that is nonsuperimposeable on its mirror image and 
hence optically active where the enantiomer rotates the plane 
of polarized light in one direction and its mirror image rotates 
the plane of polarized light in the opposite direction. 
1017. The term “racemic' refers to a mixture of equal parts 
of enantiomers which is optically inactive. 
1018. The term “resolution” refers to the separation or 
concentration or depletion of one of the two enantiomeric 
forms of a molecule. 
1019. Optical isomers of a compound of formula I can be 
obtained by known techniques such as chiral chromatography 
or formation of diastereomeric salts from an optically active 
acid or base. 
1020 Optical purity can be stated in terms of enantiomeric 
excess (% ee), which is determined by the formula: 

99 &g 

major enantiometmol) - minor enantiometmol) % ee = x 100%. 
major enantiometmol) + minor enantiometmol) 

1021. The phrase “effective amount, when used in con 
nection with a compound of formula I means an amount 
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effective for: (a) treating or preventing a Condition; or (b) 
inhibiting TRPV1 function in a cell. 
1022. The phrase “effective amount,” when used in con 
nection with the another therapeutic agent means an amount 
for providing the therapeutic effect of the therapeutic agent. 
1023 The phrase “therapeutic index.” describes the gap 
between the dose that is effective, and the dose that induces 
adverse effects. 
1024. When a first group is “substituted with one or more' 
second groups, one or more hydrogenatoms of the first group 
is replaced with a corresponding number of second groups. 
When the number of second groups is two or greater, each 
second group can be the same or different. In one embodi 
ment, the number of second groups is one or two. In another 
embodiment, the number of second groups is one. 
1025. The term “MeOH” means methanol, i.e., methyl 
alcohol. 
1026. The term “EtOH means ethanol, i.e., ethyl alcohol. 
1027. The term “t-BuOH” means tert-butyl alcohol, i.e., 
2-methylpropan-2-ol. 
1028. The term “THF means tetrahydrofuran. 
1029. The term “DMF' means N,N-dimethylformamide. 
1030 The term “DCM” means methylene chloride, i.e., 
dichloromethane. 
1031. The term “DCE means dichloroethane. 
1032 The term “DME” means 1,2-dimethoxyethane, i.e., 
ethylene glycol dimethyl ether. 
1033. The term “EtOAc” means ethyl acetate. 
1034 The term "NH-OH means ammonium hydroxide. 
1035. The term “TEA' means triethylamine. 
1036. The term “MeCN means acetonitrile. 
1037. The term “NaH' means sodium hydride. 
1038. The term “AcOH means acetic acid. 
1039 The term “DIEA' means N,N-diisopropylethy 
lamine or N-ethyldiisopropylamine, i.e., N-ethyl-N-isopro 
pylpropan-2-amine. 
1040. The term “DMSO' means dimethylsulfoxide, i.e., 
methylsulfinylmethane. 
1041. The term “DAST means (diethylamino) sulfur tri 
fluoride. 
1042. The term “LiHMDS” means lithium hexamethyld 
isilazide. 
1043. The term “BuLi” means butyl lithium. 
1044. The term “DPPP” means 1,3-bis(diphenylphos 
phino)propane. 
1045. The term “BOC' means tert-butyloxycarbonyl: 

HC 

x" O 
CH3 

1046. The term “TBS” means tert-butyldimethylsilyl: 

t CH 
CH3. 

CH CH3 

1047 The term “TsOH' means p-toluenesulfonic acid or 
toluene-4-Sulfonic acid. 
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1048. The term “TMSBr” means trimethylsilyl bromide or 
(CH)SiBr. 
1049. The term “TMSCI means trimethylsilyl chloride or 
(CH)SiC1. 
1050. The term “IBD” means inflammatory-bowel dis 
CaSC. 

1051. The term “IBS” means irritable-bowel syndrome. 
1052. The term "ALS means amyotrophic lateral sclero 

S1S. 

1053. The phrases “treatment of.” “treating” and the like 
include the amelioration or cessation of a Condition or a 
symptom thereof. 
1054. In one embodiment, treating includes inhibiting, for 
example, decreasing the overall frequency of episodes of a 
Condition or a symptom thereof. 
1055. The phrases “prevention of “preventing” and the 
like include the avoidance of the onset of a Condition or a 
symptom thereof. 

5.5 Methods for Making Compounds of Formula I 

1056. The compounds of formula I can be made using 
conventional organic synthesis or by the illustrative methods 
shown in the schemes below. 
1057 5.5.1 Methods for Making Compounds of Formula I 
where W is C and the Dashed Line is Absent 
1058. The compounds of formula I where W is C and the 
dashed line is absent, i.e., “Piperidine Compounds.” can be 
made using conventional organic synthesis or by the illustra 
tive methods shown in the schemes below. 
1059 Methods for Making the Piperidine Compounds 
here X is O and R is —OH or —F 
1060. The compounds of formula I where X is O and R is 
—OH can be obtained by the illustrative method shown 
below in scheme 1.1: 

Scheme 1.1 

O 

(R2), 

J-Ro, u? t-butyl lithium/-78° C. N -- - in - 

1. R 
O NH L 

l, 
1 2a 

R?1NN 
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J-R . 
N 

es NH 
l, 

Piperidine Compound 3a 

79 
Jul. 2, 2009 

-continued 
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R 1. 
L O t 
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2b Piperidine Compound 3b 

N2n 
(R2)N N 

N f OH 
(R2) 

N t-butyl 
X N lithium/ R (R3) 

-78° C. - 3i 1 + -e- 
2N THF N 

R 1. 
L O t 

Ar2 

2c Piperidine Compound 3c 

N 
2 \, (R)-f N 
N f OH 

(R2) 
t-butyl R 

Xss lithium (R3) 
-78°C - 3i 1 + --- 

2 N THF N 

R 1. 
L O t 

Ar2 

2d Piperidine Compound 3d 

where Ar, R. R. R., n, m, and p are as defined for com 
pounds of formula I and L is a halogen. 
1061. To a solution of 2a-d in the presence of tert-butyl 
lithium (1.7M in heptane, 6.45 mL, 11.12 mmol) in THF (20 
mL) at -78°C. is added dropwise compound I in anhydrous 
THF (10 mL). The reaction mixture is stirred at -78° C. for 
about 3 hand is quenched with aqueous NHCl at about 0°C., 
and then the organic and aqueous layers are separated. The 
aqueous layer is extracted with THF, the organic portions are 
combined, and dried (NaSO). The resulting solution is con 
centrated under reduced pressure to provide a residue. The 
residue is chromatographed using silica gel column chroma 
tography that is eluted with ethyl acetate/hexane (gradient 
elution from 30:70 to 70:30) to provide a Piperidine Com 
pound where X is O and R is —OH (3a-d). 
1062. The compounds of formula 2a-d are commercially 
available or can be prepared by methods known in the art. 
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1063 Compound 1 can be obtained by reacting 4 with an 
isocyanate as shown below in Scheme 1.2: 

Scheme 1.2 

O 

O O 
- H(R. 

1) Ar-NCO - (R3) 
He 

J (R3) 2)4N HCI N 

N 1. 
O NH 

H 
Ar2 

4 1 

where Rs, and m are as defined above and R is Ar. 
1064 Compound 4 (20 mmol) in chloroform is added to a 
solution of an isocyanate of formula R—NCO in chloroform 
(30 mL) at about 25°C. The resultant reaction mixture is 
stirred for about 3 hat about 25°C. then concentrated under 
reduced pressure to provide a residue. The residue is sus 
pended in THF (50 mL) and 4N HCl (50 mL) is added to the 
resulting solution. The reaction mixture allowed to stir for 
about 12 h. The reaction mixture is then poured into water 
(200 mL), and the pH is adjusted to 10 or greater with aqueous 
potassium carbonate base. The resulting Solution is extracted 
with ethyl acetate and the ethyl acetate layers are combined, 
dried (MgSO) and concentrated under reduced pressure to 
provide a residue that can be chromatographed using flash 
chromatography on a silica gel column eluted with ethyl 
acetate/hexane (gradient elution from 30:70 to 70:30) to pro 
vide compound 1. 
1065 Isocyanates of formula Ars NCO are commer 
cially available or are can be prepared by reacting an amine 
ArNH with phosgene according to known methods (See, 
e.g., H. Eckert and B. Foster, Angew. Chem. Int. Ed. Engl., 26, 
894 (1987); H. Eckert, Ger. Offen. DE 3 440 141, Chem. 
Abstr. 106, 4294d (1987); and L. Contarca et al., Synthesis, 
553-576 (1996). For example, an amine ArNH can be 
reacted with triphosgene as shown below. 

Triphosgene 
DCM 

R NH2 -- R-NCO 

1066 Typically a solution of triphosgene (about 0.3 
equivalents or 0.3 eq.) in DCM (about 0.3M) is slowly added 
to a stirred solution of the amine (about 1.0 eq.) in DCM 
(about 0.3M) at about 25°C. The reaction mixture is then 
stirred at about 25°C. for about 10 min. and the temperature 
is raised to about 70° C. After stirring at 70° C. for 3 h, the 
reaction mixture is cooled to 25°C., filtered, and the filtrate is 
concentrated to provide the isocyanate. 
1067 Cyclic acetals of formula 4 are commercially avail 
able or can be prepared by methods known in the art. 
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1068 The Piperidine Compounds where X is O and R is 
—OH can also be obtained by the illustrative method shown 
below in schemes 1.3 and 1.4: 

Scheme 1.3 
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where R. R. R., n, m, and p are as defined above, L is a 
halogen, and NP is a nitrogen protecting group (see, for 
example, T. W. Greene et al. Protective Groups in Organic 
Synthesis 494-653 (3d ed. 1999). 
1069. To a solution of t-BuLi (1.7M in heptane, 18.4 mL, 
31.3 mmol) or n-Bulli (1.6M in heptane, 19.5 mL, 31.3 
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mmol) in ether (30 mL) is added dropwise a solution of a 
compound of formula 2a-d (31.3 mmol) in ether (20 mL) at 
-78°C. under a nitrogen atmosphere. The resulting solution 
is stirred at -78°C. for about 1 hour. To the resulting solution 
is added dropwise a compound of formula 5 (25.0 mmol) 
dissolved in ether (20 mL) at -78° C. and the resulting mix 
ture is allowed to stir at about -50° C. for 3 h. The reaction 
mixture is then quenched with aqueous NHCl at 0°C. and 
the reaction mixture is extracted with ether. The organic por 
tions are combined, dried (Na2SO4), and concentrated under 
reduced pressure to provide a residue that can be chromato 
graphed using flash chromatography on a silica gel column 
eluted with ethyl acetate/hexane (gradient elution 30/70 to 
70/30) to provide a compound of formula 6a-d. The nitrogen 
protecting group is then removed to provide a compound of 
formula 7a-d, respectively. The compound of formula 7a-dis 
then reacted with an isocyanate of formula R NCO to pro 
vide the compound of formula 3a-d, as shown below in 
scheme 1.4: 

Scheme 1.4 
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-continued 

N 
e (R)-fs 
N 1 on 

Ar-NCO Piperidine 
R Compound 3d 

J-R . 
N 

H 

7d 

where Ar R. R. R. n, m, and pare as defined above. 
1070 To a solution of a compound of formula 7a-d (1 
mmol) in DCM (1 mL) is added dropwise a solution of iso 
cyanate Ar NCO (1 mmol) in DCM (1 mL) at the about 25° 
C. The resultant mixture is allowed to stir at 25°C. for 3 hand 
concentrated under reduced pressure to provide a residue that 
can be chromatographed using a silica gel column eluted with 
ethyl acetate/hexane (gradient elution 10/90 to 70/30) to pro 
vide a compound of formula 3a-d. 
1071. A compound of formula 5 is commercially available 
or can be prepared by protecting the nitrogen atom of a 
compound of formula 8, shown below: 

J (R3) 

1072 Compounds of formula 8 are commercially avail 
able or can be prepared by methods known in the art. 
1073. Any nitrogen protecting group known in the art can 
be used to protect the nitrogen atom in the compound of 
formula 8. Suitable protecting groups are described in T. W. 
Greene et al., Protective Groups in Organic Synthesis, 494 
653 (3d ed. 1999). Isocyanates of formula Air NCO are 
commercially available or can be prepared as described 
above. 

1074 5.5.1.2 Methods for Making Piperidine Compounds 
where X is S and R is —OH 
1075. The Piperidine Compound where X is S and R is 
—OH can be obtained by a method analogous to that 
described above in Scheme 1.1 to provide the Piperidine 



US 2009/0170867 A1 

Compounds where X is O and R is —OH (3a-d) except that 
a compound of formula 9, shown below, 

where R and m are as defined above, is used in place of 
compound 1. 
1076. The compound of formula 9 can be obtained by a 
method analogous to that described above in Scheme 1.2 to 
provide 1 except that an isothiocyanate of formula Air NCS 
is used in place of the isocyanate Ar NCO. 
1077 Isothiocyanates are commercially available or can 
be prepared by reacting an amine of formula ArNH2 with 
thiophosgene as shown in the scheme below (See, e.g., Tett. 
Lett., 41(37), 7207-7209 (2000); Org. Prep. Proced., Int., 
23(6), 729-734 (1991); J. Heterocycle Chem., 28(4), 1091 
1097 (1991); J. Fluorine Chem., 41(3), 303-310 (1988); and 
Tett. Lett., 42(32), 5414-5416 (2001). 

Ar-NH Her Ar-NCS 

1078. Alternatively, isothiocyanates of formula Ar 
NCS can be prepared by reacting an amine of formula 
ArNH with carbon disulfide in the presence of triethy 
lamine (TEA) in THF, followed by reaction with hydrogen 
peroxide and hydrochloric acid in water as shown in the 
scheme below (See, e.g., J. Org. Chem., 62(13), 4539-4540 
(1997)). 

1. TEA,THF, CS 
2. H2O 
3. HCI, Water 
-- Ar-NCS Ar2 o NH2 

1079. The Piperidine Compound where X is S and R is 
—OH can be obtained by a method analogous to that 
described above in Schemes 1.3 and 1.4 to provide the Pip 
eridine Compounds where X is O and R is —OH (3a-d) 
except that an isothiocyanate of formula Air NCS is used in 
place of the isocyanate of formula Air NCO. 
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1080 5.5.1.3 Methods for Making Piperidine Compounds 
where X is N–CN and R is OH 
1081. The Piperidine Compound where X is N. CN and 
Ra is —OH can be obtained as shown below in scheme 1.5: 

Scheme 1.5 

Ari OH 
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J. (R3) 
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where Art, Ar., R and mare as defined above. 
1082. A compound of formula 10 is reacted with an amine 
of formula Air NH in an aprotic organic solvent Such as 
diethyl ether, di-n-propyl ether, THF, DCM, or toluene at a 
temperature of from about 25°C. to about the reflux tempera 
ture of the solvent for a period of from about 0.5 h to about 24 
hto provide the Piperidine Compound where X is N. CN and 
Rais—OH. In one embodiment, the aprotic organic solventis 
di-n-propyl ether. In another embodiment, a reaction mixture 
of di-n-propyl ether, a compound of formula 10 and the amine 
of formula Air NH is heated at a temperature of about 70° 
to about 80°C. In another embodiment, the reaction mixture 
of di-n-propyl ether, a compound of formula 10 and the amine 
of formula Air NH is heated at a temperature of about 75° 
C. for about 12 h. 

1083. The compound of formula 10 can be obtained as 
shown below in scheme 1.6: 

Scheme 1.6 

-CN 
N 

- A - 
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35 
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-continued 
Ari OH 

--(R) 

2 
NC-N O 

10 

where Ar is defined above for the Piperidine Compounds. 
1084. A compound of formula 7a-d is reacted with diphe 
nyl cyanocarbonimidate 35 (commercially available from 
Sigma-Aldrich, St. Louis, Mo.) in an aprotic solvent such as 
diethyl ether, di-n-propyl ether, THF, DCM, or toluene to 
provide the compound of formula 10. In one embodiment, the 
aprotic solvent is DCM and the reaction mixture of the com 
pound of formula 7a-d and diphenyl cyanocarbonimidate 35 
is allowed to reactat about 25°C. In another embodiment, the 
aprotic solvent is toluene and the reaction mixture of the 
compound of formula 7a-d and diphenylcyanocarbonimidate 
35 is allowed to react at about 110° C. The compound of 
formula 7a-d and diphenyl cyanocarbonimidate 35 is typi 
cally allowed to react for a period of about 0.5 h to about 24 
h. Typically the compound of formula 10 is used without 
further purification. 
1085. The compounds of formula 7a-d can be obtained as 
described above in section 5.5.1.1. 

1086 5.5.1.4 Methods for Making Piperidine Compounds 
where X is N OH and R is OH 
1087. The Piperidine Compound where X is N-OH and 
R is —OH can be prepared by a method analogous to that 
described above in Scheme 1.1 to provide the Piperidine 
Compounds where X is O and R is —OH (3a-d) except that 
a compound of formula 11, shown below, 

11 

where R and m are as defined above, R is Ar., and P is an 
oxygen/hydroxyl protecting group, is used in place of com 
pound I followed by removal of the oxygen/hydroxyl protect 
ing group. 
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1088. The compound of formula 1 1 can be obtained as 
shown below in scheme 1.7: 

NH2OH 
-- 
Ethanol 80° C. 

12 

Protecting 
group 

13 

11 

where R and m areas defined above, R is Ar., and OP is an 
oxygen/hydroxyl protecting group. 
1089. A compound of formula 12 (about 0.3 mmol) is 
reacted with hydroxylamine (50 weight percent in water, 
about 5.8 mmol) in about 1.5 mL of ethanol with stirring at a 
temperature of about 80°C. for about 2 h. The mixture is then 
concentrated under reduced pressure to provide a compound 
of formula 13. The hydroxyl group of the compound of for 
mula 13 is then protected using an oxygen/hydroxyl protect 
ing group to provide the compound of formula 1 1. An oxy 
gen/hydroxyl protecting group known in the art can be used to 
protect the oxygen atom in the compound of formula 13. 
Suitable oxygen/hydroxyl protecting groups are disclosed in 
T. W. Greene et al., Protective Groups in Organic Synthesis 
17-200 (3d ed. 1999). In one embodiment, the compound of 
formula 1 1 is further treated using column chromatography 
or recrystallized. 
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1090 The compound of formula 12 can be obtained as 
shown below in scheme 1.8: 

Scheme 1.8 

O O 

o -H (R - (R3) CHI - (R3) 
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where R and mare as defined above and R is Ar. 
1091. A solution of a compound of formula 9 (about 0.6 
mmol), obtained as described above, in DCM is reacted with 
iodomethane (about 0.9 mmol) in about 3 mL of tetrahydro 
furan with stirring at about 25° C. for about 12 h. Excess 
iodomethane is removed from the mixture under reduced 
pressure. A solution of triethylamine (about 1.74 mmol) in 
about 2.5 mL of ethyl acetate is then added to the mixture and 
the mixture is allowed to stirfor about 2h. The mixture is then 
concentrated under reduced pressure to provide the com 
pound of formula 12 that can then be further treated if desired. 
In one embodiment, the compound of formula 12 is further 
treated using column chromatography or recrystallization. 
1092 5.5.1.5 Methods for Making Piperidine Compounds 
where X is N OR and R is —OH 
1093. The Piperidine Compound where X is N OR and 
R is —OH can be obtained by a method analogous to that 
described above in Scheme 1.1 to provide the Piperidine 
Compounds where X is O and R is —OH (3a-d) except that 
a compound of formula 14, shown below, 

14 

where R, Ro and mare as defined above and R is Ar is used 
in place of compound 1. 
1094. The compound of formula 14 can be prepared by 
reacting the compound of formula 13, obtained as described 
above in Scheme 1.7, with L-(C-C)alkyl, where L is —I, 
—Br. —Cl, or—F in the presence of sodium hydride in DMF 
at about 25°C. In one embodiment, L is —I or —Br. 
1095 5.5.1.6 Methods for Making Piperidine Compounds 
where R is a Group Other than —OH 
1096. The Piperidine Compounds where R is -halo, 
—OCF, —(C.C)alkyl, —CH2OH. —CHCl, —CHBr, 
—CHI, —CHF, —CH(halo), —CF —OR —SRio, 

84 
Jul. 2, 2009 

-COOH,-COOR –C(O)R = C(O)H, OC(O)R. 
—OC(O)NHRio —NHC(O)R. —SO-Ro. —CONCR) 
or —NO can be obtained from the Piperidine Compounds 
where R is —OH. 
1097. The Piperidine Compounds where R is - F can be 
obtained by reacting a Piperidine Compound where R is 
—OH with fluorinating reagents such as DAST, Deoxo 
Fluor, SF, HF, KF, CSF, Yarovenko's reagent, Ishikawa's 
reagent, according to the procedure described in M. Schlosser 
et al., Tetrahedron 52(24):8257-8262 (1996). 
1098. The Piperidine Compounds where R is - C1 can be 
obtained by reacting a Piperidine Compound where R is 
—OH with SOCl or PCls according to the procedure 
described in J. Amer: Chem. Soc. 120(4):673-679 (1998) or 
with CH-COCl according to the procedure described in Tett. 
Lett. 41(47):9037-9042 (2000). 
1099] The Piperidine Compounds where Rais-Br can be 
obtained by reacting a Piperidine Compound where R is 
—OH with pyridine and SOBr, according to the procedure 
described in J. Organometallic Chemistry 627(2): 179-88 
(2001) or by reacting a Piperidine Compound where R is 
—OH with pyridine and PPh/Braccording to the procedure 
described in J. Amer: Chem. Soc. 112 (9):3607-14 (1990). 
1100 The Piperidine Compounds where R is —I can be 
obtained by reacting a Piperidine Compound where R is 
—OH with H1 in acetic anhydride according to the procedure 
described in J. Amer: Chem. Soc. 87(3):539-542 (1965). 
1101 The Piperidine Compounds where R is —CH can 
be obtained by reacting a Piperidine Compound where R is 
—OH with PCls and CHTiCl, according to the procedure 
described in Angewandte Chemie, 92(11), 933-4 (1980). 
1102 The Piperidine Compounds where R is —(C-C) 
alkyl can be obtained by reacting a Piperidine Compound 
where R is —OH with p-toluenesulfonic acid in toluene 
followed by n-butyl lithium and X (C-C)alkyl, where X is 
a halogen, according to the procedure described in Charles J. 
Barnett, et al., J. Org. Chem., 54(20) 4795-4800 (1989) fol 
lowed by hydrogenating the product according to the proce 
dure described in Thomas E. D'Ambra et al., J. Org. Chem., 
54(23) 5632-5 (1989) as described below. 

r rs 
2N 2N 
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1103 The Piperidine Compounds where R is —CH2OH 
can be obtained by reacting a Piperidine Compound where Ra 
is —COOH with LiAlH according to procedures known in 
the art. The Piperidine Compounds where R is —CH-OH 
can be obtained by reacting a Piperidine Compound where Ra 
is —C(O)H with NaBH according to procedures known in 
the art. 
1104) The Piperidine Compounds where R is -COOH 
can be obtained by reacting a Piperidine Compound where R. 
is —CN with KOH according to procedures known in the art. 
1105 The Piperidine Compounds where R is CN can 
be obtained by reacting a Piperidine Compound where R is 
—OH with KCN and SOCl according to the procedure 
described in Armyanskii Khimicheskii Zhurnal. 30(9): 723 
727 (1977). 
1106. The Piperidine Compounds where R is —C(O)H 
can be obtained by reacting a Piperidine Compound where R. 
is —CN with di-iso-butylaluminum hydride (DIBAL-H) 
according to procedures known in the art. 
1107 The Piperidine Compounds where R is —OCF, 
can be obtained by reacting a Piperidine Compound where 4 
is —OH with CS; methyl idodide; and bromosuccinimide 
and pyridine/HF in DCM according to the procedure 
described in Chemical Communications (Cambridge) 3:309 
310 (1997) or Bulletin of the Chemical Society of Japan, 
73(2:471-484 (2000). 
1108 The Piperidine Compounds where R is —CH2Cl 
can be obtained by reacting a Piperidine Compound where R. 
is —CHOH, obtained as described above, with PCls accord 
ing to the procedure described in J. Amer: Chem. Soc., 120 
(4):673-679 (1998). 
1109 The Piperidine Compounds where R is CHBr 
can be obtained by reacting a Piperidine Compound where R. 
is —CHOH, obtained as described above, with SOBr, 
according to the procedure described in J. Organomet. 
Chem., 627(2): 179-188 (2001) or with PPh/Braccording to 
the procedure described in J. Amer: Chem. Soc., 112(9):3607 
3614 (1990). 
1110 The Piperidine Compounds where R is —CHF 
can be obtained by reacting a Piperidine Compound where Ra 
is —CHOH, obtained as described above, with 1 eq. of 
DAST according to the procedure described in M. Schlosser 
et al., Tetrahedron 52(24):8257-8262 (1996) and Organic 
Letters. 3(17):2713-2715 (2001). 
1111. The Piperidine Compounds where R is —CH1 
can be obtained by reacting a Piperidine Compound where R. 
is —CH2OH, obtained as described above, with PPh/I 
according to the procedure described in Organic Process 
Research and Development 6(2):190-191 (2002). 
1112. The Piperidine Compounds where R is —CH 
(halo) can be obtained by reacting a Piperidine Compound 
where R is —C(O)H, obtained as described above, with 
(FCSO)O followed by Mg(halo) in CS according to the 
procedure described in Synthesis 12:1076-1078 (1986). 
1113. The Piperidine Compounds where R is —CHF 
can also be obtained by reacting a Piperidine Compound 
where R is —C(O)H, obtained as described above, with 2 eq. 
of DAST according to the procedure described in M. Schlo 
sser et al., Tetrahedron 52(24):8257-8262 (1996) and 
Organic Letters. 3(17):2713-2715 (2001). 
1114. The Piperidine Compounds where R is —CF can 
be obtained by reacting a Piperidine Compound where R is 
—C(O)H, obtained as described above, with copper(I) iodide 
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and Sodium trifluoroacetate according to the procedure 
described in U.S. Pat. No. 4,866,197 to Bauman. 
1115 The Piperidine Compounds where R is —OR can 
be obtained by reacting a Piperidine Compound where R is 
—OH, obtained as described above, with Rio X where X is 
a halogen in the presence of NaOH according to the procedure 
described in European Journal of Medicinal Chemistry 
24(4):391-396 (1989). 
1116. The Piperidine Compounds where R is —SR can 
be obtained by reacting a Piperidine Compound where R is 
—OH, obtained as described above, with R. SH according 
to the procedure described in U.S. Pat. No. 4,409.229 to Ong 
et al. or Journal of Medicinal Chemistry 24(1):74-79 (1981). 
1117 The Piperidine Compounds where R is COOR 
can be obtained by esterifying a Piperidine Compound where 
Ra is —COOH, obtained as described above, with Rio OH. 
Methods to esterify carboxylic acids are known in the art. 
1118. The Piperidine Compounds where R is —OC(O) 
Ro can be obtained by reacting a Piperidine Compound 
where R is —OH, obtained as described above, with RC 
(O)C1 according to the procedure described in European 
Journal of Medicinal Chemistry 24(4):391-396 (1989). The 
acid chlorides, RC(O)Cl. can be prepared from the corre 
sponding carboxylic acid, RoCOOH, using procedures 
known in the art. 
1119 The Piperidine Compounds where R is NHC(O) 
R can be obtained by reacting a Piperidine Compound 
where R is —OH with RCN in the presence of HSO 
followed by KCO in DCM as described in Bioorganic and 
Medicinal Chemistry Letters 10(17):2001-2014 (2000). 
1120. The Piperidine Compounds where R is —OC(O) 
NH can be obtained by reacting a Piperidine Compound 
where R is –OH with ClCCONCO in DCM at 0°C. with 
stirring for about 2 hand then adding to the resulting mixture 
KCO in methanol-water and allowing the resulting mixture 
to stir for about 4 h at 0° C. and about 2 hat about 25° C. 
according to the procedure described in Christopher P. 
Holmes et al., J. Org. Chem., 54(1):98-108 (1989). 
1121. The Piperidine Compounds where R is —OC(O) 
NHR can be obtained by reacting a Piperidine Compound 
where R is —OH with an isocyanate of formula RoNCO in 
refluxing THF for about 24hat about 25°C. according to the 
procedure described in Andre Hallot et al., J. Med. Chem., 
29(3):369-375 (1986). 
1122. The Piperidine Compounds where R is —SOR, 
—NO. —CN, —COR. —COOR and CONCR) can 
be prepared by the illustrative methods described below. 
1123. A compound of formula 15 is reacted with a com 
pound of formula 16a-d in the presence of a base according to 
the procedure described in Journal of Heterocycle Chemistry, 
23(1):73-75 (1986) or Organic Chemistry and Procedures 
International 28(4):478-480 (1996) to provide a compound 
of formula 17a-d, as described below in scheme 1.9: 

Scheme 1.9 
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where R. R. R. n, m, and p are as defined above. Y is 
—SOR, —NO, - CN, —COR —COOR, or CON 
(R), and NP is a nitrogen protecting group. 
1124. The nitrogen protecting group is then removed from 
the compound of formula 17a-d to provide a compound of 
formula 18a-d. Any nitrogen protecting group known in the 
art can be used to protect the nitrogen in the compound of 
formula 15. 

1125. To provide the Piperidine compounds of formula I 
where X is O and R is —SOR, NO. —CN, —COR 
—COOR or CONCR), the compound of formula 18a-d 
is then reacted with an isocyanate of formula R NCO 

Jul. 2, 2009 
86 

according to a procedure analogous to that described above in 
scheme 1.4 and described below in Scheme 1.10: 

Scheme 1.1() 
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where R. R. R. n, m, and p are as defined above. Y is 
—SO-Ro. —NO. —COR, or—CONCR); and R is Ar. 
1126. A compound of formula 18a-d is reacted with a 
compound of formula R—NCO according to a procedure 
analogous to that described above in Scheme 1.4. 
1127 To provide the Piperidine Compounds where X is S 
and R is —SOR - NO. —CN, —COR. -COOR, 
or CONCR), the compound of formula 18a-d is reacted 
with an isothiocyanate of formula R—NCS according to a 
procedure analogous to that described above in Section 5.5. 
1.2. 

1128 To provide the Piperidine Compounds where X is 
N—CN and R is SOR, NO. —CN, —COR 
—COOR or CONCR), the compound of formula 18a-d 
is reacted with diphenyl cyanocarbonimidate 35 and then an 
amine of formula R-NH2 according to a procedure analo 
gous to that described above in Section 5.5.1.3. 
1129. To provide the Piperidine Compounds where X is 
N—OH and R is —SOR, NO. —CN, —COR 
—COOR or CONCR), the Piperidine Compound where 
X is S and R is —SORO - NO. —CN, —COR 
—COOR, and CONCR) is reacted with methyl iodide 
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according to a procedure analogous to that described above in 
scheme 1.8 to provide a compound of formula 19, 

19 

N 

R 

where Art, R, m, and Y are as defined above and R is Ar. 
1130. The compound of formula 19 is then reacted with 
hydroxylamine in ethanol according to a procedure analo 
gous to that described above in Scheme 1.8 to provide the 
Piperidine Compounds where X is N—OH and R is 
—SO.R.o NO. —CN, —COR. -COOR or CON 
(R13)2. 
1131) To provide the Piperidine Compounds where X is 
N—OR and R is —SO-Ro. —NO. —CN, —COR 
—COOR or CONCR), the Piperidine Compound where 
X is NOH and R is —SOR —NO. —CN, —COR 
—COOR, and CONCR) is reacted with X—(C-C) 
alkyl, where X is —I, —Br. —Cl, or —F in the presence of 
triethylamine according to a procedure analogous to that 
described above in Section 5.5.1.6. 
1132. The compound of formula 15 is commercially avail 
able or can be prepared by methods known in the art. 
1133. The compounds of formula 16a-d where Y is 
—SO-Ro can be obtained by reacting a compound of for 
mula 16a-d, where Y is a halogen, with RSOH according to 
the procedure described in J. Org. Chem. 67(13):4387-4391 
(2002) or international publication no. WO 02/48098. 
1134. The compounds of formula 16a-d where Y is —CN 
can be obtained by reacting a compound of formula 16a-d. 
whereYisa halogen, with potassium cyanide according to the 
procedure described in Farmaco 45(9):945-953 (1990). 
1135 The compounds of formula 16a-d where Y is 
—COOR can be obtained by reacting a compound of for 
mula 16a-d, where Y is a halogen, with (a) potassium cyanide, 
(b) water, and (c) ROH and SOCl according to the proce 
dure described in Farmaco 45(9):945-953 (1990). 
1136. The compounds of formula 16a-d where Y is 
—COR can be obtained by reacting a compound of formula 
16a-d, where Y is a halogen, with RC(O)H and trimethyl 
silyl cyanide according to the procedure described in interna 
tional publication no. WO 01/81333. 
1137. The compounds of formula 16a-d where Y is 
—CONCR) can be obtained by reacting a compound of 
formula 16a-d, where Y is a halogen, with (a) potassium 
cyanide, (b) water, and (c) NH(R) and SOCl according to 
the procedure described in Farmaco 45(9):945-953 (1990). 
1138. The compounds of formula 16a-d where Y is —NO 
can be obtained by reacting a compound of formula 2a-d 
where X is CH with NaNH in liquid NH followed by 
CHCHCH ONO at a temperature of less than -33°C. to 
provide a nitronate that is then reacted under acidic condition 
to provide the compound of formula 16a-d where Y is NO. 
according to the procedure described in H. Feuer et al., J. Am. 
Chem. Soc. 91(7): 1856-1857 (1969) and as described in 
scheme 1.11 below, where R, R2, n and p are as defined 
above. 
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Scheme 1.11 
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1139. The compounds of formula 16a-d where Y is -halo 
are commercially available or can be prepared by methods 
known in the art. 

1140 Certain Piperidine Compounds can have one or 
more asymmetric centers and therefore exist in different 
enantiomeric and diastereomeric forms. A Piperidine Com 
pound can be in the form of an optical isomer or a diastere 
omer. Accordingly, the invention encompasses Piperidine 
Compounds and their uses as described herein in the form of 
their optical isomers, diastereomers, and mixtures thereof, 
including a racemic mixture. Optical isomers of the Piperi 
dine Compounds can be obtained by known techniques such 
as chiral chromatography or formation of diastereomeric salts 
from an optically active acid or base. 
1141. In addition, one or more hydrogen, carbon or other 
atoms of a Piperidine Compound can be replaced by an iso 
tope of the hydrogen, carbon or other atoms. Such com 
pounds, which are encompassed by the invention, are useful 
as research and diagnostic tools in metabolism pharmacoki 
netic studies and in binding assays. 
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1142 5.5.1.7 Methods for Installing R Groups on Ar 
When R is Q 
1143) The conversion of a halide, L to a vinyl group via a 
Suzuki cross-coupling reaction is exemplified in Scheme 1.12 
below, where R. R. R. and p are as defined above, L is 
defined as -halo, and P is a nitrogen protecting group known 
in the art. While this example demonstrates the conversion 
when L is in the 5-position of the pyridyl ring of 20, the 
transformation can be carried out when L is in other positions 
on the aryl ring as well. Moreover, the same technique can be 
used when Aris another pyridyl ring, pyrimidinyl, pyrazinyl 
or pyridazinyl ring. 

L / / 
O 21\1 

V 1N1N O 

Pd(DPPF)2Cl2, 
DMF, 100° C., 14h 

(R2), N- N 

Null 
R 

R4 

J (R3) 
N 

J-R . 
NP 

21 

1144. To a degassed DMF solution of compound 20 (1.6 
mmol) in a 100 mL round bottom flask, is added CsF (3.2 
mmol), di-n-butyl vinylboronic ester (0.388 mL, 1.76 mmol) 
and palladium diphenylphosphinoferrocene dichloride (Pd 
(DPPF)C1, 0.128 mmol). The resulting mixture is stirred at 
100° C. for 14 hr, then cooled to a temperature of about 25°C. 
and diluted with 100 mL ethyl acetate, which was washed 
with brine (3x50 mL). The organic layer was isolated, dried, 
and concentrated under reduced pressure. Silica gel column 
chromatography gives the product, 21. 
1145) Other techniques for the installation of the vinyl 
group are shown in schemes 1.13a and 1.13b. In Scheme 
1.13a, the first step involves the oxidation of a benzylic alco 
hol to an aldehyde. This is followed by a Wittig olefination, to 
yield the vinyl group. Once again, while this example dem 
onstrates the conversion when the starting benzylic alcohol is 
in the 5-position of a pyridyl ring, similar conversions can be 
carried out at other positions. Moreover, the same technique 
can be used when Ar, is another pyridyl ring, pyrimidinyl, 
pyrazinyl or pyridazinyl. 
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Scheme 1.13a. 
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1146 To a 500 mL round-bottom flask, manganese oxide 
(0.50 mol) is added to a solution of 22 (50.0 mmol) in anhy 
drous CHCl (150 mL). The resulting mixture is stirred at a 
temperature of about 25°C. for 48 h and then the reaction 
mixture is filtered through CELITE and concentrated. The 
resulting mixture is chromatographed by silica gel column 
chromatography eluting with a gradient of ethyl acetate (0%- 
40%)/hexanes to provide aldehyde 23. 
1147 To a cooled 0° C., stirred slurry of methyltriph 
enylphosphonium bromide (10.0 g) in toluene (200 mL) is 
added potassium t-butoxide (3.07 g) portionwise to produce a 
yellow slurry. After 1 hr., the reaction mixture is cooled to 
-20°C., and 23 (22.72 mmol) dissolved in tetrahydrofuran (6 
mL) is added dropwise to produce a purple colored slurry. The 
reaction mixture is heated to 0°C. and stirred for additional 1 
hr. Then the reaction mixture is treated with saturated aque 
ous brine (150 mL) and diluted with ethyl acetate (200 mL). 
The resulting organic layer is washed with brine, dried over 
anhydrous Sodium sulfate and concentrated under reduced 
pressure. The resulting product is chromatographed by silica 
gel column chromatography column, eluting with a gradient 
of ethyl acetate (0%-10%)/hexanes to provide product 24. 
1148. In scheme 1.13b, the first step involves the reduction 
of a benzylic ketone to a hydroxyl. This is followed by a 
dehydration reaction to yield the vinyl group. Once again, 
while this example demonstrates the conversion when the 
starting benzylic ketone is in the 5-position of a pyridyl ring, 
similar conversions can be carried out at other positions. 
Moreover, the same technique can be used when Ar, is 
another pyridyl ring, pyrimidinyl, pyrazinyl or pyridazinyl. 

Scheme 1.13b. 
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1149. To a well-stirred suspension of 23 (665g, 3.5 mol) in 
methanol (3.5 L) at 0°C. is added sodium borohydride (66.21 
g, 1.75 mol) portionwise at a rate such that the reaction 
mixture temperature does not exceed 5° C. After the addition 
is complete, the reaction mixture is warmed to a temperature 
of about 25° C. and stirred an additional 1 h. The reaction 

mixture is concentrated under reduced pressure and the resi 
due mixed with 2 L diethyl ether and 2 L 1N HC1. The layers 
are separated and the aqueous layer extracted twice with 
diethyl ether (250 mL for each extraction). The organic por 
tions are combined, dried (MgSO4), and concentrated under 
reduced pressure to provide 23a. 
1150. To a solution of 23a (311 g, 1.62 mol) in chloroben 
Zene (3 L) is added p-toluene sulfonic acid (431 g, 2.5 mol). 
The reaction mixture is heated to reflux, about 140°C., and 
water is removed concurrently. At the completion of the reac 
tion, the mixture is concentrated under reduced pressure to 
about 500 mL, diluted with 2 L of water, and extracted three 
times with ethyl acetate (1 L for each extraction). The organic 
portions are combined, dried (Na2SO), and concentrated 
under reduced pressure under mild heating to provide a resi 
due. The residue is added to 500 mL of methylene chloride 
and applied to the top of column packed with 2 kg silica eluted 
with a 0% to 10% gradient of ethyl acetate in hexane to 
provide 24. 
1151 Vinyl groups are highly versatile, because they area 
synthetic handle that can be further modified. It is well known 
in synthetic organic chemistry that olefin hydrolysis yields a 
benzylic hydroxyl group, hydroboration gives a primary 
hydroxyl group, oZonolysis gives an aldehyde or ketone, oxi 
dation gives a carboxylic acid, olefin metathesis extends the 
chain, and dihydroxylation gives a 1,2-diol. Many additional 
olefin functionalization techniques are available to those 
skilled in organic synthesis. Once functionalized, the group 
can undergo further transformations. Exemplified in scheme 
1.14 is the vinyl group of 21 undergoing an asymmetric 
dihydroxylation. 
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Scheme 1.14 
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1152. In a 100 mL round bottom flask, AD-mix a (0.5 g) is 
added to a mixture oft-butanol and water (2 mL/2 mL) and the 
mixture is stirred at a temperature of about 25°C. for 0.5 hr, 
and then cooled to 0°C. This solution is quickly poured into 
another ice chilled flask, which contains compound 21 (0.41 
mmol). The mixture is stirred vigorously in an ice bath for 96 
h, and then diluted with ethyl acetate (50 mL) and 2 mL 
saturated NaSOs. The ethyl acetate layer is isolated, dried, 
and concentrated under reduced pressure with a rotary evapo 
rator to provide 25a. The other enantiomer, can be synthe 
sized by the reaction of 21 with AD-mix B to yield 25b. As 
demonstrated in scheme 1.14, the stereochemistry (R or S) of 
the resulting diol, is dependent upon the chirality of the ligand 
used in the AD mix as described in Sharpless et al., J. Org. 
Chem. 57:2768-2771 (1992). AD-mix is composed of the 
following components: potassium osmate (KOSO(OH)4), 
potassium ferricyanide (KFe(CN)), potassium carbonate 
(K2CO), and the chiral ligands are shown in Scheme 1.15. 

Ligand for AD-mix C. 

MeO 
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-continued 
Ligand for AD-mix f: 

MeO 

1153. The racemic diol, 25c, can be synthesized by meth 
ods known in the art, using osmium tetroxide (OSO) and 
N-methyl morpholine N-oxide (NMO) in an aqueous acetone 
Solution. 
1154 5.5.2 Methods for Making Compounds of Formula I 
where W is C and the Dashed Line is Present 
1155 The compounds of formula 1 where W is C and the 
dashed line is present, i.e., “Tetrahydropiperidyl Com 
pounds.” can be made using conventional organic synthesis or 
by the following illustrative methods shown in the schemes 
below. 
1156 5.5.2.1 Methods for Making the Tetrahydropip 
eridyl Compounds where X is O 
1157. The Tetrahydropiperidyl Compounds where X is O 
can be obtained by the following illustrative method shown 
below in Schemes 2.1 and 2.2, where Rs, Ar., and m are as 
defined above. 

Scheme 2.1 
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1158 Referring to scheme 2.1 above, compound I (about 
3.6 mmol) is dissolved in THF (100 mL) and the resulting 
solution cooled to -78° C. To the cooled solution is added 
LiHMDS (8.75 mmol) and the reaction mixture is stirred at 
-78° C. for 2 h. Compound 26 (about 3.6 mmol, Sigma 
Aldrich) is then added to the reaction mixture and the reaction 
mixture is stirred at -78°C. for 2 h. The reaction mixture is 
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then allowed to warm to 25° C. and concentrated under 
reduced pressure to provide a compound of formula 27. 
1159 The compound of formula 27 is then reacted with a 
compound of formula 28a-d to provide the Tetrahydropip 
eridyl Compound where X is O as shown below in scheme 
2.2: 

Scheme 2.2 
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where R. R. R. Ar., n. m., and pare as defined above. 
1160 Pd(PPh) (0.11 mmol) is dissolved in THF (about 
50 mL) and the compound of formula 27 (about 2.2 mmol) is 
added to the resulting solution followed by a compound of 
formula 28a-d (about 6.6 mmol as a 0.5M solution in THF). 
1161 The reaction mixture is then heated for 1 h at the 
reflux temperature of the solvent. The reaction mixture is 
allowed to cool to 25° C. and concentrated under reduced 
pressure to provide the Tetrahydropiperidyl Compound 
where X is O. The Tetrahydropiperidyl Compound where X is 
O can be further treated if desired. In one embodiment, the 
Tetrahydropiperidyl Compound where X is O is chromato 
graphed using silica gel column chromatography followed by 
trituration with ethyl acetate. 
1162. Where m=1, R is bonded to an sp3 carbon, and 27 

is either racemic or a mixture of enantiomers, the resulting 
Tetrahydropiperidyl Compound in scheme 2.2 will also be 
racemic or an enantiomeric mixture. If a single stereoisomer 
is desired, it is possible to use chiral separation techniques 
known in the art, such as chiral chromatography or chiral 
resolution, to isolate a single isomer. 
1163 Another technique that can be used to couple the 
tetrahydropiperidyl group and Ar is the Suzuki cross-cou 
pling reaction. This is accomplished by a catalyst mediated 
reaction of 2a with the tetrahydropiperidyl borane, 29 as 
exemplified in scheme 2.3 below. While the reaction shown 
has Art as a pyridyl group, the same technique can be used 
when Ar is a pyrazinyl (2b), pyrimidinyl (2c), pyridazinyl 
(2d) or other pyrazinyl rings. 

Scheme 2.3 
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-continued 

1164. A 150 mL sealed vessel is charged with 2a (3.37 
mmol), 29 (4.04 mmol), Pd(PPh)C1 (0.27 mmol), potas 
sium carbonate (6.40 mmol), and a mixture of DME/EtOH/ 
HO(8 mL/4 mL/8 mL). The resulting mixture is purged with 
nitrogen, sealed, and heated at 90°C. with a vigorous stirring. 
After 2 hrs, the reaction mixture is cooled to a temperature of 
about 25° C. and diluted with EtOAc (50 mL). The organic 
layer is washed with brine, dried (NaSO), and concentrated 
under reduced pressure. The residue is chromatographed by 
silica gel column chromatography with a gradient of ethyl 
acetate (0%-30%)/hexanes to provide product 30. 
1165. The boronate ester, 29 can be synthesized by the 
method demonstrated below in scheme 2.4. 

Scheme 2.4 
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1166 Bis(pinacolato) diboron (333.6 mmol), diphe 
nylphosphino ferrocene (9.1 mmol), palladium diphe 
nylphosphinoferrocene dichloride (1:1 complex with dichlo 
romethane) (9.1 mmol), and potassium acetate (909.9 mmol) 
are suspended in dry dioxane (900 mL) under argon with 
mechanical stirring. 4-(Nonafluorobutane-1-sulfonyloxy)-3, 
6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester 
(303.3 mmol) in dry dioxane (500 mL) is added and the 
mixture is heated to 85°C. for 16 h. The mixture is cooled, 
filtered through CELITE, and the filter cake is washed with 
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dichloromethane (2 L). The filtrate is concentrated under 
reduced pressure to provide a black solid. This is adsorbed 
onto silica gel (250 g) and applied to the head of a 4" silica gel 
column, and it is then eluted with hexanes (5 L) followed by 
20:1 hexanes:ethyl acetate, and finally ethyl acetate (10 L) to 
yield 29. 
1167 5.5.2.2 Methods for Making the Tetrahydropip 
eridyl Compounds where X is S 
1168. The Tetrahydropiperidyl Compounds where X is S 
can be obtained by methods analogous to that described 
above in schemes 2.1 and 2.2 to provide the Tetrahydropip 
eridyl Compounds where X is O., except that an isothiocyan 
ate of formula Air NCS is used in place of the isocyanate 
Ar NCO. 
1169 5.5.2.3 Methods for Making the Tetrahydropip 
eridyl Compounds where X is N. CN 
1170. The Tetrahydropiperidyl Compounds where X is 
N—CN can be obtained as shown below in Schemes 2.5 and 

2.6 where Ar R, and m are as defined above. 

Scheme 2.5 
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O-SOCF 

34 

1171. A ketal of formula 31 (about 14 mmol) is reacted 
with an amine of formula Air NH (about 14 mmol) in an 
aprotic organic solvent (about 7 mL) such as diethyl ether, 
di-n-propyl ether, THF, DCM, or toluene at a temperature of 
from about 25° C. to about the reflux temperature of the 
solvent for a period of from about 0.5 h to about 24 h. The 
reaction mixture is then concentrated under reduced pressure 
to provide a compound of formula32. In one embodiment, the 
aprotic organic solvent is di-n-propyl ether. In another 
embodiment, a reaction mixture of di-n-propyl ether, a com 
pound of formula 31 and the amine of formula Air NH is 
heated at a temperature of about 70° to about 80°C. 
1172. The compound of formula 32 is then dissolved in 
THF (about 20 mL). About 1N HCl in acetic acid (about 30 
mL) is added to the THF solution of the compound of formula 
32 and the resulting mixture is heated at the reflux tempera 
ture of the solvent. Typically, the reaction mixture is heated at 
the reflux temperature of the solvent for about 3 h. The reac 
tion mixture is then cooled and concentrated under reduced 
pressure to provide a residue that is dissolved in DCM. The 
DCM solution is then extracted with aqueous Na,CO. The 
aqueous and organic layers are separated and the aqueous 
layer is extracted three times with DCM. The organic portions 
are combined, dried (MgSO4), and concentrated under 
reduced pressure to provide a compound of formula 33. The 
compound of formula 33 can be further treated if desired. In 
one embodiment, the compound of formula 33 is chromato 
graphed using silica gel column chromatography. 
1173. The compound of formula 33 (about 3.6 mmol) is 
then dissolved in THF (about 100 mL) and the resulting 
solution cooled to about -78° C. To the cooled solution is 

added LiHMDS (about 8.75 mmol) and the reaction mixture 
is stirred at about -78° C. for about 2 h. A compound of 
formula 26 (about 3.6 mmol. Sigma-Aldrich) is then added to 
the reaction mixture and the reaction mixture stirred at about 
-78°C. for about 2h. The reaction mixture is then allowed to 
warm to about 25°C. and concentrated under reduced pres 
Sure to provide a compound of formula 34. 
1174. The compound of formula 34 is then reacted with a 
compound of formula 28a-d as shown below in scheme 2.6 
below to provide the Tetrahydropiperidyl Compound where 
X is N. CN. 
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Scheme 2.6 
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where Ar R. R. R. n, m, and pare as defined above. 
1175 Pd(PPh) is dissolved in THF (about 50 mL) and 
the compound of formula 34 (about 2.2 mmol) is added to the 
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resulting mixture followed by a compound of formula 28a-d 
(about 6.6 mmol as a 0.5M solution in THF). The reaction 
mixture is then heated for about 1 h at the reflux temperature 
of the solvent. The reaction mixture is allowed to cool to about 
25° C. and concentrated under reduced pressure to provide 
the Tetrahydropiperidyl Compound where X is N CN. The 
Tetrahydropiperidyl Compound where X is N CN can be 
further treated if desired. In one embodiment, the Tetrahydro 
piperidyl Compound where X is N CN is chromatographed 
by silica gel column chromatography. 
1176. Where m=1, R is bonded to an sp3 carbon, and 34 

is either racemic or a mixture of enantiomers, the resulting 
Tetrahydropiperidyl Compound in scheme 2.6 will also be 
racemic or an enantiomeric mixtures. If a single stereoisomer 
is desired, it is possible to use chiral separation techniques 
known in the art, such as chiral chromatography or chiral 
resolution, to isolate a single isomer. 
1177. The compound of formula 31 can be obtained as 
shown below in scheme 2.7. 

Scheme 2.7 
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where Rs, and m are as defined above. 
1178 Compound 4 is reacted with diphenyl cyanocarbon 
imidate 35 (Sigma-Aldrich) in an aprotic solvent Such as 
diethyl ether, di-n-propyl ether, THF, DCM, or toluene to 
provide the compound of formula31. In one embodiment, the 
aprotic solventis DCM and the reaction mixture of compound 
4 and diphenyl cyanocarbonimidate 35 is allowed to react at 
about 25°C. In another embodiment, the aprotic solvent is 
toluene and the reaction mixture of compound 4 and diphenyl 
cyanocarbonimidate 35 is allowed to react at about 110° C. 
Compound 4 and diphenyl cyanocarbonimidate 35 are typi 
cally allowed to react for a period of about 0.5 h to about 24 
h 

1179 The compounds of formula 28a-d can be obtained as 
described above by methods known in the art. 
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1180 5.5.2.4 Methods for Making the Tetrahydropip 
eridyl Compounds where X is N—OH -continued 
1181. The Tetrahydropiperidyl Compounds where X is (R2) 
N-OH can be obtained in a manner analogous to schemes XN 
2.6 and 2.7 in section 5.5.2.3, which is shown in scheme 2.8. N 
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-continued -continued 

(R2) (R2) 
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als where Ar R. R. R. n. m., and pare as defined above and P 
OP-O-N t is an oxygen/hydroxyl protecting group. 

Ar2 1182. The method for obtaining the Tetrahydropiperidyl 
39c Compounds where X is N OH as described above in scheme 

(R) 2.8 is analogous to that described above in Schemes 2.5 and 
X N 2.6 to provide the Tetrahydropiperidyl Compounds where X 
n is N. CN except that a compound of formula 38 is used in 
2N place of the compound of formula 34. 

R 1183. The compound of formula 36 can be obtained as 
described below in scheme 2.9. 
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