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Description
FIELD

[0001] This disclosure relates to a family of compounds acting as opioid receptor ligands. Such compounds may
provide therapeutic benefit in the treatment of pain.

BACKGROUND

[0002] Opioid receptors (ORs) mediate the actions of morphine and morphine-like opioids, including most clinical
analgesics. Three molecularly and pharmacologically distinct opioid receptor types have been described: §, « and .
Furthermore, each type is believed to have sub-types. All three of these opioid receptor types appear to share the same
functional mechanisms at a cellular level. For example, activation of the opioid receptors causes inhibition of adenylate
cyclase, and recruits p-arrestin.

[0003] When therapeutic doses of morphine are given to patients with pain, the patients report that the pain is less
intense, less discomforting, or entirely gone. In addition to experiencing relief of distress, some patients experience
euphoria. However, when morphine in a selected pain-relieving dose is given to a pain-free individual, the experience
is not always pleasant; nausea is common, and vomiting may also occur. Drowsiness, inability to concentrate, difficulty
in mentation, apathy, lessened physical activity, reduced visual acuity, and lethargy may ensue.

[0004] There is a continuing need for new OR modulators to be used as analgesics. There is a further need for OR
agonists as analgesics having reduced side effects. There is afurther need for OR agonists as analgesics having reduced
side effects for the treatment of pain, immune dysfunction, inflammation, esophageal reflux, neurological and psychiatric
conditions, urological and reproductive conditions, medicaments for drug and alcohol abuse, agents for treating gastritis
and diarrhea, cardiovascular agents and/or agents for the treatment of respiratory diseases and cough. US 2009/247561
describes compounds that have affinity to the p-opioid receptor and the ORL1-receptor, methods for their production,
medications containing these compounds and the use of these compounds for the treatment of pain and other conditions.

SUMMARY

[0005] Thisdisclosure describes opioid receptor (OR) ligands. It also describes methods of modulating opioid receptor
activity using the compositions described herein. Certain compositions described herein act as opioid receptor agonists.
Other compositions described herein act as opioid receptor antagonists.

[0006] Also described herein are compounds having the structure of Formula I

[0007] Inthe structure above, variables A4, Ay, Az, Ay, Ag, B¢, By, B3, By, Bs, and D4 can be selected from the respective
groups of chemical moieties later described. OR ligand derivatives and mimetics are also provided. Also provided are
processes for preparing these compounds.

[0008] Also described herein are pharmaceutical compositions comprising one or more compounds as described
herein a pharmaceutically acceptable carrier. Naturally, the compounds described herein can be employed in any form,
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such as a solid or solution (e.g., agueous solution) as is described further below. The compounds described herein, for
example, can be obtained and employed in a lyophilized form alone or with suitable additives.

[0009] Also described herein are methods for treating pain and pain-related disorders. Such a method would comprise
administering a therapeutically effective amount of one or more compounds described herein to a subjector subject in
need thereof.

Detailed Description

[0010] This disclosure describes a family of compounds, OR ligands, with a unique profile. The compounds described
herein act as agonists or antagonists of opioid receptor (OR)-mediated signal transduction. The ligands of these receptors
can be used to treat pathologies associated with ORs including pain and pain related disorders. Aspects of the invention
for which protection is sought are as defined in the claims.

[0011] Compounds also comprise Formula I:

wherein: A, is null, CH,, CHR4, CRR,, CH, CR4, O, §, 8O, SO,, NH or NRy; A, is null, CH,, CHRg, CR5Rg, CH, CRg,
0, 8, 80, 80,5, NH or NR5; Az is null, CH,, CHR,, CR;Rg, O, S, SO, 8O,, NH, NR;, CH or CRy; A is null, CH,, cycle
of the formula C(CH,),,, where n = 2-5, CHRg, CRgR4, O, S, 8O, 80,, NH, NRg, CH or CRg; and Ag is null, CH,, CHR ¢4,
CR44R42, CH,CH5, CHR4CH,, CH,CHR 44, CHR14CHR5, O, S, SO, SO,, NH, NR¢, CH or CRy4.

[0012] No more than 2 out of 5 A, (specifically A, Ay, Az, Ay, Ag) can be null at the same time. The number of
heteroatoms from A, to A5 cannot exceed 2 at the same time, and O-O, S-O; S-S; S-N fragments in the ring structure
are excluded from this composition.

[0013] The ring containing A4, Ay, A3, A4, As and the carbon connected to D4 can be fused with another ring, such as
benzene, pyridine, pyrimidine, furan, thiophene or pyridazine, but not limited to these examples, where the resulting
bicycle is chemically stable and synthetically accessible. It is also understood that the above-mentioned fused rings
could be multiply substituted with cyano, halogen, alkyl, branched alkyl, halogenated alkyl, hydroxyl, alkyloxy, formyl,
acetyl, amino, alkylamino, dialkylamino, mercaptanyl, alkylmercaptanyl, and other small substitution groups. The bonds
between Ajand A,, A, and Aj, Az and Ay, A, and Ag can independently be a single bond or a double bond. The bonds
between Ay and A,, A, and Az, Az and Ay, A, and Az cannot be a double bond at the same time.

[0014] A, and A, can be connected by a carbon bridge. Examples of such a bridge include -CH,-, and -CH,CH,-.
[0015] B,is CH,, CHR43, CR13R14, O, S, SO, SO,, NH, NR43, CR3 0r CO. B, is CH,, CHR 5, CR45R 5, CRq50r CO.
B3 is H, alkyl, branched alkyl, halogenated alkyl, aryl, arylalkyl, alkylcarbonyl, branched alkylcarbonyl, arylcarbonyl,
alkoxycarbonyl, or alkylsulfonyl. B, is null, C4-Cg alkyl, CH,, CH,CH,, CHR 19, CR1gR5g or CO. When By, is an alkyl one
or more of the hydrogens can be replaced with a deuterium. B is alkyl, branched alkyl, halogenated alkyl, carbocycle-
substituted alkyl, aryl, carbocycle or arylalkyl.

[0016] Aryl, heteroaryl and carbocycle (non-aromatic)/heterocycle (non-aromatic with 1-3 heteroatoms, including O,
N, S) are either unsubstituted, or substituted with small substitution groups. Small substitution groups can be cyano,
halogen, alkyl, branched alkyl, halogenated alkyl, hydroxyl, alkyloxy, amino, alkylamino, dialkylamino, mercaptanyl,
alkylmercaptanyl, alkylsulfonyl, aminosulfonyl, alkylaminosulfonyl, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, aryl, arylalkyl, carbocycle or carbocycle-alkyl. The small substitution groups
may be selected from F, Cl, Br, CH,, CH,CH5, CH,F, CHF,, CF5, n-Pr, n-Bu, i-Bu, sec-Bu, i-Pr, t-Bu, CN, OH, OMe,
OEt, O-iPr, OCF5, NH,, NHMe, NMe,, methoxycarbonyl, methanesuflonyl, Ph, benzyl, MeSO,, formyl, and acetyl.
[0017] Carbocycle may contain double bonds, but they should not be aromatic.
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[0018] D, is an aryl or heteroaryl group or a carbocycle.

[0019] An arylgroup is either a monocyclic aromatic group or a bicyclic aromatic group. A heteroaryl group may contain
heteroatoms in the aromatic group. The following structures are some examples of representive aryl and heteroaryl
groups, but the aryl and heteroaryl groups are not limited to those examples:
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Carbocycle is either a monocyclic or a bicyclic non-aromatic ring system. The following structures are some

examples of representative carbocycle, but the carbocycle is not limited to those examples:
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wherein X4, and X, in the carbocycle examples are independently O, S, N, NH or NRg.

[0021] The aryl and heteroaryl groups can be independently mono or multiply substituted with cyano, halogen, alkyl,
branched alkyl, halogenated alkyl, hydroxyl, alkyloxy, amino, alkylamino, dialkylamino, mercaptanyl, alkylmercaptanyl,
alkylsulfonyl, aminosulfonyl, alkylaminosulfonyl, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, di-
alkylaminocarbonyl, aryl, arylalkyl, carbocycle, carbocycle-alkyl, and/or other small substitution groups. In some instances
the small substitution groups are selected from F, Cl, Br, CH3, CH,CH3, CH,F, CHF,, CF3, n-Pr, n-Bu, i-Bu, sec-Bu, i-
Pr, t-Bu, CN, OH, OMe, OEt, O-iPr, OCF;, NH,, NHMe, NMe,, methoxycarbonyl, methanesulfonyl, Ph, benzyl, formyl,
and acetyl.

[0022] D, is an aryl, heteroaryl or a carbocycle.

[0023] Ry, Ry Rs, Rg, Ry, Rg, Rg, Ryg, R11, Ry2, Ry3, Rys, Rys Rye, Ryg Ryg, @and Ryq are independently: cyano,
halogen, hydroxyl, alkyloxy, alkyl, branched alkyl, halogenated alkyl, branched halogenated alkyl, aryl, arylalkyl, carbo-
cycle, carbocycle-alkyl, alkylcarbonyl, branched alkylcarbonyl, halogenated alkylcarbonyl, branched halogenated alkyl-
carbonyl, arylcarbonyl or alkoxycarbonyl. Ry, Ry, R5, Rg, Rz, Rg, Rg, Ry, Rqq, Ry2, Rq3, Ryss Rys Ryg, Ryg, Rqg, and
Rop may be independently F, Cl, Br, CH,;, CH,CH,, CH,F, CHF,, CF3, n-Pr, n-Bu, i-Bu, sec-Bu, i-Pr, t-Bu, CN, OH,
OMe, OEt, O-i-Pr, methoxycarbonyl, phenyl, benzyl, formyl or acetyl, whenever the resulting structure is stable.
[0024] R, and R,, R5and Rg, R; and Rg, Rg and R4g, Rq1 and Ry5, Ry3 and Ry4, Ry5 and R4, Rqg and Ryg, or Rys
and Ryg can form a monocycle.

[0025] Me is methyl; Et is ethyl; i-Pr is i-propyl; t-Bu is t-butyl; Ph is phenyl.

[0026] The following compounds can be excluded from the genus of compounds:

1) 2-[({2-[2-Ethyl-2-methyl-4-(4-methylphenyl)oxan-4-yl]lethyl}amino)methyl]phenol
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%ﬁﬁ

2) 2-[({2-[2-Ethyl-4-(4-fluorophenyl)-2-methyloxan-4-yllethyl}amino)methyl]phenol

N HOfD
%NH
(@)

3) {2-[2,2-Dimethyl-4-(4-methylphenyl)oxan-4yllethyl}[(4-methoxyphenyl)methyllamine

%NHQO

4) {2-[(4S*, 4R*)-2,2-dimethyl-4-(4-methylphenyl)oxan-4-yllethyl}[(1R)-1-phenylethyllamine

Gt

5) {2-[(4S*, 4R*)-2,2-dimethyl-4-(4-methylphenyl)oxan-4-yllethy[}[(1S)-1-phenylethylJamine

o

6) Benzyl({2-[2,2-dimethyl-4-(4-methylphenyl)oxan-4-yllethyl})amine

%NJD



10

15

20

25

30

35

40

45

50

55

EP 2 688 403 B1

7) 2-[({2-[2-Ethyl|-4-(4-fluorophenyl)-2-methyloxan-4-yl]lethyl}amino)methyl]phenol

i ”°j;>
NH
O

8) Benzyl[2-(2,2-dimethyl-4-phenyloxan-4-yl)ethylJamine

%WQ

9) {2-[2-Ethyl-4-(4-fluorophenyl)-2-methyloxan-4-yllethyl}[(4-methoxyphenyl)methyllamine

\
O
F ja
QE%”“
O

10) [(3,4-Dimethoxyphenyl)methyl]({2-[4-(4-fluorophenyl)-2,2-dimethyloxan-4-yllethyl})amine

O_
F. § § O/
NH
O

11) {2-[4-(4-Methoxyphenyl)-2,2-dimethyloxan-4-yllethyl}(1-phenylethylyamine

12) [(4-Chlorophenyl)methyl]({2-[4-(4-methoxyphenyl)-2,2-dimethyloxan-4-yl]ethyl})amine
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/ C
o § §
%W
(@)

13) Benryl({2-[2-ethyl-4-(2-methoxyphenyl)-2-methyloxan-4-yl]ethyl})amine

%JD

14) [(3,4-dimethoxyphenyl)methyl]({2-[2-ethyl-4-(2-methoxyphenyl)-2-methyloxan-4-yllethyl})amine

O_.
e
o 0]
5
0

15) 4-[({2-[4-(2-Methoxyphenyl)-2,2-dimethyloxan-4-yl]ethyl}amino)methyl]-N,N-dimethylaniline

\
N—
s
0]
%NH
O

16) Benzyl({2-[4-(4-fluorophenyl)-2,2-dimethyloxan-4-yllethyl})amine

%Q

17) {2-[2,2-dimethyl-4-(4-methylphenyl)oxan-4-yl]lethyl}(1-phenylethyl)amine



10

15

20

25

30

35

40

45

50

55

EP 2 688 403 B1

QP

18) [2-(2,2-Dimethyl-4-phenyloxan-4-yl)ethyl] [(4-methoxyphenyl)methyllamine

%NHQO

19) 2-[4-(4-Fluorophenyl)-2,2-dimethyloxan-4-yllethyl}[(4-methoxyphenyl)methyllamine

%p

20) [(3,4-Dimethoxyphenylymethyl][2-(2,2-dimethyl-4-phenyloxan-4-yl)ethylJamine

[0027]

o—
Q /
O
(@]

This disclosure also describes compounds having the structure of Formula 1l-1 and [I-2:

10
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Bs

N\ P

B4

O 1I-1

A, A4
\ /
O 11-2

wherein A, is CH,, CHR5, CR5Rg; A4 is CHy, CHRg, CRgR g or a cycle of the formula C(CH5),,, where n = 2-5.

[0028] Further Rg Rg, Rg, and Ry are independently CH43, CH,CH3, CH,F, CHF,, CF3, n-Pr, n-Bu, i-Bu, sec-Bu, i-Pr,
t-Bu, or phenyl. Further, R5 and Rg, or Rg and Ry can form a monocyclic carbocycle.

[0029] A, and A4 can be connected by a carbon bridge. This bridge can be -CH»- or-CH,CH,-.

[0030] Further B, is selected from the following: H, alkyl, branched alkyl, aryl, arylalkyl, alkylcarbonyl, branched alkyl-
carbonyl, arylcarbonyl, alkoxycarbonyl, and alkylsulfonyl. In some instances By is C4-C5 alkyl. In some instances By is H.
[0031] FurtherB,is null, C4-Cgalkyl, CH,, CH,CH,, CHR 19, CR4gRyq 0r CO. Further, R4gand R,y can form a monocycle
of the formula (CH,),,, where n =2-4. B is alkyl, branched alkyl, carbocycle, carbocycle-substituted alkyl, aryl or arylalkyl.
[0032] Further Dy is an aryl or heteroaryl. Examples of the aryl and heteroaryl groups are shown above.

[0033] Each aryland heteroaryl group can be independently mono or multiply substituted with F, Cl, Br, CH3, CH,CHj,
CH,F, CHF,, CF3, n-Pr, n-Bu, i-Bu, sec-Bu, i-Pr, t-Bu, CN, OH, OMe, OEt, O-iPr, OCF3, NH,, NHMe, NMe,, methoxy-
carbonyl, Ph, benzyl, formyl, or acetyl. That is, each aryl and heteroaryl group may be multiply substituted with the same
substituent (i.e., 2 chloro groups) or just be multiply substituted, albeit with different groups (e.g. an aryl or heteroaryl
group with 1 chloro and 1 methyl group would be considered multiply substituted).

[0034] This disclosure also describes compounds having the structure of Formula lIl:

11
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111

wherein A, is CH,, CHRj or CR5Rg; A4 is CHy, CHRg, CRgR g or a cycle of the formula C(CH,),,, where n = 2-5.
[0035] Further Rs5, Rg, Rg, and Ry are independently CH,, CH,CH4, CHLF, CHF,, CF3, n-Pr, n-Bu, i-Bu, sec-Bu, i-
Pr, t-Bu, or phenyl. R and Rg, or Rg and R4 can form a monocyclic carbocycle.

[0036] A, and A, can be connected by a carbon bridge. The bridge can be -CH,- or-CH,CH,-.

[0037] Further Bs is selected from H, alkyl, branched alkyl, aryl, arylalkyl, alkylcarbonyl, branched alkylcarbonyl, aryl-
carbonyl, alkoxycarbonyl or alkylsulfonyl.

[0038] FurtherB,isnull, C4-Cgalkyl, CH,, CH,CH,, CHR 19, CR4gRyq0r CO. Further, R4gand R,y can form a monocycle
of the formula (CH,),,, where n =2-4, B; is alkyl, branched alkyl, carbocycle, carbocycle-substituted alkyl, aryl or arylalkyl.
[0039] Further D is an aryl or heteroaryl. Examples of the aryl and heteroaryl groups are shown above.

[0040] The aryl and heteroaryl groups can be mono or multiply substituted with F, Cl, Br, CH3, CH,CH3, CH,F, CHF,,
CF3, n-Pr, n-Bu, i-Bu, sec-Bu, i-Pr, t-Bu, CN, OH, OMe, OEt, O-iPr, OCF3, NH,, NHMe, NMe,, methoxycarbonyl, Ph,
benzyl, formyl, or acetyl.

[0041] This disclosure also describes compounds having the structure of Formula V-1, IV-2, or IV-3, V, or VI:

R22 V-1

v-2

12
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Iv-3

wherein R,4 and Ry, are, independently, H or CHj3; A, is CH,, CRgR4 or a cycle of the formula C(CH,),,, where n =2-5.

[0042]
[0043]
[0044]
[0045]
[0046]

%

[0047]

Further Rg and R, are independently CH4 or CH,CH3.

Further B3 is H, C4-Cg alkyl or branched alkyl.

Further B, is null, C4-Cg alkyl, CH,, CH;CH,,0r -CHCH,.

Bjs is -(CH5),,CH3, where n = 2-3, -C(CH3)3, cyclohexyl, cyclopentyl, aryl, heteroaryl or arylalkyl.
The aryl or heteroaryl group can be selected from the list below:

f@ f@ f\@ \;@\N (] (] ?%j

,/”N N N,//H H‘\\N
“ Q |N [/‘ )\J/\Q//
I 2 T Vi Y ,

Each aryl or heteroaryl groups can be mono or multiply substituted with F, I, Cl, Br, CH3, CN, OH, OMe, OEt,

OCF,, CF3, or methanesulfonyl.

[0048]

Further, in some instances D4 is a phenyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl which can be independently mono

or multiply substituted with F, Cl, Br, OCF3, CF3, or CHj.

[0049]

This disclosure also describes compounds having the structure of Formula V-1, V-2, V-3, VI-1, VI-2, or VI-3:

H
D1 N B5

~_

13
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VI-3

wherein D, is an aryl or heteroaryl; By is an aryl, heteroaryl or carbocycle.

[0050]

or

[0051]

Each aryl or heteroaryl group is independently selected from the list below:

o8
T O

,/”N NF N,/’H ‘\\N
% % YNy %

Z=2—2=2

In some instances each aryl or heteroaryl group is idependently mono or multiply substituted. Each aryl or

heteroaryl group can be independently mono or multiply substituted with I, F, ClI, Br, CH;, CN, OH, OMe, OEt, OCF;,
CF3, or methane sulfonyl. Further the carbocycle is cyclohexyl, cyclohexenyl or cyclopentyl.

[0052]

D, is an optionally mono or multiply substituted aryl or heteroaryl. Bg is an optionally mono or multiply substituted
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aryl, heteroaryl or carbocycle. In some instances D4 or B is independently selected from the group consisiting of:

Iy

P
ORI SIRTE RS

H H \

NF N N

Aoy 1
Y Ny 5 X ,

.
/@\l N/ N/N N/
\ \ / \

v ¥

and wherein the cabocycle is cyclohexyl, cyclohexenyl or cyclopentyl.

[0053] Insome instances Dy is optionally mono or multiply substituted phenyl, 2-pyridil, 3-pyridyl, or 4-pyridyl. In some
instances, D, is optionally substituted with one or more of F, Cl, Br, I, OCF5, CH5, and CF,. In some instances, Dy is

not substituted.
[0054] Bg is optionally mono or multiply substituted

NI NS TN
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[0055] In some instances, B is substituted with one or more of Cl, Br, F, I, OMe, CN, CH,, methanesulfonyl, and CF3.
In some instances, By is substituted with two or more of Cl, Br, F, |, OMe, CN, CH,, CF3, and methanesulfonyl, or a
combination thereof. That is B5 can have two or more substituents but not all of the plurality of substituents needs to be
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the same.
[0056] Compounds having stuctures of Formula VII-1, VII-2., or VII-3
B;
Bs B
Roe Ros
VII-1, VII-2,

or
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VII-3

are also described herein wherein D, is an optionally substituted heteroaryl or aryl, B3 is H or alkyl, By is an optionally
substituted aryl or heteroaryl, and R,4 and R,; are each hydrogren or an isotope thereof. In some instances, R,g and
R,7 are deuterium. In some instances, Ryg or Ry; are independently alkyl. In some instances, B3 is C¢-Cg alkyl.
[0057] In some instances, the compound has a structure of Formula VIl or an enantiomer thereof

VIII,

wherein D1 is an optionally substituted heteroaryl or aryl, B3 is H or alkyl, B5 is an optionally substituted aryl or heteroaryl,
and R26 and R27 are each hydrogren or an isotope thereof. In some instances, R26 and R27 are deuterium. In some
instances, R26 or R27 are independently alkyl. A4 is as described herein. B3 is C1-C5 alkyl. The enantiomer is the R
or S enantiomer at the carbon that is connected to D1.

[0058] In some embodiments, a compound has the structure of Formula IX or an enantiomer thererof

IX.

[0059] The enantiomer is the R or S enantiomer at the carbon that is connected to D,.
[0060] In some embodiments, a compound has the structure of Formula X or an enantiomer thereof

18
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Bz

|
D1 N \/ B5
fo%
X.

[0061] In some instances, the enantiomer is the R or S enantiomer at the carbon that is connected to D1.

[0062] In some of the structures described herein, D1 is an optionally substiuted pyridyl group or phenyl group. In
some instances, D1 is an optionally substiuted 2-pyridyl, 3-pyridyl, or 4-pyridyl group or phenyl group. In some instances,
D1 is optionally substituted with one or more of, H, OH, alkyl alcohol, halo, alkyl, amide, cyano, alkoxy, haloalkyl, or
aklylsulfonyl. In some instances, D1 is optionally subsituted with one or more of H, OH, CI, Br, F, |, OMe, CN, CH3, CF3.
[0063] In some of the structures described herein, B is an optionally substituted thiophene group. In some instances,
Bs is substituted with an alkoxy group. In some instances, B is substituted with a C4-Cg alkoxy group. In some instances,
Bj is substituted with a methoxy group. In some instances, Bs is
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In some instances, Bg is
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or

wherein Ry, Ryy, and Ry are each independently null, H, OH, cycle, aryl, branched or unbranched alky! alcohol, halo,
branched or unbranched alkyl, amide, cyano, alkoxy, haloalkyl, aklylsulfonyl, nitrite, alkylsulfanyl, and Ry is H or alkyl.
In some instances, Ry3 and R, together form a aryl or cycle that is attached to one or more of the atoms of Bs. Ry3 Roy,
and Rj, can also be further substituted. In some instances, R,3, Ry4, and Ry are each independently H, NH,, OH, ClI,
Br, F, I, OMe, CN, CHj, phenyl, C3-Cg carbocycle, methanesulfonyl, CFj,

3 s. &~ NH\R29
T
A
o)

or
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wherein Ryq is H or an alkyl. In some instances, R,q is a C4-Cg alkyl. In some instances, one of Ry, Ry, and Ryq is H.
In some instances, at least one of R,3, Ry4, and Rag is H. In some instances, two of Ry3, Ryy, and R3g are H.
[0064] Thefollowing compounds and others described herein have agonist activity for OR mediated signal transduction:

[(4-chlorophenyl)methyl]({2-[4-(4-methoxyphenyl)-2,2-dimethyloxan-4-yl]lethyl})amine[(3,4-dimethoxyphenyl)me-
thyl][2-(2,2-dimethyl-4-phenyloxan-4-yl)ethyllamine2-[({2-[2-ethyl-2-methyl-4-(4-methylphenyl)oxan-4-yl]ethyl}ami-
no)methyllphenol[2-(2,2-dimethyl-4-phenyloxan-4-yl)ethyl][(2-fluorophenyl)methyl]Jamine4-[({2-[4-(2-methoxyphe-
nyl)-2,2-dimethyloxan-4-yllethyl1}amino)methyl]-N,N-dimethylaniline  2-[({2-[2-ethyl-4-(4-fluorophenyl)-2-methyI-
oxan-4-yllethyl}amino)methyl]lphenol[(3-methoxythiophen-2-1)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-oxaspiro[4.5]de-
can-9-yllethyl})amine.

[0065] Compounds, such as the ones described herein or selected from the compounds described in the Examples
can be used in any of the methods described herein, including, but not limited to, treating pain.

[0066] Thus, also described herein are methods of generating agonist activity in OR mediated signal transduction
through administration of one or more of the above recited compounds to a subject or subject in need thereof.

[0067] Various atoms in the compositions described herein can be isotopes that occur at lower frequency. Hydrogen
can be replaced at any position in the compositions described herein with deuterium. Optionally, hydrogen can also be
replaced with trittum. Carbon (12C) can be replaced at any position in the compositions described herein with 13C or
14C. Nitrogen (14N) can be replaced with 15N, Oxygen (160) can be replaced at any position in the compositions described
herein with 170 or 180. Sulfur (32S) can be replaced at any position in the compositions described herein with 333, 345
or 383, Chlorine (3°C1) can be replaced at any position in the compositions described herein with 37CI. Bromine (7°Br)
can be replaced at any position in the compositions described herein with 81Br.

[0068] Selected compounds described herein are agonists and antagonists of Opioid Receptors (ORs). The ability of
the compounds to stimulate OR mediated signaling may be measured using any assay known in the art to detect OR
mediated signaling or OR activity, or the absence of such signaling/activity. "OR activity" refers to the ability of an OR
to transduce a signal. Such activity can be measured, e.g., in a heterologous cell, by coupling an OR (or a chimeric OR)
to a downstream effector such as adenylate cyclase.

[0069] A "natural ligand-induced activity" as used herein, refers to activation of the OR by a natural ligand of the OR.
Activity can be assessed using any number of endpoints to measure OR activity.

[0070] Generally, assays for testing compounds that modulate OR-mediated signal transduction include the determi-
nation of any parameter that is indirectly or directly under the influence of a OR, e.g., a functional, physical, or chemical
effect.

[0071] Samples or assays comprising ORs that are treated with a potential activator, inhibitor, or modulator are com-
pared to control samples without the inhibitor, activator, or modulator to examine the extent of inhibition. Control samples
(untreated with inhibitors) are assigned a relative OR activity value of 100%. Inhibition of an OR is achieved when the
OR activity value relative to the control is about 80%, 50%, or 25%. Activation of an OR is achieved when the OR activity
value relative to the control (untreated with activators) is 110%, 150%, 200-500% (i.e., two to five fold higher relative to
the control) or, 1000-3000% or higher.

[0072] The effects of the compounds upon the function of an OR can be measured by examining any of the parameters
described above. Any suitable physiological change that affects OR activity can be used to assess the influence of a
compound on the ORs and natural ligand-mediated OR activity. When the functional consequences are determined
using intact cells oranimals, one can also measure avariety of effects such as changes in intracellular second messengers
such as cAMP.

[0073] Modulators of OR activity are tested using OR polypeptides as described above, either recombinant or naturally
occurring. The protein can be isolated, expressed in a cell, expressed in a membrane derived from a cell, expressed in
tissue or in an animal. For example, neuronal cells, cells of the immune system, transformed cells, or membranes can
be used to test the GPCR polypeptides described above. Modulation is tested using one of the in vitro or in vivo assays
described herein. Signal transduction can also be examined in vitro with soluble or solid state reactions, using a chimeric
molecule such as an extracellular domain of a receptor covalently linked to a heterologous signal transduction domain,
or a heterologous extracellular domain covalently linked to the transmembrane and or cytoplasmic domain of a receptor.
Furthermore, ligand-binding domains of the protein of interest can be used in vitro in soluble or solid state reactions to
assay for ligand binding.

[0074] Ligand binding to an OR, a domain, or chimeric protein can be tested in a number of formats. Binding can be
performed in solution, in a bilayer membrane, attached to a solid phase, in a lipid monolayer, or in vesicles. Typically,
in an assay described herein, the binding of the natural ligand to its receptor is measured in the presence of a candidate
modulator. Alternatively, the binding of the candidate modulator may be measured in the presence of the natural ligand.
Often, competitive assays that measure the ability of a compound to compete with binding of the natural ligand to the
receptor are used. Binding can be tested by measuring, e.g., changesin spectroscopic characteristics (e.g., fluorescence,
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absorbance, refractive index), hydrodynamic (e.g., shape) changes, or changes in chromatographic or solubility prop-
erties.

[0075] Modulators may also be identified using assays involving B-arrestin recruitment. -arrestin serves as aregulatory
protein thatis distributed throughout the cytoplasm in unactivated cells. Ligand binding to an appropriate OR is associated
with redistribution of B-arrestin from the cytoplasm to the cell surface, where it associates with the OR. Thus, receptor
activation and the effect of candidate modulators on ligand-induced receptor activation, can be assessed by monitoring
B-arrestin recruitment to the cell surface. This is frequently performed by transfecting a labeled B-arrestin fusion protein
(e.g., B-arrestin-green fluorescent protein (GFP)) into cells and monitoring its distribution using confocal microscopy
(see, e.g., Groarke et al., J. Biol. Chem. 274(33):23263 69 (1999)).

[0076] Anothertechnology that can be used to evaluate OR-protein interactions in living cells involves bioluminescence
resonance energy transfer (BRET). A detailed discussion regarding BRET can be found in Kroeger et al., J. Biol. Chem.,
276(16):12736 43 (2001).

[0077] Other assays can involve determining the activity of receptors which, when activated by ligand binding, result
in a change in the level of intracellular cyclic nucleotides, e.g., cAMP, by activating or inhibiting downstream effectors
such as adenylate cyclase. Changes in intracellular ;cAMP can be measured using immunoassays. The method described
in Offermanns & Simon, J. Biol. Chem. 270:15175 15180 (1995) may be used to determine the level of cAMP. Also, the
method described in Felley-Bosco et al., Am. J. Resp. Cell and Mol. Biol. 11:159 164 (1924) may be used to determine
the level of cGMP. Further, an assay kit for measuring cAMP a is described in U.S. Pat. No. 4,115,538.

[0078] Transcription levels can be measured to assess the effects of a test compound on ligand-induced signal trans-
duction. A host cell containing the protein of interest is contacted with a test compound in the presence of the natural
ligand for a sufficient time to effect any interactions, and then the level of gene expression is measured. The amount of
time to effect such interactions may be empirically determined, such as by running a time course and measuring the
level of transcription as a function of time. The amount of transcription may be measured by using any method known
to those of skill in the art to be suitable. For example, mMRNA expression of the protein of interest may be detected using
northern blots or their polypeptide products may be identified using immunoassays. Alternatively, transcription based
assays using reporter genes may be used as described in U.S. Pat. No. 5,436,128. The reporter genes can be, e.g.,
chloramphenicol acetyltransferase, firefly luciferase, bacterial luciferase, -galactosidase and alkaline phosphatase.
Furthermore, the protein of interest can be used as an indirect reporter via attachment to a second reporter such as
green fluorescent protein (see, e.g., Mistili & Spector, Nature Biotechnology 15:961 964 (1997)).

[0079] The amount of transcription is then compared to the amount of transcription in either the same cell in the
absence of the test compound, or it may be compared with the amount of transcription in a substantially identical cell
that lacks the protein of interest. A substantially identical cell may be derived from the same cells from which the
recombinant cell was prepared but which had not been modified by introduction of heterologous DNA. Any difference
in the amount of transcription indicates that the test compound has in some manner altered the activity of the protein of
interest.

Pharmaceutical Compositions! Formulations

[0080] Pharmaceutical compositions can be formulated by standard techniques using one or more physiologically
acceptable carriers or excipients. The formulations may contain a buffer and/or a preservative. The compounds and
their physiologically acceptable salts and solvates can be formulated for administration by any suitable route, including
via inhalation, topically, nasally, orally, parenterally (e.g., intravenously, intraperitoneally, intravesically or intrathecally)
orrectally in a vehicle comprising one or more pharmaceutically acceptable carriers, the proportion of which is determined
by the solubility and chemical nature of the compound, chosen route of administration and standard biological practice.
[0081] Pharmaceutical compositions can include effective amounts of one or more compound(s) described herein
together with, for example, pharmaceutically acceptable diluents, preservatives, solubilizers, emulsifiers, adjuvants
and/or other carriers. Such compositions may include diluents of various buffer content (e.g., TRIS or other amines,
carbonates, phosphates, amino acids, for example, glycinamide hydrochloride (especially in the physiological pH range),
N-glycylglycine, sodium or potassium phosphate (dibasic, tribasic), etc. or TRIS-HC1 or acetate), pH and ionic strength;
additives such as detergents and solubilizing agents (e.g., surfactants such as Pluronics, Tween 20, Tween 80 (Polys-
orbate 80), Cremophor, polyols such as polyethylene glycol, propylene glycol, efc.), anti-oxidants (e.g., ascorbic acid,
sodium metabisulfite), preservatives (e.g., Thimersol, benzyl alcohol, parabens, efc.) and bulking substances (e.g.,
sugars such as sucrose, lactose, mannitol, polymers such as polyvinylpyrrolidones or dextran, efc.); and/or incorporation
of the material into particulate preparations of polymeric compounds such as polylactic acid, polyglycolic acid, efc. or
into liposomes. Hyaluronic acid may also be used. Such compositions can be employed to influence the physical state,
stability, rate of in vivo release, and rate of in vivo clearance of a compound described herein. See, e.g., Remington’s
Pharmaceutical Sciences, 18th Ed. (1990, Mack Publishing Co., Easton, Pa. 18042) pages 1435-1712. The compositions
can, for example, be prepared in liquid form, or can be in dried powder, such as lyophilized form. Particular methods of
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administering such compositions are described infra.

[0082] Where a buffer is to be included in the formulations described herein, the buffer can be selected from sodium
acetate, sodium carbonate, citrate, glycylglycine, histidine, glycine, lysine, arginine, sodium dihydrogen phosphate,
disodium hydrogen phosphate, sodium phosphate, and tris(hydroxymethyl)-aminomethane, or mixtures thereof. The
buffer can also be glycylglycine, sodium dihydrogen phosphate, disodium hydrogen phosphate, and sodium phosphate
or mixtures thereof.

[0083] Where a pharmaceutically acceptable preservative is to be included in a formulation of one of the compounds
described herein, the preservative can be selected from phenol, m-cresol, methyl p-hydroxybenzoate, propyl p-hydroxy-
benzoate, 2-phenoxyethanol, butyl p-hydroxybenzoate, 2-phenylethanol, benzyl alcohol, chlorobutanol, and thiomerosal,
or mixtures thereof. The preservative can also be phenol or m-cresol.

[0084] The preservative is present in a concentration from about 0.1 mg/ml to about 50 mg/ml, in a concentration from
about 0.1 mg/ml to about 25 mg/ml, or in a concentration from about 0.1 mg/ml to about 10 mg/ml.

[0085] The use of a preservative in pharmaceutical compositions is well-known to the skilled person. For convenience
reference is made to Remington: The Science and Practice of Pharmacy, 19th edition, 1995.

[0086] The formulation may further comprise a chelating agent where the chelating agent may be selected from salts
of ethlenediaminetetraacetic acid (EDTA), citric acid, and aspartic acid, and mixtures thereof.

[0087] The chelating agent can be present in a concentration from 0.1 mg/ml to 5 mg/ml, from 0.1 mg/ml to 2 mg/mi
or from 2 mg/ml to 5 mg/ml.

[0088] Theuse ofachelating agentin pharmaceutical compositions is well-known to the skilled person. For convenience
reference is made to Remington: The Science and Practice of Pharmacy, 19th edition, 1995.

[0089] The formulation of the compounds described herein may further comprise a stabilizer selected from high mo-
lecular weight polymers and low molecular compounds where such stabilizers include, but are not limited to, polyethylene
glycol (e.g. PEG 3350), polyvinylalcohol (PVA), polyvinylpyrrolidone, carboxymethylcellulose, different salts (e.g. sodium
chloride), L-glycine, L-histidine, imidazole, arginine, lysine, isoleucine, aspartic acid, tryptophan, and threonine or any
mixture thereof. The stabilizer can also be L-histidine, imidazole or arginine.

[0090] The high molecular weight polymer can be present in a concentration from 0.1 mg/ml to 50 mg/m, from 0.1
mg/ml to 5 mg/ml, from 5 mg/ml to 10 mg/ml, from 10 mg/ml to 20 mg/ml, from 20 mg/ml to 30 mg/ml or from 30 mg/ml
to 50 mg/ml.

[0091] The low molecular weight compound can be present in a concentration from 0.1 mg/ml to 50 mg/ml, from 0.1
mg/ml to 5 mg/ml, from 5 mg/ml to 10 mg/ml, from 10 mg/ml to 20 mg/ml, from 20 mg/ml to 30 mg/ml or from 30 mg/ml
to 50 mg/ml.

[0092] The use of a stabilizer in pharmaceutical compositions is well-known to the skilled person. For convenience
reference is made to Remington: The Science and Practice of Pharmacy, 19th edition, 1995.

[0093] The formulation of the compounds described herein may further include a surfactant. The surfactant may be
selected from a detergent, ethoxylated castor oil, polyglycolyzed glycerides, acetylated monoglycerides, sorbitan fatty
acid esters, poloxamers, such as 188 and 407, polyoxyethylene sorbitan fatty acid esters, polyoxyethylene derivatives
such as alkylated and alkoxylated derivatives (tweens, e.g. Tween-20, or Tween-80), monoglycerides or ethoxylated
derivatives thereof, diglycerides or polyoxyethylene derivatives thereof, glycerol, cholic acid or derivatives thereof, lec-
ithins, alcohols and phospholipids, glycerophospholipids (lecithins, kephalins, phosphatidyl serine), glyceroglycolipids
(galactopyransoide), sphingophospholipids (sphingomyelin), and sphingoglycolipids (ceramides, gangliosides), DSS
(docusate sodium, docusate calcium, docusate potassium, SDS (sodium dodecyl sulfate or sodium lauryl sulfate), di-
palmitoyl phosphatidic acid, sodium caprylate, bile acids and salts thereof and glycine or taurine conjugates, ursodeox-
ycholic acid, sodium cholate, sodium deoxycholate, sodium taurocholate, sodium glycocholate, N-Hexadecyl-N,N-dime-
thyl-3-ammonio-1-propanesulfonate, anionic (alkyl-aryl-sulphonates) monovalent surfactants, palmitoyl lysophosphati-
dyl-L-serine, lysophospholipids (e.g. 1-acyl-sn-glycero-3-phosphate esters of ethanolamine, choline, serine or threonine),
alkyl, alkoxyl (alkyl ester), alkoxy (alkyl ether)-derivatives of lysophosphatidyl and phosphatidylcholines, e.g. lauroyl and
myristoyl derivatives of lysophosphatidylcholine, dipalmitoylphosphatidylcholine, and modifications of the polar head
group, thatis cholines, ethanolamines, phosphatidic acid, serines, threonines, glycerol, inositol, and the postively charged
DODAC, DOTMA, DCP, BISHOP, lysophosphatidylserine and lysophosphatidylthreonine, zwitterionic surfactants (e.g.
N-alkyl-N,N-dimethylammonio-1-propanesulfonates, 3-cholamido-1-propyldimethylammonio-1-propanesulfonate, do-
decylphosphocholine, myristoyl lysophosphatidylcholine, hen egg lysolecithin), cationic surfactants (quarternary ammo-
nium bases) (e.g. cetyl-trimethylammonium bromide, cetylpyridinium chloride), non-ionic surfactants, polyethyleneox-
ide/polypropyleneoxide block copolymers (Pluronics/Tetronics, Triton X-100, Dodecy! 3-D-glucopyranoside) or polymeric
surfactants (Tween-40, Tween-80, Brij-35), fusidic acid derivatives--(e.g. sodium tauro-dihydrofusidate etc.), long-chain
fatty acids and salts thereof C6-C12 (e.g. oleic acid and caprylic acid), acylcarnitines and derivatives, N, -acylated
derivatives of lysine, arginine or histidine, or side-chain acylated derivatives of lysine or arginine, N -acylated derivatives
of dipeptides comprising any combination of lysine, arginine or histidine and a neutral or acidic amino acid, N ,_acylated
derivative of a tripeptide comprising any combination of a neutral amino acid and two charged amino acids, or the
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surfactant may be selected from the group of imidazoline derivatives, or mixtures thereof.

[0094] The use of a surfactant in pharmaceutical compositions is well-known to the skilled person. For convenience
reference is made to Remington: The Science and Practice of Pharmacy, 19th edition, 1995.

[0095] Pharmaceutically acceptable sweeteners can be part of the formulation of the compounds described herein.
Pharmaceutically acceptable sweeteners include at least one intense sweetener such as saccharin, sodium or calcium
saccharin, aspartame, acesulfame potassium, sodium cyclamate, alitame, a dihydrochalcone sweetener, monellin, ste-
vioside or sucralose (4,1°,6’-trichloro-4,1’,6’-trideoxygalactosucrose), saccharin, sodium or calcium saccharin, and op-
tionally a bulk sweetener such as sorbitol, mannitol, fructose, sucrose, maltose, isomalt, glucose, hydrogenated glucose
syrup, xylitol, caramel, and honey.

[0096] Intense sweeteners are conveniently employed in low concentrations. For example, in the case of sodium
saccharin, the concentration may range from 0.04% to 0.1% (w/v) based on the total volume of the final formulation, or
is about 0.06% in the low-dosage formulations and about 0.08% in the high-dosage ones. The bulk sweetener can
effectively be used in larger quantities ranging from about 10% to about 35%, or from about 10% to 15% (w/v).

[0097] The formulations of the compounds described herein may be prepared by conventional techniques, e.g. as
described in Remington’s Pharmaceutical Sciences, 1985 or in Remington: The Science and Practice of Pharmacy,
19th edition, 1995, where such conventional techniques of the pharmaceutical industry involve dissolving and mixing
the ingredients as appropriate to give the desired end product.

[0098] The phrase "pharmaceutically acceptable" or "therapeutically acceptable” refers to molecular entities and com-
positions that are physiologically tolerable and preferably do not typically produce an allergic or similar untoward reaction,
such as gastric upset, dizziness and the like, when administered to a human. As used herein, the term "pharmaceutically
acceptable" means approved by a regulatory agency of the Federal or a State government or listed in the U.S. Phar-
macopeia or other generally recognized pharmacopeia (e.g., Remington’s Pharmaceutical Sciences, Mack Publishing
Co. (A. R. Gennaro edit. 1985)) for use in animals, and more particularly in humans.

[0099] Administration of the compounds described herein may be carried out using any method known in the art. For
example, administration may be transdermal, parenteral, intravenous, intra-arterial, subcutaneous, intramuscular, in-
tracranial, intraorbital, ophthalmic, intraventricular, intracapsular, intraspinal, intracisternal, intraperitoneal, intracere-
broventricular, intrathecal, intranasal, aerosol, by suppositories, or oral administration. A pharmaceutical composition
of the compounds described herein can be for administration for injection, or for oral, pulmonary, nasal, transdermal,
ocular administration.

[0100] Fororal administration, the pharmaceutical composition of the compounds described herein can be formulated
in unit dosage forms such as capsules or tablets. The tablets or capsules may be prepared by conventional means with
pharmaceutically acceptable excipients, including binding agents, for example, pregelatinised maize starch, polyvinylpyr-
rolidone, or hydroxypropyl methylcellulose; fillers, for example, lactose, microcrystalline cellulose, or calcium hydrogen
phosphate; lubricants, for example, magnesium stearate, talc, or silica; disintegrants, for example, potato starch or
sodium starch glycolate; or wetting agents, for example, sodium lauryl sulphate. Tablets can be coated by methods well
known in the art. Liquid preparations for oral administration can take the form of, for example, solutions, syrups, or
suspensions, or they can be presented as a dry product for constitution with water or other suitable vehicle before use.
Such liquid preparations can be prepared by conventional means with pharmaceutically acceptable additives, for ex-
ample, suspending agents, for example, sorbitol syrup, cellulose derivatives, or hydrogenated edible fats; emulsifying
agents, for example, lecithin or acacia; non-aqueous vehicles, for example, almond oil, oily esters, ethyl alcohol, or
fractionated vegetable oils; and preservatives, for example, methyl or propyl-p-hydroxybenzoates or sorbic acid. The
preparations can also contain buffer salts, flavoring, coloring, and/or sweetening agents as appropriate. If desired,
preparations for oral administration can be suitably formulated to give controlled release of the active compound.
[0101] For topical administration, the pharmaceutical composition of the compounds described herein can be formu-
lated in a pharmaceutically acceptable vehicle containing 0.1 to 10 percent, or 0.5 to 5 percent, of the active compound(s).
Such formulations can be in the form of a cream, lotion, sublingual tablet, aerosols and/or emulsions and can be included
in a transdermal or buccal patch of the matrix or reservoir type as are conventional in the art for this purpose.

[0102] For parenteral administration, the compounds described herein are administered by either intravenous, sub-
cutaneous, or intramuscular injection, in compositions with pharmaceutically acceptable vehicles or carriers. The com-
pounds can be formulated for parenteral administration by injection, for example, by bolus injection or continuous infusion.
Formulations for injection can be presented in unit dosage form, for example, in ampoules or in multi-dose containers,
with an added preservative. The compositions can take such forms as suspensions, solutions, or emulsions in oily or
aqueous vehicles, and can contain formulatory agents, for example, suspending, stabilizing, and/or dispersing agents.
Alternatively, the active ingredient can be in powder form for constitution with a suitable vehicle, for example, sterile
pyrogen-free water, before use.

[0103] For administration by injection, the compound(s) can be used in solution in a sterile aqueous vehicle which
may also contain other solutes such as buffers or preservatives as well as sufficient quantities of pharmaceutically
acceptable salts or of glucose to make the solution isotonic. The pharmaceutical compositions of the compounds de-
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scribed herein may be formulated with a pharmaceutically acceptable carrier to provide sterile solutions or suspensions
for injectable administration. Injectables can be prepared in conventional forms, either as liquid solutions or suspensions,
solid forms suitable for solution or suspensions in liquid prior to injection or as emulsions. Suitable excipients are, for
example, water, saline, dextrose, mannitol, lactose, lecithin, albumin, sodium glutamate, cysteine hydrochloride, or the
like. In addition, if desired, the injectable pharmaceutical compositions may contain minor amounts of nontoxic auxiliary
substances, such as wetting agents, pH buffering agents, and the like. If desired, absorption enhancing preparations
(e.g., liposomes) may be utilized. Suitable pharmaceutical carriers are described in "Remington’s pharmaceutical Sci-
ences" by E. W. Martin.

[0104] For administration by inhalation, the compounds may be conveniently delivered in the form of an aerosol spray
presentation from pressurized packs or a nebulizer, with the use of a suitable propellant, for example, dichlorodifluor-
omethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide, or other suitable gas. In the case of a
pressurized aerosol, the dosage unit can be determined by providing a valve to deliver a metered amount. Capsules
and cartridges of, for example, gelatin for use in an inhaler or insufflator can be formulated containing a powder mix of
the compound and a suitable powder base, for example, lactose or starch. For intranasal administration the compounds
described herein may be used, for example, as a liquid spray, as a powder or in the form of drops.

[0105] The compounds can also be formulated in rectal compositions, for example, suppositories or retention enemas,
for example, containing conventional suppository bases, for example, cocoa butter or other glycerides.

[0106] Furthermore, the compounds can be formulated as a depot preparation. Such long-acting formulations can be
administered by implantation (for example, subcutaneously or intramuscularly) or by intramuscular injection. Thus, for
example, the compounds can be formulated with suitable polymeric or hydrophobic materials (for example as an emulsion
in an acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for example, as a sparingly soluble salt.
[0107] The compositions can, if desired, be presented in a pack or dispenser device that can contain one or more unit
dosage forms containing the active ingredient. The pack can, for example, comprise metal or plastic foil, for example,
a blister pack. The pack or dispenser device can be accompanied by instructions for administration.

[0108] The compounds described herein also include derivatives referred to as prodrugs, which can be prepared by
modifying functional groups present in the compounds in such a way that the modifications are cleaved, either in routine
manipulation or in vivo, to the parent compounds. Examples of prodrugs include compounds of the invention as described
herein that contain one or more molecular moieties appended to a hydroxyl, amino, sulfhydryl, or carboxyl group of the
compound, and that when administered to a patient, cleaves in vivo to form the free hydroxyl, amino, sulfhydryl, or
carboxyl group, respectively. Examples of prodrugs include, but are not limited to, acetate, formate and benzoate de-
rivatives of alcohol and amine functional groups in the compounds of the invention. Preparation and use of prodrugs is
discussed in T. Higuchi et al., "Pro-drugs as Novel Delivery Systems," Vol. 14 of the A.C.S. Symposium Series, and in
Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American Pharmaceutical Association and Pergamon
Press, 1987.

Dosages

[0109] Thecompounds described herein may be administered to a patient at therapeutically effective doses to prevent,
treat, or control one or more diseases and disorders mediated, in whole or in part, by an OR-ligand interaction. Phar-
maceutical compositions comprising one or more of compounds described herein may be administered to a patient in
an amount sufficient to elicit an effective protective or therapeutic response in the patient. An amount adequate to
accomplish this is defined as "therapeutically effective dose." The dose will be determined by the efficacy of the particular
compound employed and the condition of the subject, as well as the body weight or surface area of the area to be treated.
The size of the dose also will be determined by the existence, nature, and extent of any adverse effects that accompany
the administration of a particular compound or vector in a particular subject.

[0110] Toxicity and therapeutic efficacy of such compounds can be determined by standard pharmaceutical procedures
in cell cultures or experimental animals, for example, by determining the LD50 (the dose lethal to 50% of the population)
and the ED50 (the dose therapeutically effective in 50% of the population). The dose ratio between toxic and therapeutic
effects is the therapeutic index and can be expressed as the ratio, LD50/ED50. Compounds that exhibit large therapeutic
indices are used. While compounds that exhibit toxic side effects can be used, care should be taken to design a delivery
system that targets such compounds to the site of affected tissue to minimize potential damage to normal cells and,
thereby, reduce side effects.

[0111] The data obtained from cell culture assays and animal studies can be used to formulate a dosage range for
use in humans. The dosage of such compounds lies within a range of circulating concentrations that include the ED50
with little or no toxicity. The dosage can vary within this range depending upon the dosage form employed and the route
of administration. For any compound described herein, the therapeutically effective dose can be estimated initially from
cell culture assays. A dose can be formulated in animal models to achieve a circulating plasma concentration range that
includes the IC50 (the concentration of the test compound that achieves a half-maximal inhibition of symptoms) as
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determined in cell culture. Such information can be used to more accurately determine useful doses in humans. Levels
in plasma can be measured, for example, by high performance liquid chromatography (HPLC). In general, the dose
equivalent of a modulator is from about 1 ng/kg to 10 mg/kg for a typical subject.

[0112] The amount and frequency of administration of the compounds described herein and/or the pharmaceutically
acceptable salts thereof will be regulated according to the judgment of the attending clinician considering such factors
as age, condition and size of the patient as well as severity of the symptoms being treated. An ordinarily skilled physician
or veterinarian can readily determine and prescribe the effective amount of the drug required to prevent, counter or
arrest the progress of the condition. In general it is contemplated that an effective amount would be from 0.001 mg/kg
to 10 mg/kg body weight, and in particular from 0.01 mg/kg to 1 mg/kg body weight. It may be appropriate to administer
the required dose as two, three, four or more sub-doses at appropriate intervals throughout the day. Said sub-doses
may be formulated as unit dosage forms, for example, containing 0.01 to 500 mg, and in particular 0.1 mg to 200 mg of
active ingredient per unit dosage form.

[0113] In some instances, the pharmaceutical preparation is in a unit dosage form. In such form, the preparation is
subdivided into suitably sized unit doses containing appropriate quantities of the active component, e.g., an effective
amount to achieve the desired purpose. The quantity of active compound in a unit dose of preparation may be varied
or adjusted from about 0.01 mg to about 1000 mg, from about 0.01 mg to about 750 mg, from about 0.01 mg to about
500 mg, or from about 0.01 mg to about 250 mg, according to the particular application. The actual dosage employed
may be varied depending upon the requirements of the patient and the severity of the condition being treated. Determi-
nation of the proper dosage regimen for a particular situation is within the skill of the art. For convenience, the total
dosage may be divided and administered in portions during the day as required.

[0114] In some instances, one or more compounds described herein are administered with another compound. The
administration may be sequentially or concurrently. The combination may be in the same dosage form or administered
as separate doses. In some instances, the another compound is another analgesic or pain reliever. In some instances,
the another compound is a non-opioid analgesic. Examples of useful non-opioid analgesics include, but are not limited
to, non-steroidal anti-inflammatory agents, such as aspirin, ibuprofen, diclofenac, naproxen, benoxaprofen, flurbiprofen,
fenoprofen, flubufen, ketoprofen, indoprofen, piroprofen, carprofen, oxaprozin, pramoprofen, muroprofen, trioxaprofen,
suprofen, aminoprofen, tiaprofenic acid, fluprofen, bucloxic acid, indomethacin, sulindac, tolmetin, zomepirac, tiopinac,
zidometacin, acemetacin, fentiazac, clidanac, oxpinac, mefenamic acid, meclofenamic acid, flufenamic acid, niflumic
acid, tolfenamic acid, diflurisal, flufenisal, piroxicam, sudoxicam, isoxicam, and pharmaceutically acceptable salts thereof,
and mixtures thereof. Other suitable non-opioid analgesics include the following, non-limiting, chemical classes of an-
algesic, antipyretic, nonsteroidal anti-inflammatory drugs: salicylic acid derivatives, including aspirin, sodium salicylate,
choline magnesium trisalicylate, salsalate, diflunisal, salicylsalicylic acid, sulfasalazine, and olsalazin; para-aminophenol
derivatives including acetaminophen and phenacetin; indole and indene acetic acids, including indomethacin, sulindac,
and etodolac; heteroaryl acetic acids, including tolmetin, diclofenac, and ketorolac; anthranilic acids (fenamates), in-
cluding mefenamic acid and meclofenamic acid; enolic acids, including oxicams (piroxicam, tenoxicam), and pyrazoli-
dinediones (phenylbutazone, oxyphenthartazone); and alkanones, including nabumetone. For a more detailed descrip-
tion of the NSAIDs, see Paul A. Insel, Analgesic-Antipyretic and Anti-inflammatory Agents and Drugs Employed in the
Treatment of Gout, in Goodman & Gilman’s The Pharmacological Basis of Therapeutics 617-57 (Perry B. Molinhoff and
Raymond W. Ruddon eds., 9.sup.th ed 1996); and Glen R. Hanson, Analgesic, Antipyretic and Anti-Inflammatory Drugs
in Remington: The Science and Practice of Pharmacy Vol Il 1196-1221 (A. R. Gennaro ed. 19.sup.th ed. 1995).
[0115] Thecompoundsdescribed hereincan also be administered Cox-Il inhibitors. Examples of useful Cox-Il inhibitors
and 5-lipoxygenase inhibitors, as well as combinations thereof, are described in U.S. Pat. No. 6,136,839 Examples of
Cox-Il inhibitors include, but are not limited to, rofecoxib and celecoxib.

[0116] The compounds described herein can also be administered with antimigraine agents. Examples of useful
antimigraine agents include, but are not limited to, alpiropride, bromocriptine, dihydroergotamine, dolasetron, ergocor-
nine, ergocorninine, ergocryptine, ergonovine, ergot, ergotamine, flumedroxone acetate, fonazine, ketanserin, lisuride,
lomerizine, methylergonovine, methysergide, metoprolol, naratriptan, oxetorone, pizotyline, propranolol, risperidone,
rizatriptan, sumatriptan, timolol, trazodone, zolmitriptan, and mixtures thereof.

[0117] The compounds described herein can also be administered with anti-constipation agents. Examples of anti-
constipation agents include, but are not limited to, laxatives or stool softners. Examples of anti-constipation agents
include, but are not limited to, be docusate, poloxamer 188, psyllium, methylcellulose, carboxymethyl cellulose, poly-
carbophil, bisacodyl, castor oil, magnesium citrate, magnesium hydroxide, magnesium sulfate, dibasic sodium phos-
phate, monobasic sodium phosphate, sodium biphosphate or any combination thereof.

Medical Use

[0118] The compositions described herein may be useful for treating pain or pain associated disorders. The compo-
sitions described herein may be useful for treating immune dysfunction, inflammation, esophageal reflux, neurological
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and psychiatric conditions, urological and reproductive conditions, medicaments for drug and alcohol abuse, agents for
treating gastritis and diarrhea, cardiovascular agents and agents for the treatment of respiratory diseases and cough.
[0119] Methods of treating pain are described herein. One or more compound described herein are administered to
a subject to treat the pain. In some instances, the pain can be post-operative pain. In some instances, the pain is caused
by cancer. In some instances, the pain is neuropathic pain. In some instances, the pain is caused by trauma, such as
but not limited to, blunt force trauma. In some instances, the pain is caused by inflammation.

[0120] The one or more compounds described herein can be administered by any suitable route, including, but not
limited to, via inhalation, topically, nasally, orally, parenterally (e.g., intravenously, intraperitoneally, intravesically or
intrathecally) or rectally in a vehicle comprising one or more pharmaceutically acceptable carriers, the proportion of
which is determined by the solubility and chemical nature of the compound, chosen route of administration and standard
practice.

Definitions

[0121] Unless otherwise defined, all technical and scientific terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art. Although methods and materials similar or equivalent to those described
herein can be used in the practice or testing of the compositions and compounds described herein, suitable methods
and materials are described below. In the case of conflict, the present specification, including definitions, will control. In
addition, the materials, methods, and examples are illustrative only not intended to be limiting. Other features and
advantages of the compositions and compounds described herein will be apparent from the following detailed description
and claims.

[0122] The general chemical terms used throughout have their usual meanings. For example, the term alkyl refers to
a branched or unbranched saturated hydrocarbon group. The term "n-alkyl" refers to an unbranched alkyl group. The
term "CX-Cy alkyl" refers to an alkyl group having from x to y carbon atoms, inclusively, in the branched or unbranched
hydrocarbon group. By way of illustration, but without limitation, the term "C4-C,4 alky!" refers to a straight chain or
branched hydrocarbon moiety having from 1 to 4 carbon atoms, including methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, and fert-butyl. The term "C4-C,4 n-alkyl" refers to straight chain hydrocarbon moieties having from 1
to 4 carbon atoms including methyl, ethyl, n-propyl, and n-butyl. CX-Cy x can be from 1 to 10 and y is from 2 to 20. The
term "C5-Cg cycloalkyl" refers to cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl. The term "C5-C- cycloalkyl" also
includes cycloheptyl. Cycloalkylalkyl refers to cycloalkyl moieties linked through an alkyl linker chain, as for example,
but without limitation, cyclopropylmethyl, cyclopropylethyl, cyclopropylpropyl, cyclopropylbutyl, cyclobutylmethyl, cy-
clobutylethyl, cyclobutylpropyl, cyclopentylmethyl, cyclopentylethyl, cyclopentylpropyl, cyclohexylmethyl, cyclohexyle-
thyl, and cyclohexylpropyl. Each alkyl, cycloalkyl, and cycloalkylalkyl group may be optionally substituted, such as, but
not limited to, as specified herein. In some instances, the alkyl is a C4-C3, C4-Cy4, C4-Cg, C4-Cq, or C1.Cyg alkyl.
[0123] The terms "alkoxy", "phenyloxy", "benzoxy" and "pyrimidinyloxy" refer to an alkyl group, phenyl group, benzyl
group, or pyrimidinyl group, respectively, that is bonded through an oxygen atom. Each of these groups may be optionally
substituted.

[0124] The terms "alkylthio", "phenylthio”, and "benzylthio" refer to an alkyl group, phenyl group, or benzyl group,
respectively, that is bonded through a sulfur atom. Each of these groups may be optionally substituted.

[0125] The term "C4-C, acy!" refers to a formyl group or a C4-C3 alkyl group bonded through a carbonyl moiety. The
term "C4-C, alkoxycarbony!" refers to a C-C, alkoxy group bonded through a carbonyl moiety.

[0126] The term "halo" refers to fluoro, chloro, bromo, or iodo. In some instances, the halo groups are fluoro, chloro,
and bromo. In some instances, the halo groups are fluoro and chloro.

[0127] As used herein, "carbocycle" or "carbocyclic ring" is intended to mean, unless otherwise specified, any stable
3,4,5,6,7,8,9,10, 11, or 12-membered monocyclic, bicyclic or tricyclic ring, any of which can be saturated, unsaturated
(including partially and fully unsaturated), or aromatic. Examples of such carbocycles include, but are not limited to,
cyclopropyl, cyclobutyl, cyclobutenyl, cyclopentyl, cyclopentenyl, cyclohexyl, cycloheptenyl, cycloheptyl, cycloheptenyl,
adamantyl, cyclooctyl, cyclooctenyl, cyclooctadienyl, [3.3.0]bicyclooctane, [4.3.0]bicyclononane, [4.4.0]bicyclodecane,
[2.2.2]bicyclooctane, fluorenyl, phenyl, naphthyl, indanyl, adamantyl, and tetrahydronaphthyl. As shown above, bridged
rings are also included in the definition of carbocycle (e.g., [2.2.2]bicyclooctane). A bridged ring occurs when one or
more carbon atoms link two non-adjacent carbon atoms. In some instances, the bridges are one or two carbon atoms.
It is noted that a bridge always converts a monocyclic ring into a tricyclic ring. When a ring is bridged, the substituents
recited for the ring can also be present on the bridge. Fused (e.g., naphthyl and tetrahydronaphthyl) and spiro rings are
also included.

[0128] The term "heterocycle" is taken to mean a saturated or unsaturated 5- or 6-membered ring containing from 1
to 3 heteroatoms selected from nitrogen, oxygen and sulfur, said ring optionally being benzofused. Exemplary hetero-
cycles include furanyl, thiophenyl (thienyl), pyrrolyl, pyrrolidinyl, pyridinyl, N-methylpyrrolyl, oxazolyl, isoxazolyl, pyrazolyl,
imidazolyl, triazolyl, oxadiazolyl, thiadiazolyl, thiazolyl, thiazolidinyl, N-acetylthiazolidinyl, pyrimidinyl, pyrazinyl, pyridazi-
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nyl, and the like. Benzofused heterocyclic rings include isoquinolinyl, benzoxazolyl, benzodioxolyl, benzothiazolyl, qui-
nolinyl, benzofuranyl, benzothiophenyl, indolyl, and the like, all of which may be optionally substituted, which also of
course includes optionally substituted on the benzo ring when the heterocycle is benzofused.

[0129] The term "cycle" group is taken to mean a carbocylic ring, a carbocycle or a heterocarbocyle.

[0130] As used herein, the phrase a "cycle of the formula" refers to a ring that can be formed with the variable referred
to. For example, in the structure

x>

wherein A can be a cycle of the formula C(CH,),,, where n = 2-5, it means that A is a carbon and forms a ring with itself
with 2-5 CH,, groups, which could also be represented structurally as

(CH2)o3
The variable "A" is not limited to carbon and can be another atom, such as, but not limited to, a heteroatom, but the
context in which the variable is used will indicate the type of atom "A" could be. This is just a non-limiting example.
Additionally, the ring that is formed with "A" can also be substituted. Exemplary substituents are described herein.
[0131] Heterocycles include, but are not limited to, pyridinyl, indolyl, furanyl, benzofuranyl, thiophenyl, benzodioxolyl,
and thiazolidinyl, all of which may be optionally substituted.
[0132] As used herein, the term "aromatic heterocycle" or "heteroaryl" is intended to mean a stable 5, 6, 7, 8, 9, 10,
11, or 12-membered monocyclic or bicyclic aromatic ring which consists of carbon atoms and one or more heteroatoms,
e.g., 1or 1-2 or 1-3 or 1-4 or 1-5 or 1-6 heteroatoms, independently selected from nitrogen, oxygen, and sulfur. In the
case of bicyclic heterocyclic aromatic rings, only one of the two rings needs to be aromatic (e.g., 2,3-dihydroindole),
though both can be (e.g., quinoline). The second ring can also be fused or bridged as defined above for heterocycles.
The nitrogen atom can be substituted or unsubstituted (i.e., N or NR wherein R is H or another substituent, as defined).
The nitrogen and sulfur heteroatoms can optionally be oxidized (i.e., N—>O and S(O)p, wherein p =1 or 2). In certain
compounds, the total number of S and O atoms in the aromatic heterocycle is not more than 1.
[0133] Examples of heterocycles include, but are not limited to, acridinyl, azocinyl, benzimidazolyl, benzofuranyl,
benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzoxazolinyl, benzthiazolyl, benztriazolyl, benztetrazolyl, benzisox-
azolyl, benzisothiazolyl, benzimidazolinyl, carbazolyl, 4aH-carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl, dec-
ahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b]tetrahydrofuran, furanyl, furazanyl, imidazolidinyl, imidazoli-
nyl, imidazolyl, 1H-indazolyl, indolenyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, isatinoyl, isobenzofuranyl, isochromanyl,
isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl, methylenedioxyphenyl, morpholinyl, naphthy-
ridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, ox-
azolidinyl, oxazolyl, oxindolyl, pyrimidinyl, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathinyl,
phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, piperidonyl, 4-piperidonyl, piperonyl, pteridinyl, purinyl, pyranyl,
pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole, pyridoimidazole, pyridothiazole, pyridinyl, py-
ridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl, qui-
nuclidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, tetrazolyl, 6H-1,2,5-thiadiazinyl, 1,2,3-thiadi-
azolyl, 1,2 4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, thiazolyl, thienyl, thienothiazolyl, thienooxa-
zolyl, thienoimidazolyl, thiophenyl, triazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, and xanthenyl.
[0134] Substituted alkyl, cycloalkyl, cycloalkylalkyl, alkoxy, or alkylthio, means an alkyl, cycloalkyl, cycloalkylalkyl,
alkoxy, or alkythio group, respectively, substituted one or more times independently with a substituent selected from the
group consisting of halo, hydroxy and C,-C5 alkoxy. By way of illustration, but without limitation, examples include
trifluoromethyl, pentafluoroethyl, 5-fluoro-2-bromopentyl, 3-hydroxypropyloxy, 4-hydroxycyclohexyloxy, 2-bromoethyl-
thio, 3-ethoxypropyloxy, 3-ethoxy-4-chlorocyclohexyl, and the like. Substitutions include substitution 1-5 times with halo,
each independently selected, or substituted 1-3 times with halo and 1-2 times independently with a group selected from
hydroxy and C-C5 alkoxy, or substituted 1-3 times independently with a group selected from hydroxy and C4-C3 alkoxy,
provided that no more than one hydroxy and/or alkoxy substituent may be attached through the same carbon.
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[0135] The terms "substituted phenyl" and "substituted heterocycle" are taken to mean that the cyclic moiety in either
case is substituted. They can be substituted independently with one or more substituents. They can be substituted
independently with 1, 2, 3, 4, 5, 1-3, 1-4, or 1-5 substituents. The substitution can be, independently, halo, alkyl, such
as, but not limited to, C4-C4 alkyl, alkoxy, such as but not limited to, C4-C, alkoxy, and alklylthio, such as but not limited
to, C4-C, alkylthio, wherein each alkyl, alkoxy and alkylthio substituent can be further substituted independently with
C-C, alkoxy or with one to five halo groups; or substituted with one substituent selected from the group consisting of
phenyloxy, benzyloxy, phenylthio, benzylthio, and pyrimidinyloxy, wherein the phenyloxy, benzyloxy, phenylthio, ben-
zylthio, and pyrimidinyloxy moiety can be further substituted with one to two substituents selected from the group con-
sisting of halo, C4-C, alkyl, and C4-C, alkoxy; or substituted with one substituent selected from the group consisting of
C4-C4 acyl and C4-C, alkoxycarbonyl, and further substituted with zero to one substituent selected from the group
consisting of halo, C4-C, alkyl, C4-C, alkoxy, and C4-C, alkylthic. When a substituent is halo, in some instances, the
halo groups are fluoro, chloro, and bromo. The halo can also be iodo.

[0136] DMF means N,N-dimethylformamide.

[0137] Asused herein, the phrase "pharmaceutically acceptable" refers to those compounds, materials, compositions,
and/or dosage forms which are, within the scope of sound medical judgment, suitable for use in contact with the tissues
of human beings and animals without excessive toxicity, irritation, allergic response, or other problem or complication,
commensurate with a reasonable benefit/risk ratio.

[0138] By "pharmaceutical formulation” it is further meant that the carrier, solvent, excipients and salt must be com-
patible with the active ingredient of the formulation (e.g. a compound described herein). It is understood by those of
ordinary skill in this art that the terms "pharmaceutical formulation" and "pharmaceutical composition" are generally
interchangeable, and they are so used for the purposes of this disclosure.

[0139] As used herein, "pharmaceutically acceptable salts" refer to derivatives of the disclosed compounds wherein
the parent compound is modified by making acid or base salts thereof. Examples of pharmaceutically acceptable salts
include, but are not limited to, mineral or organic acid salts of basic residues such as amines; alkali or organic salts of
acidic residues such as carboxylic acids; and the like. The pharmaceutically acceptable salts include the conventional
non-toxic salts or the quaternary ammonium salts of the parent compound formed, for example, from non-toxic inorganic
or organic acids. For example, such conventional non-toxic salts include, but are not limited to, those derived from
inorganic and organic acids selected from 2-acetoxybenzoic, 2-hydroxyethane sulfonic, acetic, ascorbic, benzene sul-
fonic, benzoic, bicarbonic, carbonic, citric, edetic, ethane disulfonic, ethane sulfonic, fumaric, glucoheptonic, gluconic,
glutamic, glycolic, glycollyarsanilic, hexylresorcinic, hydrabamic, hydrobromic, hydrochloric, hydroiodide, hydroxymaleic,
hydroxynaphthoic, isethionic, lactic, lactobionic, lauryl sulfonic, maleic, malic, mandelic, methane sulfonic, napsylic,
nitric, oxalic, pamoic, pantothenic, phenylacetic, phosphoric, polygalacturonic, propionic, salicylic, stearic, subacetic,
succinic, sulfamic, sulfanilic, sulfuric, tannic, tartaric, and toluene sulfonic. The present disclosure includes pharmaceu-
tically acceptable salts of any compound(s) described herein.

[0140] Pharmaceutically acceptable salts can be synthesized from the parent compound that contains a basic or acidic
moiety by conventional chemical methods. Generally, such salts can be prepared by reacting the free acid or base forms
of these compounds with a stoichiometric amount of the appropriate base or acid in water or in an organic solvent, or
in a mixture of the two; generally, non-aqueous media like ether, ethyl acetate, ethanol, isopropanol, or acetonitrile, and
the like. Lists of suitable salts are found in Remington’s Pharmaceutical Sciences, 18th ed., Mack Publishing Company,
Easton, PA, USA, p. 1445 (1990).

[0141] Since prodrugs are known to enhance numerous desirable qualities of pharmaceuticals (e.g., solubility, bioa-
vailability, manufacturing, efc.) the compoundsdescribed herein can be delivered in prodrug form and can be administered
in this form for the treatment of disease. "Prodrugs"” are intended to include any covalently bonded carriers that release
an active parent drug of described herein in vivo when such prodrug is administered to a mammalian subject. Prodrugs
are prepared by modifying functional groups present in the compound in such a way that the modifications are cleaved,
either in routine manipulation or in vivo, to the parent compound. Prodrugs include compounds described herein wherein
a hydroxy, amino, or sulfhydryl group is bonded to any group that, when the prodrug is administered to a mammalian
subject, it cleaves to form a free hydroxyl, free amino, or free sulfhydryl group, respectively. Examples of prodrugs
include, but are not limited to, acetate, formate, and benzoate derivatives of alcohol and amine functional groups in the
compounds described herein.

[0142] "Stable compound" and "stable structure" are meant to indicate a compound that is sufficiently robust to survive
isolation to a useful degree of purity from a reaction mixture, and formulation into an efficacious therapeutic agent.
[0143] Asused herein, "treating" or "treatment” includes any effecte.g., lessening, reducing, modulating, or eliminating,
that results in the improvement of the condition, disease, disorder, efc. "Treating" or "treatment” of a disease state means
the treatment of a disease-state in a mammal, particularly in a human, and include: (a) inhibiting an existing disease-
state, i.e., arresting its development or its clinical symptoms; and/or (c) relieving the disease-state, i.e., causing regression
of the disease state.

[0144] As used herein, "preventing" means causing the clinical symptoms of the disease state not to develop i.e.,
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inhibiting the onset of disease, in a subject that may be exposed to or predisposed to the disease state, but does not
yet experience or display symptoms of the disease state.

[0145] As used herein, "mammal” refers to human and non-human patients.

[0146] As used herein, the term "therapeutically effective amount" refers to a compound, or a combination of com-
pounds, described herein present in or on a recipient in an amount sufficient to elicit biological activity, e.g. pain relief.
In some instances, the combination of compounds is a synergistic combination. Synergy, as described, for example, by
Chou and Talalay, Adv. Enzyme Regul. vol. 22, pp. 27-55 (1984), occurs when the effect of the compounds when
administered in combination is greater than the additive effect of the compounds when administered alone as a single
agent. In general, a synergistic effect is most clearly demonstrated at sub-optimal concentrations of the compounds.
Synergy can be interms of lower cytotoxicity, increased decrease in pain, or some other beneficial effect of the combination
compared with the individual components.

[0147] All percentages and ratios used herein, unless otherwise indicated, are by weight.

[0148] Throughout the description, where compositions are described as having, including, or comprising specific
components, or where processes are described as having, including, or comprising specific process steps, it is contem-
plated that compositions described herein also consist essentially of, or consist of, the recited components, and that the
processes described herein also consist essentially of, or consist of, the recited processing steps. Further, it should be
understood that the order of steps or order for performing certain actions are immaterial so long as the process remains
operable. Moreover, two or more steps or actions can be conducted simultaneously.

[0149] All enantiomers, diastereomers, and mixtures thereof, are included within the scope of compounds described
herein. In some instances a composition comprising the R enantiomer is free or substantially free of the S enantiomer.
In some instances, a composition comprising the S enantiomer is free or substantially free of the R enantiomer. In some
instances, a composition comprises an enantiomeric excess of at least, or about, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97,
98, 99% of either the R or the S enantiomer.

[0150] As used throughout this disclosure, the singular forms "a," "an," and "the" include plural reference unless the
context clearly dictates otherwise. Thus, for example, a reference to "a composition" includes a plurality of such com-
positions, as well as a single composition, and a reference to "a therapeutic agent" is a reference to one or more
therapeutic and/or pharmaceutical agents and equivalents thereof known to those skilled in the art, and so forth. Thus,
for example, a reference to "a host cell" includes a plurality of such host cells, and a reference to "an antibody" is a
reference to one or more antibodies and equivalents thereof known to those skilled in the art, and so forth.

[0151] Theclaimed compounds in this invention can be prepared from the procedures described in the schemes below.

Schemes

[0152] Thefollowing representative schemes illustrate how compounds described herein can be prepared. The specific
solvents and reaction conditions referred to are also illustrative and are not intended to be limited. Compounds not
described are either commercially available or are readily prepared by one skilled in the art using available starting
materials.
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Scheme 1: Synthesis of Spirocyclic Nitrile

o OH
H2S04
+ NOH
)n °©
n
n=1-2
11 1-2 13
NC . _,.CO;Me CN
l RMgX, Cul (cat.) R CO,Me
O [0}
n n
15 16

Chiral HPLC separation

1-8A

[0}
TPAP, NMO; NCCH,CO,CH,
or TEMPO, bleach O ACOH, NH,0Ac
n
14
R
CN
KOH, ethylene glycol
heat Y
n
1-7
n=1.2

R= pheny!, substituted pheny!, aryl,
substituted aryl, pyridyl, substituted pyridy!,
heteroaryl, substituted heteroaryl,
carbocycle, heterocycle and etc.

188

[0153]

R ~_-NH2
R
CN LiAIH,, THF
s
e}
O n
n
1-8B 241
R o~_-NH;
(o}
n
21
R ~_-NH2
e}
n
241

Scheme 2: Converting the nitrile to the opioid receptor ligand (Approach 1)

H
R~ N R
R4CHO,
MeOH, NaBH,4 O
n
2-2
&
R~ N R1
R4CHO,
NaBH(OAc)s 6
n
2-3
\\
X S
S
K»CO; O
n
24

n=1-2

R and R, are independent

R and R4 = phenyl, substituted phenyl, aryl,
substituted aryl, pyridyl, substituted pyridyl,
heteroaryl, substituted heteroaryl,
carbocycle, heterocycle and etc.

The same scheme is applied to 1-7 and 1-8A.
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Scheme 3: Converting the nitrile to the opioid receptor ligand (Approach 2)

H

R 0O
Y N Roo~N ~ R,
CN DIBAL-H R1(CHz)2NHy,
_—— _—
o Toluene 0o MeOH, NaBH, 0
n
n n
1-8B 341 3.2
n=1-2

R and R4 are independent

R and R4 = phenyl, substituted phenyl, aryl,
substituted aryl, pyridyl, substituted pyridyl,
heteroaryl, substituted heteroaryl,
carbocycle, heterocycle and etc.

[0154] The same scheme is applied to 1-7 and 1-8A.
Scheme 4: Synthesis of Non-Spirocyclic Nitrile
o) OzMe CN
R
NCCHZCOZCH3 RMgX Cul (cat ) COZMe
AcOH, NH4OAC R 0" IR
Ry R3O R2R1 R4 R3 4R, O R,
41 4-2 4-3
R
CN
KOH, ethylene glycol R= phenyl, substituted phenyl, aryl,
substituted aryl, pyridyl, substituted pyridyl,
heat R4 R O R R4 heteroaryl, substituted heteroaryl,
3 2 carbocycle, heterocycle and efc.
44

4-1 is selected from the group consisting of

[0155]

@] O @] O O
4-1A 4-1B 4-1C 41D 4-1E

Following a sequence outlinedin Scheme 2 or 3, intermediate 4-4 can be converted to the opioid receptor ligands.
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Scheme 5: Synthesis of Other Spirocyclic Derived Opioid Ligands

Ree™en R R
—_— _—
_— _
O Scheme 1 Y o
n n n
51 52 5.3
n=1-2

R and R4 are independent

R and R4 = phenyl, substituted phenyl, aryl,
substituted aryl, pyridyl, substituted pyridyl,
heteroaryl, substituted heteroaryl,
carbocycle, heterocycle and etc.

Scheme 5: Synthesis of Other Spirocyclic Derived Opioid Ligands

2 Roe™~en R ~_N_R,
o Scheme 1 o o
n n n
51 5-2 5-3
n=1-2

R and R, are independent

R and R, = phenyl, substituted phenyl, aryl,
substituted aryl, pyridyl, substituted pyridyl,
heteroaryl, substituted heteroaryl,
carbocycle, heterocycle and etc.

[0156]

Other schemes can also be used. For example, the following schemes can be used alone or in combination

with other schems to prepare the compounds described herein.
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Scheme 6: Allyltrimethylsilane Approach to Access the Quaternary Carbon Center

R._OH R F R .0
RMgX, or RLi AllylSiMe,, TFA O3, DCM
0 (o] Y then PPh; (o]
61 6-2 &3 64
H
R N._ Ry n=1-2
R1CHzNH, R and R, are independent
0 R and R, = phenyl, substituted phenyl, aryl,
MeOH, NaBH, substituted aryl, pyridyl, substituted pyridyl,
heteroaryl, substituted heteroaryl,
carbocycle, heterocycle and etc.
6-5
Scheme 7: N-inked Pyrrazole Opioid Receptor Ligand
Boct 'N‘IN BocHNHN 2 HoNHN Z
BocNHNH2 AllyiMgCl 4N HCI HCI
(8] 0 o °
71 72 73 74
. A D
Qf“l = QN N (3
3-dimethylaminoacrolein 1) O3, then PPh3
0 2) thiophenyl carboaldehyde, O
NaBH4 .
75 76
Scheme 8
OI 1) solvent, rt
.................. -
+
| H 9—(Rym  2) NaBH4, solvent
8-2 8-3
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9-1

Scheme 9

NH ?
‘\\\\/ 2 I X -
+ —_— '
H J~(R)m

9-2

1) solvent, rt

2) NaBH4, solvent

9-3

10-1

HoN

(R)m
10-2

Scheme 10

1) solvent, rt

10-3

[0157] In one embodiment, a process for preparing a compound having the structure of 1V-

2

or a pharmaceutically acceptable salt thereof is provided, the process comprising contacting
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with

Bs

under suitable conditions to form a compound having the structure of

D1 N B5

Ro1 Ay

o

Ra2 IV-1.

In some instances, the process is performed at room temperature. In some instances, the process is performed in the
presence of a borohydrate salt. In some instances, the process is performed in the presence of sodium borohydrate.
Solvents can also be used to facilitate the preparation. The process can be modified to yield different alkyl groups, such
as, but not limited to, the scheme shown in Scheme 10.

Examples

[0158] The following examples are illustrative, but not limiting, of the methods and compositions described herein.
Example 1:

Intermediate 1: methyl 2-cyano-2-(oxan-4-ylidene)acetate

[0159] A 50 ml round-bottom flask equipped with a Dean-Stark distillation setup and condenser was charged with
tetrahydro-4H-pyran-4-one (4.61 ml, 50 mmol), methyl cyanoacetate (5.3 ml, 60 mmol), ammonium acetate (1 g, 13
mmol), acetic acid (0.57 ml, 10 mmol) and benzene (30 ml). The mixture was refluxed until no more water collected in
the Dean-Stark (2 hours), cooled, benzene (30 ml) added and the organic layer washed with water (50 ml). The aqueous
layer was extracted with CH,Cl, (3x50 ml). The combined organic phase was washed with sat. NaHCO4 (100 ml), brine
(100 ml) dried (MgSQ,), filtered and concentrated. Purified by normal phase SiO, chromatography (10to 60% EtOAc/hex-
anes) to afford methyl 2-cyano-2-(oxan-4-ylidene)acetate as a colorless oil (6.30g, 70%, m/z: 181.1 [M + H]* observed).

Intermediate 2: methyl 2-cyano-2-[4-(4-fluorophenyl)oxan-4-yl]acetate
[0160] A round bottom flask was equipped with a condenser, addition funnel and rubber septum with nitrogen inlet
was charged with a solution of p-fluorophenylmagnesium bromide (2.0 M in diethyl ether, 1.99 ml, 3.97mmol) and Cul

(63 mg, 0.331 mmol) in 10 ml dry diethyl ether (10 ml). Methyl2-cyano-2-(oxan-4-ylidene)acetate (600 mg, 3.31 mmol)
in diethyl ether (10 ml) was added drop-wise over 30 min while cooling the reaction flask in an ice bath. The mixture
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was then stirred for 3h. The reaction mixture was poured into a 50 g ice/1 N HCI (25 ml) mixture. The product was
extracted with Et,0 (3x50 ml), washed with brine (50 ml), dried (NA,SO,) and concentrated. Purified by normal phase
SiO, chromatography (7% to 60% EtOAc/hexanes) to give methyl 2-cyano-2-[4-(4-fluorophenyl)oxan-4-yllacetate as a
white solid (730 mg, 80%, m/z: 277.1 [M + Na]* observed).

Intermediate 3: 2-[4-(4-fluorop henyl)oxan-4-yl]acetonitrile

[0161] To a pre-dissolved solution ofKOH (441 mg, 7.87 mmol) in ethylene glycol (20 ml) was added methyl 2-cyano-
2-[4-(4-fluorophenyl)oxan-4-yllacetate (1.09 g, 3.93 mmol). The mixture was heated to 120°C for 3 h, and then cooled.
H,0O was added (50 ml), the product extracted with Et,O (3x50 ml), washed with H,O (50 ml), dried over NA,SO,, filtered
and concentrated. Purified by normal phase SiO, chromatography (5 to 40% EtOAc/hexanes) to give 2-[4-(4-fluoroph-
enyl)oxan-4-yllacetonitrile as a colorless oil (450 mg, 78%, m/z: 219.1 [M + H]* observed).

Intermediate 4: 2-[4-(4-fluorophenyl)oxan-4-yllethan-1-amine

[0162] To a solution of 2-[4-(4-fluorophenyl)oxan-4-yllacetonitrile (450 mg, 2.05 mmol) in anhydrous ether (15 ml) at
0 °C was added dropwise LAH (1.0 M in Et,O, 4.1 ml, 4.11 mmol). After 2 h the reaction was quenched with 1 ml H,0O,
0.1 ml 15% NaOH and then 1 ml H,O. The reaction mixture was extracted with Et,O (3x20 ml), dried over NA,SO, and
concentrated to give 2-[4-(4-fluorophenyl)oxan-4-yllethan-1-amine as anyellow oil, which used without further purification
(450 mg, 94%, m/z; 223.1 [M + H]* observed).

Examples 2: benzyl({2-[4-(4-fluorophenyl)oxan-4-ylJethyl})amine (Compound 8)

[0163] To a solution of 2-[4-(4-flucrophenyl)oxan-4-yllethan-1-amine (250 mg, 1.12 mmol) in anhydrous CH,Cl, (5
ml) and NA,SO, (159 mg, 1.12 mmol) at rt was added benzaldehyde (0.17 ml, 1.68 mmol). The reaction was stirred
overnight. The reaction mixture was filtered and concentrated. The residue was dissolved in 5 ml MeOH at 0 °C and
NaBH, added in one portion (51 mg, 1.34 mmol). The reaction was stirred at 0 °C for 1 h. The solution was then quenched
with H,O (10 ml), extracted with CH,Cl, (3x20 ml), washed with brine (10 ml) and dried over NA,SO,. Purified by normal
phase SiO, chromatography (0 to 10% MeOH/CH,Cl,) to give benzyl({2-[4-(4-flucrophenyl)oxan-4-yllethyl})amine as a
colorless oil (200 mg, 60%, m/z: 314.2 [M + H]* observed).

Intermediate 5. 2,2-dimethyl-4-(4-methylphenyl)oxan-4-ol

[0164] n-BuLi(26.3 ml, 1.6 M in hexane, 42 mmol) was added dropwise to a solution of 4-bromo-toluene (7.70 g, 45
mmol) in THF (100 ml) at -78 °C under N,. The resulting mixture was stirred at -78 °C for 30 min and a solution of
tetrahydro-2,2-dimethyl-4H-pyran-4-one (3.84 g, 30 mmol) in THF (20 ml) was added. The resulting mixture was stirred
at-78°C for another 20 min and quenched by adding MeOH (10 ml). The reaction was concentrated under vacuum and
the resulting residue was diluted with EtOAc (500 ml) and washed with sat. NH,CI (250 ml), brine (250 ml), dried and
concentrated to give 2,2-dimethyl-4-(4-methylphenyl)oxan-4-ol as a white solid, which was used without further purifi-
cation (5.41 g, 82%).

[0165] TH NMR (400 MHz, CDCl3) § 7.36 - 7.26 (m, 2H), 7.11 (d, J= 8.0, 2H), 4.10 (td, J= 12.0, 2.2, 1H), 3.71 (ddd,
J=11.8, 5.0, 2.1, 1H), 2.28 (s, 3H), 2.11 (ddd, J=13.7, 12.2, 5.0, 1H), 1.72 (dt, J = 14.2, 8.3, 2H), 1.58 (dq, J = 13.8,
2.2, 1H), 1.44 (s, 3H), 1.38 (s, 1 H), 1.14 (s, 3H).

Intermediate 6: 2,2-dimethyl-4-(4-methylphenyl)-4-(prop-2-en-1-yl)oxane

[0166] Allyltrimethylsilane (4.34 ml, 27.2 mmol) was added to a solution of 2,2-dimethyl-4-(4-methylphenyl)oxan-4-ol
(3.0 g, 13.6 mmol) in dry CH,CI, (100 ml) at 0 °C, followed by BF;-OEt, (3.42 ml, 27.2 mmol). The resulting mix was
stirred at 0 °C for 1h. The reaction was quenched with H,O (10 ml) and diluted with CH,Cl, (10 ml), and washed with
sat. NaHCO3 (20 ml), brine (20 ml), dried and concentrated. Purified by normal phase SiO, chromatography (5 to 40%
EtOAc/hexanes) to give 2,2-dimethyl-4-(4-methylphenyl)-4-(prop-2-en-1-yl)oxane as a colorless oil, which was used
crude (2.49 g, 75%).

Intermediate 7: 2-[2,2-dimethyl-4-(4-methylphenyl)oxan-4-yl]acetaldehyde
[0167] O3 gas was passed through a solution of 2,2-dimethyl-4-(4-methylphenyl)-4-(prop-2-en-1-yl)oxane (1.21 g, 5

mmol) in CH,Cl, (50 ml) at-78 °C until the solution turned light blue (about 5 min). After additional 5 minutes, the reaction
mix was purged with oxygen gas for 15 min before adding triphenylphosphine (2.62 g, 10 mmol). The reaction was
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stirred at rt for 4h and concentrated. Purified by normal phase SiO, chromatography (10 . to 60% EtOAc/hexanes) to
give 2-[2,2-dimethyl-4-(4-methylphenyl)oxan-4-ylJacetaldehyde as a colorless oil (641 mg, 52%).

[0168] 'H NMR (400 MHz, CDClj) 8 9.42-9.27 (m, 1H), 7.26 (dd, J = 9.9, 8.0, 2H), 7.20 (t, J = 8.7, 2H), 3.94 - 3.75
(m, 2H), 2.69 (dd, J = 14.6, 2.5, 1H), 2.51 - 2.38 (m, 2H), 2.35 (s, 3H), 2.26 (dd, J = 13.9, 2.3, 1H), 1.84 (ddd, J = 14.3,
11.0, 4.6, 1H), 1.76 (d, J = 13.9, 1H), 1.23 (s, 3H), 0.73 (s, 3H).

Example 3: {2-[2,2-dimethyl-4-(4-methylphenyl)oxan-4-yl]ethyll}](3-methylphenyl)methylJamine (Compound 32)

[0169] A mixture of 2-[2,2-dimethyl-4-(4-methylphenyl)oxan-4-ylJacetaldehyde (61.6 mg, 0.25 mmol), 3-methylben-
zylamine (63 wl, 0.5 mmol) and acetic acid (50 wl, 8.6 mmol) in CH,Cl, (3 ml) was stirred at rt for 1h before it adding
sodium triacetoxyborohydride (106 mg, 0.50 mmol). The resulting mixture was stirred at rt for 18 h.The mix was con-
centrated and disolved in MeOH and purified by HPLC to give {2-[2,2-dimethyl-4-(4-methylphenyl)oxan-4-yl]ethyl}[(3-
methylphenyl)methyllamine as a white solid (35 mg, 40%, m/z: 352.3 [M + H]* observed).

Intermediate 8: methyl 2-cyano-2-[(9Z)-6-oxaspiro[4.5]decan-9-ylidene]acetate

[0170] A 100 mlround-bottom flask equipped with a Dean-Stark distillation setup and condenser was charged with 6-
oxaspiro[4.5]decan-9-one (6 g, 39 mmol, which was prepared according to Hanschke, E. Chem. Ber. 1955, 88, 1053),
methyl cyanoacetate (4.1 ml, 46.7 mmol), ammonium acetate (780 mg, 10.1 mmol), acetic acid (0.44 ml, 7.8 mmol) and
benzene (40 ml). The mixture was refluxed until no more water collected in the Dean-Stark (2 hours), cooled, benzene
(30 ml) added and the organic washed with water (50 ml). The aqueous layer was extracted with CH,Cl, (3x50 ml). The
combined organic phase was washed with sat. NaHCO5; (100 ml), brine (100 ml) dried (MgSQ,), filtered and concentrated.
Purified by normal phase SiO, chromatography (7% to 60% EtOAc/hexanes) to give methyl 2-cyano-2-[(97)-6-oxas-
piro[4.5]decan-9-ylidene]acetate as a colorless oil (8.93g, 97.5%, m/z 235.1 [M + H]* observed).

[0171] By the procedure for the preparation of intermediate 8 substituting 2,2-diethyloxan-4-one for 6-oxaspiro[4.5]de-
can-9-one, methyl 2-cyano-2-[(4Z)-2,2-diethyloxan-4-ylidenelacetate was prepared (m/z 237.1 [M + H]* observed).
[0172] By the procedure for the preparation of intermediate 8 substituting 1-oxaspiro[5.5]Jundecan-4-one for 6-oxas-
piro[4.5]decan-9-one, methyl 2-cyano-2-[(4Z)-1-oxaspiro[5.5]undecan-4-ylidenelacetate was prepared (m/z 249.1 [M +
H]* observed).

Intermediate 9: methyl 2-cyano-2-[9-(4-fluorophenyl)-6-oxaspiro[4.5]decan-9-yl]acetate

[0173] A round bottom flask was equipped with a condenser, addition funnel and rubber septum with nitrogen inlet
was charged with a solution of 4-fluoromagnesium bromide (2.0 M in diethyl ether, 7.5 ml, 12.5 mmol) and Cul (200 mg,
1.0 mmol) in 35 ml dry diethyl ether. Methyl 2-cyano-2-[(9Z)-6-oxaspiro[4.5]decan-9-ylidenelacetate (2.5g, 10.5 mmol)
in diethyl ether (35 ml) was added drop-wise over 30 min while cooling the reaction flask in an ice bath. The mixture
was then stirred at room temperature for 1h. The reaction mixture was poured into a 25 g ice/l N HCI (20 ml) mixture.
The product was extracted with Et,O (3x50 ml), washed with brine (50 ml), dried (NA,SO,) and concentrated. Purified
by normal phase SiO, chromatography (8% to 60% EtOAc/hexanes) to give methyl 2-cyano-2-[9-(4-fluorophenyl)-6-
oxaspiro[4.5]decan-9-yllacetate as a colorless oil (3.24 g, 93%, m/z 331.2 [M + H]* observed).

[0174] By the procedure described in the preparation of intermediate 9 substituting methyl 2-cyano-2-[(4Z)-2,2-diethy-
loxan-4-ylidene]acetate for methyl 2-cyano-2-[(92)-6-oxaspiro[4.5]decan-9-ylidene]acetate, methyl 2-cyano-2-[2,2-die-
thyl-4-(4-fluorophenyl)oxan-4-ylJacetate was prepared (m/z 333.2 [M + H]* observed).

[0175] By the procedure described in the preparation of intermediate 9 substituting methyl 2-cyano-2-[(42)-1-oxas-
piro[5.5]undecan-4-ylidene]acetate for methyl 2-cyano-2-[(92)-6-oxaspiro[4 .5]decan-9-ylidene]acetate, methyl 2-cyano-
2-[4-(4-fluorophenyl)-1-oxaspiro[5.5]undecan-4-ylJacetate was prepared (m/z 345.2 [M + H]* observed).

Intermediate 10: 2-[(9R)-9-(4-fluorophenyl)-6-oxaspiro[4.5]decan-9-yl]lacetonitrile

[0176] To a pre-dissolved solution of KOH (1.1g, 19.5 mmol) in ethylene glycol (50 ml) was added methyl 2-cyano-
2-[9-(4-fluorophenyl)-6-oxaspiro[4.5]decan-9-yl]acetate (3.24 g, 9.8 mmol). The mixture was heated to 120 °C for 3 h,
then cooled. H,O was added (50 ml), the product extracted with Et,O (3x50 ml), washed with H,O (50 ml), dried over
NA,SO,, filtered and concentrated. (7% to 60% EtOAc/hexanes) to give methyl 2-cyano-2-[9-(4-fluorophenyl)-6-oxas-
piro[4.5]decan-9-yl]acetate (1.96 g, 73%, m/z 273.2 [M + H]* observed).

[0177] 1.96 g of the enantionmers were separated by SFC on an AD-3 column using 15% MeOH (0.05% DEA) as a
modifier to give 2-[(95)-9-(4-fluorophenyl)-6-oxaspiro[4.5]decan-9-yl]acetonitrile as a colorless oil (faster eluting enan-
tiomer, 635 mg, 24%, m/z274.2 [M + H]* observed) and 2-[(9R)-9-(4-fluorophenyl)-6-oxaspiro[4.5]decan-9-yl]acetonitrile
as a colorless oil (slower eluting enantiomer, 703 mg, 26%, m/z 273.2 [M + H]* observed).
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[0178] By the procedure described in the preparation of intermediate 10 substituting methyl 2-cyano-2-[2,2-diethyl-
4-(4-fluorophenyl)oxan-4-yllacetate for methyl 2-cyano-2-[9-(4-fluorophenyl)-6-oxaspiro[4.5]decan-9-yl]lacetate, 2-[2,2-
diethyl-4-(4-fluorophenyl)oxan-4-ylJacetonitrile was prepared (m/z 275.2 [M + H]* observed).

[0179] By the procedure described in the preparation of intermediate 10 substituting methyl 2-cyano-2-[4-(4-fluoroph-
enyl)-1-oxaspiro[5.5]undecan-4-ylJacetate for methyl 2-cyano-2-[9-(4-fluorophenyl)-6-oxaspiro[4.5]decan-9-yl]acetate,
2-[4-(4-fluorophenyl)-1-oxaspiro[5.5]undecan-4-ylJacetonitrile was prepared (m/z 287.2 [M + H]* observed).

Intermediate 11: 2-[(9R)-9-(4-fluorophenyl)-6-oxaspiro[4.5]decan-9-yllethan-1-amine

[0180] To a solution of 2-[(9R)-9-(4-fluocrophenyl)-6-oxaspiro[4.5]decan-9-ylJacetonitrile (500 mg, 1.8 mmol) in anhy-
drous ether (30 ml) at 0 °C was added dropwise LAH (1.0 M in Et,0, 3.7 ml, 3.7 mmol). The reaction was then warmed
up to room temperature. After 2h the reaction was quenched with 1 ml H,0, 0.2 ml 15% NaOH and then 1 mI H,O. The
reaction mixture was extracted with Et,O (3x30 ml), dried over NA,SO, and concentrated to give 2-[(9R)-9-(4-fluoroph-
enyl)-6-oxaspiro[4.5]decan-9-yllethan-1-amine as an yellow oil, which used without further purification (500 mg, 100%,
m/z 277.2 [M + H]* observed).

[0181] By the procedure described in the preparation of intermediate 11 substituting 2-[2,2-diethyl-4-(4-fluorophe-
nyl)oxan-4-yl]lacetonitrile for 2-[(9R)-9-(4-fluorophenyl)-6-oxaspiro[4.5]decan-9-yl]acetonitrile, 2-[2,2-diethyl-4-(4-fluor-
ophenyl)oxan-4-yllethan-1-amine was prepared (m/z.279.2 [M + H]* observed).

[0182] By the procedure described in the preparation of intermediate 11 substituting 2-[4-(4-fluorophenyl)-1-oxas-
piro[5.5]undecan-4-yl]acetonitrile for 2-[(9R)-9-(4-fluorophenyl)-6-oxaspiro[4.5]decan-9-yl]acetonitrile, 2-[4-(4-fluoroph-
enyl)-1-oxaspiro[5.5]undecan-4-yllethan-1-amine was prepared (m/z 291.2 [M + H]* observed).

Example 4: benzyl({2-[(9R)-9-(4-fluorophenyl)-6-oxaspiro[4.5]decan-9-yl]ethyl})amine (Compound 81)

[0183] To a solution of amine 2-[(9R)-9-(4-fluorophenyl)-6-oxaspiro[4.5]decan-9-yllethan-1-amine (100 mg, 0.361
mmol) in anhydrous CH,Cl, (6 ml) and NA,SO, (256 mg, 1.80 mmol) at rt was added benzaldehyde (0.055 ml; 0.541
mmol). The reaction was stirred overnight. The reaction mixture was filtered and concentrated. The residue was dissolved
in 6 ml MeOH at 0 °C and NaBH, added in one portion (16 mg, 0.433 mmol). The reaction was stirred at 0 °C for 1 h.
The solution was then quenched with H,O (20 ml), extracted with CH,Cl, (3x30 ml), washed with brine (10 ml) and dried
over NA,SO,. The mixture was purified by HPLC to give benzyl({2-[(9R)-9-(4-fluorophenyl)-6-oxaspiro[4.5]decan-9-
yllethyl})amine as a white solid (121 mg, 92%, m/z 368.3 [M + H]* observed).

Intermediate 12: 2,2-diethyloxan-4-ol.

[0184] To amixture of 3-butene-1-ol (19.8 ml; 233mmol) and 3-pentenone (12.3 ml; 116 mmol) was added 75% sulfuric
acid (19.8; 334 mmol; prepared by diluting 79 ml of conc. sulfuric acid to 100 ml with distilled water) drop-wise at 0 °C.
The reaction was allowed to warm to room temperature and stirred overnight. Water (70 ml) was added to the mixture
then neutralized with NaOH (pellets) to pH 8 and extracted with diethyl ether (3x150 ml). The ether extract was washed
with an aqueous sodium bisulfite solution (40 ml), dried over K,CO5 and the ether evaporated in vacuo. The residue
was distilled under reduced pressure to give 2,2-diethyloxan-4-ol (4.89 g, 27%, B. Pt. 65-70 °C at 1mm Hg).

[0185] TH NMR (400 MHz, CDCl3) § 4.04 - 3.86 (m, 1H), 3.84 - 3.66 (m, 1H), 3.65 - 3.38 (m, 1H), 2.06 - 1.95 (m, 1H),
1.92-1.76 (m, 2H), 1.78 - 1.63 (m, 1H), 1.63 - 1.50 (m, 1H), 1.51-1.31 (m, 3H), 1.28 - 1.10 (m, 1H), 0.92 - 0.68 (m, 6H).

Intermediate 13: 2,2-diethyloxan-4-one

[0186] To a solution of crude 2,2-diethyloxan-4-ol (500mg, 3.2 mmol) in CH,Cl, (10 ml) were added NMO (750 mg,
6.41 mmol) and 4A moleculat sieves(2g). The solution was stirred for 30 mins and then TPAP (34 mg, 0.096 mmol) was
added in one portion. The reaction was allowed to stir for 10 h. After checking the TLC, the alcohol was gone. It was
filtered through a short pad of SiO,. The filtrate was concentrated and purified by normal phase SiO, chromatography
(0% to 50% EtOAc/hexanes) to give 2,2-diethyloxan-4-one (365 mg, 73%).

[0187] 'H NMR (400 MHz, CDCl3) § 3.75 - 3.66 (m, 2H), 3.44 - 3.29 (m, 2H), 2.51 - 2.31 (m, 4H), 1.25-1.4 (m, 4H),
0.75 (m, 6H).

Intermediate 14: 2-(bromomagnesio)pyridine
[0188] Into aflask was placed isopropylmagnesium chloride 2.0M in THF (6 mL, 12 mmole), 2-bromopyridine (1.2 mL,

12 mmol) in anhydrous Et,0O (4 ml) added dropwise. The reaction mixture was stirred at rt. for 3h. The resulting mixture
was used as is as 1M Grighard solution.
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Example 5: dibenzyl({2-[(9R)-9-(4-fluorophenyl)-6-oxaspiro[4.5]decan-9-yl]ethyl})amine (Compound 225)

[0189] To a solution of 2-[(9R)-9-(4-fluorophenyl)-6-oxaspiro[4.5]decan-9-ylJacetonitrile (30 mg, 0.13 mmol) in anhy-
drous CH5Cl, (3 ml) and NA,SO,4 (92.3 mg, 0.65 mmol) at rt was added 2.3 eq benzaldehyde (0.032 ml, 0.32 mmol);
The reaction was stirred overnight. NaBH(OAc); (6.6 mg, 0.31 mmol) added in one portion. The solution was then
quenched with H,O (10 ml), extracted with CH,Cl, (3x20 ml), washed with brine (10 ml) and dried over NA,SO,. The
solvent was evaporated in vacuo and the residue was purified by HPLC to obtain dibenzyl({2-[(9R)-9-(4-fluorophenyl)-
6-oxaspiro[4.5]decan-9-yllethyl})amine (37.4 mg, 50%, m/z 458.3 [M + H]* observed).

Example 6: {2-[(9R)-9-(4-fluorophenyl)-6-oxaspiro[4.5]decan-9-yl]ethyl}[(3-methylphenyl)methyl]amine (Com-
pound 122)

[0190] Following an analogueous procedure described for Compound 81, Compound 122 was obtained from the
corresponding intermediate after a chiral HPLC separation (The slower moving fraction on AD-3 column. The absolute
configurationof Ex. 122 was determined by an X-ray crystallography.

Example 7: {2-[(9R)-9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-9-yl]ethyl}[2-(pyridin-3-yl)ethyl]amine (Compound 75)

[0191] 1.0 M DIBAL solution in toluene (3.0 ml, 3 mmol) was added drop-wise to a solution of 2-[(9R)-9-(pyridin-2-yl)-
6-oxaspiro[4.5]decan-9-yllacetonitrile (350 mg, 1.4 mmol) in 7 mL toluene at -78 oC. The resulting mixture was stirred
at -78 oC until completion (1.5 h). The reaction was then quenched with 5 eq of MeOH (0.28 mL) and 0.1 mL water, stir
while warming, 175 mg NA,SO4 added, stir at room temp. 2h to give 310 mg (80%) of 2-[(9R)-9-(pyridin-2-yl)-6-oxas-
piro[4.5]decan-9-yllacetaldehyde. LCMS m/z 250.6 (M + 1) observed.

[0192] To a solution of 2-[(9R)-9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-9-yl]acetaldehyde (50 mg, 0.19 mmole), 5 mL
DCM and NA,SQO,4 (134 mg, 0.95 mmole) was added 2-(pyridin-3-yl)ethan-1-amine (31 mg, 0.25 mmole) and the reaction
was stirred overnight. NaBH, (9.5 mg, 0.25 mmole) added, stir 10 minutes, 2 drops MeOH added, stir 1h, quenched
with water, organics separated off and evaporated. The residue was passed through a Gilson reverse phase HPLC to
give {2-[(9R)-9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-9-yllethyl}[2-(pyridin-3-yl)ethyl]amine, 65.3 mg (71%). LCMS m/z
367.1 (M + 1) observed.

Example 8: 2-[(9R)-9-(2-{4H,5H,6H-thieno[2,3-c]pyrrol-5-yl}ethyl)-6-oxaspiro[4.5]decan-9-yl]pyridine (Com-
pound 82)

[0193] To a stirred solution of 2-[(9R)-9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-9-ylJethan-1-amine (0.030 g, 0.115 mmol;
prepared by following a sequence described for Compound 81 in dried ACN (5.8 mL) was added 2,3-bis(bromome-
thyl)thiophene (31.1 mg, 0.115 mmol) followed by addition of K,CO5 (79.62 mg, 0.576 mmol). After 30 min, LCMS
showed that the reaction was done and the major peak had the corresponding mass to the desired product. It was then
subjected to HPLC purification. HPLC purification method: Luna acid medium column, 10-50% acetonitrile in H,O over
15 min, followed by flashing with 100% acetonitrile, 0.1% TFA modifier was employed. The fractions containing the
desired product were pooled, basified with 2N NaOH and extracted with DCM (3x20 mL). The combined organics were
concentrated and purified with flash chromatography (10 g silica gel column, eluted by 0-10% MeOH in DCM, based
upon TLC measurement: DCM/MeOH (10/1) Rf= 0.60) to afford 5 mg of 2-[(9R)-9-(2-{4H,5H,6H-thieno[2,3-c]pyrrol-5-
yltethyl)-6-oxaspiro[4.5]decan-9-yl]pyridine as a colorless oil in 12% yield. LCMS m/z 369 (M + 1) observed.

Example 9: {2-[9-(1H-pyrazol-1-yl)-6-oxaspiro[4.5]decan-9-yl]ethyl}(thiophen-2-ylmethyl)amine (Compound 26)

[0194] An oven-dried flask equipped with a Dean-Stork apparatus and condenser was cooled to rt under a stream of
N, and was charged with 6-oxaspiro[4.5]decan-9-one (0.50 g, 3.24 mmol), (tert-butoxy)carbohydrazide (0.42 g, 3.24
mmol) and hexane (10 mL). The resulting solution was heated to reflux overnight.

[0195] It was cooled to rt and the solid collected by vacuum filtration. The solid was washed with hexane and air-dried
to give (tert-butoxy)-N’-[(9Z)-6-oxaspiro[4.5]decan-9-ylidene]carbohydrazide (0.84 g, 96% yield). LCMS m/z 213 (M +
1-t-butyl) observed.

[0196] An oven-dried flask was charged with (tert-butoxy)-N’-[(9Z)-6-oxaspiro[4.5]decan-9-ylidene]carbohydrazide
(0.42 g, 1.56 mmol) and THF. The solution was cooled to 0 °C and allylmagnesiumchloride (2.0 M, 1.60 mL) was added
dropwise. The reaction was stirred at 0 °C for 1h and the warmed to rt overnight. LC-MS indicated the reaction didn’t
go to completion. Another 2 equivalent of allylmagnesiumchloride was added at rt. The solution was stirred for 1h before
it was quenched with MeOH. The solution was diluted with DCM (60 mL) and H,O (20 mL). A lot of precipitates were
formed and the solid was filtered through a pad of celite. The organic was then separated and the aqueous layer was
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extracted with 10 mL of EtOAc. The combined organic layers were concentrated and the residue was purified on 25 g
Snap column (0-20% tOAc in Hex, 12 CV) to give (tert-butoxy)-N’-[9-(prop-2-en-1-yl)-6-oxaspiro[4.5]decan-9-yl]carbo-
hydrazide (0.33 g, 68% yield). LCMS m/z 333 (M + Na) observed.

[0197] A solution of (tert-butoxy)-N’-[9-(prop-2-en-1-yl)-6-oxaspiro[4.5]decan-9-yl]carbohydrazide (0.33 g, 1.06 mmol)
in 4 mL of EtOAc was added 4M HCI in dioxane at rt. The solution was stirred at rt until reaction completion, monitored
by LC-MS (30 h). The solvent was then removed to give [9-(prop-2-en-1-yl)-6-oxaspiro[4.5]decan-9-yl]hydrazine (250
mg). LCMS m/z 211.1 (M + 1) observed.

[0198] A solution of [9-(prop-2-en-1-yl)-6-oxaspiro[4.5]decan-9-yllhydrazine (250 mg, 1.0 mmol) in 4 mL of i-PrOH
were added Et3N and 3-dimethylaminoacrolein. The solution was refluxed for 3h and then at 50 oC for 2d. The solvent
removed and the residue was purified on 25 g Biotage snap column, eluted with 0-18% EtOAc in Hex (12CV) to give
1-[9-(prop-2-en-1-yl)-6-oxaspiro[4.5]decan-9-yl]-1H-pyrazole (80 mg, 31% yield). LCMS m/z 247.1 (M + 1) observed.
[0199] To a solution of 1-[9-(prop-2-en-1-yl)-6-oxaspiro[4.5]decan-9-yl]-1H-pyrazole (80 mg, 0.32 mmol) in DCM (5
mL) at-78 °C was bubbled with O5 until the solution turned blue. The resulting solution was bubbled with N, for 5 min.
To it was added PPh3 (168 mg, 0.64 mmol). And the solution was stirred for 4h at rt. After removal of the solvent, the
residue was purified by flash column chromatography to give 2-[9-(1H-pyrazol-1-yl)-6-oxaspiro[4.5]decan-9-yl]acetal-
dehyde (15 mg, 23 % yield). LCMS m/z 249 (M + 1) observed.

[0200] To a mixture of 2-[9-(1H-pyrazol-1-yl)-6-oxaspiro[4.5]decan-9-yl]acetaldehyde (15 mg, 0.06 mmol) and thi-
ophen-2-ylmethanamine (19 uL, 0.18 mmol) was stirred ar rt for 1h before NaBH(OAc); (25.4 mg, .12 mmol) was added.
The solution stirred overnight. After removal of solvent, the residue was purified by HPLC to provide {2-[9-(1H-pyrazol-
1-yl)-6-oxaspiro[4.5]decan-9-yl]lethyl}(thiophen-2-yImethyl)amine (17 mg, 61% yield) as a TFA salt. LCMS m/z 346 (M
+ 1) observed.

Example 10: Basic Procedure for making compounds of the formula:

[0201]

[0202] Following Scheme 8 2-[(9R)-9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-92-ylJethan-1-amine, which can be prepared
by following a sequence as described for Compound 81 (Compound 4) and a sequence similar to for Intermediate 11
reacts with an appropriately substituted heteroaromatic aldehyde or appropriately substituted aromatic aldehyde (1
equivalent) in the presence of an organic solvent (i.e. DCM, MeOH, EtOH) to form a corresponding imine, which is
reduced by an appropriate reducing agent the compound. The (R), and the R, refers to the optional substituents
Additionally, the phenyl groups can be replaced with other cycles or aryl groups as described herein.

Example 11: Basic procedures for making compounds of the formula:

[0203]

[0204] Following Scheme 9, 9-1, which can be prepared by following a sequence described for Compound 81 (Com-
pound 4) and a sequence similar to for Intermediate 11, reacts with an appropriately substituted heteroaromatic aldehyde
or appropriately substituted aromatic aldehyde (1 equivalent) in the presence of an organic solvent (i.e. DCM, MeOH,
EtOH and etc) to form a corresponding imine, which is reduced by an appropriate reducing agent (i.e. NaBH,) to give
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the compound. The (R),, and the R, refers to the optional substituents Additionally, the phenyl groups can be replaced
with other cycles or aryl groups as described herein.

Example 12: Opioid Receptor Ligands

[0205]

The opioid receptor ligands and compounds listed in the following tables can be or were prepared according

to the procedures described above from appropriate starting materials and appropriate reagents. Compounds that have
been made lists NMR data and prophetic examples do not list NMR. data.

Table 1: Compounds with chemical name and characterization data

oxidopyridin-1-ium

MS
Compound. Name (m/z) 1H NMR
[M+H]*

4 8.58 (ddd, J=4.8,1.9, 0.9, 1H), 7.63 (m, 1H),

7.30 (m, 1H), 7.12 (ddd, J = 7.4, 4.8, 1.0, 1H),

2-[9-(pyridin-2-yl)-6- 3.76 (m, 2H), 2.55 (td, d = 11.6, 5.1, 1H), 2.46

1 oxaspiro[4.5]decan-9-yllethan-1- 261.1 (ddd, J =13.7,5.1, 2.7, 1H), 2.37 (dd, J = 13.7,
amine 2.1,1H),2.14 (td, J =11.6,5.0, 1H), 1.92 (m, 2H),

1.70(m, 4H), 1.46 (m, 4H), 1.13 (m, 1H), 0.71 (dt,

J =134, 8.8, 1H).

5 8.58 (ddd, J=4.8,1.7,0.7,1H), 7.64 (td, J =

- 7.8,1.9, 1H), 7.28 (m, 1H), 7.12 (ddd, J = 7 4,

o | welemaenanine |, | 08 sram 2 2seim i 2o
pirol. o y ' (ddd, J = 13.7, 5.1, 2.7,1H), 2.37 (m, 1H), 2.14

(m, 1H), 1.91 (m, 2H), 1.71 (m, 4H), 1.47 (m, 4H),

1.13 (m, 1H), 0.71 (m, 1H).

3 2-[9-(2-aminoethyl)-6- 2771 87.60(d,J=6.8,1H),7.60(d,J=6.8,1H),7.21 (s,
2H), 6.79 (d, J = 332.9, 3H), 6.54 (m, 5H), 6.37

(s, 1H), 6.29 (d, J = 6.5,1H), 5.97 (m, 6H), 4.84

(d, J =169.9, 3H), 3.69 (dt, J = 23.7, 11.7, 3H),

3.69 (dt, d = 23.7, 11.7, 3H), 3.40 (s, 2H), 3.40

oxaspiro[4.5]decan-9-yl]pyridin-4-ol (s, 2H), 2.64 (s, 1H), 2.64 (s, 1H), 2.32 (d, J =

12.0, 1H), 2.26 (dd, J =46.7, 13.0, 2H), 2.20 (d,

J=13.9,1H),2.09(d, J =13.8, 1H),2.09 (d, J =

13.8, 1H), 1.84 (t, J = 15.9, 2H), 1.60 (m, 15H),

1.55 (m, 11H), 0.89 (m, 2H), 0.89 (m, 1H).

8 8.05(m, 1H), 7.01 (d, J = 8.6, 1H), 6.87 (dd, J

=8.6,2.9, 1H), 5.37 (s, 2H), 3.66 (dd, J = 13.7,

4 6-[9-(2-aminoethyl)-6- 277 1 7.2,2H),2.60(ddd,J=12.3,10.1,5.6, 1H), 2.22
oxaspiro[4.5]decan-9-yl]pyridin-3-ol ' (m, 3H), 1.88 (tt, J =10.0, 7.9, 1H), 1.77 (d, J =

13.6, 1H), 1.58 (m, 4H), 1.37 (m, 5H), 1.08 (dd,

J=154,4.9, 1H), 0.63 (dt, J = 13.7, 8.9, 1H).

87.38(dd,J=9.0,7.1,1H),6.40(d, J=9.0, 1H),

5 6-[9-(2-aminoethyl)-6- 277 1 6.09 (d,J =7.1, 1H), 5.28 (s, 1H), 3.73 (s, 2H),
oxaspiro[4.5]decan-9-yl]pyridin-2-ol ' 2.69(m, 1H),2.37 (m, 2H),2.13 (m, 2H), 1.66 (m,

12H), 0.97 (dt, J = 12.4,7.6, 1H).
8 8.23 (m, 1H), 7.31 (dd, J =5.8, 2.0, 2H), 7.23
. (m, 1H), 4.03 (s, 2H), 3.81 (s, 2H), 3.27 (d, J =
2-[(9R)-9-(2-aminoethyl)-6- "
6 oxaspiro[4 5]decan-9-yl}-1- 277 1 13.9, 1H), 2.95 (td, J = 12.8, 5.1, 1H), 2.65 (td, J

=11.8,5.1, 1H), 2.25 (s, 2H), 1.65 (ddd, J = 38.7,
17.6,11.7, 9H), 1.24 (s, 1H), 0.84 (dt, J = 13.1,
8.8, 1H).
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(continued)

Table 1: Compounds with chemical name and characterization data

MS
Compound. Name (m/z) 1H NMR
[M+H]*
§9.72(t,J = 1.5, 1H), 7.91 (m, 2H), 7.23 (m, 3H),
, benzyl({2-[1-(4- a1pp | 7:08(m, 2H) 6.92 (M, 2H), 2,91 (t, 4 = 6.9, 2H),
fluorophenyl)cyclohexy llethyl})amine ' 2.44 (m, 4H), 2.09 (dd, J = 13.2, 5.3, 2H), 1.68
(m, 4H), 1.46 (M, 1H), 1.33 (dd, J = 15.4, 6.7, 4H).
5 7.38-7.16 (M, 7H), 7.09 - 6.99 (m, 2H), 3.79
(ddd, J = 11.5, 5.7, 3.6, 2H), 3.64 (s, 2H), 3.56
8 benzyl({2 [4I](:'t:”|;’)':rzrnee”y')oxa” | 3142 | (ddd,J=116,8.8,2.58, 2H), 2.39-2.29 (m. 2H).
yllethy 2.24-2.01(m, 4H), 1.86 (ddd, J = 13.8, 7.9, 3.5,
2H).
57.16 (m, 8H), 3.79 (ddd, J = 11.5, 5.2, 3.8, 2H),
o [(2-methylphenyhmetny)( {2-4-(4- | ., | 358(m, 4H), 241 (m, 2H),2.36 (5, 3H),2.27 (s,
methylphenyl)oxan-4-yl]lethyl})amine ' 3H), 2.16 (m, 2H), 1.86 (ddd, J = 12.3, 8.6, 4.6,
4H), 1.58 (s, 1H)
5 7.25(dt, J = 5.9, 2.9, 3H), 7.11 (m, 2H), 6.98
. (dd, J = 25.0, 8.2, 4H), 3.65 (dd, J = 8.9, 6.7, 2H),
10 - INrf:n[zl‘)ixd;:jt_hf]ﬁh(?}ani”ne 3243 | 2.95(d,J=4.6, 1H), 2.50 (d, J = 4.7, 1H), 2.23
ylpheny ylethy (s, 3H),2.10 (d, J = 13.9, 1H), 1.89 (m, 3H), 1.43
(m, 2H), 1.21 (m, 1H), 1.05 (s, 3H), 0.53 (s, 3H).
5 7.15 (m, 5H), 6.88 (dd, J = 7.4, 1.3, 1H), 6.79
y 2-[({2-[4-(4-methylphenyljoxan-4- sppp | (@ J=81,1.0,1H), 673 (td, J =74, 1.1, 1H),
yllethyllamino)methyl] phenol “ | 376 (m, 4H), 3.54 (ddd, J = 11.7, 9.4, 2.5, 2H),
2.37 (m, 5H), 2.13 (m, 2H), 1.82 (m, 4H)
12 2-[({2-[4-(4 330.2 | 58.26(s,2H),7.07(m,3H),6.95(dd, J=14.3,5.8,
2H), 6.86 (d, J = 6.3, 1H), 6.78 (d, J = 8.1, 1H),
fluorophenyl)oxan-d 6.71(t J = 7.4, 1H), 3.96 (d, J = 7.0, 2H), 3.80
Jeth I}arﬁino);']eth 1 ohenol (s, 2H), 3.64 (dt, J = 8.8, 3.9, 2H), 3.41 (t, J= 9.3,
ylethy yip 2H), 2.45 (s, 2H), 1.95 (d, J = 14.7, 2H), 1.85 (m,
2H), 1.67 (m, 2H).
69.76 (s, 2H), 8.59 (d, J = 4.7, 1H), 8.11 (¢, J =
7.8,1H),7.69 (d,J=8.1, 1H), 7.63-7.52 (m, 1H),
» 7.35 (s, 5H), 4.13 (d, J = 9.7, 1H), 4.03 (s, 2H),
13 oxasb?gz[ilsj]zngi;iygdIHefhyll)]%);mine 3371 | 3.91(d,J =97, 1H), 2.92(d, J = 26.5, 2H), 2.53
pirols. yiethy (ddd, J = 14.6, 9.5, 5.4, 1H), 2.38 (dd, J = 19.0,
8.5, 2H), 2.28 (d, J = 13.6, 1H), 1.99 - 1.81 (m,
1H), 1.84 - 1.52 (m, 6H), 1.51 - 1.35 (m, 1H).
5 8.54 (d, J = 226.0, 2H), 7.22 (q, J = 6.7, 3H),
. 7.03 (dd, J = 19.0, 8.3, 6H), 6.23 (d, J = 186.3,
14 met:ﬁn?:gi)fénﬂﬁ]tgr: A;})(:mine 338.3 | 2H), 3.69 (m, 4H),2.66 (s, 1H), 2.25 (s, 4H), 2.10
ylpheny ylethy (dd, J = 22.7, 13.3, 2H), 1.83 (m, 1H), 1.64 (m,
1H), 1.49 (m, 2H), 1.11 (s, 3H), 0.57 (s, 3H).
5 8.48 (dd, J = 5.2, 0.9, 1H), 8.26 (s, 1H), 7.98
(dd, J = 7.8, 1.6, 1H), 7.59 (d, J = 7.9, 1H), 7.54
{2-[2,2-dimethyl-4-(4- (m, 1H), 7.07 (s, 4H), 4.17 (g, J = 13.9, 2H), 3.73
15 methylphenyljoxan-4- 339.3 | (m,2H),2.88(d,J=4.8, 1H), 2.42 (d, J = 4.8,

yllethyl}(pyridin-2-ylmethyl)amine

1H), 2.21 (m, 4H), 2.10 (dd, J = 13.9, 2.1, 1H),
2.00 (d, J = 4.6, 1H), 1.78 (d, J = 4.6, 1H), 1.58
(m, 2H), 1.12 (s, 3H), 0.59 (s, 3H).
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(continued)

Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

16

{2-[2,2-dimethyl-4-(4-
methylphenyl)oxan-4-
yllethyl}(pyridin-3-ylmethyl)amine

339.3

§8.92 (s, 1H), 8.52 (s, 1H), 8.25 (d, J = 8.0, 1H),

7.67 (m, 1H), 7.08 (m, 4H), 5.92 (s, 4H), 4.09 (s,

2H), 3.71 (m, 2H), 2.85 (dd, J = 12.0, 7.9, 1H),

2.34(m, 1H), 2.23 (m, 4H), 2.10(d, J = 13.9, 1H),

1.94 (m, 1H), 1.74 (dd, J = 12.5, 4.3, 1H), 1.55
(m, 2H), 1.10 (s, 3H), 0.57 (s, 3H).

17

[(2-methoxyphenyl)methyl 1({2-[4-(4-
methylphenyl)oxan-4-yl]lethyl})amine

340.2

§ 7.21 (m, 1H), 7.13 (s, 4H), 7.07 (dd, J = 7.4,

1.7, 1H), 6.84 (ddd, J = 12.1, 9.3, 4.6, 2H), 3.78

(m, 5H), 3.63 (s, 2H), 3.54 (ddd, J = 11.6, 9.1,

2.7,2H),2.38(d, J = 1.3, 1H), 2.32 (m, 5H), 2.10
(m, 2H), 1.84 (m, 4H)

18

(furan-3-ylmethyl)({2-[(9R)-9-(pyridin-
2-yl)-6-oxaspiro[4.5]decan-9-
yllethyl})amine

3411

§8.72(d,J=4.6,1H),8.23 (t, J = 7.3, 1H), 7.84
-7.57 (m, 2H), 7.46 (s, 1H), 7.38 (t, J = 1.6, 1H),
7.28 (s, 1H), 3.89 (s, 2H), 3.82 (dt, J = 12.4, 4.2,
1H),3.72(dd, J = 16.1,6.2, 1H), 2.96 (d, J = 4.4,
1H), 2.40 (ddd, J = 36.0, 24.7, 12.8, 4H), 2.20
(dd,J=12.7,4.8,1H),2.01(d,J =14.2, 1H), 1.95
-1.77 (m, 2H), 1.69 (dd, J = 9.6, 4.4, 1H), 1.63
-1.39 (m, 4H), 1.21 - 1.08 (m, 1H), 0.91-0.60 (m,
1H).

19

(1H-imidazol-2-yImethyl)({2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

3411

§8.70(d,J =5.1, 1H), 8.40 (t, J = 7.9, 1H), 7.92

(d,J=8.2 1H),7.87 - 7.74 (m, 1H), 7.31 (d, J =

18.0,2H),4.66 (d,J = 14.3, 1H), 4.49 (d, J = 14.3,

1H), 4.02 - 3.81 (m, 1H), 3.74 (d, J = 9.7, 1H),

3.10(d, J = 4.9, 1H), 2.84 - 2.48 (m, 2H), 2.37 (¢,
J =127, 3H), 2.17 -

2.00 (m, 1H), 2.00 - 1.82 (m, 2H), 1.70 (s, 1H),
1.65-1.41(m, 4H), 1.21 (s, 1H),0.82 (d, J=13.1,
1H).

20

(1,3-oxazol-4-ylmethyl)({2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

3421

§8.77(dd, J=5.5,1.4, 1H), 8.26 (td, J = 8.0, 1.7,
1H), 7.90 (s, 1H), 7.82 (s, 1H), 7.79 - 7.60 (m,
2H), 4.08 (s, 2H), 3.86 (d, J = 12.9, 1H), 3.81-
3.66 (m, 1H), 3.13 (d, J = 5.6, 1H), 2.76 - 2.60

(m, 1H), 2.48 (s, 1H), 2.42 - 2.25 (m, 3H), 2.16 -
2.01 (m, 1H), 1.89 (dd, J = 9.6, 4.0, 2H), 1.79 -
1.63 (m, 1H), 1.63 - 1.35 (m, 4H), 1.19 (s, 1H),

0.80 (d, J = 13.2, 1H).

21

{2-[3-(pyridin-2-yl)-1-
oxaspiro[4.4]nonan-3-
yllethyl}(thiophen-2-yImethyl)amine

343

§ 10.01 (s, 3H), 8.62 (d, J = 4.5, 1H), 8.11 (td, J
=8.0,1.4, 1H), 7.70 (d, J = 8.1, 1H), 7.63 - 7.46
(m, 1H), 7.33 (dd, J = 5.1, 1.0, 1H), 7.16 (d, J =
2.8,1H), 7.00 (dd, J = 5.1, 3.6, 1H), 4.29 (s, 2H),
414 (d,J =9.7, 1H), 3.92 (d, J = 9.7, 1H), 2.97
(qd, J =18.1,12.2, 2H), 2.53 (ddd, J = 14.4, 9.0,
5.7, 1H), 2.45 - 2.21 (m, 3H), 2.00 - 1.82 (m, 1H),

1.67 (tt, J = 22.6, 8.0, 6H), 1.44 (dd, J = 14.3,

10.0, 1H).
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(continued)

Table 1: Compounds with chemical name and characterization data

MS
Compound. Name (m/z) 1H NMR
[M+H]*
511.15 (s, 2H),9.70 (s, 2H), 8.64 (d, J = 4.4, 1H),
8.17 (td, J = 8.0, 1.5, 1H), 7.74 (d, J = 8.1,1H),
. 7.63(dd, J =6.7,5.7, 1H), 7.40 (dd, J = 2.8, 1.1,
- :fa[:’ i(rzy[:di;‘ninﬁ)njs_ ags | TH).7.33(dd,J=50,3.0,1H),7.10(dd, J=5.0,
fleth I}(thic? hen-3-ylmethylamine 1.2,1H),4.23-4.07 (m, 3H), 3.94 (d, )= 9.8, TH),
ylethylstthiop yimethy 2.90 (d, J = 33.7, 2H), 2.67 - 2.50 (m, 1H), 2.50
224 (m, 3H), 1.91 (dd, J = 13.7, 4.9, 1H), 1.83
152 (m, 6H), 1.43 (td, J = 7.7, 3.9, 1H).
5 8.77 (d,J = 4.6, 2H), 8.26 (t, J = 7.6, 1H), 7.89
~7.60 (m, 2H), 3.85 (dd, J = 8.5, 4.2,1H), 3.73 (t,
) o (‘r’ii'j‘i’r']ozer:;yg';it:;")i(r{oz[;[(:]i:can aaag | 9=101.1H),3.00 (s, 1H), 2.81 (s, 2H), 2.42 (dk,
Py 9-yl]eth I})afnine ' ' J=23.0,9.5 4H), 2.25 (t, J = 10.8, 1H), 2.19
yllethy -1.98 (m, 2H), 1.98 - 1.33 (m, 13H), 1.16 (s, 3H),
0.76 (dt, J = 13.1, 8.9, 1H).
5 8.87 (d, J = 194.4, 2H), 3.91 (s, 3H), 3.69 (m,
{2-[2,2-dimethyl-4-(4- 2H),2.66(d, J=7.9, 1H), 2.24 (m, 4H), 2.10 (ddd,
24 methylphenyljoxan-4- 3442 | J=306,14.0,2.1, 2H), 1.84 (td, J = 12.5, 4.9,
yllethyl}(thiophen-2-yimethyl)amine 1H), 1.65 (m, 1H), 1.49 (m, 2H), 1.11 (d, J = 6.1,
3H), 0.57 (s, 3H).
5 7.20 (ddd, J = 7.6, 4.8, 2.0, 3H), 7.03 (m, 3H),
(2-[4-(4-fluorophenyl)oxan-4- 6.84 (ddd, J = 11.7, 9.1, 4.5, 2H), 3.77 (m, 5H),
25 yllethy (- 344.2 | 3.61 (s, 2H), 3.54 (ddd, J = 11.6, 8.8, 2.8, 2H),
methoxyphenyl)methyl Jamine 2.27 (m, 2H), 2.08 (m, 2H), 1.84 (ddd, J = 10.5,
8.4, 3.0, 4H), 1.58 (s, 1H)
5 9.87 (s, 1H), 9.00 (d, J = 145.4, 2H), 7.46 (dd,
J=12.7,2.1,2H),7.28 (dd, J=5.1, 1.1, 1H), 7.01
{2-[9-(1H-pyrazol-1-yl)-6- (d,J=0.8, 1H), 6.93 (dd, J = 5.1, 3.5, 1H), 6.34
26 oxaspiro[4.5]decan-0- 346 | -6.24(m, 1H),5.22 (s, 1H), 410 (q, J = 14.2, 2H),
yllethyl}(thiophen-2-ylmethyl)amine 3.68 (d, J = 2.7, 2H), 2.94 (s, 1H), 2.50 (s, 1H),
2.31 (s, 2H), 2.24 - 2.08 (m, 1H), 1.99 (dt, J =
147,7.3, 1H), 1.93 -
1.76 (m, 2H), 1.75 -1.63 (m, 1H), 1.57 (ddd, J =
23.2,14.0, 8.1, 1H), 1.51 (s, 4H), 1.17 -1.04 (m,
1H), 0.69 (dt, J = 13.3, 8.7, 1H).
5 8.67 (d,J = 4.7,1H), 8.17 (t, J = 7.7, 1H), 7.64
(m, 2H), 7.35 (m, 5H), 6.51 (s, 4H), 4.72 (s, TH),
. 3.94 (s, 2H), 3.75 (M, 2H), 2.95 (s, 1H), 2.49 (s,
27 benzyl({2-[(95)-9-(pyridin-2-y)-6- 351.1 | 1H),2.33(m, 3H), 2.19 (m, 1H), 1.98 (d, J = 14.1,

oxaspiro[4.5]decan-9-yllethyl})amine

1H), 1.81 (dt, J = 13.4, 7.5, 2H), 1.68 (m, 1H),
1.49 (ddd, J = 20.8,14.7, 7.2, 4H), 1.15 (s, 1H),
0.75 (m, 1H).
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(continued)

Table 1: Compounds with chemical name and characterization data

MS
Compound. Name (m/z) 1H NMR
[M+H]*
5 8.61 (s, 1H), 8.18 (t, J = 7.7,1H), 7.65 (m, 2H),
7.26 (m, 5H), 6.90 (d, J = 26.0, 4H), 3.88 (s, 2H),
» 3.72(d,J=12.7, 1H), 3.60 (t, J = 10.0, 1H), 2.90
28 oxbaesnzi?'c')([fé}jsgai_ﬁyrl']i't?] 2|};I:m?ne 3511 | (s, 1H), 2.39 (d, J = 34.6, 2H), 2.20 (t, J = 13.3,
pirols. yllethy 3H), 1.92 (d, J = 14.8, 2H), 1.75 (m, 2H), 1.59 (d,
J=4.9, 1H), 1.41 (m, 4H), 1.08 (s, 1H), 0.68 (dt,
J=132,9.0, 1H).
5 9.67 (s, 2H), 8.61 (s, 1H), 8.19 (t, J = 7.5, 1H),
7.80 (d, J = 8.1, 1H), 7.64 (s, 1H), 7.36 (s, 5H),
. 4.22 (d, J = 10.0, 1H), 4.05 (s, 2H), 3.98 (d, J =
29 oxasbeigz[il(é]zc;([:::-e(liygdIla]éfr;ylli-);;nine 351.1 | 10.0, 1H), 3.00 (s, 1H), 2.84 (s, 1H), 2.64 (s, 1H),
pirols. ylethy 2.39(d, J =8.7, 1H), 2.18 (d, J = 13.6,1H), 2.09
(d, J = 13.6, 1H), 1.75 - 1.52 (m, 4H), 1.33 (dd, J
=28.9, 16.2, TH).
5 8.49 (s, TH), 8.03 (s, 1H), 7.53 (d, J = 8.0, 2H),
7.18(m, 5H), 3.82 (s, 2H), 3.63 (s, 1H), 3.53 (dd,
. J=23.8 13.7, 1H), 2.84 (s, 1H), 2.38 (s, 1H),
30 oxasbeigz[il(é]zc;([i-e(liygdII?j};ylli-)g;nine 3512 | 2.27(d,J=7.4, 1H), 2.13(d, J = 14.1, 3H), 1.84
pirols. ylethy (d,J =14.2, 1H), 1.67 (m, 2H), 1.52 (d, J = 5.0,
1H), 1.32 (m, 4H), 1.01 (s, 1H), 0.61 (dt, J=13.0,
8.9, 1H).
57.09 (d, J =8.3, 2H), 7.02 (ddd, J = 8.1, 6.1,
{2-[2,2-dimethyl-4-(4- 3.3, 6H), 3.69 (M, 2H), 3.47 (s, 2H), 2.41 (td, J =
31 methylphenyljoxan-4-yllethyl}[(2- 352.2 | 10.8, 5.4, 1H), 2.25 (m, 4H), 2.11 (m, 5H), 1.75
methylphenyl)methyl] amine (ddd, J=13.2,10.4,5.2, 1H), 1.56 (m, 4H), 1.11
(s, 3H), 0.59 (s, 3H).
. 59.13 (s, 1H), 8.69 (s, 1H), 7.04 (m, 6H), 6.86
32 meth {lzrinzlc)jg:ae;hzw;]gh NE 3523 | (M 2M),3.65(m, 6H), 259 (s, 1H), 2,12 (m, 9H),
me’;:I th I)methyl] am’;ne | 1.83(td, J=12.4,4.5, 1H), 1.64 (m, 1H), 1.48 (m,
ylpheny Y 2H), 1.10 (s, 3H), 0.57 (s, 3H).
5 8.68 (d, J = 205.9, 2H), 7.02 (dd, J = 16.8, 9.0,
. 6H), 6.93 (d, J = 8.1, 2H), 3.67 (dd, J = 6.6, 2.7,
33 meth {Izh[inz |c)jc|>r:aert1hz}1ll T]Sh (4 3523 | 2 357(s 2H), 3.44 (s, 3H), 2.61 (s, 1H), 2.25
me’;:I th I)methyl] am’;ne ~ | (d,J=11.2,3H),2.17 (s, 3H), 2.08 (dd, J = 20.3,
yiphenylimetny 14.0,2H), 1.84(m, 1H), 1.67 (d, J=7.6, 1H), 1.48
(m, 2H), 1.09 (s, 3H), 0.56 (s, 3H).
5 9.07 (dd, J = 228.2, 166.6, 2H), 7.24 (ddd, J =
{2-[2,2-dimethyl-4-(4- 9.3,6.4,3.4,3H), 7.15 (m, 2H), 6.94 (m, 4H); 3.91
34 methylphenyljoxan-4-ylJethyD[(1R)-1- | 352.3 | (s, 1H), 3.61 (dd, J = 7.0, 4.0, 2H), 2.42 (d, J =

phenylethyllamine

33.9, 1H), 2.21 (d, J = 11.7, 6H), 2.00 (m, 2H),
1.82 (m, 1H), 1.62 (dd,

J=8.6,4.1,1H), 1.42 (m, 5H), 1.05 (s, 3H), 0.53
(d,J = 3.4, 3H).
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(continued)

Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

35

{2-[2,2-dimethyl-4-(4-
methylphenyljoxan-4-yllethyl}[(1S)-1-
phenylethyllamine

352.3

§ 8.92 (dd, J = 238.8, 174.0, 2H), 7.24 (m, 3H),

7.14 (td, J = 7.5, 2.2, 2H), 6.95 (m, 4H), 3.89 (d,

J=19.3, 1H), 3.62 (m, 2H), 2.96 (s, 2H), 2.42 (m,

1H),2.21(d,J = 11.6, 3H), 2.00 (m, 3H), 1.82 (m,

1H), 1.63 (m, 1H), 1.40 (m, 5H), 1.06 (s, 3H), 0.53
(d, J = 3.6, 3H).

36

benzyl({2-[2,2-dimethyl-4-(4-
methylphenylyoxan-4-
yllethyl})methylamine

352.3

8 11.09 (s, 2H), 7.39 (m, 3H), 7.23 (m, 1H), 7.15
(m, 5H), 4.19 (dd, J = 25.7, 12.6, 1H), 3.91 (dd,
J=17.4,8.4,1H),3.78 (m, 2H),2.91(d, J = 127.4,
1H), 2.56 (dd, J = 17.7,7.2, 3H), 2.37 (d, J = 4.8,
3H), 2.24 (ddd, J = 22.0, 12.2, 2.2, 3H), 2.05 (m,
1H), 1.88 (td, J = 12.5, 4.7, 1H), 1.64 (m, 2H),
1.21 (s, 3H), 382.30.67 (d, J = 1.2, 3H).

37

{2-[2,2-dimethyl-4-(4-
methylphenyljoxan-4-yllethyl}(2-
phenylethyl)amine

352.3

§ 9.06 (d, J = 128.6, 2H), 7.17 (m, 3H), 7.02 (m,

6H), 3.68 (dd, J = 11.8, 10.1, 2H), 2.77 (dt, J =

36.5,30.4, 7H), 2.19 (m, 5H), 1.99 (m, 1H), 1.89

(td, J=12.5,4.6, 1H), 1.69 (m, 1H), 1.49 (m, 2H),
1.00 (s, 3H), 0.52 (s, 3H).

38

(pyrazin-2-ylmethy)({2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

353.1

§8.79 (dd, J =5.6, 1.4, 1H), 8.68 - 8.54 (m, 2H),
8.51(dd, J = 2.3, 1.6, 1H), 8.32 (td, J = 8.0, 1.6,
1H), 7.93 - 7.66 (m, 3H), 4.30 (s, 2H), 3.85 (dt, J
=12.3,4.2,1H), 3.72 (t, J = 9.9, 1H), 3.19 (td, J
=11.7,5.2, 1H), 2.72 (td, J = 11.8, 4.0,1H), 2.62
-2.45 (m, 1H), 2.45 - 2.27 (m, 3H), 2.10 (d, J =
14.2, 1H), 2.00 - 1.79 (m, 2H), 1.69 (dt, J = 9.9,
6.6, 1H), 1.63 -1.41 (m, 4H), 1.19 (dd, J = 12.6,
6.5, 1H), 0.78 (dt, J = 13.1, 8.9, 1H).

39

benzyl({2-[2,2-diethyl-4-(pyridin-2-
yl)oxan-4-yllethyl})amine

353.3

§8.71(dd, J=5.5,1.4, 1H), 8.21 (td, J = 8.0, 1.7,
1H), 7.67 (m, 2H), 7.33 (m, 5H), 3.95 (s, 2H), 3.79
(m, 1H), 3.67 (d, J = 10.8, 1H), 3.01 (d, J = 5.2,
1H), 2.40 (m, 4H), 2.10 (s, 1H), 1.73 (t, J = 16.5,
2H), 1.55 (dd, J = 14.1, 7.5,1H), 1.39 (dd, J =
14.1,7.4,1H), 0.81 (m, 5H), 0.56 (t, J = 7.3, 3H).

40

benzyl({2-[2,2,6,6-tetramethyl-
4-(pyridin-2-yl)oxan-4-yl]lethyl})amine

353.3

§ 8.74 - 8.62 (m, 1H), 8.24 (td, J = 8.1, 1.5, 1H),
7.87 (d, J = 8.2, 1H), 7.76-7.65 (m, 1H), 7.47 -
7.18 (m, 7H), 3.96 (s, 2H), 2.75 (s, 2H), 2.50 (d,
J=14.7, 2H), 2.43 - 2.28 (m, 2H), 1.89 (d, J =
14.8, 2H), 1.30 (s, 6H), 0.97 (s, 6H).

41

4-[({2-[2,2-dimethyl-4-(4-
methylphenyl)oxan-4-
yllethyl}amino)methyl] phenol

354.2

§ 8.58 (d, J = 187.3, 2H), 7.05 (q, J = 8.3, 4H),

6.91(d, J = 8.3, 2H), 6.58 (d, J = 8.4, 2H), 3.67

(d, J = 10.4, 2H), 3.58 (s, 2H), 2.63 (d, J = 18.2,

1H), 2.26 (s, 4H), 2.07 (d, J = 14.3, 4H), 1.84 (t,

J=10.2, 1H), 1.49 (d, J = 13.9, 3H), 1.09 (s, 3H),
0.56 (s, 3H).
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(continued)

Table 1: Compounds with chemical name and characterization data

MS
Compound. Name (m/z) 1H NMR
[M+H]*

5 8.15 (d, J = 107.7, 2H), 7.03 (dt, J = 26.2, 8.3,
iz 2-[({2-[2,2-dimethyl-4-(4- ssn | B 6:82(m, 2H), 664 (t,J=7.4, 1H), 3.68 (m,
methylphenyljoxan-4- | 6H), 2.58 (s, 1H), 2.24 (d, J = 6.8, 4H), 2.05 (dd,

J=21.0,14.9,
2H), 1.78 (d, J = 4.4, 1H), 1.58 (s, 1H), 1.44 (dd,
yllethyllamino)methyl] phenol J=21.2,9.8,2H), 1.10(d, J = 18.7, 3H), 0.57 (d,

J =243, 3H).
5 8.50 (d, J = 165.4, 2H), 7.02 (m, 5H), 6.68 (d,
. J =75, 2H), 6.47 (d,J = 7.4, 1H), 3.67 (d, J =
43 srfffth[zl‘zh:'nml‘jiﬁ:f’ ssns | 94 2H) 359 (s, 2H), 2.63 (5, 2H), 223 (5, 4H),
Jeth I}afnﬁno)rzeth Lohenol ~ | 2.09(dd, J=27.3,13.5, 2H), 1.84 (d, J=7.8, 1H),
yilethy yie 1.66 (d,J = 8.6, 1H), 1.52 (d, J = 13.9, 2H), 1.09

(s, 3H), 0.56 (s, 3H).
58.73(d, J=4.2, 1H), 8.18 (td, J = 8.0, 1.5, 1H),
7.80-7.53 (m, 2H), 7.29 (s, 1H), 4.00 (d, J = 1.4,
{(5-methylfuran-2-yhmethyll(2-[OR)- 2H), 3.83 (dt, J = 12.4, 4.3, 1H), 3.79 - 3.63 (m,
44 9-(pyridin-2-yl)-6-oxaspiro[4.5]decan- 355.1 1H),3.10-2.86(m, 1H), 2.64 - 2.44 (m, TH), 2.45
Py S yl]eth I})afnine ' | 22,27 (m, 3H), 2.27 - 2.11 (m, 4H), 2.02 (d, J =
yiiethy 14.2, 1H), 1.95 -1.77 (m, 2H), 1.68 (dd, J = 9.5,
4.1,1H), 1.62 - 1.39 (m, 4H), 1.26 - 1.05 (m, 1H),
0.77 (dt, J = 13.3, 9.0, 1H).

5 8.66 (s, 1H), 8.56 (s, 1H), 8.50 (s, 1H), 6.27 (d,
J=3.2, 1H), 6.05-5.83 (m, 1H), 3.94 (d, J = 1.9,
[(5-methylfuran-2- 2H), 3.85-3.59 (m, 2H), 2.89 (d, J =5.0,1H), 2.49
45 ylymethyl]({2-[9-(pyrazin-2-yl)-6- 356.1 | (d,J=5.1,1H), 2.38 (t, J = 16.0, 2H), 2.24 (s,
oxaspiro[4.5]decan-9-yllethyl})amine 4H),2.02 (dd, J =18.2, 6.8, 2H), 1.96 - 1.88 (m,
2H), 1.59 - 1.37 (m, 5H), 1.09 (s, 1H), 0.66 (d, J

= 13.4, 1H).
59.56 (s, 1H), 9.11 (s, 1H), 7.31 (m, 3H), 7.23
(m, 2H), 7.19 (dd, J = 5.1, 1.0, 1H), 6.91 (dd, J =
. 5.1,3.6, 1H), 6.74 (d, J = 3.5, 1H), 3.72 (m, 4H),
46 oxazeri]r?Ell({g]c[jic(::?;hEZtﬁ )Il}l))a6mine 356.2 | 2.74(m, 1H), 2.44 (m, 1H), 2.01 (d, J = 13.9, 2H),
pirols. yllethy 1.95 (dd, J = 11.7, 5.0, 1H), 1.87 (m, 2H), 1.73
(s, 5H), 1.66 (m, 2H), 1.50 (m, 3H), 1.00 (dd, J =

13.6, 8.5, 1H).
5 7.15 (m, 1H), 7.06 (M, 5H), 6.94 (dt, J = 18.3,
{2-[2,2-dimethyl-4-(4- 8.1,2H), 3.69 (t, J = 7.7, 2H), 3.60 (s, 2H), 2.44
47 methylphenyljoxan-4-yllethyl}[(2- 356.3 | (dd,J=11.0,5.2, 1H), 2.22 (d, J =20.4, 4H), 2.11
fluorophenyl)methylla mine (m, 2H),1.77 (dd, = 6.6, 4.0, 1H), 1.57 (qd, J =

10.9, 5.5, 3H), 1.11 (s, 3H), 0.59 (s, 3H).

58.79 (d, J = 198.9, 2H), 7.19 (m, 2H), 7.05 (d,
J=82, 2H), 7.00 (d, J = 8.4, 2H), 6.94 (td, J =
{2-[2,2-dimethyl-4-(4- 8.4,2.2, 1H), 6.86 (d, J = 7.6, 1H), 6.79 (d, J =
48 methylphenyljoxan-4-yllethy}[(3- 356.3 | 8.9, 1H), 6.36 (s, 2H), 3.69 (m, 4H), 2.65 (s, 1H),

fluorophenyl)methylla mine

224 (s, 3H), 2.1 (ddd, J = 18.3, 15.7, 11.3, 3H),
1.81(dt, J=12.3,6.2, 1H), 1.63 (m, 1H), 1.48 (m,
2H), 1.10 (s, 3H), 0.56 (s, 3H).
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(continued)

Table 1: Compounds with chemical name and characterization data

MS
Compound. Name (m/z) 1H NMR
[M+H]*
5 8.73(d, J = 173.6, 2H), 7.03 (m, 6H), 6.88 (t, J
{2-[2,2-dimethyl-4-(4- = 8.5, 2H), 5.32 (s, 2H), 3.68 (m, 4H), 2.61 (s,
49 methylphenyljoxan-4-yllethyl}[(4- 356.3 | 1H),2.24(s, 3H), 2.11 (m, 3H), 1.78 (dt, J = 12.3,
fluorophenyl)methylla mine 6.2,1H),1.61(m, 1H), 1.47 (m, 2H), 1.10 (s, 3H),
0.56 (s, 3H).
5 9.09 (d, J = 38.9, 2H), 7.35 (m, 5H), 6.43 (s,
50 benzyl(2-{9-cyclohexyl-6- 356.3 | 2H),3.93 (s, 2H), 3.54 (m, 2H), 2.85 (s, 2H), 1.63
oxaspiro[4.5]decan- m,
9-ylrethyl)amine 16H), 1.10 (m, 7H), 0.84 (g, J = 11.8, 2H).

59.79 (s, 2H), 8.66 (s, 1H), 8.21 (t, J = 7.5, 1H),
7.80 (d, J = 8.1, 1H), 7.66 (s, 1H), 7.33 (d, J =
» 5.0,1H), 7.16-(s, 1H), 7.06 - 6.98 (m, 1H), 4.29
{2-3-(pyridin-2-y)-1- (s, 2H), 4.23 (d, J = 9.9, 1H), 3.99 (d, J = 10.0,

51 oxaspiro[4.5]decan-3- 357 _
ylethyl}(thiophen-2-yImethylyamine 1H), 3.00(s, TH), 2.87 (s, 1H), 2.63 (1, J = 9.5,
1H), 2.39 (d, J = 8.6, 1H), 2.20 (d, J = 13.5,1H),
2.10 (d, J = 13.6,1H), 1.77 - 1.49 (m, 4H), 1.47-

1.19 (m, 6H).

59.72 (s, 2H), 8.64 (s, 1H), 8.21 (t, J = 7.5, 1H),
7.80(d, J = 8.1, 1H), 7.66 (t, J = 5.9, 1H), 7.44-
{2-[3-(pyridin-2-yl)-1- 7.31(m, 2H), 7.09 (d, J = 4.8, 1H), 4.23 (d, J =
52 oxaspiro[4.5]decan-3- 357 | 9.9, 1H),4.10 (s, 2H), 3.99 (d, J = 10.0, 1H), 2.95
yllethyl}(thiophen-3-ylmethyl)amine (s, 1H),2.80 (s, 1H),2.64 (s, 1H),2.39(d,J=8.7,
1H),2.21 (d, J=13.7, 1H), 2.10 (d, J = 13.6, 1H),

1.77 - 1.50 (m, 4H), 1.49 -1.22 (m, 6H).
5 8.67 (d,J = 4.3, 1H), 8.14 (s, 1H), 7.66 (d, J =
8.2, 1H), 7.59 (s, 1H), 7.33 (dd, J = 5.1, 1.1, 1H),
7.12(d,J =2.7, 1H), 7.00 (dd, J = 5.1, 3.5, 1H),
{2-19-(pyridin-2-yl)-6- 4.22 (s, 2H), 3.80 (s, 1H), 3.72 (t, J = 9.8, 1H),
53 oxaspiro[4.5]decan-9- 3571 | 3.33-2.70 (m, 1H), 2.70- 2.50 (m, 1H), 2.30 (d,
yllethyl}(thiophen-2-yimethyl)amine J=14.0, 3H), 2.19 (dd, J = 18.0, 7.1, 1H), 1.98
(d,J=14.1,1H), 1.83 (d, J = 4.6, 2H), 1.76 -1.62
(m, 1H), 1.50 (dd, J = 20.1, 13.3, 5H), 1.16 (s,

1H), 0.75 (dt, J = 13.1, 9.1, 1H).

58.67 (d,J = 4.3, 1H), 8.14 (s, 1H), 7.66 (d, J =
8.2, 1H), 7.59 (s, 1H), 7.33 (dd, J = 5.1, 1.1, 1H),
7.12(d,J =2.7, 1H), 7.00 (dd, J = 5.1, 3.5, 1H),
{2-[(9R)-9-(pyridin-2-yl)-6- 4.22 (s, 2H), 3.80 (s, 1H), 3.72 (t, J = 9.8, 1H),
54 oxaspiro[4.5]decan-0- 357.2 | 3.33-2.70 (m, 1H), 2.70- 2.50 (m, 1H), 2.30 (d,

yllethyl}(thiophen-2-yImethyl)amine

J=14.0, 3H), 2.19 (dd, J = 18.0, 7.1,1H), 1.98

(d,J =14.1,1H), 1.83 (d, J = 4.6, 2H), 1.76 -1.62

(m, 1H), 1.50 (dd, J = 20.1, 13.3, 5H), 1.16 (s,
1H), 0.75 (dt, J = 13.1, 9.1, 1H).
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(continued)

Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

55

{2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethyl}(thiophen-3-ylmethyl)amine

357.2

§ 8.73(d, J =5.0,1H), 8.27 (t, J = 7.5, 2H),

7.88-7.62 (m, 2H), 7.48 - 7.23 (m, 1H), 7.04 (dd,
J=4.9,1.0, 1H), 4.02 (s, 2H), 3.90 - 3.76 (m, 1H),
3.69(t,J=10.0, 1H), 2.95 (s, 1H), 2.62 - 2.12 (m,
4H), 2.13-1.95 (m, 1H), 1.95-1.76 (m, 2H), 1.68
(dt, J =135, 7.9, 1H), 1.62 -1.30 (m, 5H), 1.16
(dd,J=13.2, 6.6, 1H), 0.76 (dt, J = 13.0, 8.9, 1H).

56

{2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl}(1,3-
thiazol-2-ylmethyl)amine

358

§8.77 (d, J = 4.3, 1H), 827 (¢, J = 7.3, 1H),
7.86-7.65 (m, 2H), 7.43 (d, J = 3.1, 1H), 7.28 (s,
1H), 4.56 - 4.39 (m, 2H), 3.79 (dddd, J = 21.9,
19.5,10.8, 7.1, 2H), 3.19 (td, J = 11.5, 5.3, 1H),
2.81-2.63 (m, 1H), 2.62 - 2.43 (m, 1H), 2.43 -
2.26 (m, 3H), .14 -1.99 (m, 1H), 2.00 -1.79 (m,
2H), 1.79-1.63 (m, 1H), 1.63 -1.38 (m, 4H), 1.20
(dd, J=13.0,6.5, 1H), 0.79 (dt, J = 13.0, 8.9,1H).

57

{2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yl)ethyl}(1,3-
thiazol-5-ylmethyl)amine

358

§8.76 (d,J = 4.7, 1H), 8.37 (td, J=8.1, 1.4, 1H),

8.12-7.72 (m, 3H), 7.29 (s, 1H), 4.37 (s, 2H),

3.93-3.58 (m, 2H), 3.05 (td, J = 11.7, 5.1, 1H),

2.66-2.43 (m, 2H), 2.42-2.22 (m, 3H), 2.18-1.96

(m, 1H), 1.96-1.79 (m, 2H), 1.79 - 1.39 (m, 5H),

1.18 (dd, J = 12.1, 5.5, 1H), 0.77 (dt, J = 12.9,
8.9, 1H).

58

{2-[9-(pyrazin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethyl}(thiophen-2-yImethyl)amine

358

§ 8.63 (s, 1H), 8.55 (s, 1H), 8.49 (d, J = 2.3, 1H),
7.33(dd, J =5.1, 1.1, 1H), 7.08 (d, J = 2.6, 1H),
7.05-6.97 (m, 1H), 3.73 (d, J = 36.7, 2H), 3.17
-2.73 (m, 1H), 2.54 - 2.43 (m, 1H), 2.35 (d, J =
13.0,2H),2.24 -2.11 (m, 1H), 2.05-2.15 (m, 4H),
1.51 (s, 5H), 1.14 - 1.01 (m, 1H), 0.66 (s, 1H).

59

{2-[2,2-diethyl-4-(pyridin-2-yl)oxan-4-
yllethyl}(thiophen-3-ylmethyl)amine

359.2

§8.72(dd, J=5.5, 1.4, 1H), 8.21 (td, J = 8.0, 1.7,
1H), 7.68 (m, 2H), 7.35 (dd, J = 2.9, 1.2, 1H), 7.30
(m, 2H), 7.04 (dd, J = 5.0, 1.3, 1H), 4.02 (s, 2H),
3.80(dd, J =10.0,6.3, 1H), 3.68 (d, J = 10.8, 1H),
3.00 (m, 1H), 2.42 (m, 4H), 2.08 (d, J = 4.4, 1H),
1.78 (s, 1H), 1.71 (d, J = 14.5, 1H), 1.56 (dd, J =
14.1,7.5, 1H), 1.40 (dd, J = 14.1, 7.4,1H), 0.81
(m, 5H), 0.57 (t, J = 7.3, 3H).

60

{2-[2,2-diethyl-4-(pyridin-2-yl)oxan-4-
yllethyl}(thiophen-2-yImethyl)amine
yl)methyl)amine

359.2

§8.70 (dd, J=5.4,1.4, 1H), 8.15 (d, J = 1.6, 1H),
7.66 (d,J = 8.2, 1H), 7.60 (dd, J = 6.7, 5.5, 1H),
7.33(dd, J =5.1, 1.2, 1H), 7.11 (d, J = 2.6, 1H),
6.99 (dd, J =5.1, 3.6, 1H), 3.73 (d, J = 44.0, 4H),
4.02 (s, 2H), 3.80 (dd, J = 10.0, 6.3, 1H), 3.68 (d,
J =10.8, 1H), 3.00 (m, 1H), 2.42 (m, 4H), 2.08
(d,J = 4.4, 1H), 1.78 (s, 1H), 1.71 (d, J = 14.5,
1H), 1,56 (dd, J = 14.1, 7.5, 1H), 1.40 (dd, J =
14.1,7.4,1H), 0.81 (m, 5H), 0.57 (t, J = 7.3, 3H).
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(continued)

Table 1: Compounds with chemical name and characterization data

MS
Compound. Name (m/z) 1H NMR

[M+H]*
58.63(dd,J=5.6,1.3,1H),8.18(td,J=8.1,1.6,
1H), 7.81 (d, J = 8.2, 1H), 7.63 (dd, J = 6.8, 5.8,
{2-[2,2,8,6-tetramethyl-4-(pyridin-2- 1H),7.36-7.16 (m, 2H), 7.05-6.96 (m, 2H), 6.88
61 yl)oxan-4-yllethyl}(thiophen-2- 359.2 (dd,J=5.1,3.6,2H),4.13 (s, 2H),2.80-2.60 (m,
ylmethyl)amine 2H),2.43 (d, J=14.7, 2H), 2.33 - 2.17 (m, 2H),
1.81(d,J=14.8,2H),1.21(d,J=12.2,6H), 0.89

(s, BH).
68.62(dd,J=5.6,1.4,1H),8.19(td,J=8.0,1.7,
1H), 7.81 (d, J = 8.2, 2H), 7.67 - 7.60 (m, 1H),
{2-[2,2,8,6-tetramethyl-4-(pyridin-2- 7.27 (dd,J =2.9,1.2, 1H), 7.23 - 7.17 (m, 2H),
62 yl)oxan-4-yllethyl}(thiophen-3- 359.2 6.95 (dd, J =5.0, 1.3, 1H), 3.95 (s, 2H), 2.62 (d,
ylmethyl)amine J=8.1,2H),2.41(d,J =147, 2H), 2.34 - 2.08
(m, 2H),1.82(d, J=14.8,2H),1.21(d,J=13.1,
6H), 0.89 (s, 6H).
8 9.60 (s, 1H),9.27 (s, 1H),7.29(dd,J =5.1, 1.1,
2H),7.21(dd, J=5.1,1.0, 1H), 7.03 (d, J = 2.6,
{2-[9-(thiophen-2-yl)-6- 1H), 6.94 (ddd, J =9.9,5.1, 3.6, 2H), 6.77 (dd, J
63 oxaspiro[4.5]decan-9- 362.2 =3.6, 1.1, 1H), 4.03 (s, 2H), 3.74 (m, 2H), 2.80
yllethyl}(thiophen-2-ylmethyl)amine (td,J=11.9,4.9,1H),2.50(td, J=11.8,5.0, 1H),
1.96 (m, 4H), 1.71 (m, 4H), 1.48 (m, 6H), 1.00 (dt,
Jd =127, 8.1, 1H).
8 9.46 (s, 1H), 9.23 (s, 1H), 7.27 (m, 2H), 7.21
(dd,J=5.1,1.0, 1H), 7.00 (dt, J = 7.5, 4.4,1H),
{2-[9-(thiophen-2-yl)-6- 6.93 (dd,J=5.1,3.5,1H), 6.75(dd, J = 3.6, 1.1,
64 oxaspiro[4.5]decan-9- 362.2 1H), 3.85(s,2H),3.74 (m, 2H),2.73 (m, 1H),2.43
yllethyl}(thiophen-3-ylmethyl)amine (s, 1H), 2.12 (m, 1H), 2.03 (m, 2H), 1.96 (dd, J =
12.4,7.6, 1H), 1.87 (m, 2H), 1.70 (m, 3H), 1.48
(m, 5H), 1.00 (dt, J = 12.8, 8.1,1H).
8 9.23 (m, 1H), 8.73 (m, 1H), 7.25 (dd, J = 8.9,
(cyclopentylmethyl)({2-[2,2-diethyl- 5.2, 2H), 7.07 (t, J = 8.6, 2H), 3.73 (d, J = 10.9,
65 4-(4-fluorophenyl)oxan-4- 362.3 2H), 2.69 (s, 2H),2.10 (m, 4H), 1.78 (d, J = 18.1,
yllethyl})amine 3H), 1.64 (m, 7H), 1.38 (s, 2H), 1.28 (s, 1H), 1.10
(d, d =16.3, 3H), 0.84 (s, 4H), 0.53 (s, 3H).
5 8.64 (s,2H),7.22(dd, J =8.9,5.1, 2H), 6.95 (t,
(cyclopentylmethyl)({2-[4-(4- J =8.6, 2H), 3.25 (s, 2H), 2.61 (s, 2H), 2.43 (s,
66 fluorophenyl)-2,2,6,6- 362.3 2H),2.24 (d,J =14.3, 2H), 1.91 (m, 2H), 1.68 (m,
tetramethyloxan-4-yllethyl})amine 2H),1.60 (d, J=14.3, 2H), 1.49 (m, 4H), 1.18 (s,
6H), 1.03 (dd, J =12.4, 7.3, 2H), 0.93 (s, 6H).
89.21(d,J=25.7,2H),7.33(dd,J=5.1,1.1,
(2-{9-cyclohexyl-6- 2H), 714 (d,J=2.7, 1H), 7.00 (dd, J = 5.1, 3.6,
67 oxaspiro[4.5]decan-9- 362.3 1H), 4.19 (s, 2H), 3.56 (m, 2H), 2.92 (s, 2H), 1.65
yl}ethyl)(thiophen-2-yImethyl)amine (m, 17H), 1.12 (m, 7H), 0.87 (dd, J = 23.8, 11.9,
2H).

8 9.07 (d,J =31.8,2H), 7.37 (ddd, J = 7.9, 3.9,
(2-{9-cyclohexyl-6- 2.1, 2H),7.10 (dd, J =5.0, 1.3, 1H), 6.37 (s, 2H),

68 oxaspiro[4.5]decan-9- 362.3
yhethyl)(thiophen-3-yimethyl)amine 4.04 (s, 2H), 3.55 (m, 2H), 2.87 (s, 2H), 1.64 (m,

16H), 1.12 (m, 7H), 0.85 (q, J = 11.8, 2H).
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(continued)

Table 1: Compounds with chemical name and characterization data

MS
Compound. Name (m/z) 1H NMR
[M+H]*
58.77(d, J =4.0, 1H), 8.09 (td, J = 8.0, 1.7, 1H),
7.64 (d,J =8.1, 1H), 7.55 (dd, J = 7.1, 5.8, 1H),
7.35 (dd, J = 5.6, 3.2, 2H), 7.24 (d, J = 3.6, 2H),
2-(2-[(8R)-9-{pyridin-2-y1)-6 4.76 (m, 4H), 4.21 (brs, 1H), 3.77 (m, 2H), 3.30
69 oxaspiro[d 5ldecan-9-ylJethyl}-2.3- | 3634 | (M 1H) 2.80(td, J=12.3,4.4,1H) 249 (td, J =
dhyaro1tiisomdols 12.9, 4.5, 1H), 2.38 (t, J = 15.1, 2H), 2.23 (td, J
=12.9,4.2,1H),2.07 (d, J = 14.0, 1H), 1.87 (ddd,
J=24.1,11.9,7.1, 2H), 1.69 (m, 1H), 1.51 (dt, J
=24.2,10.9, 4H), 1.15(m, 1H), 0.78 (dt, J = 13.4,
9.0, 1H).

5 11.44 (s, 1H), 7.28 (m, 2H), 7.10 (m, 2H), 3.75
{2-[2,2-diethyl-4-(4- (m, 2H), 2.88 (m, 5H), 2.27 (m, 3H), 1.97 (td, J =
70 fluorophenylyoxan-4- 364.4 | 12.7,3.9,1H), 1.80 (td, J = 12.6, 4.9, 1H), 1.66
yllethyl}dipropylamine (m,2H),1.46 (m,6H), 1.04 (m, 1H),0.88 (m, 10H),

0.55 (m, 3H).
58.51(dd, J=5.3,1.3, 1H), 8.04 (td, J=7.9, 1.7,
1H), 7.56 (d, J = 8.1, 1H), 7.49 (dd, J = 7.1, 5.8,
1H),7.25-7.12(m, 6H), 7.10-7.03 (m, 2H), 3.88
(2-phenylethyl)({2-[(9R)-9-(pyridin-2- ~3.47 (m, 3H), 3.01 (d, J = 7.5, 2H), 2.85 (t, J =

71 yl)-6-oxaspiro[4.5]decan-9- 365.1 7.8, 2H), 2.44 (s, 1H), 2.38-2.17 (m, 3H),

yllethyl})amine 2.17-1.99 (m, 1H), 1.92 (d, J = 14.1,1H), 1.84 -
1.66 (m, 3H), 1.58 (d, J = 5.1, 1H), 1.40 (ddd, J
=15.2,12.1, 8.9, 4H), 1.05 (d, J = 6.5, 1H), 0.65

(d, J=13.4,1H).
5 8.58 (d, J = 4.8,1H), 8.07 (¢, J = 7.9, 1H), 7.61
(s, 1H), 7.52 (dd, J =12.0, 6.3, 1H), 7.27 (m, 3H),
o 7.20 (m, 2H), 4.04 (d, J = 3.2, 2H), 3.76 (ddd, J
72 éiazr:rr;ﬁe;zz(c{:n[%(%Zfr'];;ayrzlse 365.3 | =19.4,12.6,8.9, 2H), 3.05 (s, 1H), 2.53 (m, 2H),
2.29(d,J = 43.6,5H), 1.96 (d, J = 13.9, 1H), 1.80
(m, 2H), 1.68 (s, 1H), 1.50 (ddd, J = 20.5, 13.1,

7.0, 4H), 1.17 (s, 1H), 0.75 (m, 1H).

59.49 (s, 2H), 8.18 (t, J = 7.9, 1H), 7.55 (dd, J =
23.1,7.8,2H), 7.35 (s, 5H), 5.87 (s, 3H), 4.00 (s,
2H), 3.88 - 3.66 (m, 2H), 3.00 (s, 1H), 2.80 (s,
» 3H), 2.65 (d, J = 12.5, 1H), 2.53 (s, 1H), 2.31 (d,
73 :f:;;'r(ia[g]éigitgy'%Zﬁ:;;ayrglﬁe 365.7 | J=14.3, 2H), 2.20 (d, J = 13.5, 1H), 2.11- 2.00
' (m, 1H), 1.97 -1.80 (m, 2H), 1.70(d, J = 5.3, 1H),
152 (ddd, J = 29.7, 17.1, 7.4, 4H), 1.28 (t, J =
7.1,1H),0.95-0.79 (m, 1H). (ddd, J =29.7, 17.1,
7.4,4H),1.28 (t, J = 7.1, 1H), 0.92-0.77 (m, 1H).
1H NMR (400 MHZ324.3, CDCI3) 5 8.50 (d, J =
223.4, 2H), 7.25 (s, 5H), 6.95 (d,338.3 J = 8.1,
. 2H), 6.87 (d, J = 8.3, 2H), 5.69 (s, 3H), 3.62 (dd,

{2-[2,2-dimethyl-4-(4- ) a
74 methylphenyl)oxan-4-yllethyl}(2- 3663 | 00825 2M)238(dd J=157, 132, 1H),

phenylpropan-2-yl)amine

2.22 (s, 3H), 1.98 (m, 2H), 1.80 (m, 2H), 1.63 (m,

1H), 1.56 (s, 3H), 1.51 (s, 3H), 1.47 (d, J = 14.1,

1H), 1.39 (dd, J = 10.5, 4.0, 1H), 1.06 (s, 3H),
0.53 (s, 3H).
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(continued)

Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

75

{2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethyl}[2-(pyridin-3-yl)ethyllamine

367.1

§8.90 (s, 1H), 8.75 (d, J = 4.4, 1H), 8.61(d, J =
5.2, 1H), 8.41-8.28 (m, 2H), 7.87 - 7.70 (m, 3H),
3.81 (s, 1H), 3.71 (s, 1H), 3.29 (t, J = 10.5, 3H),

2.97(d, J =7.3, 1H), 2.44 (s, 2H), 2.33 (t, J =
11.9, 2H), 2.21 (dt, J = 24.1, 11.9, 1H), 2.07 (d,
J=14.3, 1H), 1.88 (d, J = 10.3, 2H), 1.65 (dd, J
=16.4,9.9, 1H), 1.60 -1.44 (m, 5H), 1.19 (s, 1H),

0.81(d, J = 13.1, 1H).

76

[(2-methylpyrimidin-5-
yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

367.1

§ 8.57 (s, 2H), 7.83 - 7.66 (m, 1H), 7.33 (s, 4H),

7.21(dt, J = 10.8, 2.9, 1H), 3.93 (s, 1H), 3.69 (s,

2H), 2.65 (s, 1H), 2.40 - 2.20 (m, 3H), 2.09 (s,

2H), 1.87 (s, 2H), 1.76 - 1.50 (m, 3H), 1.42 (ddd,

J=33.3,13.0,3.9,2H), 1.22 (td, J=7.3, 1.9, 1H),
1.02 (s, 1H), 0.71 - 0.54 (m, 1H).

77

{2-[2,2-dimethyl-4-(4-
methylphenyl)oxan-4-yllethyl}[(2-
methoxyphenyl)methyl Jamine

368.3

§ 7.16 (m, 6H), 6.85 (dd, J = 18.0, 7.8, 2H), 3.80
(s, 3H), 3.61 (d, J = 1.9, 2H), 3.51 (s, 2H), 2.45
(d,J =5.2, 1H), 2.35 (s, 4H), 2.15 (m, 2H), 1.81
(m, 1H), 1.66 (s, 4H), 1.20 (s, 3H), 0.69 (s, 3H).

78

{2-[2,2-dimethyl-4-(4-
methylphenyl)oxan-4-yllethyl}[(3-
methoxyphenyl)methyl Jamine

368.3

§ 9.28 (s, 1H), 8.80 (s, 1H), 7.10 (m, 1H), 7.01

(q,J = 8.4, 4H), 6.74 (dd, J = 8.2, 2.0,1H), 6.65

(dd, J =15.6, 4.8, 2H), 3.66 (m, 7H), 2.64 (s, 4H),

2.24 (s, 3H), 2.09 (m, 3H), 1.82 (m, 1H), 1.64 (m,

1H), 1.48 (ddd, J = 13.4, 9.8, 8.8, 2H), 1.10 (s,
3H), 0.57 (s, 3H).

79

benzyl({2-[9-(4-

368.3

§8.82(d,J = 134.2, 2H), 7.31 (m, 3H), 7.16 (m,
4H),

fluorophenyl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

7.00 (dd, J = 10.7, 6.5, 2H), 3.72 (m, 4H), 2.70

(s, 1H), 2.28 (s, 1H), 1.92 (m, 6H), 1.62 (m, 2H),

1.46 (m, 4H), 1.23 (m, 1H), 0.77 (dt, J = 13.6, 8.8,
if)

80

benzyl({2-[(9S)-9-(4-fluorophenyl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

368.3

§9.09 (s, 1H), 8.74 (s, 1H), 7.31 (m, 3H), 7.16

(m, 4H), 7.00 (¢, J = 8.6, 2H), 3.73 (m, 4H); 2.67

(s, 1H), 2.26 (s, 1H), 2.02 (s, 2H), 1.94 (td, J =

12.6,4.7, 1H), 1.85(d, J = 13.9, 3H), 1.62 (s, 2H),

1.46 (dd, J =7.8,4.0,4H), 1.24 (d, J = 12.7, 1H),
0.77 (dt, J = 13.6, 8.7, 1H)

81

benzyl({2-[(9R)-9-(4-fluorophenyl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

368.3

§ 7.24-7.17 (m, 2H), 7.16 - 7.09 (m, 3H), 7.01 (d,
J=17.8,2H),6.89(d,J = 8.0, 2H), 3.68 (ddd, J =
11.8,5.0, 1.3, 1H), 3.62 - 3.49 (m, 3H), 2.32 (t, J
=7.3,2H),2.25 (s, 3H), 2.22 - 2.13 (m, 1H), 1.93
(dtd, J =15.7, 7.7, 3.8, 1H), 1.81 - 1.66 (m, 2H),
1.65 -1.56 (m, 1H), 1.37 (d, J = 20.2, 1H), 1.20
-1.05 (m, 2H), 1.01-1.02 (m, 2H), 0.86 (t, J = 12.7,
1H).
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Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

82

2-[(9R)-9-(2-{4H,5H,6H-thieno[2,3-
clpyrrol-5-yl}ethyl)-6-
oxaspiro[4.5]decan-9-yl]pyridine

369

§ 8.59 (ddd, J = 4.8, 1.9, 0.9, 1H), 7.64 (m, 1H),
7.32(t, J =5.9,1H), 7.15 (d, J = 4.9,1H), 7.12
(ddd, J=7.5,4.8,1.0, 1H), 6.74 (d, J = 4.9, 1H),
3.80 (m, 4H), 3.68 (m, 2H), 2.63 (td, J=11.6,5.1,
1H), 2.49 (dd, J = 13.8, 2.2, 1H), 2.37 (dd, J =
13.7,2.0, 1H), 2.16 (td, J = 11.6, 4.4,1H), 2.05
(m, 1H), 1.79 (m, 3H), 1.62 (d, J = 7.8, 2H), 1.50
(m, 3H), 1.40 (m, 1H), 1.14 (ddd, J = 9.7,7.6, 3.2,
1H), 0.72 (dt, J = 13.4, 8.9,1H).

83

[(4,5-dimethylfuran-2-
yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

369.1

§ 10.28 (brs, 1H), 9.39 (brs, 1H), 8.70 (d, J = 4.6,
1H), 8.12 (t, J = 7.5, 1H), 7.65 (d, J = 8.1, 1H),
7.58 (m, 1H), 6.14 (s, 1H), 3.91 (q, J = 14.4, 2H),
3.75(m, 2H), 2.95 (dd, J = 10.9, 5.9, 1H), 2.51 (t,
J=9.7, 1H), 2.33 (m, 3H), 2.10 (s, 3H), 1.99 (d,
J =141, 1H), 1.82 (m, 5H), 1.68 (m, 1H), 1.48
(m, 4H), 1.15 (m, 1H), 0.74 (dt, J = 13.2, 8.9, 1H).

84

{2-[(9R)-9-(4-fluorophenyl)-6-
oxaspiro[4.5]decan-9-
yllethyl}(pyridin-4-ylmethyl)amine

369.2

§ 8.53 (s, 2H), 7.78 (s, 3H), 7.29 - 7.05 (m, 6H),
6.96 (t, J = 8.4, 3H), 4.07 (s, 2H), 3.66 (d, J =
12.5, 2H), 2.83 (s, 1H), 2.37 (s, 1H), 2.11(d, J =
13.7,1H),2.01(d, J = 13.3, 2H), 1.83 (d, J = 14.0,
2H), 1.49 (t, J =61.9, 9H), 1.17 (s, 2H), 0.70 (at,
J=17.4,89, 1H).

85

2-[({2-[4-(4-methoxyphenyl)-2,2-
dimethyloxan-4-
yllethyl}amino)methyl] phenol

370.3

§8.05(d, J = 152.9, 2H), 7.08 (m, 1H), 7.01 (d,
J =8.9, 2H), 6.82 (m, 2H), 6.76 (d, J = 8.8, 2H),
6.69 (t, J = 7.3, 1H), 4.00 (s, 2H), 3.77 (s, 2H),
3.70 (s, 3H), 3.65 (dd, J = 6.9, 2.6, 2H), 2.61 (s,
1H), 2.23 (s, 1H), 2.04 (dd, J = 23.7, 13.9, 2H),
1.93 (s, 1H), 1.81 (td, J = 12.5, 4.9, 1H), 1.60 (td,
J=12.7,4.8, 1H), 1.48 (d, J = 13.9, 2H), 1.08 (s,
3H), 0.55 (s, 3H).

86

benzyl({2-[2,2-diethyl-4-(4-
fluorophenyl)oxan-4-yllethyl})amine

370.3

§7.26-7.14 (m, 3H), 7.13 - 7.02 (m, 4H), 6.91

(t,J = 8.6, 2H), 3.69 - 3.47 (m, 4H), 2.51 (td, J =

12.2, 4.7, 1H), 2.14 -1.94 (m, 3H), 1.83 (td, J =

12.7,4.3, 1H), 1.64 (td, J = 12.6, 4.7, 1H), 1.56
-1.35 (m, 3H), 1.27

(tt, J =27.2,13.7, 1H), 0.95 (dq, J = 14.7, 7.4,
1H), 0.84 - 0.58 (m, 4H), 0.43 (t, J = 7.4, 3H).

87

benzyl({2-[4-(4-fluorophenyl)-2,2,6,6-
tetramethyloxan-4-yllethyl})amine

370.3

§ 9.15 (s, 2H), 7.32 (m, 3H), 7.25 (m, 2H), 7.18

(dd, J=7.3,2.1,2H), 6.99 (dd, J = 12.0, 5.3, 2H),

3.72 (s, 2H), 2.34 (dd, J = 53.2, 23.4, 2H), 1.91

(dd,J=10.4,6.5,2H),1.68 (d,J = 14.3, 2H), 1.27
(s, 6H), 1.02 (s, 6H).

88

[(2,3-dimethoxyphenyl)met
hyl]({2-[4-(4-methylphenyl)oxan-4-
yllethyl})amine

370.3

§7.13 (s, 4H), 6.95 (m, 1H), 6.80 (dd, J = 8.2,1.4,
1H), 6.72(dd, J=7.6, 1.4, 1H), 3.83 (s, 3H), 3.75
(m, 5H), 3.63 (s, 2H), 3.54 (ddd, J = 11.6, 9.1,
2.7, 2H), 2.31 (m, 5H), 2.10 (m, 3H), 1.82 (ddd,
J=13.3,8.3,3.7, 4H)
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Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

89

[(3-methylthiophen-2-
yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

3711

§ 9.68 (s, 1H), 8.75 (s, 1H), 8.16 (m, 1H), 7.74

(d,J=27.0,2H),7.27 (d,J = 1.5, 1H), 6.85 (d, J

=5.1, 1H), 4.10 (m, 2H), 3.84 (d, J = 12.7, 1H),

3.66(d, J=10.3, 1H), 2.96 (m, 1H), 2.69 (m, 1H),

2.54 (m, 3H), 2.35 (m, 4H), 2.11 (d, J = 14.0, 1H),

1.87(d,J =10.3, 3H), 1.57 (m, 5H), 1.06 (m 1H),
0.78 (d, J = 12.8, 1H).

90

{2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethyl}[2-(thiophen-2-yl)ethyllamine

3711

§ 8.80-8.66 (m, 1H), 8.45 - 8.25 (m, 1H),
7.84-7.63(m, 2H),7.16(dd,J=5.1,1.1, 1H), 6.91
(dd, J =5.1, 3.5, H), 6.83 (dd, J = 3.4, 0.9, 1H),

3.83 (tt, J = 13.7, 6.9, 1H), 3.69 (dd, J = 20.1,
10.1, 1H), 3.16 (s, 4H), 3.02 (s, 1H), 2.61 - 2.22
(m, 5H), 2.20 -1.98 (m, 1H), 1.98 - 1.77 (m, 2H),
1.76-1.63 (m, 1H), 1.50 (tdd, J = 12.3, 10.9, 5.3,
4H),1.17 (dd,J=7.9,5.2, 1H), 0.76 (dt, J = 13.0,

8.8, 1H).

9

[(2-methylthiophen-3-
yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl))amine

3711

§8.68(d,J = 5.4, 1H), 8.26 (s, 1H), 7.82 - 7.63
(m, 2H), 7.05 (t, J = 10.0, 1H), 6.94 (d, J = 5.3,
1H), 3.96 (s, 2H), 3.82 (s, 1H), 3.72 (s, 1H), 3.03
(s, TH), 2.50 (d, J = 15.9, 2H), 2.39 (s, 3H), 2.30
(dd,J=12.6,7.5,3H),2.02 (d,J =14.2, 1H), 1.92
-1.79 (m, 2H), 1.70 (dt, J = 14.5, 10.2, 1H), 1.64
-1.38 (m, 4H), 1.25 - 1.13 (m, 1H), 0.79 (d, J =
13.2, 1H).

92

[(5-methylthiophen-2-
yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

371.2

5 8.71(d, J = 4.7, 1H), 8.14 (t, J = 7.6, 1H),
7.78-7.48 (m, 2H), 6.86 (d, J = 3.4, 1H), 6.78 -
6.53 (m, 1H), 4.09 (s, 2H), 3.76 (ddd, J =
40.6,14.3,7.2, 2H), 3.17 - 2.85 (m, 1H), 2.64 -
2.23 (m, 4H), 2.16 (dd, J = 16.4, 8.6, 1H), 1.99
(d, J=14.2, 1H), 1.89 -1.75 (m, 2H), 1.75 -1.61
(m, 1H), 1.61 - 1.35 (m, 4H), 1.24-1.05 (m, 1H),
0.74 (dt, J = 13.2, 8.9, 1H).

93

{2-[9-(6-methylpyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethyl}(thiophen-3-ylmethyl)amine

371.2

§9.47 (d, J =86.3, 2H), 8.17 (t, J = 8.0,1H), 7.58
(d,J=8.0, 1H), 7.52 (d, J = 7.8, 1H), 7.39 (d, J
=1.9, 1H), 7.31-7.29 (m, 1H), 7.08 (dd, J = 5.0,
1.0, 1H), 6.43 (s, 3H), 4.11 - 3.95 (m, 2H), 3.91 -
3.67 (m, 2H), 2.97 (s, 1H), 2.81 (s, 3H), 2.61 (t,
J=12.6,1H), 2.47 (t, J = 10.1, 1H), 2.43 - 2.15
(m, 3H), 2.15 - 1.99 (m, 1H), 1.87 (dd, J = 12.2,
6.8, 2H), 1.70 (dt, J = 12.7, 6.2,

1H), 1.63 -1.40 (m, 4H), 1.28 -1.20 (m, 1H), 0.84
(dt, J = 13.3, 9.0, 1H).

94

{2-[4-(4-fluorophenyl)-1-
oxaspiro[5.5]undecan-4-yl]lethyl}(1H-
pyrrol-2-ylmethyl)amine

371.3

§7.09 (dd, J = 8.9, 5.1, 2H), 6.93 (dd, J = 11.7,

5.5, 2H), 6.71 (d, J = 2.3, 1H), 5.98 (s, 2H), 3.83

(s, 2H), 3.61 (m, 2H), 2.56 (m, 1H), 2.08 (t, J =

12.1, 3H), 1.68 (s, 3H), 1.48 (d, J = 14.6, 2H),

1.40(d, J=14.1, 2H), 1.29 (m, 3H), 1.05 (m, 3H),
0.58 (s, 1H).
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Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

95

{2-[9-(6-methyl pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethyl}(thiophen-2-yImethyl)amine

371.3

§ 9.48 (s, 1H), 8.08 (t, J = 7.9,1H), 7.48 (d, J =
8.0, 1H), 7.42 (d, J = 7.8, 1H), 7.22 (dd, J = 5.1,
0.8, 1H), 7.04 (d, J = 2.9,1H), 6.88 (dd, J = 5.1,
3.5,1H), 5.95 (s, 3H), 4.13 (s, 2H), 3.66 (ddd, J =
18.7,12.8, 9.1, 2H), 2.91 (s, 1H), 2.71 (s, 3H),
2.60-2.40 (m, 2H), 2.18 (dd, J = 48.6, 14.1, 3H),
1.96 (d, J = 14.2, 1H), 1.88 -1.68 (m, 2H), 1.71
-1.54 (m, 1H), 1.56 -1.31 (m, 4H), 1.20 - 1.05 (m,
1H), 0.83 - 0.63 (m, 1H).

96

[(4-methylthiophen-2-
yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

371.3

§ 9.63 (s, 1H), 8.61 (d, J = 4.1, 1H), 8.08 (t, J =
7.8, 1H), 7.61 (d, J = 8.1, 1H), 7.53 (dd, J = 7.0,
5.6, 1H), 6.91 (s, 1H), 6.88 (s, 1H), 4.14 (m, 2H),
3.75 (dt, J = 19.0, 11.1, 2H), 3.02 (m, 1H), 2.61
(m, 1H), 2.40 (brs, 1H), 2.27 (m, 4H), 2.19 (d, J
=0.8, 3H), 1.95 (d, J = 14.0, 1H), 1.79 (m, 2H),
1.66 (dd, J = 12.1, 5.9, 1H), 1.47 (m, 4H), 1.16
(m, 1H), 0.74 (dt, J = 13.1, 8.9, 1H).

97

{2-[(9R)-9-(4-fluorophenyl)-6-
oxaspiro[4.5]decan-9-yl]ethyl}[(5-
methylfuran-2-yl)methyllamine

372

§7.12(dd, J = 8.9, 5.2, 2H), 6.94 (t, J = 8.6, 2H),
6.10 (d, J = 3.1, 1H), 5.79 (dd, J = 3.1, 0.9, 1H),
3.77 (m, 2H), 3.72 - 3.49 (m, 2H), 2.63 (s, 1H),
2.19 (s, 1H), 2.13 - 2.08 (m, 3H), 2.06 (s, 1H),
1.98 (dd, J = 13.8, 1.3, 1H), 1.89 (td, J = 12.7,
4.5,1H), 1.80 (dd, J = 13.1,7.1, 2H), 1.71 (dd, J
=13.2,6.0,1H),1.59(ddd, J = 14.2,9.4, 5.4, 2H),
1.50 -1.28 (m, 4H), 1.25-1.09 (m, 1H), 0.71 (dt,
J=135,8.8,1H).

98

[(4-methyl-1,3-thiazol-2-
yl)methyl({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

3721

§ 8.68 (dd, J = 5.3, 1.2, 1H), 8.25 (s, 1H), 8.09
(td, J = 8.0, 1.7, 1H), 7.63 (d, J = 8.1,1H), 7.54
(dd, J =7.1,5.7, 1H), .94 (d, J = 0.9, 1H), 4.37
(m, 2H), 3.76 (m, 2H), 3.14 (td, J = 11.2,5.9, 1H),
2.73(td, J=11.4,4.7, 1H), 2.40 (m, 4H), 2.27 (m,
3H), 2.00 (m, 1H), 1.83 (ddd, J = 13.8, 9.3, 4.4,
2H), 1.66 (m, 1H), 1.49 (m, 4H), 1.19 (m, 1H),
0.78 (dt, J = 13.3, 9.0, 1H).

99

[(2-methyl-1,3-thiazol-5-
yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

3721

§8.71(d, J=4.3, 1H), 8.33 (td, J = 8.0, 1.5, 1H),

7.77 (m, 2H), 7.69 (s, 1H), 5.53 (s, 1H), 4.28 (m,

2H), 3.78 (m, 2H), 3.04 (td, J=11.4,5.4,1H), 2.73

(s, 3H), 2.56 (m, 2H), 2.30 (t, J = 15.3, 3H), 2.04

(m, 1H), 1.88 (ddd, J = 19.6, 11.5, 7.0, 2H), 1.68

(m, 1H), 1.49 (m, 4H), 1.18 (m, 1H), 0.77 (dt, J =
13.1, 9.0, 1H).

100

[(4-methyl-1,3-thiazol-5-
yl)methyl]({2-[(9R)-9-

3721

§ 13.17 (s, 1H), 9.91 (s, 1H), 8.88 (s, 1H), 8.69
(d,J=4.91H),8.31(t, J=7.4, 1H), 7.75 (t, J =
7.9, 2H),
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(continued)

Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

(pyridin-2-yl)-6-oxaspiro[4.5]decan-9-
yllethyl})amine

4.25(m, 2H), 3.77 (m, 2H), 3.04 (td, J= 11.5, 5.0,
1H), 2.57 (dt, J=10.7,7.9,1H), 2.34 (m, 7H), 2.02
(m, 1H), 1.86 (ddd, J = 26.5, 13.3, 8.2, 2H), 1.66
(dt, J = 13.6, 8.4,1H), 1.50 (m, 4H), 1.15 (dd, J =
13.2, 6.6, 1H), 0.73 (dt, J = 13.0, 8.9, 1H).

101

[(2-chlorophenyl)methyl]({ 2-[2,2-
dimethyl-4-(4-methylphenyl)oxan-4-
yllethyl})amine

372.2

§7.21(m, 1H), 7.07 (m, 5H), 7.02 (d, J = 8.2, 2H),

3.69 (m, 2H), 3.58 (d, J = 1.0, 2H), 2.37 (td, J =

10.9, 5.3, 1H), 2.22 (m, 4H), 2.07 (ddd, J = 14.2,

9.9, 3.8, 2H), 1.74 (ddd, J = 13.2, 10.5, 5.1, 1H),

1.55 (m, 3H), 1.43 (s, 2H), 1.10 (s, 3H), 0.58 (s,
3H).

102

[(3-chlorophenyl)methyl]({ 2-[2,2-
dimethyl-4-(4-methylphenyl)oxan-4-
yllethyl})amine

372.2

§9.27 (d,J = 168.2, 2H), 7.19 (m, 2H), 7.11 (m,

2H), 7.04 (d, J = 8.2, 2H), 6.99 (d, J = 8.2, 3H),

3.67 (m, 2H), 3.58 (s, 2H), 2.57 (s, 1H), 2.33 (d,

J=12.1,2H),2.23 (s, 3H), 2.07 (m, 3H), 1.80 (td,

J =125, 4.6, 1H), 1.62 (m, 1H), 1.47 (m, 2H),
1.09 (s, 3H), 0.56 (s, 3H).

103

[(4-chlorophenyl)methyl]({ 2-[2,2-
dimethyl-4-(4-methylphenyl)oxan-4-
yllethyl})amine

372.2

§ 8.80 (d, J = 192.6, 2H), 7.19 (t, J = 4.2, 3H),

7.02 (m, 6H), 4.06 (s, 3H), 3.68 (dd, J = 12.4,

10.2, 4H), 2.62 (s, 1H), 2.24 (d, J = 13.6, 3H),

2.11(ddd, J = 21.2, 15.6, 7.6, 3H), 1.80 (dt, J =

12.3, 6.3, 1H), 1.64 (m, 1H), 1.49 (m, 2H), 1.11
(s, 3H), 0.57 (s, 3H).

104

6-[9-{2-[(thiophen-2-
ylmethyl)amino]ethyl}-6-
oxaspiro[4.5]decan-9-yl]pyridin-3-ol

373

1H NMR (400 MHz, CD3CN) & 8.18 (t, J = 1.7,
1H), 8.11 (brs, 1H), 7.49 (dd, J = 5.1, 1.1, 1H),
7.34 (d, J = 1.7, 2H), 7.18 (d, J = 2.7,1H), 7.06
(dd, J =5.1, 3.6, 1H), 4.24 (s, 2H), 3.67 (m, 2H),
2.95(m, 1H), 2.73 (brs, 1H), 2.51 (d, J =4.3, 1H),
229 (t, J = 11.0, 2H), 2.08 (m, 2H), 1.84 (m, 2H),
1.72(t,J = 8.5, 1H), 1.62 (dd, J = 14.4, 6.5, 2H),
1.48 (dt, J=23.5,7.0, 4H), 1.15(m, 1H), 0.73 (dt,
J=127,8.7, 1H).

105

6-[9-{2-[(thiophen-2-
ylmethyl)amino]ethyl}-6-
oxaspiro[4.5]decan-9-yl]pyridin-2-ol

373

§7.52(d,J=16.2,1H),7.29(d, J = 1.1,1H), 7.12
(d,J=2.7,1H), 6.97 (dd, J = 5.1, 3.6, 1H), 6.51
(d,J=8.9, 1H), 6.27 (d,J = 7.2, 1H), 4.16 (s, 2H),
3.71 (s, 2H), 2.85 (dd, J = 13.9, 7.6, 1H), 2.68
(dd, J = 18.4,9.5,1H), 2.31 (m, 2H), 1.94 (d, J =
13.6, 2H), 1.59 (m, 10H), 0.90 (m, 1H).

106

[(5-methylthiophen-2-
yl)methyl]({2-[2,2,6,6-tetramethyl-
4-(pyridin-2-yl)oxan-4-yllethyl})amine

373.2

§8.73(dd, J=5.5, 1.4, 2H), 8.24 (td, J = 8.0, 1.6,

1H), 7.87 (d, J = 8.2, 1H), 7.69 (dd, J = 7.0, 6.1,

1H), 6.83 (dd, J =20.2, 3.4, 1H), 6.67 - 6.48 (m,

1H), 4.09 (s, 2H), 2.83 - 2.69 (m, 2H), 2.52 (dd,

J=19.1,11.7, 3H), 2.41 (d, J = 0.5, 3H), 2.37 -

2.21(m, 2H), 1.89 (d, J = 14.8, 2H), 1.31 (s, 6H),
0.98 (s, 6H).
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(continued)

Table 1: Compounds with chemical name and characterization data

MS
Compound. Name (m/z) 1H NMR
[M+H]*

5 9.46 (m, 2H), 7.95 (d, J = 6.6, 1H), 7.25 (d, J =

, 5.1, 1H), 7.10 (s, 1H), 7.03 (t, J = 5.8, 2H), 6.90

107 Irié?h{?)e[l(r:]ll:oﬁz(ta:ﬁ6 732 | @4 J=51,3.6,1H) 4.0 (s, 2H), 3.62 (m, 2H),
oxas )i,ro[4 5;Idecan-9- I)y ridin-4-ol . 284 (s, 1H), 2.49 (s, TH), 2.28 (s, 1H), 2.06 (ad,

pirols. yipy J=443,14.1, 3H), 1.66 (m, 4H), 1.35 (ddd, J =

72.6,39.8, 18.9, 6H), 0.68 (s, 1H).

108 demethylthiophen-2- a5 | 0875(.J=486, 1H),78.9365 (td, J=8.1, 1.3, 1H),
(d, J =82, 1H), 7.86 - 7.74 (m, 1H), 6.95 - 6.80

(m, 2H), 4.14 (s, 2H), 2.87 - 2.68 (m, 2H), 2.52

s || L

Py y yliethy =0.7, 3H), 1.93 (d, J = 14.9, 2H), 1.31 (s, 6H),

0.98 (s, 6H).

58.78 (d, J = 4.6,1H), 8.05 (t, J = 7.5, 1H), 7.62

(d, J =8.0, 1H), 7.50 (m, 1H), 3.80 (m, 2H), 3.06

109 dibutyl({2-[(9R)-9-(pyridin-2-yl)-6- a4 | &9=10.5,1H), 2,90 (s, 4H), 2.42 (m, 4H), 2.02
oxaspiro[4.5]decan-9-yllethyl})amine ' (m, 2H), 1.83 (m, 2H), 1.68 (tt, J =13.3, 6.8, 1H),

1.43 (m, 12H), 1.15 (dd, J = 13.2, 5.7, 1H), 0.91
(dt, J=11.8,7.1, 6H), 0.72 (dt, J = 13.3, 9.0, 1H).

§7.33-7.23 (m, 7H), 7.19 (dd, J = 8.9, 5.2, 2H),

7.04 (t, J = 8.6, 2H), 6.98 (dd, J = 5.0, 1.3, 1H),

10 O ratt sreame | srap | 384(5,2M,379-369 (m 2,267 (s, 1)
Jeth I}(thi: o3y mothyllamine “ | 2.19-1.74 (m, 22H), 1.66 (ddd, J = 14.0, 9.3, 4.6,
ylethylstthiop yimethy 3H), 1.48 (ddd, J = 23.7, 15.2, 8.6, 4H), 1.28 (s,

1H), 0.99-0.64 (m, 1H).

5 9.04 (d, J = 106.1, 2H), 7.21 (dd, J=5.1, 1.1,

1H), 7.10 (m, 2H), 6.92 (m, 3H), 6.86 (dd, J = 5.1,

{2-[(9R)-9-(4-fluorophenyl)-6- 3.6, 1H), 3.93 (s, 2H), 3.64 (m, 3H), 2.63 (d, J =

111 oxaspiro[4.5]decan-9- 3742 | 7.9,1H),2.22(t,J=9.7,1H),2.05(d, J = 14.1,1H),
yllethyl}(thiophen-2-yimethyl)amine 1.97(d,J=13.9, 1H), 1.88 (td, J = 12.7, 4.6, 1H),

1.75 (m, 3H), 1.57 (m, 2H), 1.38 (m, 3H), 1.17
(dd,J =14.1,6.1, 1H), 0.70 (dt, J = 13.6, 8.8, 1H).

5 7.15(dd, J = 8.9, 5.2, 2H), 6.96 (s, 2H), 3.64

(°y°'°$|iztr’:mhe;:y:;f{12_ [4-(4 (d, J =13.0, 3H), 2.59 (s, 3H), 2.11 (m, 3H), 1.94

112 oxas iro[5p5]un3;ecan_4_ 3743 | (dd,J=10.4,5.7,2H), 1.68 (dd, J = 12.4, 4.8,
pl]eth. amine 2H), 1.53 (m, 8H), 1.31 (d, J = 19.9, 4H), 1.03 (s,

yllethy 7H), 0.65 (m, 1H).
§7.20-7.13 (m, 8H), 7.09 (dd, J = 8.9, 5.2, 2H),
, 6.93 (t, J = 8.6, 2H), 6.87 (dd, J = 4.9, 1.3, 1H),
{2-[2,2-diethyl-4-(4- !
113 fluorophenylyoxan-4- 376.2 3.70 (s, 2H), 3.61 (d, J = 2.3, 2H), 2.56 (s, 1H),

yllethyl}(thiophen-3-ylmethyl)amine

2.02(d,J =14.1,3H), 1.75 (s, 11H), 1.44 (d, J =
14.2, 5H), 0.95 (dd, J = 14.5, 7.4,1H), 0.73 (t, J
=7.5,5H), 0.43 (t, J = 7.4, 4H).
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(continued)

Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

114

{2-[2,2-diethyl-4-(4-
fluorophenyl)oxan-4-
yllethyl}(thiophen-2-ylmethyl)amine

376.2

§ 7.25-7.15 (m, 3H), 7.15 - 7.02 (m, 4H), 6.91

(t,J = 8.6, 2H), 3.82 - 3.36 (m, 4H), 2.51 (td, J =

12.2, 4.7, 1H), 2.12 -1.94 (m, 3H), 1.83 (td, J =

12.7,4.3, IH), 1.64 (td, J = 12.6, 4.7, 1H), 1.55 -

1.35 (m, 3H), 1.28 (dq, J = 14.7, 7.4, 1H), 0.95

(dq, J = 14.7, 7.4, 1H), 0.80 - 0.64 (m, 4H), 0.43
(t, J = 7.4, 3H).

115

{2-[4-(4-fluorophenyl)-2,2,6,6-
tetramethyloxan-4-yllethyl}(thiophen-
3-ylmethyl)amine

376.2

§ 7.28 (m, 4H), 7.00 (ddd, J = 6.7, 6.3, 3.2, 3H),

3.82 (s, 3H), 2.46 (s, 1H), 2.28 (d, J = 14.3, 1H),

1.92 (m, 1H), 1.57 (m, 2H), 1.69 (d, J = 14.4, 2H),
1.28 (s, 6H), 1.02 (s, 6H).

116

{2-[4-(4-fluorophenyl)-2,2,6,6-
tetramethyloxan-4-yllethyl}(thiophen-
2

376.2

§ 7.29 (m, 3H), 7.01 (s, 4H), 3.98 (s, 2H), 2.50
(m, 2H), 2.30 (d, J = 14.2, 2H), 1.94 (m, 2H), 1.69
(d, J = 14.4, 2H), 1.28 (s, 6H), 1.03 (s, 6H).

ylmethyl)amine

117

benzyl({2-[9-(2-methoxyphenyl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

380.3

§ 8.86 (d, J = 149.6, 2H), 7.25 - 7.19 (m, 3H),

7.18 -7.12 (m, 1H), 7.09 (dd, J = 7.4, 2.0, 2H),

6.96 (dd, J = 7.8, 1.5, 1H), 6.85 - 6.75 (m, 2H),

3.74-3.63 (m, 7H), 2.55 (dd, J = 15.6, 7.9, 3H),

2.11(d, J = 14.8, 2H), 1.75 - 1.46 (m, 5H), 1.46

-1.32 (m, 3H), 1.32 - 1.22 (m, 1H), 117 (d, J =
4.1, 1H), 0.74 - 0.60 (m, 1H).

118

benzyl({2-[9-(6-methoxypyridin-2-yl)-
6-oxaspiro[4.5]decan-9-
yllethyl})amine

381.3

§ 9.43 (s, 1H), 9.20 (s, 1H), 7.52 (m, 2H), 7.30
(dd, J =5.1, 1.8, 3H), 7.21 (m, 2H), 6.78 (d, J =
7.3,1H), 6.57 (d, J = 8.1, 1H), 3.83 (s, 3H), 3.77
(s, 2H), 3.71 (dd,J = 7.8, 2.7, 2H), 2.77(s, 1H),
2.32(d,J = 13.6,2H),2.25(d, J = 11.5, 1H), 2.06
(td, J=11.9,4.8,1H), 1.76 (m, 3H), 1.59 (m, 3H),
1.47 (m, 3H), 1.38 (m, 1H), 1.15 (m, 1H), 0.70 (m,
1H).

119

{2-[2,2-dimethyl-4-(4-
methylphenyl)oxan-4-yllethyl}[(2-
methoxyphenyl)methyl Jmethylamine

382.3

§10.17 (m, 3H), 7.41 (tdd, J = 8.3, 4.8, 1.6, 1H),
7.13 (m, 5H), 6.93 (m, 2H), 4.20 (dd, J = 14.9,
5.8, 1H), 3.98 (ddd, J =32.2, 12.9, 4.8, 1H), 3.80
(dd,J=7.4,2.6,5H),2.94(d,J = 114.3, 1H), 2.35
(m, 9H), 2.05 (ddd, J = 17.1, 12.7, 6.5, 1H), 1.89
(dt, J = 12.8, 6.2, 1H), 1.67 (ddd, J = 22.2, 14.2,
5.0,2H),1.23(d,J=10.7, 3H), 0.69 (t, J = 9.5, 3H).

120

{2-[9-(4-fluorophenyl)-6-
oxaspiro[4.5]decan-9-yl]lethyl}[(3-
methylphenyl)methyl] amine

382.3

§ 8.90 (d, J = 138.8, 2H), 7.15 (tt, J = 13.7, 7.6,

4H), 6.97 (m, 4H), 3.70 (m, 4H), 2.67 (s, 1H), 2.27

(s, 4H), 2.00 (m, 3H), 1.82 (m, 3H), 1.63 (m, 2H),

1.46 (m, 4H), 1.24 (d, J = 9.6,1H), 0.78 (dt, J =
13.6, 8.8, 1H)
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(continued)

Table 1: Compounds with chemical name and characterization data

MS
Compound. Name (m/z) 1H NMR
[M+H]*
5 8.73(d, J = 138.2, 2H), 7.16 (m, 4H), 7.00 (dd,
J=10.5, 6.7, 2H), 6.94 (m, 2H), 3.72 (m, 4H),
| R | Tl
m:th oo I)methyl] am’;ne ' J=12.6, 4.7, 1H), 1.83 (m, 3H), 1.63 (ddd, J =
ylpheny Y 14.1,9.6, 4.6, 2H), 1.47 (m, 4H), 1.23 (m, 1H),
0.78 (dt, J = 13.9, 8.9, 1H)
5 8.96 (d, J = 123.7, 2H), 7.15 (m, 4H), 6.98 (m,
(2-[(8R)-5-(4-fluorophenyl)-6- 4H), 3.71 (m, 4H), 266 (5, 1H), 2.25(d, J = 14.0,
122 oxaspiro[4.5]decan-9-yllethy}[(3 382.3 4H), 2.05 (m, 2H), 1.94 (td, J =12.7, 4.6, TH),
m;h oo I)methyl] am’;ne | 1.81(m, 3H), 1.63 (ddd, J = 14.2, 7.7, 3.4, 2H),
yiphenylimetny 1.47 (m, 4H), 1.23 (m, 1H), 0.77 (dt, = 13.7, 8.9,
1H)
§7.23 (m, 3H), 7.10 (dd, J = 4.6, 2.6, 4H), 6.92
benzyl({2-[4-(4-fluorophenyl)-1- (s, 2H), 3.64 (s, 2H), 2.63 (m, 1H), 2.07 (t, J =
123 oxaspiro[5.5]undecan-4- 382.3 | 13.9,3H), 1.74 (s, 2H), 1.48 (d, J = 8.3, 3H), 1.40
yllethyl})amine (d, J=14.0,2H), 1.29 (m, 3H), 1.06 (m, 4H), 0.57
(m, 1H).
§7.47-7.32(m, 3H), 7.31-7.22 (m, 2H), 7.11 (dd,
1oa {2-[(9R)-9-(4-fluorophenyl)-6- seps | V=89 52 2H) 698 (=86 2H) 628 (s,
oxaspiro[4.5]decan-9- ' 2H), 4.03 (s, 1H), 3.79 - 3.58 (m, 2H), 2.51 (s,
1H), 219 (d, J =
14.5, 1H), 2.07 - 1.90 (m, 3H), 1.89 - 1.71 (m,
yllethy[(1R)-1-phenylethyllamine 3H),1.72-1.32 (m, 9H), 1.32-1.10 (m, 1H), 0.78
(dt, J = 13.6, 8.8, 1H).
8 7.47 -7.32 (m, 3H), 7.31 - 7.22 (m, 2H), 7.11
(dd, J = 8.9, 5.2, 2H), 6.98 (t, J = 8.6, 2H), 6.28
125 oxaizir[ég[)f;]zéi;u-giolp])simll;z(?S)-1- g2z | (&2H) 4.03(s, M), 3.79-3.58 (m, 2H), 2.51 (s,
P S I]Zminey ' 1H), 2.19 (d, J = 14.5, 1H), 2.07 - 1.90 (m, 3H),
phenylethy 1.89-1.71 (m, 3H), 1.72 - 1.32 (m, 9H), 1.32 -
1.0 (m, 1H), 0.78 (dt, J = 13.6, 8.8, 1H).
57.94(dd, J=8.1,1.2, 1H), 7.53 (td, J=7.6, 1.3,
, 1H), 7.40 (m, 2H), 7.15 (m, 4H), 3.80 (m, 4H),
126 meth {Izh[inz |c)jc|>r:aert1hz}1ll T]Sh n{(2- 3833 | 248(d J=109,54,1H) 232 (m, 4H), 2.18
ni’t'rs heﬁ ometh G’am ir’]'e | (ddd, J=12.7,7.8,3.7, 2H), 1.84 (ddd, J = 13.2,
pheny y 10.4,5.1, 1H), 1.63 (m, 4H), 1.21 (s, 3H), 0.69 (s,
3H).
5 9.09 (d, J =219.1, 2H), 8.12 (dd, J = 8.2, 1.6,
1H),8.01 (s, 1H), 7.45(dt, J = 15.6, 7.7, 2H), 7.03
{2-[2,2-dimethyl-4-(4- (9, J = 8.5, 4H), 3.87 (s, 2H), 3.69 (M, 2H), 3.42
127 methylphenyljoxan-4-yllethy}[(3- 383.3 | (s, 1H), 3.22 (s, 2H), 2.73 (d, J = 4.5, 1H), 2.24

nitrophenyl)methyl]Jam ine

(d,J =8.2, 4H), 2.12 (m, 2H), 1.85 (m, 1H), 1.69
(dd, J=12.1,4.5,1H), 1.52 (m, 2H), 1.11 (s, 3H),
0.57 (s, 3H).
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(continued)

Table 1: Compounds with chemical name and characterization data

MS
Compound. Name (m/z) 1H NMR
[M+H]*
56 8.36 (d,J =129.4, 2H), 7.20 (dd, J = 11.0, 4.6,
1H), 7.14 (dd, J = 8.9, 5.1, 2H), 7.00 (t, J = 8.6,
w | EEGhee | e s s s
yl]ethyl}amino)methyl] phenol 2H), 3.68 (m, 2H), 2.67 (m, 1H), 2.29 (m, 1H),
1.98 (m, 3H), 1.79 (m, 3H), 1.51 (m, 6H), 1.20 (s,
1H), 0.74 (dt, J = 13.8, 8.9, 1H)
56 8.47 (d,J=196.5, 2H), 7.36 (td, J = 8.3, 1.7,
1H),7.12(dd, J=9.5,2.6,2H),7.08 (dd, J=7.5,
1.6, 1H), 6.91 (td, J = 7.5, 0.8, 1H), 6.86 (d, J =
methoxyphenylimethyl Jamine 3.79 (s, 3H), 3.77 (m, 2H), 2.76 (s, 1H), 2.33 (s,
1H), 2.16 (m, 2H), 1.96 (d, J = 4.6, 1H), 1.77 (d,
J=4.7,1H), 1.59 (m, 2H), 1.19 (s, 3H), 0.66 (s,
3H).
68.73(d,J=4.6,1H),8.20(t,J=7.7,2H), 7.80
-7.55(m, 2H), 6.88 (d, J = 3.4, 1H), 6.64 (d, J =
3.4, 1H), 4.11 (s, 2H), 3.81 (dd, J = 8.4, 4.3, 1H),
[(5-ethylthiophen-2- 3.70 (t, J = 10.0, 1H), 3.00 (d, J = 4.6, 1H), 2.86
130 ymethyl]({2-[(9R)-9-(pyridin-2-yl)-6- | 385.1 | -2.70 (m, 2H), 2.53 (t, J = 10.1, 1H), 2.45 - 2.25
oxaspiro[4.5]decan-9-yllethyl})amine (m, 3H), 2.18 (t, J = 10.0, 1H), 2.00 (d, J = 14.2,
1H), 1.93 - 1.75 (m, 2H), 1.68 (dd, J = 9.5, 4.4,
1H), 1.62-1.38 (m, 4H), 1.26 (t, J = 7.5, 3H), 1.20
-1.07 (m, 1H), 0.75 (dt, J = 12.9, 8.8, 1H).

$ 9.45 (brs, 1H), 8.70 (d, J = 5.0, 1H), 8.26 (t, J

. . =7.7,1H), 7.75 (d, J = 8.1, 1H), 7.70 (m, 1H),
[(3,5-dimethylthiophen-2- 6.46 (d, J = 0.8,1H), 4.07 (s, 2H), 3.76 (ddd, J =
131 y')methzggjpi[gg).éd(:’é';f_'g_z YD-6- 1 3851 1 9.13.9, 7.2, 2H), 3.05 (m, 1H), 2.58 (m, 1H),
2.43 (t, J=10.6,1H), 2.36 (d, = 0.7, 3H), 2.24

(dd, J =31.9, 17.7, 3H),

2.03 (m, 4H), 1.85 (m, 2H), 1.66 (dd, J = 13.8,

ylethyl))amine 8.8, 1H), 1.48 (m, 4H), 1.15 (d, J = 7.9, 1H), 0.75
(dt, J =13.1, 8.9, 1H).
$8.84 (s, 1H), 8.24 (d, J = 8.2, 1H), 7.53 (d, J =
8.2, 1H), 7.17 (m, 3H), 6.96 (t, J = 8.6, 2H), 4.08
(d,J=13.9, 2H), 3.63 (d, J = 10.5, 2H), 2.84 (dd,
{2-[2,2-diethyl-4-(4- J=12.0,8.2, 1H), 2.68 (s, 3H), 2.24 (m, 2H), 2.07
132 fluorophenyljoxan-4-yljethy}[(6- 385.3 | (d,J=14.1, 1H), 1.96 (m, 1H), 1.74 (dd, J = 12.5,
methylpyridin-3-yl)methylJamine 8.6, 1H), 1.57 (m, 1H), 1.48(d, J = 14.2, 1H), 1.41
(m, 1H), 1.28 (dd, J = 14.0, 7.4, 1H), 0.96 (dd, J
=145,74,1H),0.73 (td, J =7.3, 3.9, 4H), 0.44
(t, J =74, 3H).

$ 8.85 (s, 1H), 8.24 (d, J = 8.2, 1H), 7.54 (d, J =

{2-[4-(4-fluorophenyl)-2,2,6,6- 8.3, 2H), 7.24 (dd, J=8.9, 5.1, 1H), 6.92 (m, 2H

133 tetramethyloxan-4-yllethyl}[(6- 385.3

methylpyridin-3-yl)methyllamine

)

412 (s, 2H),2.61 (m, 5H), 2.25 (d, J = 14.3, 2H),

1.91(dd, J=10.4,6.2, 2H), 1.65(d, J = 14.4, 2H),
1.19 (d, J = 8.9, 6H), 0.94 (s, 6H).
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(continued)

Table 1: Compounds with chemical name and characterization data

MS
Compound. Name (m/z) 1H NMR
[M+H]*
5 9.46 (s, 1H), 8.62(d,J=4.2, 1H), 8.07 (t,J =
7.3,1H),7.60(d,J =8.1, 1H), 7.52 (m, 1H), 6.76
[(4,5-dimethylthiophen-2- (s, 1H),4.06 (q,J = 13.9, 2H), 3.75 (m, 2H), 3.01
134 yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6- 385.3 (m, 1H), 2.57 (s, 1H), 2.29 (m, 7H), 2.19 (m, 1H),
oxaspiro[4.5]decan-9-yllethyl})amine 2.04 (s,3H),1.95(, J =14.0, 1H), 1.81 (m, 2H),
1.67 (d,J =8.2, 1H), 1.47 (m, 4H), 1.15 (m, 1H),
0.74 (dt,J = 13.1, 8.8, 1H).
8 9.59 (s, 1H), 8.68 (dd, J = 5.6, 1.4, 1H), 8.35
(td, J=8.0,1.6, 1H), 7.80(dd, J =12.0, 7.0, 2H),
. . 4.22(m,2H),3.83(dt,J=12.5,4.4,1H),3.72 (m,
[(2,4-dimethyl-1,3-thiazol-5-
. 1H), 3.05(dt,J =11.2,5.6, 1H), 2.73 (s, 3H), 2.57
pirols. yllethy =19.2,11.4,6.9, 2H), 1.68 (m, 1H), 1.52 (m, 4H),
1.19(dd, J=12.2,5.9, 1H), 0.76 (dt, J = 13.1,
8.9, 1H).
4 8.90 (s, 1H), 8.55 (s, 1H), 8.40 (s, 1H), 6.60 (s,
1H), 3.88 (d, J =12.3, 2H), 3.79 - 3.66 (m, 1H),
{2-[9-(pyrazin-2-yl)-6- 3.58(dd,J=16.8, 6.5, 1H), 2.81 (s, 1H), 2.40 (s,
136 oxaspiro[4.5]decan-9- 386.1 1H),2.35-2.22 (m, 2H), 2.16 (s, 3H),2.12-2.00
yllethyl}(thiophen-2-ylmethyl)amine (m, 1H), 1.97 - 1.88 (m, 4H), 1.85 (t, J = 9.1, 1H),
1.75-1.49 (m, 3H), 1.49 -1.27 (m, 4H), 0.98 (d,
J =11.4, 1H), 0.55 (dt, J = 13.3, 9.0, 1H).
8 9.14 (s, 1H), 8.85 (s, 1H), 7.24 (ddd, J = 11.5,
[(4,5-dimethylfuran-2- 6.2, 3.3, 2H), 7.05 (s, 2H), 6.06 (s, 1H), 3.89 -
137 yl)methyl]({2-[(9R)-9-(4- 3861 3.66 (m, 4H), 2.72 (s, 1H), 2.29 (s, 1H), 2.22 -
fluorophenyl)-6-oxaspiro[4.5]decan- ' 2.13 (m, 1H), 2.11 (s, 4H), 1.85 (s, 7H), 1.76 -
9-yllethyl})amine 1.62 (m, 2H), 1.60-1.36 (m, 4H), 1.33-1.24 (m,
1H), 0.82 (dt, J = 13.6, 8.8, 1H).
4 8.90 (d,J =150.1, 2H), 7.19 (dd, J = 3.7, 1.4,
138 {2-[9-(2-methoxyphenyl)-6- 386.2 1H), 7.18 - 7.14 (m, 1H), 6.99 (dd, J = 7.8, 1.5,
oxaspiro[4.5]decan-9- ' 1H), 6.94-6.76 (m, 4H), 4.66 (s, 2H), 3.94 (s, 2H),
3.80-3.63
(m, 5H),2.73 - 2.45 (m, 3H), 2.30-2.08 (m, 2H),
. . 1.76 - 1.48 (m, 5H), 1.39 (dt, J = 7.0, 6.3, 3H),
yllethyl}(thiophen-2-yImethyl)amine 130 (d, J=52, 1H), 1.18 (d, J = 4.1, 1H), 0.68
(dd, J =8.7,5.0, 1H).
89.28(d, J=95.52H),7.18-7.12(m, 3H), 6.97
(dd,J=7.8,1.5,1H), 6.93 - 6.86 (m, 1H), 6.86 -
{2-[9-(2-methoxyphenyl)-6- _
139 oxaspiro[4.5]decan-9- sge2 | O71(m 2H), 3.80-3.61(m, 7H), 2.55 (dd, J =

yllethyl}(thiophen-3-ylmethyl)amine

19.5,5.1,3H),2.12 (d, J = 12.8, 2H), 1.85 (s, 2H),
1.76-1.47 (m, 5H), 1.46-1.32 (m, 3H), 1.31-1.22
(m, 1H),1.17 (d,J = 4.2, 1H), 0.74 - 0.60 (m, 1H).
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(continued)

Table 1: Compounds with chemical name and characterization data

MS
Compound. Name (m/z) 1H NMR
[M+H]*
8 11.70 (brs, 1H), 9.14 (d, J = 66.6, 2H), 8.72 (d,
J=4.3, 1H), 8.19 (td, J = 8.0, 1.4, 1H), 7.70 (d,
J=8.1,1H),7.63 (dd, J = 7.0, 5.8,1H), 7.22 (d,
[(3-methoxythiophen-2- J=5.5 1H),6.78 (d, J = 5.6, 1H), 4.08 (m, 2H),
140 yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6- 387 3.80 (m, 4H), 3.69 (dd, J = 11.2, 8.7, 1H), 2.99
oxaspiro[4.5]decan-9-yllethyl})amine (d,J=4.8,1H),2.51 (t,J=9.9, 1H), 2.35 (m, 3H),
2.18(td,J=13.5,5.4,1H),1.99(d,J =14.2, 1H),
1.82(m, 2H), 1.65 (m, 1H),1.47 (m, 4H), 1.14 (m,
1H), 0.73 (dt, J = 13.2, 8.9, 1H).
8 9.03(d,J=80.0,2H),8.75(d,J =5.3, 1H), 8.31
(t,dJ=7.9,1H),7.76 (m, 2H), 7.26 (t, J = 4.0, 1H),
6.81 (d,J =5.6, 1H), 4.12 (s, 2H), 3.82 (s, 4H),
[(3-methoxythiophen-2- 3.69 (dd, J =24.9, 14.9, 1H), 3.04 (s, 1H), 2.56
141 yl)methyl]({2-[2-(pyridin-2-yl)-6- 387 (s, 1H),2.45(dd, J =17.7,7.6, 1H), 2.29 (ddd, J
oxaspiro[4.5]decan-9-yllethyl})amine =17.8,13.5,5.8,3H),2.05(d,J=14.3, 1H), 1.87
(dt,J=14.4,6.7, 2H), 1.67 (ddd, J = 27.6, 16.0,
6.9, 1H), 1.52 (m, 4H), 1.20 (m, 1H), 0.78 (dt, J
=13.0, 8.9, 1H).
8 9.37 (s, 1H),9.11 (s, 0H), 7.55(dd, J =8.2,7.5,
1H), 7.30(dd, J=5.1, 1.1, 1H), 7.03 (d, J = 2.6,
1H), 6.96 (dd, J=5.1,3.6, 1H), 6.81(d, J = 7.3,
{2-[9-(6-methoxypyridin-2-yl)-6- 1H), 6.60 (d, J = 8.0, 1H), 4.07 (s, 2H), 3.86 (s,
142 oxaspiro[4.5]decan-9- 387.2 3H),3.73(dd,J=7.7,2.7,2H),2.87 (m, 1H), 2.75
yllethyl}(thiophen-2-yImethyl)amine (brs, 1H), 2.47 (m, 1H), 2.32 (dd, J = 24.5, 13.6,
2H),2.09 (m, 1H), 1.80 (m, 3H), 1.63 (dt,J=15.1,
7.4,2H),1.49 (m, 3H),1.39(d,J =4.5, 1H), 1.16
(m, 1H), 0.72 (dt, J = 13.4, 8.8, 1H).
8 9.40 (s, 1H), 9.21 (s, 1H), 7.53 (m, 1H), 7.28
(d,J=3.0,2H),6.99 (dd, J =4.8, 1.4, 1H), 6.80
{2-[9-(6-methoxypyridin-2-yl)-6- (d,J=7.4,1H),6.59(d,J =8.2,1H),3.86 (d, J
143 oxaspiro[4.5]decan-9- 387.2 =6.4,5H),3.72(dd, J =7.7,2.7, 2H), 2.78 (m,
yllethyl}(thiophen-3-ylmethyl)amine 1H), 2.30 (dd, J = 28.1, 12.5, 3H), 2.09 (m, 1H),
2.02 (brs, 1H), 1.79 (m, 3H), 1.61 (m, 2H), 1.47
(m, 4H),1.16 (m, 1H), 0.71 (dt,J=13.4,8.7, 1H).
5 8.48(d,J=152.7,2H),7.28 (td, J = 8.3, 1.7,
{2-[4-(4-chlorophenyl)-2,2- 1H),7.22(dd, J=6.6,4.8,2H),7.06 (m, 2H), 6.97
144 dimethyloxan-4-yllethyl}[(2- 388.2 (dd,J =7.5,1.6, 1H), 6.81 (ddd, J = 19.8, 13.2,
methoxyphenyl)methyl 4.6,2H),6.03 (s, 1H), 3.82 (s, 2H), 3.66 (m, 5H),
2.64 (s, 1H), 2.15
(s, 1H), 2.05(ddd, J =22.5,14.1, 2.1, 2H), 1.85
Jamine (m, 1H),1.72(dd,J=12.5,4.7,1H), 1.53 (m, 2H),
1.11 (s, 3H), 0.57 (s, 3H).
8 7.28 (s,4H), 7.25-7.15(m, 2H), 7.04 (t, J =
8.6, 2H), 6.77 (d, J = 3.5, 1H), 6.59 (dd, J = 3.4,
{2-[(9R)-9-(4-fluorophenyl)-6-
145 oxaspiro[4.5]decan-9-yljethyl}[(5- sgg2 | 1 1H), 391 (s, 2H) 3.85- 3.64 (m, 2H), 2.73

methylthiophen-2-yl)methylJamine

(t, J=9.7, 1H), 2.41 (d, J = 0.7, 3H), 2.37 -1.75
(m, 18H), 1.67 (dd, J =11.7,7.1, 2H), 1.59 - 1.34
(m, 4H), 1.26 (s, 1H), 0.81 (dt, J = 14.0, 8.9, 1H).
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(continued)

Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

146

{2-[4-(4-fluorophenyl)-1-
oxaspiro[5.5]Jundecan-4-
yllethyl}(thiophen-3-ylmethyl)amine

388.2

§7.18(s, 1H),7.15(s, 1H), 7.10(dd, J = 8.9, 5.2,
2H), 6.92 (dd, J = 10.8, 6.4, 2H), 6.87 (m, 1H),
3.67 (d, J = 35.8, 3H), 2.66 (m, 1H), 2.07 (s, 3H),
1.83 (m, 2H), 1.56 (s, 3H), 1.41 (d, J = 13.9, 2H),
1.33 (m, 3H), 1.02 (m, 4H), 0.58 (m, 1H).

147

{2-[(9R)-9-(4-fluorophenyl)-6-
oxaspiro[4.5]decan-9-yl]ethyl}[(3-
methylthiophen-2-yl)methylJamine

388.2

§9.01 (d, J = 137.9, 2H), 7.15 - 7.02 (m, 3H),
6.94 (t, J = 8.6, 2H), 6.77 - 6.63 (m, 1H), 4.82 (s,
1H), 3.83 (d, J = 19.1, 2H), 3.73 - 3.54 (m, 2H),
2.64 (s, 1H), 2.18 (d, J = 10.4, 1H), 2.12 - 1.64
(m, 9H), 1.65 -1.50 (m, 2H), 1.50 - 1.27 (m, 4H),
1.27 - 1.08 (m, 1H), 0.69 (dt, J = 13.5, 8.8, 1H).

148

{2-[(9R)-9-(4-fluorophenyl)-6-
oxaspiro[4.5]decan-9-yl]ethyl}[(4-
methylthiophen-2-yl)methylJamine

388.2

§9.31(d, J=89.1, 2H), 7.15 - 7.05 (m, 2H), 6.93
(t,J = 8.6, 2H), 6.80 - 6.65 (m, 2H), 3.80 (s, 2H),
3.73-3.57 (m, 2H), 2.93 (s, 1H), 2.60 (s, 1H),
2.17 (s, 1H), 2.04 (dd, J = 16.0, 3.3, 4H), 1.91
(ddd,J=17.5,16.7,9.1, 2H), 1.84 - 1.65 (m, 3H),
1,57 (ddd, J = 13.2, 9.0, 4.4, 2H), 1.50 -1.25 (m,
4H), 1.17 (dd, J = 14.9, 5.0, 1H), 0.70 (dt, J =
13.6, 8.8, 1H).

149

{2-[4-(4-fluorophenyl)-1-
oxaspiro[5.5]Jundecan-4-
yllethyl}(thiophen-2-yImethyl)amine

388.3

§ 7.28 (s, 3H), 7.22 (dd, J = 8.6, 4.9, 2H), 7.01

(m, 2H), 4.01 (s, 2H), 3.74 (s, 1H), 2.26 (m, 1H),

1.73 (m, 11H), 1.52 (d, J = 14.1, 2H), 1.39 (m,
2H), 1.13 (s, 2H), 0.69 (m, 1H).

150

{2-[(9R)-9-(4-fluorophenyl)-6-
oxaspiro[4.5]decan-9-yl]ethyl}[(4-
methyl-1,3-thiazol-2-yl)methyllamine

389

§ 7.22(dd, J = 8.9, 5.2, 2H), 7.02 (dd, J = 14.0,
5.4, 2H), 6.92 (d, J = 0.9, 1H), 4.25 (q, J = 14.7,

2H), 3.73 (m, 2H), 2.89 (td, J = 11.8, 4.8, 1H),
250 (td, J = 11.7, 5.0, 1H), 2.38 (d, J = 0.8, 3H),
2.15(m, 1H), 2.08 (m, 2H), 1.98 (m, 1H), 1.91 (d,
J=13.9, 1H), 1.79(d, J = 9.3, 1H), 1.69 (m, 2H),
1.48 (m, 5H), 1.25 (m, 1H), 0.81 (dt, J= 13.3, 8.7,

1H).

151

{2-[2,2-diethyl-4-(4-
fluorophenyl)oxan-4-yllethyl}[(5-
methylthiophen-2-yl)methylJamine

390.2

§7.15-7.02 (m, 2H), 6.94 (t, J = 8.6, 2H), 6.67

(d,J = 3.5, 1H), 6.49 (s, 1H), 3.78 (s, 2H), 3.62

(dd, J=10.4, 8.1, 3H),2.61 (s, 1H), 2.30 (s, 4H),

2.08(dd,J =31.6,14.0, 4H), 1.88(d, J=4.6, 1H),

1.79-1.34 (m, 19H), 1.29 (dd, J = 14.0, 7.4, 2H),

0.96 (dd, J = 14.5, 7.3, 1H), 0.74 (t, J = 7.5, 5H),
0.44 (t, J = 7.4, 4H).

152

[(5-chlorothiophen-2-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

391

§8.75(d,J=4.8, 1H),8.24 (t, J = 7.7, 1H), 7.86
-7.58 (m, 2H), 6.44 (d, J = 3.3, 1H), 6.28 (d, J =
3.3, 1H), 4.07 (s, 2H), 3.94 - 3.79 (m, 1H), 3.72
(t,J=10.1, 1H), 3.01(dd, J = 11.1,6.0, 1H), 2.56
(t, J=9.9, 1H), 2.49 - 2.11 (m, 4H), 2.05 (d, J =
14.1,1H), 1.88 (ddd, J=18.8,11.0, 6.5, 2H), 1.78
-1.31(m, 5H), 1.31- 1.07 (m, 1H), 0.77 (dt, J =
13.1, 8.9, 1H)

64




10

15

20

25

30

35

40

45

50

55

EP 2 688 403 B1

(continued)

Table 1: Compounds with chemical name and characterization data

MS
Compound. Name (m/z) 1H NMR
[M+H]*
5 7.37 (m, 2H), 7.07 (m, 2H), 2.83 (dd, J = 16.3,
153 dibutyl({2-[4-(4-fluoropheny!)-2.2,6,6- | o, | 94,4H),2.68(m, 2H),2.38(d,J=14.3,2H),2.09
tetramethyloxan-4-yllethyl})amine ' (s, 4H),1.93 (m, 2H),1.77 (d, = 14.3, 2H), 1.33
(m, 10H), 1.05 (d, J = 8.6, 6H), 0.91 (t, J=7.2, 6H).
5 7.37 (s, 5H), 7.28 (s, OH), 7.17 - 6.99 (M, 3H),
{2-[(9R)-9-(4-fluorophenyl)-6- 6.93 (t, J = 8.6, 2H), 3.81 - 3.57 (m, 2H), 2.45 (d,
154 oxaspiro[4.5]decan-9-yllethyl}(2- 396.3 | J=9.0,1H),2.04-1.72(m, 7H), 1.66 (t, J = 10.7,
phenylpropan-2-yl)amine 6H),1.62-1.53(m, 2H), 1.52-1.34 (m, 4H),1.23
(s, TH), 0.78 (d, J = 13.8, 1H).
5 9.57 (brs, 1H), 8.62 (d, J = 3.9, 1H), 8.02 (t, J
=7.1,1H),7.57 (d, J =8.1, 1H), 7.48 (dd, J = 6.9,
5.5, 1H), 6.80 (s, 1H), 5.30 (brs, 1H), 4.06 (q, J
{4H,5H,6H-cyclopenta[b]thiophen -2- = 14.1,2H), 3.74 (m, 2H), 2.99 (m, 1H), 2.82 (¢,
155 Imethy}(2-[(OR)-9-(pyridin-2-y)-6- | 397.4 | 2= 72 2H),2.65(tJ=72,2H),2.57 (m, 1H),
gxas ir}cl>[4 5]decan-9-mll]eth I});Imine . 234 (ddd, J = 33.3, 21.0,10.4, 5H),.2.16 (ad, J
pirols. yllethy =99, 5.6, 1H), 1.94 (d, J = 13.9, 1H), 1.78 (m,
2H), 1.66 (d, J = 8.0, 1H), 1.46 (ddd, J = 16.6,
127, 5.7, 4H), 1.14 (m, 1H), 0.72 (dt, J = 13.4,
9.0, 1H).
58.22(d, J=8.0, 1H), 7.49 (t, J = 16.4,1H), 7.17
(m, 8H), 6.96 (t, J = 8.6, 2H), 4.09 (s, 2H), 3.66
{2-[4-(4-fluorophenyl)-1- (s, 4H), 2.84 (s, 1H), 2.68 (s, 3H), 2.29 (s, 1H),
156 oxaspiro[5.5]undecan-4-yllethy}[(6- | 397.3 | 2.20(d,J=13.2, 1H),2.10(d, J = 14.1, 1H), 1.93
methylpyridin-3-yl)methylJamine (s, 1H), 1.73 (s, 1H), 1.59 (m, 1H), 1.45 (d, J =
14.0, 3H), 1.30 (m, 2H), 1.10 (m, 3H), 0.62 (d, J
= 11.1, 1H).
57.05(dd, J =19.6, 8.3, 4H), 6.88 (m, 1H), 6.74
, (dd, J =8.2, 1.4, 1H), 6.62 (dd, J = 7.6, 1.4, TH),
157 [f‘I?({c;lf?zetzriz)i(r{uzrt]:r:},dlf)-r(nf 3983 | >77(s3H),3.68 (m, 5H), 3.55(d, J=2.3, 2H),
meth then oxan-4- I])clath )amine | 237 (m, M), 2.22 (m, 4H), 2.06 (ddd, J = 13.8,
ylpheny yllethy 8.6,4.1, 2H), 1.73 (dd, J = 6.6, 4.3, 1H), 1.56 (m,
4H), 1.10 (s, 3H), 0.58 (s, 3H).
58.09 (s, 1H), 7.68 (d, J =33.5, 1H), 7.55 (s, 1H),
, 7.02(q, J = 8.4, 4H), 6.86 (m, 1H), 6.32 (dd, J =
158 [f‘I‘]‘('{c;'Tzetzhfj’i(rﬁzrt‘:”lyfraet sogs | 6:6:2:2,2H),3.77(d,J = 10.4,2H),3.69 (m, 8H)
meth then hoxan-4 I])clath H)amine | 267 (s, 1H), 2.24 (s, 4H), 2.0 (m, 2H), 1.87 (@,
yipheny yletny J=45,1H), 1.67 (d, J = 4.4, 1H), 1.51 (m, 2H),
1.10 (s, 3H), 0.57 (s, 3H).
59.06 (d, J = 131.9, 2H), 7.17 (m, 2H), 7.08 (d,
159 {2-[9-(4-fluorophenyl)-6 398.3 | J=8.7,2H),7.00(t J =8.6,2H), 6.79(d, J = 8.7,

oxaspiro[4.5]decan-

2H),

9-yllethyl}[(4-
methoxyphenyl)methyl Jamine

3.69 (m, 7H), 2.62 (s, 1H), 2.20 (s, 1H), 1.99 (m,
3H), 1.81 (m, 3H), 1.62 (m, 2H), 1.46 (m, 4H),
1.24 (d,J = 9.5, 1H), 0.77 (dt, J = 13.4, 8.8, 1H)
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(continued)

Table 1: Compounds with chemical name and characterization data

MS
Compound. Name (m/z) 1H NMR
[M+H]*
§ 9.43 (s,2H), 8.72 (d, J = 4.6, 1H), 8.21 (t,J =
7.3,1H),7.72(d, J=8.1,2H), 6.88(d, J = 3.5,1H),
, 6.63(d,J = 3.5, 1H), 4.11 (s, 2H), 3.87 - 3.65 (m,
[(5-propylthiophen-2-
" 2H), 3.00 (s, 1H), 2.71 (t, J = 7.5, 2H), 2.54 (s,
160 gizer:]setirr]zgl({g]c[jfcz)nifpI)],(raltd}':nl}z)a)::in6e 391 1 4y, 232 (s, 3H), 2.27- 2.11 (m, 1H), 2.02 (s,
pirols. yllethy 1H), 1.84 (dd, J = 16.6, 7.3, 2H), 1.64 (dd, J =
15.0, 7.4, 7TH), 1.22 - 1.10 (m, 1H), 0.95 (t, J =
7.3, 3H), 0.83 - 0.72 (m, 1H).
§9.38 (s, 2H), 8.76 (d, J = 4.6,1H), 8.29 (t, J =
» 7.9, 1H), 7.84-7.69 (m, 2H), 6.92-6.74 (m, 4H),
1'{5'5){;[(?rg;lgég’;';':;]'gy')'e"' 5.02 (d, J = 6.4, 1H), 4.13 (s, 2H), 3.87 - 3.60 (m,
161 Jeth I}amipno)m;ath Lthiophen-2- | 4011 | 2H),3.03(s 1H) 252 (s, 1H), 234 (1, J = 157,
yllethy I}ethan-zl-ol P 3H),2.20(t, J =12.6, 1H), 2.03 (dd, J=14.2, 4.7,
Y 1H), 1.96 - 1.78 (m, 2H), 1.81 - 1.65 (m, 1H), 1.65
~1.43 (m, 7H), 1.15 (s, 1H), 0.77 (s, 1H).

1H NMR (400 MHz, CD3CN) 5 8.18 (dd, J = 2.3,
1.2,1H), 7.72 (s, 1H), 7.32 (d, J = 2.3, 2H), 6.82
, , (s, TH), 4.10 (s, 2H), 3.67 (m, 2H), 2.95 (m, 1H),
162 o (Ifrrffa(fr{ial]zlrrnniilh}ﬁ::lcl))p-hse-n ’ 4014 | 2°0(m, M), 2.32(s, 3H),2.27(d, J =13.9, 2H),
oxasyiro[4 5;Idecan-9- ] 4 ridin-3-ol . 2.09(m, 4H), 2.03 (m, 1H), 1.88 (m, 1H), 1.83 (t,
pirol=. yipy J=9.2 2H), 1.71 (m, 1H), 1.63 (m, 2H), 1.48
(ddd, J = 16.6, 12.3, 7.6, 4H), 1.13 (dd, J = 117,

5.4,1H), 0.72 (dt, J = 13.7, 9.0, 1H).
§7.49(m, 1H), 6.76 (s, 1H), 6.51 (d, J = 8.9, 1H),
6-[9-(2-{[(4,5-dimethyithiophen-2- 6.25(d, J = 7.0, 1H), 3.99 (s, 2H), 3.71 (m, 2H),
163 yl)methylJamino}ethyl) -6- 4011 | 2.83(dd, J = 16.5, 11.3, 1H), 2.61 (dd, J = 17.0,
oxaspiro[4.5]decan-9-yl]pyridin-2-ol 5.8,1H),2.27(d,J=21.1,5H), 1.99 (m, 6H), 1.65

(m, 10H), 0.98 (dd, J = 18.1, 5.5, 1H).
§9.21(d, J = 64.7, 2H), 8.00 (s, TH), 7.07 (m,
2-[9-(2-{[(4 5-cimethylthiophen-2-, 2H), 6.67 (s, 1H), 3.95 (s, 2H), 3.62 (m, 2H), 2.84
164 YmethylJamino}ethyl) -6- 4012 | (& 1M, 244 (s, M), 2.27 (d, ) =12.2, 1H), 2.16
oxasyiro[4 5;Idecan 9-yl] > ridin-4-ol . (s, 4H), 2.03(d, J = 13.5, 2H), 1.94 (s, 3H), 1.83
pirols. vy (d, J=13.9, 1H), 1.65 (m, 3H), 1.37 (m, 5H), 0.75

(s, 1H).

§8.59(d,J = 4.0, 1H), 8.15 (t, J = 7.0, 1H), 7.79
(d, J=4.1, 1H), 7.66 (d, J = 8.2, 1H), 7.60 (m,
[(5-nitrothiophen-2- 1H), 7.16 (d, J = 4.2, 1H), 4.23 (s, 2H), 3.78 (m,
165 yhmethylJ({2-[(9R)-9-(pyridin-2-yl)-6- | 402 | 2H), 3.04 (d, J = 6.0, 1H), 2.65 (m, 1H), 2.43 (d,
oxaspiro[4.5]decan-9-yllethyl})amine J=9.8,1H),2.29 (m, 3H), 1.28 (d, J = 14.1, 1H),
1.83(d, J = 5.4, 2H), 1.67 (m, 1H), 1.48 (m, 4H),

1.16 (m, 1H), 0.75 (d, J = 13.2, 1H).
§7.19 (dd, J = 8.9, 5.1, 2H), 7.01 (dd, J = 13.7,
166 [(3,5-dimethylthiophen-2- 4opq | 5:0:2H),6.43(s, 1H), 3.87 (m, 2H), 3.72 (m, 2H),

yl)methyl]((2-[(9R)-9-

3.02 (s, 1H), 2.72 (dd, J = 14.6, 8.9, 1H), 2.31
(dd, J =311,
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(continued)

Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

(4-fluorophenyl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

10.4,4H),2.15(d, J= 13.8, 1H), 2.05 (d, J = 14.0,

1H), 1.98 (m, 4H), 1.87 (m, 2H), 1.77 (d, J = 9.7,

1H), 1.67 (ddd, J = 15.6, 10.3, 5.4, 2H), 1.46 (m,

4H), 1.25(t, J = 7.1, 1H), 0.79 (dt, J = 13.7, 8.9,
1H).

167

[(5-ethylthiophen-2-
yl)methyl]({2-[(9R)-9-(4-
fluorophenyl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

402.1

§7.21(dd, J=8.9,5.2, 2H), 7.04 (t, J = 8.6, 2H),
6.79 (d, J = 3.5, 1H), 6.62 (d, J = 3.5, 1H), 3.92
(s, 2H), 3.80 - 3.67 (m, 3H), 2.82 - 2.67 (m, 2H),
2.32 (s, 1H), 2.16 (d, J = 14.3, 1H), 2.06 (s, 1H),
2.00(td, J=12.8,4.9, 1H), 1.91(d,J = 13.9, 2H),
1.84-1.75 (m, 1H), 1.69 (s, 2H), 1.50 (d, J = 3.7,
4H), 1.25(t, J = 7.5, 4H), 0.81 (dt, J = 13.4, 8.7,
1H).

168

{2-[4-(4-fluorophenyl)-1-
oxaspiro[5.5]undecan-4-yllethyl}[(5-
methylthiophen-2-yl)methylJamine

402.3

§7.12(m, 2H), 6.93 (s, 2H), 6.66 (d, J = 3.4, 1H),

6.49 (d, J = 2.5, 1H), 3.80 (s, 2H), 3.63 (s, 2H),

2.65(m, 1H), 2.31 (s, 3H), 2.12 (m, 2H), 1.85 (m,

1H), 1.61 (s, 3H), 1.43 (d, J = 14.0, 2H), 1.33 (m,
3H), 1.03 (s, 4H), 0.59 (m, 1H).

169

[(4,5-dimethylthiophen-2-
yl)methyl]({2-[(9R)-9-(4-
fluorophenyl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

402.3

§ 8.92 (d, J = 108.6, 2H), 7.15 - 7.05 (m, 2H),
6.93 (t, J = 8.6, 2H), 6.51 (s, 1H), 5.31 (s, 1H),
3.75 (s, 2H), 3.69 - 3.54 (m, 2H), 2.63 (s, 1H),
2.27 -2.10 (m, 4H), 2.06 (d, J = 14.0, 1H), 1.98
(d,J = 13.9, 1H), 1.93-1.84 (m, 4H), 1.84 -1.65
(m, 3H), 1.58 (ddd, J = 17.0, 8.4, 3.8, 2H), 1.51 -
1.27 (m, 4H), 1.17 (dd, J = 13.9, 6.2, 1H), 0.71
(dt, J = 13.6, 8.8, 1H).

170

{[5-(methylsulfanyl)thioph en-2-
yllmethyl}({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

403

§ 9.54 (s, 1H), 8.71 (d, J = 4.5, 1H), 8.26 (t, J =
7.2, 2H), 7.80 - 7.67 (m, 2H), 6.92 (dd, J = 21.5,
3.6,2H), 4.15 (s, 2H), 3.76 (d, J = 40.3, 2H), 3.02
(td, J = 11.4, 5.3, 1H), 2.62 - 2.51 (m, 1H), 2.48
(s, 3H), 2.42 (s, 1H), 2.31 (t, J = 13.3, 3H), 2.03
(d,J=14.2, 1H), 1.92 - 1.78 (m, 2H), 1.78 - 1.63
(m, 1H), 1.64 - 1.36 (m, 4H), 1.25- 1.12 (m, 1H),
0.79 (s, 1H).

),
),

171

6-[9-(2-{[(3-methoxythiophen-2-
yl)methyllamino}ethyl) -6-
oxaspiro[4.5]decan-2-yl]pyridin-3-ol

403

1H NMR (400 MHz, CD3CN) & 8.15 (d, J = 1.5,
1H), 7.60 (s, 1H), 7.43 (d, J = 5.6, 1H), 7.31 (m,
2H), 6.97 (d, J = 5.6, 1H), 4.11 (s, 2H), 3.86 (s,
3H), 3.66 (dd, J = 7.8, 2.9, 2H), 2.97 (m, 1H), 2.51
(m, 1H), 2.28 (m, 2H), 2.02 (m, 1H), 1.87 (m, 2H),
1.80 (d, J = 13.5, 2H), 1.70 (d, J = 9.8, 1H), 1.61
(dd,J=13.8,7.1,2H), 1.49 (m, 4H), 1.12 (m, 1H),
0.71(d, J = 13.5, 1H).
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(continued)

Table 1: Compounds with chemical name and characterization data

MS
Compound. Name (m/z) 1H NMR
[M+H]*
6 9.47 (brs, 1H), 7.51 (dd,J =9.0,7.2, 1H), 7.23
(d,J=5.6,1H),6.80(d,J =5.5,1H),6.52 (d, J
6-[9-(2-{[(3-methoxythiophen-2- =8.9,1H),6.27(d,J=7.1,1H),4.10(s, 2H), 3.82
172 yl)methyl]lamino}ethyl) -6- 403 (s, 3H), 3.73(dd, J =6.8, 3.4, 2H), 2.83 (dd, J =
oxaspiro[4.5]decan-9-yl]pyridin-2-ol 11.9,5.7, 1H), 2.60 (t, J = 10.0, 1H), 2.27 (t, J =
15.0, 2H), 2.00 (t, J = 12.3, 2H), 1.65 (m, 10H),
0.97 (d, J =13.4, 1H).
6 9.84 (s, 1H), 8.76 (s, 1H), 8.32(d, J =5.3, 1H),
173 2-[(9R)-9-(2-{[(3-methoxythiophen-2- 403.2 7.60(t,J=7.7,1H), 7.52 (m, 1H), 7.41 (m, 1H),
yl)methyllamino}ethyl) ' 7.25(d,J=5.5,1H),6.81(d,J=5.5,1H), 4.16
(m, 2H), 3.82
(m, 4H), 3.71 (m, 1H), 3.05(d, J = 13.4, 2H), 2.85
(d,J=9.1,1H), 2.53 (s, 1H), 2.27 (d, J = 14.3,
-6-oxaspiro[4.5]decan-9-yl]-1- 1H), 2.14 (m, 1H), 1.99(t, J = 11.3, 1H), 1.85 (m,
oxidopyridin-1-ium 2H), 1.66 (ddd, J =18.0, 10.0,5.8, 1H), 1.51 (m,
4H), 1.22 (dd, J = 12.3, 6.0, 1H), 0.90 (dt, J =
13.0, 8.7, 1H).
69.17(d,J=50.2,2H),8.00(d,J=6.5,1H),7.16
2-[9-(2-{[(3-methoxythiophen-2- (d,J=5.6,3H),6.72(d,J =5.6, 1H),4.00(s, 2H),
174 yl)methyl]lamino}ethyl) -6- 403.2 3.73 (s, 5H), 2.82 (s, 1H), 2.34 (d, J = 39.9, 2H),
oxaspiro[4.5]decan-9-yl]pyridin-4-ol 2.11(dd, J =51.0,13.1, 3H), 1.84 (d, J = 13.9,
1H), 1.43 (m, 9H), 0.75 (s, 1H).
6 7.24 (s, 3H), 7.03 (dd, d = 11.7, 5.6, 2H), 6.80
{2-[(9R)-9-(4-fluorophenyl)-6- (d,J =5.5, 1H), 4.00 (s, 2H), 3.81 (m, 5H), 2.78
175 oxaspiro[4.5]decan-9-yllethyl}[(3- 404 (m, 1H), 2.39 (m, 1H), 2.17 (m, 1H), 2.06 (s, 2H),
methoxythiophen-2-yl)methyllamine 1.86(m, 2H), 1.66 (m, 3H), 1.51 (m, 3H), 1.26 (m,
2H), 0.80 (m, 1H).
6943 (d,Jd=141.7,2H),7.47 (d,J =7.2, 1H),
{2-[2,2-dimethyl-4-(4- 7.39 (s, 1H), 7.31 (m, 2H), 6.99 (q, J = 8.3, 4H),
176 methylphenyl)oxan-4- 406.3 3.67 (m, 4H), 2.54 (d, J = 8.4,1H),2.20 (d, J =
yllethy}{{[3-(trifluoromethyl)pheny ' 7.1, 3H), 2.06 (m, 3H), 1.92 (s, 2H), 1.60 (td, J =
IImethyl})amine 12.5,4.7, 1H), 1.46 (m, 2H), 1.08 (s, 3H), 0.55 (s,
3H).

6 8.51(dd,J=5.5,1.3,1H),8.02 (d, J = 1.4, 1H),
7.73-752(m,3H), 743 (d,J =1.0, 1H), 7.35 -
. 7.23 (m, 3H), 3.67 (s, 3H),2.96 (1d,J=11.5,5.7,

(1-benzothiophen-2-
177 ylmethyl)({2-[(9R)-9-(pyridin-2-yI)-6- 407.1 1H), 2.56-2.43 (m, 1H), 2.43 - 2.28 (m, 1H), 2.16

oxaspiro[4.5]decan-9-yllethyl})amine

(d,J=13.6,3H), 1.89(d, J = 14.2, 1H), 1.73 (ddd,

J=19.7,11.9, 7.2, 2H), 1.55 (dt, J = 15.0, 5.7,

1H), 1.48 - 1.22 (m, 4H), 1.06 (s, 1H), 0.66 (dt, J
=13.2, 8.9, 1H).
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(continued)

Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

178

(1-benzothiophen-3-
ylmethy)({2-[(9R)-9-(pyridin-2-yI)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

407 .1

§11.71 (s, 2H), 9.34 (d, J = 85.8, 1H), 8.48 (d, J
=5.0, 1H), 8.10 (s, 1H), 7.71 (dd, J = 6.2, 2.8,
1H), 7.58 (ddd, J = 22.1, 9.6, 4.3, 3H), 7.47 (s,
1H), 7.36 - 7.24 (m, 2H), 4.12 (s, 2H), 3.64 (s,
2H), 2.93 (s, 1H), 2.51 - 2.23 (m, 2H), 2.13 (¢, J
=14.3, 3H), 1.94 -1.83 (m, 1H), 1.80 -1.64 (m,

2H), 1.62 - 1.49 (m, 1H), 1.37 (dd, J = 39.4, 7.2,

4H), 1.06 (d, J = 13.0, 1H), 0.64 (dt, J =13.1, 9.0,

1H).

179

[(5-chlorothiophen-2-
yl)methyl]({2-[(9R)-9-(4-
fluorophenyl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

408.2

§7.11(dd, J = 8.9, 5.2, 2H), 6.94 (dd, J = 15.9,
7.2, 2H), 6.75 - 6.56 (m, 2H), 3.79 (s, 2H), 3.71 -
3.52 (m, 2H), 2.61 (s, 1H), 2.18 (s, 1H), 1.84
(dddd, J = 31.4, 25.9, 23.7, 13.1, 12H), 1.58 (td,
J=9.4,4.6,2H),1.39 (ddd, J = 23.7, 14.8, 9.2,
5H), 1.17 (s, 2H), 0.69 (dd, J = 8.7, 5.1, 1H).

180

2-{[(2-{2,2-dimethyl-
4-[4-(trifluoromethyl)pheny lJoxan-4-

408.3

§8.34(d,J=45.4,2H),7.50(d, J =8.3, 2H), 7.24

(d,J =8.2, 2H), 7.10 (s, 1H), 6.77 (m, 3H), 3.80

(s, 2H), 3.66 (d, J = 12.3, 2H), 3.31 (s, 3H), 2.63

(s, 1H), 2.09 (dd, J =26.1, 13.9, 3H), 1.87 (t, J =
10.4, 1H), 1.71 (t,

yl}ethylyamino]methyl} phenol

J=10.4, 1H), 1.58 (d, J = 14.0, 2H), 1.10 (s, 3H),
0.53 (s, 3H).

181

[(5-chlorothiophen-2-
yl)methyl]({2-[2,2-diethyl-4-(4-
fluorophenyl)oxan-4-yllethyl})amine

410.1

§7.12(dd, J=8.9,5.2, 2H), 6.96 (t, J = 8.6, 2H),
6.69 (q, J = 3.8, 2H), 3.79 (s, 2H), 3.63 (dd, J =
12.2,7.1,2H), 2.63 (dd, J = 12.2, 7.5, 1H), 2.29
-1.77 (m, 8H), 1.67 (td, J = 12.5, 4.7, 1H), 1.44
(dd,J=24.5,10.8,3H), 1.31 (d, J= 7.5, 1H), 0.95
(s, TH), 0.74 (t, J = 7.5, 4H), 0.44 (t, J = 7.4, 3H).

182

{[5-(2-methylpropyl)thiophen -2-
yllmethyl}({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

413.1

§ 9.56 (brs, 1H), 8.66 (d, J = 4.7, 1H), 8.09 (t, J
=75, 1H), 7.62 (d, J = 8.1, 1H), 7.55 (m, 1H),
6.87 (d,J = 3.4, 1H), 6.59 (d, J = 3.4, 1H), 4.08
(m, 2H), 3.75 (m, 2H), 2.96 (d, J = 4.8, 1H), 2.57
(d,J=7.0,2H),2.50 (t, J = 9.6, 1H), 2.31 (m, 3H),
2.14(td, J=13.5,5.4, 1H), 1.96 (d,J = 14.1, 1H),
1.80 (m, 3H), 1.66 (m, 1H), 1.47 (m, 4H), 1.14 (d,
J=13.0, 1H), 0.89 (d, J = 6.6, 6H), 0.73 (dt, J =
13.6, 9.0, 1H).

183

[(5-butylthiophen-2-
yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

413.1

§ 10.87 (brs, 1H), 9.42 (brs, 1H), 8.70 (d, J = 4.8,
1H), 8.17 (t, J = 7.7, 1H), 7.68 (d, J = 8.1, 1H),
7.62 (m, 1H), 6.85 (d, J = 3.5, 1H), 6.60 (d, J =
3.4, 1H), 4.08 (s, 2H), 3.79 (m, 1H), 3.67 (t, J =
10.0, 1H), 2.97 (d, J = 4.3, 1H), 2.70 (t, J = 7.6,
2H), 2.50 (t, J = 9.9, 1H), 2.33 (m, 3H), 2.16 (td,
J=13.1,5.0, 1H), 1.98 (t, J = 9.4, 1H), 1.80 (t, J
= 9.6, 2H), 1.54 (m, 7H), 1.33 (dq, J = 14.5, 7.3,
2H), 1.14 (m, 1H), 0.90 (t, J = 7.3, 3H), 0.73 (dt,
J=13.0,8.9, 1H).
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(continued)

Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

184

{4H,5H,6H-cyclopenta[blthiophen -2-
ylmethyl}({2-[(9R)-9-(4-fluorophenyl)-
6-oxaspiro[4.5]decan-9-
yllethyl})amine

414

§ 7.20 (m, 2H), 7.01 (dd, J = 13.5, 4.7, 2H), 6.65
(s, 1H), 3.88 (s, 2H), 3.72 (m, 3H), 2.78 (t, J =
7.2,3H), 2.61 (t, J = 7.2, 2H), 2.34 (dt, J = 14.5,
7.3,3H),2.15(d, J = 14.1, 1H), 2.06 (d, J = 13.9,
1H), 1.99 (m, 1H), 1.89 (m, 2H), 1.78 (m, 1H),
1.67 (ddd, J = 18.6, 11.9, 7.0, 2H), 1.46 (m, 4H),
1.25 (m, 1H), 0.79 (dt, J = 13.4, 8.7, 1H).

185

{2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethyl}({2H,3H-thieno[3,4-
b][1,4]dioxin-5-yImethyl})amine

415

§ 9.37 (s, 1H), 8.65 (dd, J = 5.3, 1.3, 1H), 8.12
(td, J = 7.9, 1.6, 1H), 7.65 (d, J = 8.2, 1H), 7.56
(dd, J =7.1,5.7, 1H), 6.34 (s, 1H), 5.94 (s, 1H),
4.16(dt, J =8.2,6.0, 4H), 4.05 (m, 2H), 3.77 (m,
2H), 3.06 (dd, J = 17.1,11.1, 1H), 2.61 (t, J = 8.9,
1H), 2.29 (m, 4H), 1.99 (t, J = 8.8, 1H), 1.82 (ddd,
J=13.6,9.4, 4.3, 2H), 1.67 (m, 1H), 1.48 (ddd,
J=145,12.7,6.9, 4H), 1.19 (m, 1H), 0.74 (dt, J
=13.3, 9.0, 1H).

186

{2-[2,2-dimethyl-4-(4-
methylphenyl)oxan-4-yllethyl}[(2-
methanesulfonylpheny
Ymethyllamine

416.3

§ 8.66 (d,J = 167.7, 2H), 7.92 (m, 1H), 7.52 (m,

3H), 7.05 (s, 4H), 4.21 (s, 2H), 3.71 (m, 2H), 3.49

(s, 1H), 3.06 (s, 3H), 2.85 (s, 1H), 2.47 (d, J =

4.8,1H),2.20 (m, 4H), 2.09 (dd, J =13.9, 2.1, 1H),

1.94 (d, J = 4.6, 1H), 1.72 (s, 1H), 1.55 (m, 2H),
1.10 (s, 3H), 0.57 (s, 3H).

187

[(4-bromofuran-2-

419

§9.52 (s, 1H), 8.77 (s, 1H), 8.38 (s, 1H), 7.83 (d,
J=

ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

7.6, 2H), 7.40 (s, 1H), 6.51 (s, 1H), 4.09 (s, 2H),

3.78 (d, J = 48.0, 2H), 3.03 (s, 1H), 2.63 - 2.41

(m, 2H), 2.33 (dd, J = 28.3, 13.9, 3H), 2.09 (d, J

=14.2,1H),1.90 (s, 2H), 1.82 - 1.63 (m, 1H), 1.53

(ddd, J = 12.9, 10.9, 4.5, 4H), 1.19 (s, 1H), 0.79
(dt, J =13.0, 8.9, 1H).

188

{2-[(9R)-9-(4-fluorophenyl)-6-
oxaspiro[4.5]decan-9-
yllethyl}({[5-(methylsulfanyl)thioph
en-2-yllmethyl})amine

420

§7.22(dd, J=8.9,5.2, 2H), 7.05 (t, J = 8.6, 2H),
6.85 (dd, J = 10.8, 3.7, 2H), 3.95 (s, 2H), 3.75 (d,
J=4.6,2H),2.75 (s, 1H), 2.47 (s, 3H), 2.32 (s,
1H), 2.17(d, J = 14.4, 1H), 2.09 (d, J = 13.8,1H),
1.99 (dt, J=12.3, 6.4, 1H), 1.91(d, J = 13.9, 2H),
1.80 (d, J = 10.5, 1H), 1.74 -1.61 (m, 2H), 1.49
(dt, J =18.7, 1.7, 4H), 1.26 (s, 1H), 0.89 - 0.75
(m, TH).

189

{2-[(9R)-9-(pyridin-2-y|)-6-
oxaspiro[4.5]decan-9-
yllethyl}({[6-(trifluoromethyl)pyridi n-3-
yllmethyl})amine

420.3

§ 8.83-8.56 (m, 2H), 8.35 (t, J = 7.6, 1H), 7.96
(dd, J = 19.3, 8.7, 1H), 7.87 - 7.75 (m, 2H), 7.71
(t, J=9.2, 1H), 4.16 (s, 2H), 3.84 (dd, J = 8.5,
4.4,1H),3.71 (t, J=10.0, 1H), 3.07 (dd, J = 11.7,
6.8, 1H), 2.55 (dt, J =25.6, 11.9, 2H), 2.43 - 2.21
(m, 3H), 2.10 (d, J = 14.2, 1H), 1.90 (ddd, J =
26.1,14.9, 6.7, 2H), 1.76 - 1.62 (m, 1H), 1.60
-1.34 (m, 4H), 1.33 - 1.09 (m, 1H), 0.76 (dt, J =
12.8, 8.8, 1H).
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Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

190

[(5-bromofuran-2-yl)methyl]({2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

421

5 8.75(d, J = 4.8, 1H), 8.24 (t, J = 7.7, 1H),
7.86-7.58 (m, 2H), 6.44 (d, J = 3.3,1H), 6.28 (d,
J =33, 1H), 4.07 (s, 2H), 3.94 - 3.79 (m, 1H),
3.72(t, J=10.1, 1H), 3.01 (dd, J = 11.1, 6.0, 1H),

256 (t,J = 9.9, TH), 2.49 - 2.11 (m, 4H), 2.05 (d,

J=14.1,1H), 1.88 (ddd, J = 18.8, 11.0, 6.5, 2H),
1.78 - 1.31 (m, 5H), 1.31-1.07 (m, 1H), 0.77 (dt,

J=13.1,8.9, 1H)

191

(2-{2,2-dimethyl-
4-[4-(trifluoromethyl)pheny lJoxan-4-

yl}ethyl)[(2-
methoxyphenyl)methyl Jamine

422.3

§ 8.49 (d, J = 118.7, 2H), 7.50 (d, J = 8.3, 2H),

7.25(dd, J=10.3,4.6,3H),6.96 (dd, J=7.5, 1.5,

1H), 6.79 (ddd, J = 22.1, 14.4, 4.4, 2H), 6.08 (s,

1H), 3.84 (d, J = 9.2, 2H), 3.68 (m, 5H), 2.64 (s,

1H), 2.09 (m, 3H), 1.90 (m, 1H), 1.77 (dd, J =

12.7, 4.5, 1H), 1.58 (ddd, J = 14.0, 10.8, 10.1,
2H), 1.12 (s, 3H), 0.55 (s, 3H).

192

{2-[2,2,6,6-tetramethyl-4-(pyridin-2-
yl)oxan-4-
yllethyl}({[6-(trifluoromethyl)pyridi n-3-
yllmethyl})amine

422.3

§8.79 - 8.63 (m, 2H), 8.31 (t, J = 7.9, 1H), 8.05

-7.90 (m, 2H), 7.87 - 7.61 (m, 2H), 4.16 (s, 2H),

2.82(dd,J =10.0,6.6,2H),2.54 (d, J = 14.7, 2H),

2.46-2.30 (m, 2H), 1.95 (d, J = 14.8, 2H), 1.32
(s, 5H), 0.98 (s, 5H).

193

{[5-(furan-2-yl)thiophen-2-
yllmethyl}({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

423.1

§ 9.59 (s, 1H), 8.56 (d, J = 4.7, 1H), 8.05 (t, J =
7.4,1H),7.57 (d, J =8.1, 1H), 7.46 (dd, J = 12.2,
6.3, 1H), 7.35 - 7.26 (m, 1H), 6.93 (dd, J = 19.9,
3.7, 2H), 6.46 - 6.30 (m, 2H), 4.08 (s, 2H), 3.78 -
3.54 (m, 2H), 3.00 - 2.81 (m, 1H), 2.46 (t, J = 9.7,
1H), 2.30 (t, J = 10.6, 1H), 2.13 (ddd, J = 17.3,
16.1,9.3,3H),1.89 (d, J =

14.2,1H), 1.72 (ddd, J = 13.9, 9.5, 4.3, 2H), 1.54
(dd, J =21.6,14.5, 1H), 1.48 - 1.23 (m, 4H), 1.06
(d,J =13.2, 1H), 0.65 (dt, J = 13.3, 8.9, 1H).

194

[(5-chlorothiophen-2-
yl)methyl]({2-[4-(4-fluorophenyl)-1-
oxaspiro[5.5]Jundecan-4-
yllethyl))amine

423.2

§7.13(dd, J = 8.9, 5.1, 2H), 6.95 (dd, J = 15.5,
6.8, 2H), 6.69 (g, J = 3.9, 2H), 3.81 (s, 2H), 3.62
(d,J=13.8,2H),2.68 (m, 1H), 2.11 (dd, J =22.2,
13.8, 3H), 1.84 (m, 1H), 1.54 (m, 4H), 1.30 (m,
4H), 1.05 (d, J = 11.4, 4H), 0.63 (m, 1H).

195

(1-benzothiophen-2-
ylmethy)({2-[(9R)-9-(4-fluorophenyl)-
6-oxaspiro[4.5]decan-9-
yllethyl})amine

424

§ 9.53 (d, J = 105.8, 2H), 7.77 - 7.66 (m, 2H),

7.36 -7.32 (m, 2H), 7.15 (dd, J = 8.8, 5.2, 3H),

6.96 (t, J = 8.6, 2H), 3.96 (s, 2H), 3.75 - 3.63 (m,

2H), 2.75 (s, 1H), 2.33 (s, 1H), 2.19- 2.16 (m,

OH),2.15-1.71(m, 6H), 1.71-1.29 (m, 6H), 1.22
(s, 1H), 0.77 (dt, J = 13.5, 9.0, 1H).
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(continued)

Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

196

(1-benzothiophen-3-
ylmethy)({2-[(9R)-9-(4-fluorophenyl)-
6-oxaspiro[4.5]decan-9-
yllethyl})amine

424

§ 8.67 (d, J = 139.8, 2H), 7.76 - 7.61 (m, 1H),
7.56-7.39 (m, 1H), 7.34 - 7.25 (m, 3H), 6.98 (dd,
J=8.85.1, 2H), 6.84 (t, J = 8.6, 2H), 3.89 (s,
2H), 3.71 - 3.54 (m, 2H), 2.66 (s, 1H), 2.21 (s,
1H), 2.07 - 1.89 (m, 2H), 1.89 - 1.60 (m, 4H), 1.60
-1.45 (m, 2H), 1.44 - 1.24 (m, 4H), 1.19 - 1.07
(m, 1H), 0.67 (dt, J = 13.8, 8.9, 1H).

197

[(5-fluoro-1-benzothiophen-2-
yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

425

§ 8.47 (s, 1H), 7.69 (s, 2H), 7.42 (d, J = 9.2, 1H),
7.30(dd, J = 10.5,9.5, 3H), 7.13 (s, 2H), 4.21 (d,
J =133, 2H), 3.73 (s, 2H), 3.16 - 2.91 (m, 1H),
2.82-2.52 (m, 1H), 2.27 (d, J = 14.8, 2H), 2.21
-2.09 (m, 1H), 2.08 - 1.94 (m, 1H), 1.85 (d, J =
13.6, 1H), 1.65 (s, 4H), 1.43 (d, J = 38.4, 3H),
1.18 - 1.02 (m, 1H), 0.75 - 0.60 (m, 1H).

198

[(5-cyclopentylthiophen-2-
yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

4251

§12.19 - 12.13 (m, OH), 8.69 (d, J = 4.7, 1H),
8.18 (s, 1H), 7.80 - 7.59 (m, 2H), 6.90 (d, J = 3.5,
1H), 6.67 (d, J = 2.9, 1H), 4.14 (s, 2H), 3.82 (d, J
=12.7,2H),3.73(d, J=9.7, 1H), 3.17 (t, J = 8.3,
1H), 3.02 (s, 1H), 2.58 (s, 1H), 2.31 (d, J = 14.1,
4H), 2.05 (dd, J = 33.0, 10.0, 3H), 1.90 -1.74 (m,
4H), 1.68 (dt, J = 12.1, 9.1, 3H), 1.51 (ddd, J =
13.4, 10.8, 5.9, 6H), 1.18 (s, 1H), 0.79 (s, 1H).

199

[(4-phenylphenyl)methyl]( {2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

427.3

§8.59(d,J=4.9, 1H),8.18 (t, J = 7.4, 1H), 7.75
-7.52 (m, 2H), 7.47 - 7.38 (m, 4H), 7.35 - 7.29
(m, 2H), 7.29 - 7.21 (m, 3H), 3.91 (s, 2H), 3.70
(dt,J =12.3,4.2, 1H), 3.57 (t, J = 9.7, 1H), 2.92
(s, 1H), 2.40 (dd, J = 26.0, 12.7, 2H), 2.30-2.04
(m, 3H), 2.04-1.84 (m, 1H), 1.76 (ddd, J = 27.2,
15.3, 6.8, 2H), 1.65- 1.21 (m, 5H), 1.07 (dd, J =
14.4,5.6, 1H), 0.67 (dt, J = 13.0, 9.0, 1H).

200

[(3-phenylphenyl)methyl](

427.3

§8.44(d,J=4.1,1H),7.96 (t, J=7.1, 1H), 7.53
-7.43(m, 5H), 7.42 - 7.26 (m, 3H), 7.19 (s, 3H),
3.94

{2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

(s, 1H), 3.82- 3.45 (m, 2H), 2.73 (s, 2H), 2.44 (s,

1H),2.31(d, J = 10.6, 1H), 2.15 (d, J = 13.2, 3H),

1.86 (d, J = 14.1, 1H), 1.70 (t, J = 9.7, 2H), 1.56

(s, 1H), 1.50-1.22 (m, 5H), 1.06 (s, 1H), 0.66 (dd,
J=13.3,9.0, 1H).

201

benzyl({2-[9-(4-bromophenyl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

428.2

§9.51 (s, 1H), 9.15 (s, 1H), 7.42 (d, J = 8.6, 2H),

7.30 (m, 3H), 7.16 (dd, J = 7.3, 2.1, 2H), 7.06 (d,

J=8.7,2H), 3.68 (m, 4H), 2.62 (m, 1H), 2.19 (m,

1H), 2.04 (dd, J = 22.4, 13.9, 2H), 1.93 (m, 1H),

1.85 (m, 3H), 1.60 (m, 2H), 1.45 (ddd, J = 21.1,

16.1, 8.8, 5H), 1.25 (m, 2H), 0.77 (dt, J = 13.2,
8.7, 1H).
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Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

202

2-amino-4-chloro-5-[({2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-
9-yllethyl}amino)methyl] thiophene-3-
carbonitrile

431

1H NMR (400 MHz, CD3CN) & 8.57 (dd, J = 4.9,
1.0, 1H), 7.83 (m, 1H), 7.48 (d, J = 8.1, 1H), 7.31
(ddd, J =7.5,4.9,0.9, 1H), 6.13 (s, 2H), 4.06 (s,
2H), 3.69 (m, 2H), 2.96 (m, 1H), 2.42 (m, 2H),
2.08 (m, 2H), 1.92 (m, 1H), 1.87 (d, J = 13.5, 1H),
1.57 (m, 8H), 1.10 (m, 1H), 0.71 (m, 1H).

203

{2-[(9R)-9-(4-fluorophenyl)-6-
oxaspiro[4.5]decan-9-
yllethyl}({2H,3H-thieno[3,4-
b][1,4]dioxin-5-yImethyl})amine

432

§7.21(dd, J=9.0,5.1, 2H), 7.03 (t, J = 8.6, 2H),
6.33 (s, 1H), 4.13 (s, 4H), 3.90 (s, 2H), 3.74 (m,
2H), 3.01 (brs, 1H), 2.77 (t, J = 13.7, 1H), 2.35
(m, 1H), 2.17 (d, J = 14.0, 1H), 2.02 (dt, J = 14.7,
9.5,2H),1.89 (m, 2H), 1.78(d, J= 10.1, 1H), 1.68
(ddd, J = 16.9,10.6, 5.8, 2H), 1.46 (ddd, J = 17.8,
10.0, 5.9, 4H), 1.25 (m, 1H), 0.79 (dt, J = 13.5,
8.8, 1H).

204

[(4-phenylthiophen-2-
yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

433.1

§9.71 (s, 4H), 8.53 (d, J = 5.0, 1H), 8.09 (t, J =
7.6,1H),7.62(d, J=8.1, 1H), 7.54-7.44 (m, 1H),
7.43-7.35 (m, 2H), 7.32 - 7.19 (m, 5H), 4.12 (s,
2H), 3.77 -3.52 (m, 2H), 3.00-2.76 (m, 1H), 2.41
(dt, J=25.0,11.5,2H),2.18 (t, J =17.1, 3H), 1.90
(d,J =14.1,1H), 1.73 (ddd, J = 19.6, 11.4, 6.9,
2H), 1.55 (dd, J = 10.0, 4.9, 1H), 1.48 - 1.26 (m,
4H), 1.04 (s, 1H), 0.72 - 0.56 (m, 1H).

205

[(5-phenylthiophen-2-
yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

433.1

§ 9.74 (brs, 1H), 7.62 (d, J = 8.1, 1H), 7.50 (m,
3H), 7.37 (m, 2H), 7.31 (m, 1H), 7.12 (d, J = 3.7,
1H), 7.04 (d, J = 3.7, 1H), 5.23 (brs, 1H), 4.19
(mz, 2H), 3.72 (m, 2H), 3.02 (d, J = 6.5, 1H), 2.59
(t,J=9.1,1H), 2.39 (t, J = 10.1, 1H), 2.22 (dd, J
=29.2,10.0, 3H), 1.96 (d, J = 14.1, 1H), 1.80 (t,
J=11.0, 2H), 1.62 (dd, J = 14.1, 7.4,1H), 1.44
(ddd, J = 16.8, 16.4, 7.5, 4H), 1.13 (m, 1H), 0.73
(dt, J =12.7, 8.8, 1H).

206

[(5-methanesulfonylthioph en-2-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-

435

§8.67 (d,J =5.0,1H), 8.32 (t, J = 8.0, 1H), 7.79

d,J=7.9,2H), 7.59 (d, J = 3.8, 1H), 7.22 (d, J

=3.8, 1H),4.31(d, J = 6.2, 2H), 3.84 (s, 1H), 3.74

(s, 1H), 3.18 (s, 1H), 3.05 (s, 2H), 2.54 (t, J = 10.3,

2H), 2.31 (d, J = 13.3, 2H), 2.14 - 2.00 (m, 2H),

1.89 (d, J = 13.8, 3H), 1.81 - 1.64 (m, 1H), 1.64
-1.37 (m, 3H), 1.28 (s, 2H),

yllethyl})amine

0.81(d, J = 13.2, 1H).

207

[(4-bromothiophen-3-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

435

§11.51 (s, 1H), 9.44 (s, 1H), 8.69 - 8.58 (m, 1H),
8.14 (td, J = 8.0, 1.6, 1H), 7.68 - 7.56 (m, 2H),
7.52(d,J = 3.4, 1H), 7.21 (d, J = 3.3, 1H), 4.01
(s, 2H), 3.82 - 3.54 (m, 2H), 2.97 (td, J = 11.5,
5.7, 1H), 2.62 - 2.43 (m, 1H), 2.41 - 2.12 (m, 4H),
2.02-1.89(m, 1H), 1.78 (ddd, J = 18.6, 1.9, 6.5,
2H), 1.60 (dt, J = 13.5, 7.7, 1H), 1.55 - 1.30 (m,
4H), 1.10 (d, J = 4.1, OH), 0.67 (dt, J = 13.1, 8.9,
1H).
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Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

208

[(4-bromothiophen-2-
yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

435.1

§8.59 (d,J =4.0, 1H), 8.13 (t, J = 7.1, 1H), 7.65
d,J =8.2, 1H), 7.59 (m, 1H), 7.23 (d, J = 1.4,
1H), 7.04 (d, J = 1.2, 1H), 4.19 (s, 2H), 3.75 (m,
2H), 3.01(m, 1H), 2.84 (s, 1H), 2.60 (m, 1H), 2.40
(m, 1H), 2.25 (d, J = 13.0, 3H), 1.97 (d, J = 14.0,
1H), 1.83(d, J = 9.4, 2H), 1.67 (m, 1H), 1.48 (dd,
J=24.0,15.8, 4H), 1.17 (brs, 1H), 0.77 (m, 1H).

209

[(5-bromothiophen-2-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

435.1

§8.61(d,J=43,1H),8.14 (t, J=7.9, 1H), 7.65

(d,J=8.1,1H),7.60 (m, 1H), 6.94 (d, J =3.8, 1H),

6.89 (d, J = 3.8, 1H), 4.14 (s, 2H), 3.76 (m, 3H),

2.99 (m, 1H), 2.58 (m, 1H), 2.38 (d, J = 9.8, 1H),

2.26(d,J=13.9,3H),1.97(d, J = 14.1, 1H), 1.82

(t, J=9.7, 2H), 1.67 (s, 1H), 1.47 (m, 4H), 1.16
(s, 1H), 0.75 (dt, J = 13.4, 9.2, 1H).

210

[(2-bromothiophen-3-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

436

§8.66 (d,J =5.3, 1H), 8.21 (d, J 7.2, 1H), 7.85 -

7.58 (m, 2H), 7.33 (d, J = 5.7,1H), 7.09 (d, J =

5.7, 1H), 4.02 - 3.63 (m, 3H), 3.10 - 2.97 (m, 2H),

2.61(t, J=9.1, 1H), 2.43 (d, J = 11.0, 1H), 2.30

(d,J=13.6,3H),2.04 (s, 1H), 1.94 - 1.80 (m, 2H),

1.69 (s, 1H), 1.64 - 1.40 (m, 4H), 1.20 (s, 1H),
0.86 - 0.68 (m, 1H).

211

[(5-bromofuran-2-yl)methyl]({2-[(9R)-
9-(4-fluorophenyl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

436

§9.07 (d, J = 116.7, 2H), 7.16 - 7.06 (m, 2H),

7.01-6.89 (m, 2H), 6.25 (d, J = 3.4, 1H), 6.17 (s,

1H), 3.83 (s, 2H), 3.76 - 3.58 (m, 2H), 2.66 (s,

1H), 2.23 (s, 1H), 2.09 (d, J = 14.0, 1H), 2.04 -

1.96 (m, 1H), 1.95 - 1.66 (m, 4H), 1.66 - 1.50 (m,

2H), 1.50 - 1.28 (m, 4H), 1.28 - 1.13 (m, 1H), 0.71
(dt, J = 13.6, 8.8, 1H).

212

(2-[(9R)-9-(4-fluorophenyl)-6-
oxaspiro[4.5]decan-9-
yllethyl}({[6-(trifluoromethyl)pyridi n-3-
yllmethyl})amine

437.2

§8.63 (s, 1H), 7.83 (d, J = 8.3, 1H), 7.68 (d, J =
8.0, 1H), 7.29 (s, 1H), 7.21 (dd, J = 8.9, 5.1, 3H),
7.05 (s, 2H), 3.93 (s, 2H), 3.75 (dd, J = 11.3, 7.3,
2H), 2.84 - 2.58 (m, 1H), 2.44 - 2.04 (m, 10H),
2.02-1.75(m, 5H), 1.74-1.56 (m, 3H), 1.59-1.33
(m, 5H), 1.33-1.19(m, 1H), 0.78 (d, J = 13.6, 1H).

213

[(4-bromofuran-2-yl)methyl]({2-[(9R)-
9-(4-fluorophenyl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

437.9

§7.38(d,J=0.6,1H), 7.28 (s, 1H), 7.22 (d, J =

5.2,2H),7.08 (d, J =8.5, 2H), 3.75 (dd, J = 11.7,

7.1,2H), 2.73 (s, 1H), 2.30 (d, J = 4.5, 2H), 2.17

(d,J =13.5, 1H), 2.10 (d, J = 13.9, 1H), 2.05 -

1.95 (m, 1H), 1.94 (s, 2H), 1.79 (d, J = 9.8, 1H),
1.74 -1.62 (m, 2H), 1.49

(dt, J = 16.4, 10.6, 4H), 1.28 (s, 2H), 0.80 (d, J =
13.7, 1H).
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(continued)

Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

214

{2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethyl}({[5-(thiophen-2-yl)thiophen-
2-yllmethyl})amine

439

§8.52(d,J =53, 1H), 7.96 (t, J = 7.9, 1H), 7.50
(d,J=8.1,1H),7.40(dd,J = 16.2,10.4, 1H), 7.24
-7.10 (m, 1H), 7.03 (dd, J = 3.6, 1.0, 1H), 6.98 -
6.81 (m, 3H), 4.07 (s, 2H), 3.80 - 3.49 (m, 2H),
2.90 (d, J = 11.1, 2H), 2.16 (s, 5H), 1.87 (d, J =
14.0, 1H), 1.71 (dd, J = 115, 7.2, 2H), 1.54 (d, J
=6.1, 1H), 1.36 (ddd, J = 16.8, 12.9, 6.1, 5H),
1.05 (s, 1H), 0.82 - 0.54 (m, 1H).

215

{2-[2,2-diethyl-4-(4-
fluorophenyl)oxan-4-
yllethyl}({[6-(trifluoromethyl)pyridi n-3-
yllmethyl})amine

439.3

§8.62 (s, 1H), 7.84 (d, J = 8.2, 1H), 7.66 (d, J =

8.2, 1H), 7.20 (m, 1H), 7.04 (s, 2H), 3.90 (s, 2H),

3.71(d, J=12.1,2H), 2.77 (m, 1H), 2.19 (m, 3H),

1.98 (m, 1H), 1.68 (M, 3H), 1.40 (d, J = 7.6, 2H),

1.04 (s, 1H), 0.83 (t, J = 7.5, 4H), 0.54 (d, J = 7.3,
3H).

216

[(5-chloro-1-benzothiophen-3-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

442

§8.61(d,J=4.9, 1H), 8.44 (s, 1H), 8.17 (s, 1H),
7.93(d, J = 5.5,1H), 7.69 (d, J = 8.1, 1H), 7.60
(s, 1H), 7.50 (d, J = 5.5, 1H), 7.28 (s, 1H), 3.82
(s, 3H), 3.17 (dd, J = 16.8, 10.9, 1H), 2.75 (¢, J =
8.9, 1H), 2.47 (t, J = 9.7, 1H), 2.32 (d, J = 13.9,
3H), 2.10 - 1.98 (m, 1H), 1.87 (dd, J = 12.1, 7.1,
2H), 1.78-1.62 (m, 1H), 1.48 (dd, J = 23.5, 18.9,
5H), 1.18 (s, 1H), 0.77 (dt, J = 13.2, 9.0, 1H).

217

[(5-bromo-4-methylthiophen-2-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

449

§10.10-9.21 (m, 1H), 8.53 (d, J = 3.9, 1H), 7.90
(td, J =7.9, 1.6, 1H), 7.45 (d, J = 8.1, 1H), 7.38
(dd,J=7.0,5.4, 1H), 6.69 (s, 1H), 4.02 - 3.86 (m,
2H), 3.74 - 3.55 (m, 2H), 2.85 (dd, J = 11.4, 5.9,
1H), 2.47 -2.33 (m, 1H), 2.31-2.09 (m, 3H), 2.09
-1.93 (m, 4H), 1.87 (d, J = 14.0, 1H), 1.69 (dt, J
=14.4,6.1,2H), 1,57 (d, J = 5.4, 1H), 1.38 (ddd,
J=26.7,14.6,8.4, 4H), 1.04 (s, 1H), 0.73 - 0.56
(m, TH).

218

[(4-bromo-5-methylthiophen-2-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

449

§8.72(d, J=4.9,1H),8.26 (d,J = 7.7, 1H), 7.74

(dd,J=16.7,7.1,2H),6.92 (s, 1H), 4.21 (d, 1H),

3.90-3.78 (m, 2H), 3.74 (d, J = 9.6, 1H), 3.02 (s,

1H), 2.51 (dd, J = 52.4, 11.0, 2H), 2.39 - 2.16 (m,

6H), 2.05 (d, J = 13.8, 1H), 1.87 (d, J = 9.5, 2H),

1.69 (s, 1H), 1.63-1.41 (m, 4H),1.24 (d,J =30.9,
1H), 0.81 (s, 1H).

219

[(3-bromo-5-methylthiophen-2-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

449

§8.61(d,J=4.9, 1H),8.02(d, J = 7.9, 1H), 7.69

-7.41(m, 2H), 6.68 (d, J = 1.0, 1H), 4.23 (q, J =

14.2, 2H), 3.90 - 3.59 (m, 2H), 3.10 (s, 1H), 2.75

(m, 2H), 2.36 - 2.13 (m, 5H), 1.96 (d, J = 13.9,

1H), 1.82(d, J =9.9, 2H), 1.75-1.62 (m; 1H), 1.62

-1.38 (m, 4H), 1.24 -1.05 (m, 1H), 0.74 (d, J =
13.2, 1H).
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(continued)

Table 1: Compounds with chemical name and characterization data

MS
Compound. Name (m/z) 1H NMR
[M+H]*
§8.61(d,J =52, 1H), 8.09 (t, J = 7.7, 1H), 7.71
220 [(4-bromo-3-methylthiophen-2- sa | ~7:49(m 2H), 7.30 (s, 1H),4.21 (d,y = 4.3, 2H),
ylmethylJ({2-[(9R)-9- 4.00 - 3.59 (m, 2H), 3.05 (s, 1H), 2.64 (s, 1H),
2.31(d,J =

14.5, 2H), 2.25 (d, J = 13.7, 2H), 2.18 (s, 3H),
(pyridin-2-yl)-6-oxaspiro[4.5]decan-9- 1.96(d,J=13.9, 1H), 1.82 (dd, J=12.0, 7.2, 2H),
yllethylhamine 1.68 (s, 1H), 1.61 - 1.40 (m, 4H), 1.17 (s, 1H),

0.92 - 0.64 (m, 1H).

§8.52 (s, TH), 7.73 (d, J = 9.6, 1H), 7.57 (d, J =
ii;ipﬁf;;g;iigigf;l 8.0, 1H), 7.11 (dd, J = 9.0, 5.2, 2H), 6.94 (t, J =
221 Jethy Do (rfluorometyhoyridins. | 4572 | 84/2H),3.83(5,2H), 3.63(d,J = 18.0,2H), 2.69
. (m, 1H), 2.12 (t, J = 13.9, 3H), 1.70 (m, 5H), 1.31

ylmethyl})amine (d, J = 18.3, 4H), 1.03 (s, 4H), 0.57 (m, 1H).
§9.26(d,J=136.7, 2H), 7.39 (dd, J = 22.6, 19.3,
2H),7.10(dd, J=8.8,5.2, 2H), 6.92 (dd, J = 10.6,
[(4-bromothiophen-3- 6.6, 2H), 3.82 (s, 2H), 3.71 - 3.53 (m, 2H), 2.64
- yhmethyl]({2-[(9R)-9-(4- 4510 | (6 1H),220(s, TH),2.05 (d, J = 14.1, 1H), 1.97
fluorophenyl)-6-oxaspiro[4.5]decan- (d,J=13.9,1H),1.89 (td, J=12.6,4.6, 1H), 1.83
9-yllethyl})amine -1.64 (m, 3H), 1.57 (ddd, J = 14.0, 9.6, 4.7, 2H),
1.49 -1.25 (m, 4H), 117 (d, J = 13.2, 1H), 0.69

(dt, J = 13.8, 8.8, 1H).
§9.38(d, J = 89.0, 2H), 7.16 - 7.03 (m, 3H), 6.96
. (t,J=8.6,2H),6.84 (d,J =1.3, 1H), 3.86 (s, 2H),
yffrt:tfyrﬁ?{tzh_'fg;igi_ 3.70-3.55 (m, 2H), 2.62 (dd, J = 12.1, 7.7, 1H),
223 fluorophonyl)-G-oxaspiofd Sldecan- | 4521 | 218(dd,J=119,7.8 1H), 2.0 (dd, J = 325,
ooy lothyamine 14.0, 2H), 1.91 - 1.63 (m, 4H), 1.64 - 1.50 (m,
2H), 1.49 - 1.25 (m, 4H), 1.16 (dd, J = 14.0, 6.1,
1H), 0.69 (dt, J = 13.5, 8.8, TH).
§9.31(d, J=92.6, 2H), 7.15 - 7.04 (m, 2H), 6.95
(t,J =8.6,2H), 6.82 (d, J = 3.8, 1H), 6.67 (d, J =
[(5-bromothiophen-2- 3.8, 1H), 3.82 (s, 2H), 3.70 - 3.53 (m, 2H), 3.44
- yhmethyl]({2-[(9R)-9-(4- uspq | (8 1H), 262 (dd, J=12.0,76, 1H), 218 (dd), J
fluorophenyl)-6-oxaspiro[4.5]decan- =11.8,7.9, 1H), 2.02 (dd, J = 31.6, 14.0, 2H),
9-yllethyl})amine 1.93-1.64 (m, 4H), 1.57 (ddd, J = 12.1, 8.5, 3.8,
2H), 1.52 -1.25 (m, 4H), 1.16 (dd, J = 14.9, 5.1,
1H), 0.69 (dt, J = 13.6, 8.8, 1TH).
§7.27 (m, 17H), 7.00 (dd, J = 8.9, 5.2, 2H), 6.86
dibenzyl({2-[(9R)-9-(4-fluorophenyl)- ((c:‘ j _ ??f‘zz:))‘24.5294(r(:‘ f:))';f;(i;n'él;))' ?zz
225 6-oxaspiro[4.5]decan-9- 458.3 ' 2 P X o ' b

yllethyl})amine

(dd, J = 75.2, 14.8, 7TH), 1.59 (dd, J = 44.5, 9.1,
2H), 1.38 (m, 6H), 1.18 (s, 1H), 1.11 (s, 1H), 0.68
(m, TH).
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(continued)

Table 1: Compounds with chemical name and characterization data

MS
Compound. Name (m/z) 1H NMR
[M+H]*
§7.27(d,J = 34.4, 7TH), 7.18 (s, 4H), 6.98 (dd, J
=8.9,5.2, 2H), 6.84 (t, J = 8.6, 2H), 4.25 (s, 2H),
, , 3.85 (d, J = 46.4, 2H), 3.53 (m, 2H), 2.57 (d, J =
226 fIuocrj!)bir;yll(){jxfr;-zflﬁzm f}):‘mine 460.3 | 4.7,2H),2.12(d, J = 4.0, 2H), 1.97 (m, 3H), 1.73
pheny yllethy (d, J=4.8, 1H), 1.44 (s, 1H), 1.38 (dd, J = 13.8,
7.5, 3H), 1.23 (m, 1H), 0.90 (m, 1H), 0.70 (dt, J
=10.8, 7.4, 4H), 0.40 (t, J = 7.4, 3H).
§7.19(dd, J =8.9,5.1, 2H), 7.04 (t, J = 8.6, 2H),
227 [(4-bromo-3-methylthiophen-2- 465.9 | 3.94(d, J = 16.3, 2H), 3.72 (m, 2H), 2.72 (dd, J
=13.8, 6.5,
yh)methyl]({2-[(9R)-9-(4- 1H), 2.31 (m, 1H), 2.15 (d, J = 12.1, 2H), 2.07 (s,
fluorophenyl)-6-oxaspiro[4.5]decan- 3H), 1.90 (m, 5H), 1.65 (m, 2H), 1.47 (m, 4H),
9-yllethyl})amine 1.25 (s, 1H), 0.78 (m, 1H).
§9.06 (d, J = 100.4, 2H), 7.15 - 7.04 (m, 2H),
[(4-bromo-5-methylthiophen-2- 6.95(s, 2H), 6.68 (s, 1H), 3.80 (s, 2H), 3.73 - 3.57
228 yhmethyl]({2-[(9R)-9-(4- 4650 | (M 2H), 264 (s, TH), 221 (5, 4H), 2.07 (d,J =
fluorophenyl)-6-oxaspiro[4.5]decan- ' 14.1,1H),1.99 (d, d = 13.9, 1H), 1.94 -1.64 (m,
9-yllethyl})amine 4H), 1.64-1.51 (m, 2H), 1.51 - 1.26 (m, 4H), 1.17
(dd,J=13.9,6.3, 1H), 0.70 (dt, J = 13.7, 8.8, 1H).
§7.20 (m, 2H), 7.01 (dd, J =11.1, 6.1, 2H), 6.61
, (d, J =1.1, 1H), 4.01 (s, 2H), 3.72 (m, 2H), 2.75
[(3'b|r)°m":t’;]5'l]m({‘;”[‘£;‘)'°§TZ”’Z' (m, 1H), 2.61 (brs, 1H), 2.41 (d, J = 0.9, 3H), 2.32
229 ﬂuoroyhen I)-y6—oxas ol 5Jdecan- 466 | (m, 1H),2.15(d, J = 14.2, 1H), 2.07 (d, J = 13.9,
P Teth I}):mine. 1H), 1.99 (m, 1H), 1.89 (m, 2H), 1.77 (m, 1H),
ylethy 1.67 (ddd, J =17.0, 10.6, 5.6, 2H), 1.46 (m, 4H),
1.25 (m, 1H), 0.78 (dt, J = 13.9, 8.9, 1H).
§7.20(d,J=5.2,2H), 7.06 (d, J = 8.5, 2H), 6.85
[(5-bromo-4-methylthiophen-2- (t,J = 3.6, 1H), 3.91 (s, 2H), 3.81 - 3.62 (m, 2H),
230 yhmethyl]({2-[(9R)-9-(4- see.o | 271(s 1H),2.28 (s, 1H), 2.07 (s, 6H), 1.91(d, J
fluorophenyl)-6-oxaspiro[4.5]decan- ' =13.8,2H), 1.79 (d, J = 10.3, 1H), 1.69 (ddd, J
9-yllethyl})amine =14.1,9.4,4.7,2H), 1.59- 1.37 (m, 4H), 1.28 (s,
1H), 0.80 (dd, J = 8.8, 4.9, 1H).
§7.31(d,J=4.9, 2H), 7.07 (dd, J = 8.9, 5.2, 2H),
{2-[2,2-diethyl-4-(4- 6.99 (s, 2H), 6.95 (d, J = 4.5, 2H), 6.89 (t, J = 8.6,
)31 fluorophenyl)oxan-4- 4725 | 2H) 424 (5,2H), 3.58(dt,J=23.8,6.6,2H),2.66
yllethyl}bis(thiophen-2- 2| (m, 1H), 2.06 (d, J = 14.0, 4H), 1.82 (m, 2H), 1.51
yimethyl)amine (d,J=14.3, 3H), 1.25 (m, 2H), 0.94 (dd, J = 14.6,
7.4,1H),0.74 (t, J = 7.5, 4H), 0.42 (t, J = 7.4, 3H).
§8.61(dd, J=5.3,1.3, 1H), 8.13 (td, J=8.0, 1.7,
1H), 7.64 (d, J = 8.2, 1H), 7.60 (m, 1H), 6.94 (s,
. . 1H), 4.40 (brs, 1H), 4.11 (s, 2H), 3.77 (ddd, J =
[(4,5-dibromothiophen-2- ”
232 yi)methyll(2-[(OR)-9-(pyridin-2-yl)-6- | 5148 | S0 13.7,7.2,2H),2.98 (td, J=11.3, 6.0, 1H),

oxaspiro[4.5]decan-9-yllethyl})amine

254 (td, J=11.2,4.3, 1H), 2.38 (m, 1H), 2.22 (m,

3H), 1.98(d, J = 14.0, 1H), 1.83 (dt, J = 18.5,9.2,

2H), 1.68 (m, 1H), 1.48 (m, 4H), 1.21(d, J = 37.1,
1H), 0.75 (dt, J = 13.1, 9.0, 1H).
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(continued)

Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

233

[(3,4-dibromothiophen-2-
yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

514.8

§8.39(d,J =4.0, 1H), 7.67 (t, J = 7.0, 1H), 7.38

(s, 1H), 7.28 (d, J = 8.1, 1H), 7.18 (s, 1H), 4.22

(d,J=18.2,2H),3.65(dd, J =11.2,7.1, 2H), 3.09

-2.85 (m, 1H), 2.60 (s, 1H), 2.22 (dd, J = 25.9,

13.8,2H),2.10- 1.83 (m, 2H), 1.87 -1.50 (m, 4H),

1.36(dd, J = 18.7, 10.7, 3H), 1.02 (s, 2H), 0.68 -
0.50 (m, 1H).

234

[(4,5-dibromothiophen-2-
ylymethyl]({2-[(9R)-9-(4-

531.8

§ 7.20 (m, 2H), 7.05 (t, J = 8.6, 2H), 6.81 (s, 1H),

3.91 (s, 2H), 3.74 (m, 2H), 3.60 (brs, 1H), 2.74

(m, 1H), 2.31 (td, J = 12.1, 4.7, 1H), 2.15 (d, J =

14.1, 1H), 2.08 (d, J = 13.9, 1H), 1.88 (m, 4H),
1.67 (ddd, J =

fluorophenyl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

15.1,10.2, 5.0, 2H), 1.46 (ddd, J =27 .4, 14.5,
7.2, 4H), 1.24 (dd, J =10.5,5.6,1H), 0.78 (dt, J
=13.5, 8.8, 1H).

235

[(3,4-dibromothiophen-2-
yl)methyl]({2-[(9R)-9-(4-
fluorophenyl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

531.8

§7.35(s, 1H), 7.11- 7.06 (m, 2H), 6.94 (dd, J =

14.3,5.7, 2H), 4.05 (s, 2H), 3.75 - 3.56 (m, 2H),

2.70 (dd, J = 11.9, 7.4, 1H), 2.25 (dd, J = 11.7,

7.3,1H),2.08 (d, J = 14.7, 1H), 1.99 (d, J = 13.9,

1H), 1.95-1.65 (m, 4H), 1.65 -1.50 (m, 2H), 1.50

-1.29 (m, 4H), 1.16 (dd, J = 14.8, 7.3, 1H), 0.70
(dt, J = 13.6, 8.8, 1H).

236

[(2-fluorophenyl)methyl] ({2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

369

§ 8.82 (s, 2H), 8.61 (dd, J = 4.8, 1.2, 1H), 7.85

(td, J=7.8,1.8, 1H), 7.51 (m, 3H), 7.30 (m, 3H),

5.22 (s, 2H), 4.12 (d, J = 5.3, 2H), 3.66 (m, 2H),

2.90 (d, J = 4.5, 1H), 2.39 (m, 3H), 2.08 (td, J =

12.8, 4.4, 1H), 1.54 (m, 7H), 1.02 (dd, J = 12.3,
5.8, 1H), 0.68 (dt, J = 13.3, 8.9, 1H).

237

[(2-bromophenyl)methyl 1({2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

429

§ 8.93 (s, 2H), 8.60 (dd, J = 4.8, 1.2, 1H), 7.83
(td, J =7.8,1.9, 1H), 7.71 (dd, J = 8.0, 1.1, 1H),
7.50 (m, 3H), 7.33 (m, 2H), 4.18 (s, 2H), 3.65 (m,
2H), 2.94 (s, 1H), 2.43 (t, J = 12.2, 3H), 2.11 (td,
J=12.8, 4.4, 1H), 1.89 (m, 2H), 1.55 (m, 7H),
1.01 (m, 1H), 0.67 (dt, J = 13.3, 8.9, 1H).

238

[(2-chlorophenyl)methyl ]({2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

385

§ 8.75 (dd, J = 5.4, 1.2, 1H), 8.52 (s, 3H), 8.22
(td, J = 8.0, 1.7, 1H), 7.77 (d, J = 8.2, 1H), 7.67
(ddd, J=7.5,5.4,0.9, 1H), 7.42 (m, 4H), 4.20 (d,
J =14.0, 2H), 3.72 (m, 2H), 3.05 (td, J = 12.0,
5.1, 1H),2.53 (td, J = 12.0, 4.4, 1H), 2.36 (m, 3H),
217 (m, 1H), 2.01 (d, J = 14.2, 1H), 1.79 (ddd, J
=9.3,6.7, 3.4, 2H), 1.52 (m, 5H), 1.17 (m, 1H),
0.78 (dt, J = 12.9, 8.8, 1H).
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(continued)

Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

239

[(2-methylphenyl)methy 1]({2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

365.1

$8.81(dd,J=5.7,1.3, 1H), 8.43 (td, J =8.0,1.7,
1H), 7.98 (s, 1H), 7.92(d, J = 8.2, 1H), 7.86 (ddd,
J=7.6,5.7,1.0, 1H), 7.27 (m, 2H), 7.18 (m, 2H),
3.98 (s, 2H), 3.75 (m, 2H), 2.98 (d, J = 4.4, 1H),
2.44 (m, 2H), 2.36 (m, 5H), 2.25 (dd, J = 13.5,
5.4, 1H),2.07 (d,J = 14.3, 1H), 1.84 (m, 2H), 1.55
(m, 5H), 1.23 (m, 1H), 0.83 (dt, J = 13.0, 8.8, 1H).

240

{2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethyl}({[2-(trifluoromethyl)phe

419.1

§8.71(dd, J=5.3,1.2, 1H), 8.18 (td, J = 8.0, 1.7,
1H), 7.79 (d, J = 7.8, 1H), 7.75 (d, J = 8.2, 1H),
7.70 (m, 2H), 7.62 (ddd, J = 13.7, 6.8, 1.2, 2H),
6.71 (s, 3H), 4.23 (s, 2H), 3.75 (ddd, J = 17.6,
8.8,3.7,2H), 3.08 (m, 1H), 2.56 (m, 1H), 2.36 (m,
3H), 2.19 (m, 1H), 1.79 (dq, J = 7.2, 4.7, 2H),

nyllmethyl})amine

1.53 (m, 5H), 1.19 (m, 1H), 0.79 (m, 1H).

241

2-[({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethyl}amino)meth yl]phenol

367

§ 8.74 (m, 1H), 8.21 (td, J = 8.0, 1.8, 1H), 7.75

(d,J =82, 1H), 7.66 (ddd, J = 7.6, 5.4, 1.0, 1H),

7.27 (m, 1H), 7.20 (dd, J = 7.6, 1.6, 1H), 6.90 (m,

4H), 4.05 (s, 2H), 3.72 (ddd, J = 12.4, 11.1, 5.4,

2H), 2.96 (d, J = 5.2, 1H), 2.35 (m, 4H), 2.13 (m,

1H), 1.78 (m, 2H), 1.51 (m, 5H), 1.15 (dd, J = 4.0,
2.0, 1H), 0.78 (m, 1H).

242

[(2-methoxyphenyl)met hyl]({2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

381.1

§ 9.66 (s, 3H), 8.80 (dd, J = 5.5, 1.2, 1H), 8.31
(td, J = 8.0, 1.7, 1H), 7.77 (m, 3H), 7.42 (ddd, J
=15.9,8.0, 1.6, 1H), 7.25 (dd, J = 7.5, 1.6, 1H),
7.04 (m, 1H), 6.96 (td, J = 7.5, 1.0, 1H), 4.04 (s,
2H), 3.85 (m, 4H), 3.73 (m, 2H), 2.97 (d, J = 4.9,
1H), 2.37 (m, 4H), 2.19 (dd, J = 13.2, 5.2, 1H),
2.04 (d, J = 14.1, 1H), 1.81 (ddd, J = 14.0, 9.5,
4.5,2H), 1.81 (ddd, J = 14.0, 9.5, 4.5, 2H), 1.54
(m, 5H), 1.18 (m, 1H), 0.80 (m, 1H).

243

[(3-fluorophenyl)methyl] ({2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

369

§ 8.77 (dd, J = 5.4, 1.5, 1H), 8.38 (s, 1H), 8.29
(td, J = 8.0, 1.7, 1H), 7.82 (d, J = 8.2, 1H), 7.74
(dd, J=7.1,6.1, 1H), 7.43 (ddd, J = 13.8, 7.5,
1.4, 1H), 7.19 (m, 3H), 6.90 (s, 3H), 4.03 (d, J =
2.0,2H),3.74 (m, 2H), 2.98 (dt, J=11.4, 5.6, 1H),
2.42(ddd, J =29.2, 13.0, 3.8, 4H), 2.18 (m, 1H),
2.03(d, J = 14.1, 1H), 1.81 (ddd, J = 13.9, 9.4,
4.5, 2H), 1.55 (m, 5H), 1.20 (ddd, J = 9.9, 6.9,
2.4, 1H), 0.80 (dt, J = 12.9, 8.8, 1H).

244

[(3-bromophenyl)methyl ]({2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

431

§ 8.75(dd, J = 5.4, 1.2, 1H), 8.41 (s, 1H), 8.25
(td, J = 8.0, 1.8, 1H), 7.79 (d, J = 8.2, 1H), 7.70
(ddd, J = 7.6, 5.5, 0.9, 1H), 7.59 (m, 2H), 7.36
(ddd, J = 22.8, 10.9, 4.6, 2H), 6.76 (s, 3H), 4.01
(d,J=2.3,2H),3.74(ddd, J = 12.3,11.0, 5.4, 2H),
2.97(d,J =5.0, 1H), 2.38 (m, 4H), 2.16 (m, 1H),
2.00 (m, 1H), 1.79 (ddd, J = 8.6, 7.8, 4.7, 2H),
1.53 (m, 5H), 1.20 (m, 1H), 0.80 (m, 1H).
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Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

245

[(3-chlorophenyl)methyl ]({2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

385

§ 8.72 (dd, J = 5.4, 1.1, 1H), 8.57 (s, 1H), 8.19

(td, J = 8.0, 1.8, 1H), 7.74 (d, J = 8.2, 1H), 7.64

(ddd, J=7.6,5.4,0.9, 1H), 7.37 (m, 5H), 3.99 (d,

J=2.3,2H),3.70 (m, 2H), 2.95 (m, 1H), 2.36 (m,

4H), 212 (td, J = 12.9, 5.1, 1H), 1.76 (ddd, J =

14.2,9.3,5.1, 2H), 1.50 (m, 5H), 0.77 (dt, J =
13.0, 8.9, 1H).

246

[(3-methylphenyl)methy

365

$8.81(dd,J=5.7,1.3, 1H), 8.43 (td, J = 8.0, 1.7,
1H), 7.98 (s, 1H), 7.92 (d, J = 8.2, 1H), 7.86 (ddd,

11({2-[(9R)-9-(pyridin-2-yI)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

J=7.6,5.7,1.0, 1H), 7.24 (dq, J = 19.8, 7.4, 4H),
3.98 (s, 2H), 3.75 (m, 2H), 2.98 (d, J = 4.4, 1H),
2.44 (m, 2H), 2.36 (m, 5H), 2.25 (dd, J = 13.5,

5.4, 1H),2.07 (d,J = 14.3, 1H), 1.84 (m, 2H), 1.55
(m, 5H), 1.23 (m, 1H), 0.83 (dt, J = 13.0, 8.8, 1H).

247

methyl 3-[({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethyl}amino)meth yllbenzoate

409.1

$8.78(dd, J=5.5,1.3, 1H), 8.33 (td, J =8.0,1.7,
1H), 8.24 (s, 1H), 8.04 (m, 2H), 7.85 (d, J = 8.2,
1H), 7.78 (m, 1H), 7.63 (m, 2H), 7.55 (d, J = 7.7,
1H), 4.10 (d, J = 2.0, 2H), 3.90 (s, 3H), 3.75 (ddd,
J=12.2,11.0, 5.4, 2H), 3.00 (dd, J = 11.5, 7.1,
1H), 2.40 (m, 4H), 2.21 (m, 1H), 2.04 (d, J = 14.2,
1H), 1.83 (ddd, J =13.9,9.2, 4.3, 2H), 1.51 (dddd,
J=17.6,10.1, 8.1, 3.0, 5H), 1.21 (s, 1H), 0.82
(dd, J = 15.6, 6.6, 1H).

248

3-[({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethyl}amino)meth yl]phenol

367

§8.77(dd, J=5.5,1.2, 1H), 8.30 (td, J = 8.0, 1.7,
1H), 7.81 (s, 1H), 7.75 (ddd, J = 7.6, 5.5, 1.0, 1H),
7.23(t, J = 8.1, 1H), 6.85 (dt, J = 3.2, 2.1, 3H),
6.65 (s, 3H), 3.96 (s, 2H), 3.73 (dd, J = 13.8, 7.3,
2H), 2.96 (s, 1H), 2.36 (m, 4H), 2.15 (ddd, J =
9.9,8.5,4.7, 1H), 2.03 (d, J = 14.2, 1H), 1.80 (dt,
J=11.2,4.8,2H), 1.52 (ddd, J =21.7, 12.8, 7.4,
5H), 1.20 (m, 1H), 0.80 (d, J = 13.3, 1H).

249

{2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethyl}({[3-(trifluoromethyl)phe
nyllmethyl})amine

419.1

§ 8.66 (m, 1H), 8.07 (td, J = 7.9, 1.8, 1H), 7.72

(m, 2H), 7.65 (m, 2H), 7.54 (m, 2H), 6.22 (s, 2H),

4.08 (d, J = 3.1, 2H), 3.71 (m, 2H), 2.97 (d, J =

5.0, 1H), 2.34 (dddd, J = 25.4, 19.6, 16.7, 4.4,

4H), 2.09 (m, 1H), 1.74 (m, 2H), 1.49 (m, 5H),
0.76 (m, 1H).

250

N-methyl-5-[({2-[(9R)-9-(pyridin-2-yl)-
6-oxaspiro[4.5]decan-9-
yllethyl}amino)meth yl]thiophene-2-
carboxamide

4141

$8.78(dd, J=5.6, 1.3, 1H), 8.36 (td, J = 8.0, 1.7,
1H), 7.86 (d, J = 8.2, 1H), 7.79 (ddd, J = 7.6, 5.6,
1.0, 1H), 7.38 (d, J = 3.8, 1H), 7.14 (d, J = 3.8,
1H), 7.06 (d, J = 3.9, 1H), 4.21 (s, 2H), 3.72 (m,
2H), 2.97 (td, J = 12.0, 5.1, 1H), 2.84 (d, J = 4.7,
3H), 2.34 (m, 4H), 2.16 (m, 1H), 2.03 (d, J = 14.2,
1H), 1.80 (dd, J = 12.2, 3.0, 2H), 1.50 (m, 5H),
1.20 (m, 1H), 0.82 (s, 1H).
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Table 1: Compounds with chemical name and characterization data

MS
Compound. Name (m/z) 1H NMR
[M+H]*

568.78(dd,J=5.6,1.2,1H),8.35(td,J=8.0,1.7,
N-ethyl-5-[({2-[(9R)-9-(pyridin-2-yl)-6- 1H),7.86(d,J=8.2, 1H),7.79 (ddd, J =7.6, 5.6,
251 oxaspiro[4.5]decan-9- 428.1 0.9,1H),7.40(d, J=3.8,1H), 7.14 (t, J = 10.7,
yllethyl}amino)meth 2H), 6.20 (s, 4H), 4.21 (d, J = 1.2, 2H), 3.72 (m,
2H), 3.34 (m, 2H), 2.97 (m, 1H), 2.39 (m, 4H),
. . 2.18(m, 1H),2.03(d, J =14.2, 1H), 1.81 (m, 2H),

yllthiophene-2-carboxamide 1.52 (m, 5H). 1.19 (m. 4H), 0.80 (m, 1H).
88.75(dd,J=5.4,1.2,1H),8.24 (td,J=8.0,1.7,
1H), 7.89 (s, 1H), 7.77 (m, 2H), 7.69 (ddd, J =
7.6,5.5, 0.9, 1H), 7.49 (ddd, J = 18.3, 10.6, 4.6,
N-methyl-3-[({2-[(9R)-9-(pyridin-2-yl)- 2H), 7.33 (s, 1H), 4.07 (s, 2H), 3.73 (m, 2H), 2.98
252 6-oxaspiro[4.5]decan-9- 408.1 (m, 1H), 2.88 (d, J = 4.6, 3H), 2.47 (t, J = 10.7,
yllethyl}amino)meth yl]benzamide 1H), 2.36 (dd, J=12.8,7.5, 3H), 2.16 (d, J = 4.8,
1H), 1.79 (m, 2H), 1.50 (ddd, J = 18.7, 13.3, 6.9,
5H), 1.19 (ddd, J=8.3,7.0, 1.8, 1H), 0.80 (d, J

=13.3, 1H).
8 8.70 (dd, J =5.3,1.2, 1H), 8.43 (s, 1H), 8.14
(td, J=7.9,18,1H),7.89(d,J=1.4, 1H), 7.76
(dt,J=7.3,1.6,1H),7.71 (d, J = 8.2, 1H), 7.59
N-ethyl-3-[({2-[(9R)-9-(pyridin-2-yl)-6- (ddd, J=7.6,5.3, 0.9, 1H), 7.46 (m, 2H), 7.37 (s,
253 oxaspiro[4.5]decan-9- 422.1 1H), 6.55 (s, 3H), 4.05 (s, 2H), 3.70 (m, 2H), 3.36
yllethyl}amino)meth yllbenzamide (9d,J=7.2,5.7,2H),2.96 (d,J=7.9, 1H), 2.45
(t,d=10.2,1H),2.32(dd, J=21.2,8.7,3H), 2.11
(d,J=5.2,1H),1.77 (m, 2H), 1.47 (m, 5H), 1.19
(m, 4H),0.76 (d, J = 13.3, 1H).
89.09(d,J=86.1,2H),8.69(d,J=5.0, 1H), 8.29
(t, J=7.7, 1H), 8.06 (s, 3H), 7.75 (m, 2H), 7.20
(d,J=8.6,2H),6.81(d,J =8.6,2H), 3.89 (s, 2H),
9-ylJethyl)amine J=23.4,115, 2H), 2.27 (t, J = 16.0, 3H), 2.01
(d,J=14.2,1H),1.83(dd,J=19.3,9.5,2H), 1.66
(m, 1H), 1.47 (m, 4H), 1.14 (d,J=7.0, 1H), 0.75
(m, 1H).
5 8.76 (dd, J =5.5, 1.2, 1H), 8.26 (m, 1H), 7.80
(d,J=8.2,1H),7.72(ddd, J =7.6,5.5, 0.9,1H),
4-[({2-[(9R)-9-(pyridin-2-yl)-6- 7.65 (s, 1H), 7.22 (m, 2H), 6.82 (m, 2H), 3.93 (s,
255 oxaspiro[4.5]decan-9- 367 2H), 3.73 (dd, J = 10.7, 7.6, 2H), 2.94 (dd, J =
yllethyl}amino)meth yl]phenol 11.1, 5.9, 1H), 2.36 (m, 4H), 2.13 (m, 1H), 2.01
(m, 1H), 1.80(d, J = 3.6, 2H), 1.51 (dd, J = 9.7,
5.6, 5H), 1.19 (m, 1H), 0.81 (s, 1H).

68.75(dd,J=5.4,1.3,1H),8.26 (td,J=8.0,1.7,
1H),7.80(d,J=8.2,1H),7.71(ddd,J=7.5,5.5, .
(2.3 duorophenymeth V(2 (5R)- 03, 1H) 7.8 a1 =100,79, 19, 14 721

256 9-(pyridin-2-yl)-6-oxaspiro[4.5]decan- 387 ' T ' e ! e '

9-yllethyl})amine

12.0,5.1, 1H), 2.49 (td, J = 12.1, 4.3, 1H), 2.35

(m, 3H), 2.16 (m, 1H), 2.01(d, J = 14.1, 1H), 1.79

(ddd, J = 11.2, 9.4, 4.1, 2H), 1.52 (m, 5H), 1.17
(m, 1H), 0.78 (dt, J = 12.9, 8.8, 1H).
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Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

257

[(2,4-difluorophenyl)meth yI]({2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

387

§ 8.79 (dd, J = 5.5, 1.3, 1H), 8.38 (s, 1H), 8.32
(m, 1H), 7.84 (d, J = 8.2, 1H), 7.76 (ddd, J = 7.6,
5.5,0.9, 1H), 7.50 (dd, J = 14.8, 8.3, 1H), 7.03
(m, 2H), 4.08 (s, 2H), 3.74 (m, 2H), 3.02 (td, J =
12.0, 5.0, 1H), 2.42 (m, 4H), 2.18 (m, 1H), 2.03
(d,J =14.2, 1H), 1.82 (ddd, J = 14.2, 9.6, 4.5,
2H), 1.56 (m, 5H), 1.19 (ddd, J = 7.0, 6.2, 2.8,
1H), 0.80 (dt, J = 12.9, 8.8, 1H).

258

[(2,5-difluorophenyl)meth yI]({2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

387

§8.74(dd, J=5.4,1.2, 1H), 8.26 (td, J =8.0,1.7,
1H), 7.72 (m, 2H), 7.21 (dddd, J = 8.4, 7.0, 4.8,
1.8, 3H), 6.45 (s, 3H), 4.07 (s, 2H), 3.73 (ddd, J
=12.2,11.1,5.5, 2H), 3.02 (d, J = 5.2, 1H), 2.49
(d,J =43, 1H), 2.36 (dt, J = 11.8, 4.5, 3H), 2.18
(dd, J = 12.3, 5.2, 1H), 2.00 (m, 1H), 1.79 (ddd,
J=13.9,9.3,4.4, 2H), 1.49 (m, 5H), 1.18 (m, 1H),
0.78 (d, J = 13.3, 1H).

259

[(2,6-difluorophenyl)meth yI]({2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

387.1

§8.79 (dd, J = 5.6, 1.3, 1H), 8.36 (m, 1H), 8.20
(s, 4H), 7.86 (d, J = 8.2, 1H), 7.79 (ddd, J = 7.6,
5.6,1.0, 1H), 7.50 (tt, J = 8.5, 6.6, 1H), 7.04 (m,
2H), 4.13 (s, 2H), 3.72(m, 2H), 3.05 (td, J = 12.0,
5.1, 1H),2.52 (td, J = 12.1,4.2, 1H), 2.37 (m, 3H),
2.19(m, 1H), 2.04 (d, J = 14.2, 1H), 1.81 (m, 2H),
1.53 (m, 5H), 1.18 (m, 1H), 0.79 (dt, J = 12.8, 8.8,
1H).

260

[(3,4-difluorophenyl)meth yI]({2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

387.1

§ 8.84 (s, 1H), 8.79 (dd, J = 5.6, 1.3, 1H), 8.41
(td, J = 8.0, 1.6, 1H), 8.25 (s, 1H), 7.86 (ddd, J =
13.3,7.6,7.0, 2H), 7.30 (m, 3H), 3.99 (d, J = 1.7,
2H), 3.73 (m, 2H), 2.96 (dd, J = 12.1, 7.4, 1H),
2.38(m, 4H), 2.21 (m, 1H), 2.05 (d, J = 14.2, 1H),
1.82 (ddd, J = 12.6, 9.0, 4.2, 2H), 1.53 (m, 5H),
1.21 (m, 1H), 0.81 (dt, J = 12.9, 8.8, 1H).

261

[(3,5-difluorophenyl)meth yI]({2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-
9-yllethyl})amine

387

§8.77(d,J = 5.4, 1H), 8.43 (s, 1H), 8.35(d, J =
7.7,1H), 7.83 (m, 2H), 7.03 (m, 3H), 4.01 (s, 2H),
3.74 (ddd, J = 27.7,13.8, 7.4, 2H), 2.96 (m, 1H),
2.39 (m, 4H), 2.23 (dd, J = 13.3, 5.1, 1H), 2.02
(m, 1H), 1.81 (m, 2H), 1.52 (m, 5H), 1.21 (dd, J
=9.4,5.3, 1H), 0.80 (dt, J = 12.9, 8.9, 1H).

262

[(2,3-dimethoxyphenylime
thyl]({2-[(9R)-9-(pyridin-2-yl)-6-

411.1

§8.75(dd, J =5.4,1.2, 1H), 8.21 (td, J = 8.0,1.8,
1H), 7.88 (s, 2H), 7.75(d, J = 8.2, 1H), 7.66 (ddd,
J=76,5.4,0.9, 1H), 7.08 (dd, J = 9.0, 5.6, 2H),
6.87 (dd, J = 6.2, 3.0, 1H), 4.05 (s, 2H), 3.86 (d,
J=6.3,6H),3.73(ddd, J = 12.5, 11.1, 5.4, 2H),

oxaspiro[4.5]decan-9-yllethyl})amine

2.97 (s, 1H), 2.45 (s, 1H), 2.35 (m, 3H), 2.14 (m,
1H), 1.78 (ddd, J = 14.2, 6.0, 3.9, 2H), 1.49 (m,
5H), 1.16 (m, 1H), 0.77 (d, J = 13.3, 1H).
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(continued)

Table 1: Compounds with chemical name and characterization data

MS
Compound. Name (m/z) 1H NMR
[M+H]*
58.73(dd, J=5.5,1.2, 1H), 8.24 (td, J=8.0, 1.7,
1H), 8.00 (s, 1H), 7.78 (d, J = 8.2, 1H), 7.69 (ddd,
, J=75,55,08, 1H), 6.96 (d, J = 1.0, 1H), 6.88
[(3,4-dimethoxyphenyl)me _
263 thyl]({2-[(9R)-9-(pyridin-2-y1)-6- 411.1 Ef' JJ_"71 57‘ 62H'_;)‘36'7525((r:‘ 2:; 2'32 Ez f:; 2;2
oxaspiro[4.5]decan-9-yl]ethyl})amine ' = p ' T ! s
(m, 4H), 2.15 (m, 1H), 1.99 (d, J = 14.2, 1H), 1.79
(m, 2H), 1.49 (m, 5H), 1.18 (s, 1H), 0.79 (dd, J =
15.6, 6.6, 1H).
58.62(dd, J=5.0,1.0, 1H), 7.94 (td, J=7.9, 1.8,
2-methoxy-4-(2-[OR)-6-(pyridin-2- 1H), 7.57 (d, J = 8.1, 1H), 7.42 (m, 1H), 7.00 (s,
264 I)-6-oxaspiro[4.5]decan-9 so7.4 | 1H).6:81(d,J=038,2H) 3.93 (s, 2H), 3.84 (s,
I)]Ieth I}amiio)méth ohenol | 3H),3.70 (m, 3H),2.93 (s, 1H), 2.36 (s, 3H), 2.17
ylethy yilp (m, 1H), 1.90 (d, J = 13.7, 1H), 1.74 (m, 2H), 1.51
(s, 5H), 1.13 (m, 1H), 0.73 (dt, J = 13.2, 8.9, 1H).
58.82 (s, 1H), 8.50 (dd, J = 34.5, 26.7, 3H), 7.93
———— N s A S D
265 9_(pyndIn_g_y:;j:)l(}?:zzgg'5]de°a”' 370 | 7.9,1H), 2.39 (m, 5H), 2.09 (t, J = 13.0, 1H), 1.85
yllethy (d, J =9.0, 2H), 1.60 (d, J = 44.8, 5H), 1.24 (s,
1H), 0.86 (d, J 9.1, 1H).
5 8.64 (m, 5H), 8.16 (s, 1H), 8.00 (d, J = 8.2, 1H),
. 7.95(m, 1H), 4.10 (m, 2H), 3.76 (m, 2H), 3.02 (td,
[(5-bromopyridin-3-
-3 J=12.4,5.0, 1H), 2.49 (m, 2H), 2.29 (m, 3H),
266 g’ir:set:;z'[]i{;gjzngg(pﬁ';f;” |}2);Ir|r)1ir?e 430 1 5 12t J=102, 1H), 1.88 (ddd. J = 25.8, 12.8,
pirols. yilethy 8.1, 2H), 1.57 (m, 5H), 1.26 (m, 1H), 0.86 (dt, J
=12.9, 8.9, 1H).
5 8.80 (s, 1H), 8.63 (s, 1H), 8.49 (dd, J = 17.4,
. 10.6, 3H), 7.93 (m, 3H), 4.08 (s, 2H), 3.75 (dd, J
[(5-chloropyridin-3-
o =20.6,6.9, 2H), 2.99 (d, J = 11.6, 1H), 2.45 (m,
267 gg;"seti*r‘cy)gf{;;fc?nf’gfpﬁgtdh'”l}z)ayrgife 386 | 5H), 2.28 (m, 3H), 2.08 (d, J = 14.3, 1H), 1.85 (d,
pirols. yllethy J=7.5,2H), 1.60 (m, 5H), 1.23 (s, 1H), 0.84 (d,
J=5.6,1H).
58.81(d,J =5.5, 1H), 8.48 (m, 3H), 7.95 (m, 3H),
» 4.22(d, J = 13.4, 2H), 3.98 (s, 3H), 3.75 (ddd, J
[(5-methoxypyridin-3-
n- =19.2,12.7,9.3,2H), 3.04 (td, J = 11.6, 4.8, 1H),
| e | w1 |86 S )
pirols. yllethy 1.57 (m, 6H), 1.26 (d, J = 10.9, 1H), 0.85 (dt, J =
12.4, 8.7, 1H).
5 8.96 (d, J = 15.0, 1H), 8.83 (t, J = 10.5, 2H),
. 8.53 (dt, J = 15.9, 8.0, 2H), 8.23 (d, J = 15.0, 1H),
5 [(fng?os["l(g{éfc'znz_x) 6 7.97 (ddd, J = 13.4, 11.9, 7.5, 2H), 4.13 (m, 2H),
269 POl 377.1 | 3.77 (m, 2H), 3.02 (m, 1H), 2.50 (ddd, J = 26.3,

yllethyl}amino)meth yllpyridine-3-
carbonitrile

14.4,3.7, 2H), 2.31 (m, 3H), 2.13 (dd, J = 19.3,
11.3,1H), 1.88 (ddd, J=17.2,11.0, 7.0, 2H), 1.58
(m, 5H), 1.27 (m, 1H), 0.85 (dt, J = 12.8, 8.7, 1H).
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(continued)

Table 1: Compounds with chemical name and characterization data

Compound.

Name

MS
(m/z)
[M+H]*

1H NMR

270

[(5-methylpyridin-3-
yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

366

§8.71(dd, J =50.6,19.3, 3H), 8.37 (m, 2H), 7.85

(m, 2H), 4.20 (d, J = 13.3, 2H), 3.74 (ddd, J =

11.9, 11.1, 5.6, 2H), 3.02 (m, 1H), 2.44 (m, 7H),

225 (dd, J = 12.5, 5.0, 1H), 1.84 (m, 2H), 1.57

(tdd,J =24.6,15.7,8.5,5H), 1.22(d, J=9.3, 1H),
0.83 (m, 1H).

271

{2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethyl}({[5-(trifluoromethyl)pyri din-3-
yllmethyl})amine

420.1

§8.96 (s, 1H), 8.81 (m, 2H), 8.45 (td, J = 8.1, 1.6,

2H), 8.21 (s, 1H), 7.90 (m, 2H), 4.16 (m, 2H), 3.77

(dtd, J = 12.7, 9.5, 5.3, 2H), 3.04 (td, J = 12.2,

5.1, 1H), 2.50 (m, 2H), 2.31 (ddd, J = 21.7, 14.1,

7.0, 3H), 2.12 (d, J = 12.6, 1H), 1.87 (ddd, J =

20.7,12.7,7.7, 2H), 1.58 (m, 5H), 1.26 (m, 1H),
0.85 (m, 1H).

272

{[6-chloro-5-(trifluoromethyl)pyri din-
3-yllmethyl}({2-[(9R)-9-(pyridin-2-yl)-
6-oxaspiro[4.5]decan-9-
yllethyl})amine

454 1

§ 8.70(m, 1H), 8.60 (d, J = 2.1, 1H), 8.28 (d, J =
2.2, 1H), 8.16 (td, J = 7.9, 1.8, 1H), 7.73 (d, J =
8.2, 1H), 7.62 (ddd, J = 7.6, 5.3, 1.0, 1H), 4.12
(m, 2H), 3.73 (m, 2H), 3.18 (brs, 1H), 2.99 (td, J
=12.0,5.1,2H),2.49 (td, J = 12.0, 4.4, 1H), 2.35
(dd, J =14.1,1.9, 3H), 2.13 (ddd, J = 14.2, 12.1,
5.2, 1H), 1.79 (dd, J = 5.6, 3.7, 2H), 1.62 (dd, J
=7.8,2.8, 1H), 1.51 (dd, J = 7.9, 4.1, 4H), 1.18
(m, 1H), 0.78 (dt, J = 13.2, 8.9, 1H).

273

{[2-fluoro-5-(trifluoromethyl)pyri din-3-
yllmethyl}({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

438.1

§ 8.73 (dd, J = 5.3, 1.2, 1H), 8.62 (s, 1H), 8.35
(dd, J = 8.5,2.3, 1H), 8.22 (td, J = 8.0, 1.6, 1H),
7.78 (d,J = 8.2, 1H), 7.67 (dd, J = 6.9, 5.8, 1H),
4.25 (brs, 1H), 4.13 (m, 2H), 3.74 (ddd, J = 12.3,
11.0, 5.5, 2H), 3.05 (td, J = 11.9, 5.1, 1H), 2.54
(td, J = 12.0, 4.4, 1H), 2.35 (dt, J = 9.7, 5.3, 3H),
2.16(ddd, J=9.9, 8.8,3.8,1H),2.01(d, J = 14.1,
1H), 1.80 (m, 2H), 1.62 (m, 1H), 1.49 (m, 4H),
1.19 (m, 1H), 0.79 (dt, J = 13.1, 8.8, 1H).

274

{[6-fluoro-5-(trifluoromethyl)pyri din-3-

438.1

§8.58 (d, J = 4.0, 1H), 8.45 (s, 1H), 8.35(d, J =
9.0, 1H), 7.85 (m, 1H), 7.51 (d, J = 8.1, 1H), 7.33
(dd, J=7.4,4.9, 1H), 4.12 (m, 2H), 3.70 (dd, J =

yllmethyl}({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

8.8, 2.9, 2H), 2.98 (m, 2H), 2.47 (dd, J = 12.1,

7.4,2H),2.38 (t, J =11.7, 2H),2.18 (dd, J = 12.9,

4.8,1H), 1.90(d, = 13.7, 1H), 1.70 (m, 2H), 1.60

(m, 1H), 1.50 (dt, J = 39.4, 20.7, 4H), 1.11 (m,
1H), 0.73 (dt, J = 13.5, 9.1, 1H).

275

{2-[(9R)-9-(pyridin-2-y|)-6-
oxaspiro[4.5]decan-9-
yllethyl}({[3-(trifluoromethyl)pyri din-2-
yllmethyl})amine

420.1

§ 9.29 (brs, 1H), 8.90 (s, 1H), 8.86 (d, J = 5.1,
1H), 8.80 (dd, J = 5.7, 1.2, 1H), 8.49 (td, J = 8.0,
1.7,1H),7.98 (d, J = 8.2, 1H), 7.91 (ddd, J = 7.6,
5.7,1.0, 1H), 7.74 (d, J = 5.1, 1H), 4.27 (m, 2H),
3.81(dt, J=12.8,4.6, 1H), 3.72(m, 1H), 3.13(td,

J=12.1,5.1, 1H), 2.60 (td, J = 12.3, 4.1, 1H),
2.49(m, 1H), 2.33 (m, 3H), 2.10(d, J = 14.3, 1H),
1.85(m, 2H), 1.65 (m, 1H), 1.52 (m, 4H), 1.25 (m,

1H), 0.84 (dt, J = 12.8, 8.8, 1H).
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(continued)

Table 1: Compounds with chemical name and characterization data

MS
Compound. Name (m/z) 1H NMR
[M+H]*
68.81(dd,J=5.5,1.2,1H),8.75(d,J=4.4, 1H),
8.32 (td, J =8.0,1.7, 1H), 8.16 (dd, J = 8.0, 0.7,
1H), 7.86 (d, J =8.2,1H), 7.77 (odd, J = 7.6, 5.5,
{2-[(9R)-9-(pyridin-2-yl)-6- 1.0,1H),7.59(dd,J=7.5,5.0, 1H), 4.40 (m, 2H),
276 oxaspiro[4.5]decan-9- 4201 3.75(m, 2H),3.13 (td, J =12.0, 5.3,1H), 2.66 (td,
yllethyl}({[4-(trifluoromethyl)pyri din-3- J=12.1,4.5,1H),2.49(ddd, J=13.7,11.9, 4.5,
yllmethyl})amine 1H), 2.41 (m, 1H), 2.32 (m, 2H), 2.07 (d, J = 14.0,
1H), 1.85(ddd, J =9.3,7.7, 4.5, 2H), 1.64 (m,
1H), 1.51(m,4H),1.22 (m, 1H),0.82 (dt,J=13.1,
8.9, 1H).
6 8.80(dd,J=5.5,1.3, 1H),8.75(d, J=5.0, 1H),
8.31 (td, J =8.0,1.7, 1H), 7.84 (d, J = 8.2, 1H),
{2-[(9R)-9-(pyridin-2-yl)-6- 7.75(ddd, J =7.6,5.5, 0.9, 1H), 7.65 (M, 2H),
277 oxaspiro[4.5]decan-9- 420.1 4.31(m, 2H), 3.74 (m, 2H), 3.09 (td, J=12.0, 5.2,
yllethyl}({[4-(trifluoromethyl)pyri din-2- ' 1H), 2.60 (td, J = 12.1, 4.4, 1H), 2.36 (m, 4H),
yllmethyl})amine 2.05(d,J=14.1,1H), 1.82 (m, 2H), 1.64 (m, 1H),
1.50 (m, 4H), 1.20 (m, 1H), 0.81 (dt, J=12.8, 8.8,
1H).
500 [(4-chlorophenyl)methyl]({ 2-[4-(4-
methoxyphenyl)-2,2-dimethyloxan-4-
yllethyl})amine
501 [(3,4-dimethoxyphenyl)met
hyl][2-(2,2-dimethyl-4-phenyloxan-4-
yl)ethyllamine
502 2-[({2-[2-ethyl-2-methyl-4-(4-
methylphenyl)oxan-4-
yllethyl}amino)methyl] phenol
503 [2-(2,2-dimethyl-4-phenyloxan-4-
yl)ethyl][(2-fluorophenyl)methyl]a
mine
504 4-[({2-[4-(2-methoxyphenyl)-2,2-
dimethyloxan-4-
yllethyl}amino)methyl] -N,N-
dimethylaniline
505 2-[({2-[2-ethyl-4-(4-fluorophenyl)-2-
methyloxan-4-yl]lethyl}amino)methyl]
phenol

Example 13: Opioid Receptor Ligands

[0206] The following compounds in Table 2 can also be prepared according to the procedures described above from
appropriate starting materials and appropriate reagents and would be expected to also have similar properties and
therapeutic effects as other compounds described herein. In addition to the specific structure shown the other isomers
or enantiomers are included with the description herein. Compounds that have been made lists NMR data and prophetic
examples do not list NMR data.
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Table 2: Examples with chemical name and/or characterization data

Compound | Name Structure and/or NMR Spectrum
506. {2-[(9R)-9-(pyridin-2-yl)-6- MS: 353.2
oxaspiro[4.5]decan-9- "H NMR (400 MHz, CD3CN) § 9.16 (s, 1H), 8.78 (s, 2H),
yllethyl}(pyrimidin-5-ylmethyl)amine 8.70(dd, J=5.3,1.1,1H), 8.16 (td, J =8.0, 1.8, 1H), 7.74
(d,J=8.2,1H),7.62(ddd, J=7.6,5.4,0.9, 1H), 4.27 (brs,
1H), 4.04 (t, J = 7.7, 2H), 3.73 (m, 2H), 3.01 (td, J = 12.0,
5.1, 1H), 2.50 (td, J = 12.0, 4.4, 1H), 2.33 (m, 3H), 2.12
(ddd, J=19.0, 11.7, 5.2, 1H), 1.99 (d, J = 10.1, 1H), 1.78
(m, 2H), 1.61 (m, 1H), 1.48 (m, 4H), 1.17 (m, 1H), 0.78
(dt, J=13.1,8.9, 1H).
507. [(2-methylpyrimidin-5-
yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine
508. {2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethy }{{[2-(trifluoromethy)pyrimidin-5-
yllmethyl})amine
5009. [(2-methoxypyrimidin-5- MS: 383.3
ylmethyl]({2-[(9R)-9-(pyridin-2-y1)-6- "H NMR (400 MHz, CD3CN) & 8.69 (dd, J =5.2, 1.1, 1H),
oxaspiro[4.5]decan-9-yllethyl})amine 8.54 (s, 2H), 8.10 (td, J =7.9,1.7, 1H), 7.69 (d, J = 8.1,
1H), 7.56 (dd, J = 6.7, 5.3, 1H), 3.98 (s, 5H), 3.71 (m, 3H),
3.50 (brs, 1H), 2.98 (td, J = 12.0, 5.0, 1H), 2.47 (td, J =
12.0, 4.3, 1H), 2.37 (m, 2H), 2.27 (m, 1H), 2.10 (m, 1H),
1.77 (m, 2H), 1.62 (m, 1H), 1.47 (dddd, J = 14.1, 12.4, 8.4,
4.9, 4H), 1.17 (m, 1H), 0.77 (dt, J = 13.1, 8.9, 1H).
510. (pyridazin-4-ylmethyl)({2-[(9R)-

9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-9-
yllethyl})amine
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(continued)

Compound | Name Structure and/or NMR Spectrum
511. [(6-methylpyridazin-4-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine
512. {2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethyl}{{[6-(trifluoromethyl)pyridazin-4-
yllmethyl})amine
513. [(6-methoxypyridazin-4-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine
514. (pyrazin-2-ylmethy)({2-[(9R)-9-(pyridin- MS: 353.3
2-yl)-6-oxaspiro[4.5]decan-9- TH NMR (400 MHz, CD3CN) § 8.74 (dd, J =5.3, 1.1, 1H),
yllethyl})amine 8.60 (d, J = 1.6, 2H), 8.55 (m, 1H), 8.16 (td, J = 7.9, 1.7,
1H),7.73(d,J=8.2, 1H), 7.61 (ddd, J=7.5,5.3, 0.8, 1H),
7.13 (brs, 1H), 4.25 (m, 2H), 3.73 (m, 2H), 3.09 (id, J =
11.8, 5.4, 1H), 2.61 (td, J = 11.9, 4.6, 1H), 2.37 (m, 3H),
2.18(ddd, J=13.7,11.6, 5.5, 1H), 1.99 (m, 1H), 1.77 (dd,
J=9.6,4.4,2H),1.62(m, 1H), 1.48 (m, 4H), 1.18 (m, 1H),
0.79 (dt, J =13.1, 8.9, 1H).
515. [(6-methylpyrazin-2-yl)methyl]({2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4 .5]decan-9-
yllethyl})amine
516. {2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethy}({[6-(trifluoromethy|)pyrazin-2-
yllmethyl})amine
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(continued)

Compound

Name

Structure and/or NMR Spectrum

517.

[(6-methoxypyrazin-2-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

518.

[(5-methylpyrazin-2-yl)methyl]({2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-9-
yllethyl})amine

519.

{2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethy}({[5-(trifluoromethyl)pyrazin-2-
yllmethyl})amine

520.

[(5-methoxypyrazin-2-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

521.

{2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yl]lethyl}(quinolin-
3-ylmethyl)amine

MS: 402.3
TH NMR (400 MHz, CD3CN) & 9.90 (brs, 1H), 9.15 (d, J
=1.7, 1H), 8.89 (s, 1H), 8.77 (dd, J = 5.6, 1.3, 1H), 8.40
(td, J=8.0, 1.6, 1H), 8.30 (d, J =8.6, 1H), 8.16 (d, J = 8.2,
1H), 8.08 (ddd, J = 8.5, 7.0, 1.3, 1H), 7.90 (m, 2H), 7.81
(m, 1H), 4.36 (m, 2H), 3.74 (m, 2H), 3.06 (td, J = 12.0, 5.1,
1H), 2.57 (td, J = 12.2, 4.1, 1H), 2.45 (m, 1H), 2.29 (m,
3H), 2.08 (m, 1H), 1.98 (d, J = 2.5, 1H), 1.83 (m, 2H), 1.64
(ddd, J = 11.6, 8.7, 3.4, 1H), 1.50 (m, 4H), 1.23 (ddd, J =
10.4, 4.4, 2.4, 1H), 0.82 (dt, J = 12.9, 8.8, 1H).

=
s
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(continued)

Compound

Name

Structure and/or NMR Spectrum

522.

(1H-pyrazol-3-yImethyl)({2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-9-
yllethyl})amine

MS: 341.2
1H NMR (400 MHz, CD3CN) § 8.76 (dd, J = 5.5, 1.2, 1H),
8.28 (td, J = 8.0, 1.7, 1H), 7.80 (d, J = 8.2, 1H), 7.73 (ddd,
J=76,55,09, 1H),7.61(d, J=2.3, 1H),6.32(d, J =
2.3, 1H), 5.78 (brs, 1H), 4.09 (m, 2H), 3.72 (m, 2H), 2.98
(td, J=12.0,5.2, 1H), 2.47 (td, J =12.1, 4.3, 1H), 2.36 (m,
3H), 2.16 (m, 1H), 2.02 (d, J = 14.2, 1H), 1.79 (m, 2H),
1.62 (m, 1H), 1.49 (m, 4H), 1.19 (m, 1H), 0.79 (dt, J = 12.9,
8.8, 1H).

N~-NH

523.

[(1-methyl-1H-pyrazol-3-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

MS: 355.3
1H NMR (400 MHz, CD3CN) & 8.98 (brs, 1H), 8.73 (dd, J
=5.3,1.1, 1H), 8.73 (dd, J = 5.3, 1.1, 1H), 8.16 (m, 2H),
7.72(d,J=8.2, 1H), 7.72 (d, J = 8.2, 1H), 7.62 (ddd, J =
7.5,5.4,0.8, 1H), 7.62 (ddd, J = 7.5, 5.4, 0.8, 1H), 7.47
d,J=2.2,1H),7.47(d,J=2.2, 1H),6.25 (d, J = 2.2, 1H),
6.25 (d, J = 2.2, 1H), 4.02 (m, 2H), 3.80 (s, 3H), 3.72 (m,
2H), 2.98 (td, J = 11.8, 5.2, 1H), 2.48 (td, J = 11.9, 4.2,
1H), 2.33 (m, 3H), 2.12 (ddd, J = 13.5, 11.9, 5.4, 1H), 1.99
(m, 1H), 1.77 (m, 2H), 1.62 (m, 1H), 1.48 (m, 4H), 1.17
(m, 1H), 0.78 (dt. J = 13.1. 8.9, 1H).

524.

[(5-methyl-1H-pyrazol-3-
yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

MS: 355.3
1H NMR (400 MHz, CD3CN) § 8.78 (dd, J = 5.5, 1.2, 1H),
8.34 (td, J = 8.0, 1.7, 1H), 7.79 (m, 2H), 6.07 (s, 1H), 5.95
(brs, 1H), 4.02 (m, 2H), 3.72 (m, 2H), 2.97 (td, J = 12.0,
5.1, 1H), 2.44 (ddd, J = 12.1, 10.0, 4.2, 1H), 2.34 (m, 3H),
2.26 (s, 3H), 2.18 (td, J = 13.1,5.2, 1H), 2.03 (d, J = 14.2,
1H), 1.81 (ddd, J = 8.7, 7.4, 3.8, 2H), 1.63 (ddd, J = 14.6,
10.4, 4.6, 1H), 1.49 (m, 4H), 1.20 (m, 1H), 0.81 (dt, J =
12.9, 8.9, 1H).
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525.

[(1,5-dimethyl-1H-pyrazol-3-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

MS: 369.3
1H NMR (400 MHz, CD3CN) § 12.13 (brs, 1H), 8.77 (dd,
J=5.4,1.2,1H), 8.28 (td, J = 8.0, 1.7, 1H), 8.00 (brs, 1H),
7.74 (m, 2H), 6.03 (s, 1H), 3.96 (m, 2H), 3.73 (m, 5H), 2.96
(td, J=12.0,5.2, 1H), 2.47 (td, J =12.1, 4.2, 1H), 2.36 (m,
3H), 2.17 (m, 4H), 2.00 (m, 1H), 1.79 (m, 2H), 1.63 (ddd,
J=8.4,76,3.3, 1H), 1.50 (m, 4H), 1.19 (ddd, J = 10.1,

6.6,1.8, 1H), 0.81 (dt, J = 12.9, 8.9, 1H).

526.

(1H-pyrazol-4-yImethyl)({2-[(9R)-
9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-9-
yllethyl})amine

MS: 341.2
1H NMR (400 MHz, CD3CN) § 8.73 (dd, J = 5.3, 1.1, 1H),
8.21(td, J = 8.0, 1.7, 2H), 7.75 (d, J = 8.2, 1H), 7.66 (m,
3H), 7.56 (s, TH), 3.96 (s, 2H), 3.73 (m, 2H), 2.91 (m, TH),
2.32 (m, 4H), 2.08 (m, 1H), 1.99 (m, 1H), 1.78 (m, 2H),
1.62 (m, 1H), 1.49 (m, 4H), 1.19 (m, 1H), 0.78 (dt, J = 13.1,
8.8, 1H).

527.

[(1-methyl-1H-pyrazol-4-
yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

MS: 355.2
1H NMR (400 MHz, CD3CN) § 8.78 (dd, J = 5.5, 1.3, 1H),
8.32(td, J = 8.0, 1.7, 1H), 7.84 (d, J = 8.2, 1H), 7.77 (ddd,
J=7.6,5.5,0.9, 1H), 7.71 (brs, 1H), 7.55 (s, 1H), 7.43 (s,
1H), 3.91 (s, 2H), 3.81 (d, J = 11.7, 3H), 3.73 (m, 2H), 2.90
(dt, J = 11.7, 5.8, 1H), 2.35 (m, 4H), 2.14 (ddd, J = 10.8,
10.2, 5.2, 1H), 2.03 (d, J = 14.2, 1H), 1.80 (m, 2H), 1.62
(tdd, J=8.7,6.8,2.7, 1H), 1.49 (m, 4H), 1.20 (m, 1H), 0.80
(dt, J=12.9, 8.8, 1H).

528.

[(5-methyl-1H-pyrazol-4-
yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine
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529. [(1,5-dimethyl-1H-pyrazol-4-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6- f—’-"{N__
oxaspiro[4.5]decan-9-yllethyl})amine A
530. [(5,6-difluoropyridin-3- N F
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6- = |
oxaspiro[4.5]decan-9-yllethyl})amine \ F
531. [(5-chloro-6-fluoropyridin-3- N F
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6- - l
oxaspiro[4.5]decan-9-yllethyl})amine = Ci
532. [(5-bromo-6-fluoropyridin-3- N F
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6- = | ~
oxaspiro[4.5]decan-9-yllethyl})amine X Br
533. [(6-fluoro-5-iodopyridin-3- T
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6- z |
oxaspiro[4.5]decan-9-yllethyl})amine x i
534. [(6-fluoro-5-methylpyridin-3- MS: 384.3
ylmethyl]({2-[(9R)-9-(pyridin-2-yl)-6- 1H NMR (400 MHz, CD3CN) § 8.73(d, J=4.4, 1H), 8.36
oxaspiro[4.5]decan-9-yllethyl})amine (s, 1H),8.20(d, J=7.8, 1H), 8.01 (s, 1H), 7.77 (t, J =7 1,
2H), 7.66 (m, 1H), 4.01 (s, 2H), 3.73 (m, 2H), 2.98 (dd, J
=11.6, 6.9, 1H), 2.36 (m, 5H), 2.26 (s, 3H), 2.16 (dd, J =
13.2, 5.1, 2H), 1.80 (m, 2H), 1.51 (m, 6H), 1.20 (dd, J =
8.7,4.7,1H),0.79 (d, J = 13.3, 1H).
N F
g
S
535. [(6-fluoro-5-methoxypyridin-3- —F
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6- |
oxaspiro[4.5]decan-9-yllethyl})amine X" 0OMe

91




10

15

20

25

30

35

40

45

50

55

EP 2 688 403 B1
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Compound | Name Structure and/or NMR Spectrum
536, 2-fluoro-5-[({2-[(9R)-9-(pyridin-2-yI)-6- T
oxaspiro[4.5]decan-9- z ‘
yllethyl}amino)methyl]pyridine-3- X NCN
carbonitrile
537. [(6-chloro-5-fluoropyridin-3- MS: 404 .2
ylmethyl]({2-[(9R)-9-(pyridin-2-yl)-6- 1H NMR (400 MHz, CD3CN) § 8.68 (dd, J =5.2, 1.1, 1H),
oxaspiro[4.5]decan-9-yllethyl})amine 8.24 (d,J=1.9, 1H), 8.10(td, J = 7.9, 1.8, 1H), 7.78 (dd,
J=9.0,20 1H),7.69(d,J=8.2, 1H), 7.56 (ddd, J = 7.5,
5.3, 0.9, 1H), 4.75 (brs, 1H), 4.07 (m, 2H), 3.72 (m, 2H),
2.99 (td, J =11.9, 5.2, 1H), 2.48 (td, J = 12.0, 4.5, 1H),
2.32 (m, 3H), 2.11 (m, 1H), 1.77 (m, 2H), 1.62 (m, 1H),
1.49 (m, 4H), 1.17 (m, 1H), 0.77 (dt, J = 13.1, 8.9, 1H).
= - — N CI
g
X-F
538. [(5,6-dichloropyridin-3- MS: 422.2
ylmethyl]({2-[(9R)-9-(pyridin-2-yl)-6- 1H NMR (400 MHz, CD3CN) & 8.51 (m, 1H), 8.33 (d, J =
oxaspiro[4.5]decan-9-yllethyl})amine 2.1,1H),8.12(d, J=2.1, 1H), 7.76 (t, J = 7.9, 1H), 7.49
(d,J=8.1,1H),7.23(dd, J=7.4,49,1H),4.26 (d, J =
1.5,2H),3.57 (dd, J=7.7, 3.0, 2H), 3.09 (td, J = 12.2, 4.6,
1H),2.55 (td, J =12.1,4.6, 1H), 2.27 (dddd, J = 25.5, 17.3,
14.3, 3.4, 4H), 1.77 (m, 1H), 1.59 (m, 2H), 1.34 (m, 6H),
0.98(dd, J = 11.4, 5.0, 1H), 0.60 (dt, J = 13.4, 9.0, 1H).
~ — _N__Cl
g
¢
539. [(5-bromo-6-chloropyridin-3- MS: 466.1

ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

1H NMR (400 MHz, CD3CN) § 8.64 (d, J = 5.1, 1H), 8.36
d,J =21, 1H), 8.24 (d, J = 2.1, 1H), 8.02 (m, 1H), 7.69
(d, J = 8.0, 1H), 7.47 (m, 1H), 3.59 (m, 2H), 3.17 (d, J =
4.7,1H), 2.63 (d, J = 4.5, 1H), 2.34 (m, 4H), 2.12 (d, J =
4.8,1H), 1.85(d, J = 13.8, 1H), 1.66 (m, 2H), 1.35 (m, 6H),

1.02 (m, 1H), 0.66 (s,
f\ N_Ci
NN SN g,
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Compound | Name Structure and/or NMR Spectrum
540. [(6-chloro-5-iodopyridin-3-
= N i
ymethylJ{2-[(9R)-9(pyridin-2-yl)-6- [\/\ " ﬂc
oxaspiro[4.5]decan-9-yllethyl})amine N >N S |
(o(\/
541. [(6-chloro-5-methylpyridin-3- MS: 400.2
ylmethyl]({2-[(9R)-9-(pyridin-2-yl)-6- 1H NMR (400 MHz, CD3CN) § 8.70 (dd, J =5.3, 1.2, 1H),
oxaspiro[4.5]decan-9-yllethyl})amine 8.20(t,J=2.4,1H),8.17 (dd, J=7.9,1.7, 1H), 7.74 (t, J
=5.2,2H), 7.63(ddd, J=7.5,5.3,0.9, 1H), 5.11 (s, 1H),
4.01 (m, 2H), 3.73 (m, 2H), 2.98 (td, J = 11.9, 5.1, 1H),
2.46 (td, J = 12.0, 4.2, 1H), 2.33 (m, 6H), 2.12 (ddd, J =
14.7,10.5, 5.3, 1H), 1.99 (d, J = 6.9, 1H), 1.78 (m, 2H),
1.62(m, 1H), 1.48 (m, 4H), 1.18 (m, 1H), 0.78 (dt, J=13.1,
8.9, 1H).
/&» ] - /N Ci
542. [(6-chloro-5-methoxypyridin-3- MS: 416.2
yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6- 1H NMR (400 MHz, CD3CN) § 8.73 (dd, J =5.4, 1.2, 1H),
oxaspiro[4.5]decan-9-yllethyl})amine 8.26 (td, J=7.9,1.6, 1H),7.93(d, J=1.9, 1H), 7.80 (d, J
=8.2,1H),7.70(dd, J=7.1,5.9, 1H), 7.52(d, J = 1.9, 1H),
5.05 (brs, 1H), 4.04 (m, 2H), 3.90 (s, 3H), 3.74 (m, 2H),
2.98(td, J=12.0,5.1, 1H), 2.40 (dddd, J=19.5, 12.3, 9.6,
4.7,3H), 2.16 (m, 1H), 1.99 (m, 1H), 1.80 (m, 2H), 1.63
(ddd, J =14.5,7.2,3.0, 1H), 1.49 (m, 4H), 1.20 (m, 1H),
0.80 (dt, J = 12.9, 8.8, 1H).
N_C
|
= OMe
543, 2-chloro-5-[({2-[(9R)-9-(pyridin-2-y!)-6- O
oxaspiro[4.5]decan-9- - |
yllethyl}amino)methyl]pyridine-3- X NcN
carbonitrile
544 3-fluoro-5-[({2-[(9R)-9-(pyridin-2-yl)-6-

oxaspiro[4.5]decan-9-
yllethyl}amino)methyl]pyridine-2-
carbonitrile
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545.

3-chloro-5-[({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethyl}amino)methyl]pyridine-2-
carbonitrile

546.

3-bromo-5-[({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethyl}amino)methyl]pyridine-2-
carbonitrile

547.

3-iodo-5-[({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethyl}amino)methyl]pyridine-2-
carbonitrile

548.

3-methyl-5-[({2-[(9R)-9-(pyridin-2-y!)-6-
oxaspiro[4.5]decan-9-
yllethyl}amino)methyl]pyridine-2-
carbonitrile

549.

3-methoxy-5-[({2-[(9R)-9-(pyridin-2-yl)-
6-oxaspiro[4.5]decan-9-
yllethyl}amino)methyl]pyridine-2-
carbonitrile

550.

5-[({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethyl}amino)methyl]pyridine-2,3-
dicarbonitrile

551.

5-[({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethyl}amino)methyl]-
3-(trifluoromethyl)pyridine-2-carbonitrile

552.

{[5-fluoro-6-(trifluoromethyl)pyridin-3-
yllmethyl}({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine
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Compound | Name Structure and/or NMR Spectrum
553. {[5-chloro-6-(trifluoromethyl)pyridin-3-
yllmethyl}({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine
554, {[5-bromo-6-(trifluoromethyl)pyridin-3- MS: 498.1
yllmethyl}({2-[(9R)-9-(pyridin-2-yl)-6- 1H NMR (400 MHz, CD3CN) § 8.74 (dd, J =54, 1.2, 1
oxaspiro[4.5]decan-9-yllethyl})amine H), 8.64 (d,J = 1.6, 1 H), 8.32 (d, J = 1.2, 1 H), 8.26 (td,
J=80,16,1H),781(d,J=82,1H),7.71(dd,J =71,
6.0, 1H), 4.12 (m, 3H), 3.74 (m, 3H), 3.00 (td, J = 12.0,
5.1, 1H), 2.49 (td, J =12.1, 4.2, 1H), 2.37 (ddd, J = 14.0,
11.9, 5.0, 3H), 2.16 (m, 1H), 2.02 (m, 1H), 1.81 (m, 2H),
1.63 (ddd, J =14.4, 8.7, 4.7, 1H), 1.49 (m, 4H), 1.21 (m,
1H), 0.80 (dt, J = 13.0, 8.9, 1H).
_N__CF;
|
= Br
555, {[5-iodo-6-(trifluoromethyl)pyridin-3- N__CF,
y)Imethy)}({2-[(9R)-9-(pyridin-2-y!)-6- - |
oxaspiro[4.5]decan-9-yllethyl})amine = |
556. {[5-methyl-6-(trifluoromethyl)pyridin-3- N__Cr
yllmethyl}({2-[(9R)-9-(pyridin-2-yl)-6- . |
oxaspiro[4.5]decan-9-yllethyl})amine X
557. {[5-methoxy-6-(trifluoromethyl)pyridin-3- N. _CF,
yllmethyl}({2-[(9R)-9-(pyridin-2-yl)-6- i [
oxaspiro[4.5]decan-9-yllethyl})amine = OMe
558. 5-[({2-[(9R)-9-(pyridin-2-yl)-6- N__CFy
oxaspiro[4.5]decan-9- e
yllethylyamino)methyl]- =eN
2-(trifluoromethyl)pyridine-3-carbonitrile
559, {[5,6-bis(trifluoromethyl)pyridin-3- N__CF;
yllmethyl}({2-[(9R)-9-(pyridin-2-yl)-6- - |
oxaspiro[4.5]decan-9-yllethyl})amine = CF3
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560.

[(5-fluoro-6-methylpyridin-3-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

Wl AT
N _.,\“\/ A \F
8y
~

5,

561.

[(5-chloro-6-methylpyridin-3-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

562.

[(5-bromo-6-methylpyridin-3-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

563.

[(5-iodo-6-methylpyridin-3-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

564.

[(5,6-dimethylpyridin-3-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

565.

[(5-methoxy-6-methylpyridin-3-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

566.

2-methyl-5-[({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-
yllethyl}amino)methyl]pyridine-3-
carbonitrile

567.

{[6-methyl-5-(trifluoromethyl)pyridin-3-
yllmethyl}({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

96




10

15

20

25

30

35

40

45

50

55

EP 2 688 403 B1

(continued)

Compound | Name Structure and/or NMR Spectrum
568. [(5-fluoro-6-methoxypyridin-3- MS: 400.3
ylmethyl]({2-[(9R)-9-(pyridin-2-yl)-6- 1H NMR (400 MHz, CD3CN) § 8.63 (dd, J =5.3, 1.2, 1H),
oxaspiro[4.5]decan-9-yllethyl})amine 8.25 (s, 1H), 8.12 (td, J = 8.0, 1.6, 1H), 7.83 (d, J = 1.9,
1H),7.67 (d, J=8.2, 1H), 7.57 (dd, J = 6.8, 5.7, 1H), 7.44
(dd, J =11.1,2.0, 1H), 3.88 (d, J = 6.7, 5H), 3.62 (m, 2H),
2.86 (dd, J=11.5,7.1, 1H), 2.26 (m, 4H), 2.05 (dd, J =
12.7,5.0, 1H), 1.69 (ddd, J = 9.5, 8.0, 4.4, 2H), 1.69 (ddd,
J=95,8.0,4.4,2H), 1.39 (m, 5H), 0.68 (d. J = 13.3. 1H).
= - - /N OMe
H
\N / ,e“\/N\/gJ:F
569. [(5-chloro-6-methoxypyridin-3- MS: 416.2
ylmethyl]({2-[(9R)-9-(pyridin-2-yl)-6- 1H NMR (400 MHz, CD3CN) § 8.65 (d, J = 5.4, 1H), 8.21
oxaspiro[4.5]decan-9-yllethyl})amine (s, 1H), 8.18 (d, J = 8.0, 1H), 7.96 (d, J = 2.1, 1H), 7.72
(m, 2H), 7.63 (t, J = 6.4, 1H), 3.87 (m, 5H), 3.62 (m, 2H),
2.85(dd,J=11.5,7.2, 1H), 2.27 (m, 4H),2.07 (d, J=4.9,
1H), 1.91 (d, J = 14.1, 1H), 1.69 (m, 2H), 1.39 (m, 5H),
1.10 (m, 1H), 0.69 (d, J = 13.2, 1H).
~ _N__OMe
|
\/&/\\rc,
570. [(5-bromo-6-methoxypyridin-3- MS: 460.2
ylmethyl]({2-[(9R)-9-(pyridin-2-yl)-6- 1H NMR (400 MHz, CDCI3) § 8.79 (dd, J = 5.7, 1.3, 1H),
oxaspiro[4.5]decan-9-yllethyl})amine 8.43(td, J=8.0, 1.7, 1H), 8.11(d, J=2.1, 1H), 7.98 (d, J
=21,1H),7.92(d,J=8.2, 1H), 7.86 (ddd, J = 7.6, 5.7,
1.0, 1H), 5.63 (brs, 1H), 3.97 (m, 5H), 3.75 (m, 2H), 2.96
(m, 1H),2.42 (dq,J=12.2,4.1,2H), 2.33(d, J = 14.1, 2H),
2.21 (m, 1H), 2.06 (d, J = 14.2, 1H), 1.83 (m, 2H), 1.64
(ddd, J =19.4, 10.1, 4.4, 1H), 1.50 (m, 4H), 1.23 (m, 1H),
0.82 (dt, J =12.9, 8.9, 1H).
(4\ _N__OMe
/ H\/[I
\N o~N X g;
571. [(5-iodo-6-methoxypyridin-3-

ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-1]ethyl})amine
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(continued)

Compound | Name Structure and/or NMR Spectrum
572. [(6-methoxy-5-methylpyridin-3- MS: 396.3
ylmethyl]({2-[(9R)-9-(pyridin-2-yl)-6- 1H NMR (400 MHz, CDCI3) § 8.78 (dd, J = 5.6, 1.3, 1H),
oxaspiro[4.5]decan-9-yllethyl})amine 8.38(td, J=8.0,1.7, 1H), 7.96 (d, J=2.2, 1H), 7.88 (d,
=8.2,1H),7.81(ddd,J=7.6,5.6,1.0,1H),7.49(d, J =
1.5, 1H), 5.36 (brs, 1H), 3.93 (m, 5H), 3.74 (m, 2H), 2.95
(dd, J=11.4,7.7, 1H), 2.39 (m, 4H), 2.21 (dd, J =13.2,
5.4,1H),2.14 (m, 3H),2.05(d, J=14.2, 1H), 1.82 (m, 2H),
1.63 (m, 1H), 1.50 (m, 4H), 1.21 (ddd, J = 10.5, 6.1, 2.5,
1H), 0.81 (dt, J = 12.9, 8.8, 1H).
573. [(5,6-dimethoxypyridin-3-
ylymethyl]({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine
574. 2-methoxy-5-[({2-[(9R)-9-(pyridin-2-yl)-
6-oxaspiro[4.5]decan-9-
yllethyl}amino)methyl]pyridine-3-
carbonitrile
575. {[6-methoxy-5-(trifluoromethyl)pyridin-3-
yllmethyl}({2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethyl})amine

Example 14: Opioid Receptor Ligands

[0207]

The following compounds in Table 3 can also be prepared according to the procedures described above from

appropriate starting materials and appropriate reagents and would be expected to also have similar properties and
therapeutic effects as other compounds described herein. In addition to the specific structure shown the other isomers

or enantiomers are included with the description herein. Compounds that have been made lists NMR data and prophetic

examples do not list NMR data.
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Example 15: Synthesis of [(3-methoxythiophen-2-yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-9-
yllethyl})amine (Compound 140).

Methyl 2-cyano-2-[6-oxaspiro[4.5]decan-9-ylidene]acetate (mixture of E and Z isomers)

[0208]

[0209] A mixture of 6-oxaspiro[4.5]decan-9-one (13.74 g, 89.1 mmol), methylcyanoacetate (9.4 ml, 106.9 mmol),
ammonium acetate (1.79 g, 26.17.mmol) and acetic acid (1.02 ml, 17.8 mmol) in benzene (75 ml) was heated at reflux
in a 250 ml round bottom flask equipped with a Dean-Stark and a reflux condenser. After 3h, TLC (25%EtOAc in hexane,
PMA stain) showed the reaction was completed. After cooling, benzene (50 ml) was added and the layer was separated,
the organic was washed by water (120 ml) and the aqueous layer was extracted by CH,Cl, (3 x 120 ml). The combined
organic was washed with sat’d NaHCO,, brine, dried and concentrated and the residual was purified by flash chroma-
tography (340 g silica gel column, eluted by EtOAc in hexane: 5% EtOAc, 2CV; 5-25%, 14CV,; 25-40%,8 CV) gave a
mixture of E and Z isomers: methyl 2-cyano-2-[6-oxaspiro[4.5]decan-9-ylidene]acetate (18.37 g, 87.8 % yield, m/z 236.0
[M + H]* observed) as a clear oil.

Methyl 2-cyano-2-[9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-9-yl]acetate

[0210]

= COzMe
N CN

o]

A solution of 2-bromopyridine (14.4 ml, 150 mmo) in THF (75 ml) was added dropwise to a solution of isopropylmagnesium
chloride (75 ml, 2M in THF) at 0°C under N, the mixture was then stirred at rt for 3h, copper lodide(2.59 g, 13.6 mmol)
was added and allowed to stir at rt for another 30 min before a solution of a mixture of E and Z isomers of methyl 2-
cyano-2-[6-oxaspiro[4.5]decan-9-ylidene]acetate (16 g, 150 mmol) in THF (60 ml) was added in 30 min. The mixture
was then stirred at rt for 18h. The reaction mixture was poured into a 200 g ice/2 N HCI (100 ml) mixture. The product
was extracted with Et,O (3x300 ml), washed with brine (200 ml), dried (Na,SO,) and concentrated. The residual was
purified by flash chromatography (100 g silica gel column, eluted by EtOAc in hexane: 3% 2CV; 3-25%, 12 CV; 25-40%
B6CV gave methyl 2-cyano-2-[9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-9-yl]acetate (15.44 g, 72% yield, m/z 315.0 [M + H]+
observed) as an amber oil.

2-[9-(Pyridin-2-yl)-6-oxaspiro[4.5]decan-9-ylJacetonitrile

[0211]

(0]

[0212] Ethylene glycol (300 ml) was added to methyl 2-cyano-2-[9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-9-yllace-
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tate(15.43 g, 49 mmol) followed by potassium hydroxide (5.5 g , 98 mmol), the resulting mix was heated to 1200C, after
3 h, the reaction mix was cooled and water (300 ml) was added, the product was extracted by Et20(3 x 400 ml), washed
with water(200 ml), dried (Na2S0O4) and concentrated, the residual was purified by flash chromatography (340 g silica
gel column, eluted by EtOAcin hexane: 3% 2CV; 3-25%, 12 CV; 25-40% 6CV to give 2-[9-(Pyridin-2-yl)-6-oxaspiro[4.5]de-
can-9-ylJacetonitrile (10.37 g, 82% yield, m/z 257.0 [M + H]+ observed).

2-[(9R)-9-(Pyridin-2-yl)-6-oxaspiro[4.5]decan-9-yl]acetonitrile

[0213]

The racemic 2-[9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-9-yl]lacetonitrile was separated by chiral HPLC column under the
following preparative-SFC conditions: Instrument; SFC-80 (Thar, Waters); Column: Chiralpak AD-H (Daicel); column
temperature: 40 °C; Mobile phase: Methanol /C02=40/60; Flow: 70 g/min; Back pressure: 120 Bar; Cycle time of stack
injection: 6.0min; Load per injection: 225 mg; Under these conditions, 2-[9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-9-yl]ac-
etonitrile (4.0 g) was separated to provide the desired isomer, 2-[(9R)-9-(Pyridin-2-yl)-6-oxaspiro[4.5]decan-9-yl]ace-
tonitrile (2.0 g, >99.5% enantiomeric excess) as a slow-moving fraction. The absolute (R) configuration of the desired
isomer was later determined by an X-ray crystal structure analysis of Compound 140.

2-[(9R)-9-(Pyridin-2-yl)-6-oxaspiro[4.5]decan-9-yllethan-1-amine

[0214]

[0215] LAH (1M in Et20, 20ml, 20 mmol) was added to a solution of 2-[(9R)-9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-9-
yl]acetonitrile (2.56 g, 10 mmol) in Et20 (100 ml, 0.1M) at 0oC under N,. The resulting mix was stirred and allowed to
warm to room temperature. After 2 h, LCMS showed the reaction had completed. The reaction was cooled at 0oC and
quenched with water (1.12 ml), NaOH (10%, 2.24 ml) and another 3.36 ml of water. Solid was filtered and filter pad was
washed with ether (3 x 20 ml). The combined organic was dried and concentrated to give 2-[(9R)-9-(Pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethan-1-amine (2.44 g, 94% yield, m/z 260.6 [M + H]+ observed) as a light amber oil.

[0216] Alternatively, 2-[(9R)-9-(Pyridin-2-yl)-6-oxaspiro[4.5]decan-9-yllethan-1-amine was prepared by Raney-Nickel
catalyzed hydrogenation.

[0217] An autoclave vessel was charged with 2-[(9R)-9-(pyridin-2-yl)-6-oxaspiro[4,5]decan-9-yl] acetonitrile and am-
monia (7N solution in methanol). The resulting solution was stirred at ambient conditions for 15 minutes and treated with
Raney 2800 Nickel, slurried in water. The vessel was pressurized to 30 psi with nitrogen and agitated briefly. The
autoclave was vented and the nitrogen purge repeated additional two times. The vessel was pressurized to 30 psi with
hydrogen and agitated briefly. The vessel was vented and purged with hydrogen two additional times. The vessel was
pressurized to 85-90 psiwith hydrogen and the mixture was warmed to 25-35 °C. The internal temperature was increased
to 45-50 °C over 30-60 minutes. The reaction mixture was stirred at 45-50 °C for 3 days. The reaction was monitored
by HPLC. Once reaction was deemed complete, it was cooled to ambient temperature and filtered through celite. The
filter cake was washed with methanol (2 x). The combined filtrates were concentrated under reduced pressure at 40-45
°C. The resulting residue was co-evaporated with EtOH (3 x) and dried to a thick syrupy of 2-[(9R)-9-(pyridin-2-yl)-6-
oxaspiro[4.5]decan-9-yllethan-1-amine.
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[(3-Methoxythiophen-2-yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-9-yllethyl})amine

[0218]

[0219] Into avial were added 2-[(9R)-2-(Pyridin-2-yl)-6-oxaspiro[4.5]decan-9-yllethan-1-amine (500 mg, 1.92 mmole),
18 mL CH2CI2 and sodium sulfate (1.3 g, 9.6 mmole). The 3-methoxythiophene-2-carboxaldehyde (354 mg, 2.4 mmole)
was then added, and the misture was stirred overnight. NaBH4 (94 mg, 2.4 mmole) was added to the reaction mixture,
stirred for 10 minutes, and then MeOH (6.0 mL) was added, stirred 1h, and finally quenched with water. The organics
were separated off and evaporated. The crude residue was purified by a Gilson prep HPLC. The desired fractions
collected and concentrated and lyophilized. After lyophilization, residue was partitioned between CH2CI2 and 2N NaOH,
and the organic layers were collected. After solvent was concentrated to half of the volume, 1.0 eq of 1N HCl in Et20
was added,and majority of solvent evaporated under reduced pressure. The solid obtained was washed several times
with Et20 and dried to provide [(3-methoxythiophen-2-yl)methyl]({2-[(9R)-9-(pyridin-2-yl)-6-oxaspiro[4.5]decan-9-
yllethyl})amine monohydrochloride (336 mg, 41% yield, m/z 387.0 [M + H]+ observed) as a white solid. The NMR for
Compound 140 is described herein.

Example 16: Biological Example
Procedure for the Testing for Antinociception

[0220] The hot plate assay is adapted from the procedure originally described by O’Callaghan and Holtzman (JPET,
192,497, 1975) and is commonly used to determine the potential analgesic efficacy of opioid agonists. The antinociceptive
effect of the composition(s) described herein in the hot plate is expressed in %MPE (Maximum Possible Effect).
[0221] Rats (175-250g) or mice (20-30g) acclimated to the vivarium for at least 48 hr prior to behavioral testing. Test
drugs were administered by the subcutaneous (SC) route. Animals were placed on the hot plate, which the temperature
was set at 50-56°C, depending on the in vitro potency of the compound. A cutoff time of 30-60 seconds was used
depending on the temperature of the hot plate so that the paws of the animal displaying analgesia, was not damaged
by the heat stimulus. The cutoff time was considered a 100% response to the thermal insult. Prior to drug treatment,
each animal was tested to determine the baseline response. Thirty minutes after drug administration, animals were re-
tested. Dose response experiments were performed to evaluate the potency of the test compound when various doses
were administered at the point when maximal analgesia is observed.

[0222] The %MPE was calculated according to the following formula:

%MPE = [(Post drug latency — baseline latency) / (60 or 30 — baseline latency)] x 100

[0223] EDgg values were calculated from the mean %MPE values for each group using log dose-response curves by
least-squares regression analysis.

Table 4
COMPOUND ED50 or %MPE
Morphine 3.8 mg/kg SC
Compound 81 100% at 10 mg/kg SC
Compound 122 1.1 mg/kg SC
Compound 28 1.2 mg/kg SC
Compound 145 5.9 mg/kg SC
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[0224] Results are shown in Table 4. Naive or control mice typically exhibit reaction times in the hot plate from 10-15
seconds. The ED50 for morphine in the mouse hot plate was 3.8 mg/kg with full efficacy observed at a dose of 10 mg/kg
SC. For comparison, Compound 122 and Compound 28 produced potent efficacy with an ED50 of 1.1 and 1.2 mg/kg
SC, respectively. These results demonstrate that Compound 122 and Compound 28 produced a more robust analgesic
effect in the mouse hot plate assay compared to morphine.

Example 17: In vivo administration to humans (Prophetic Example)

[0225] One or more compounds will be administered in dosage range from 0.15 mg to 4 mg to human subject. The
compound(s) will be administered as a continuous infusion over one hour. The dose may be escalated as deemed
appropriate to obtain pain relief. Dose escalation will usually not exceed 5-fold as compared to the previous dose. Dosage
amounts, however, may be repeated or decreased as deemed appropriate. The subjects will be tested for their ability
to withstand or not appreciate pain as compared to a control (placebo) group.

[0226] The cold pain test has been shown to be a reproducible and sensitive measure of the effect of opiates and
other centrally acting drugs (Van F and Rolan PE. The utility of the cold pain test to measure analgesia from intravenous
morphine. Br. J. Clin. Pharmacol. 1996; 42: 663-664; ; Posner J. Pain Models in Healthy Volunteers. In: Nimmo WS,
Tucker G, eds. Clinical Measurement in Drug Evaluation. 1991, Wolfe Publishing Limited, UK.; Wotherspoon HA, Kenny
GNC, McArdle CS. Analgesic Efficacy of Controlled-Release DihydroCodeine. Anaesthesia 1991; 46: 915-917.; Lamb
RJ, Mercer AJ, Posner J. The effect of lamotrigine (300 mg) and dipipanone (4 mg and 8 mg), alone and in combination,
on the cold-pain test in healthy volunteers. Br. J. Clin. Pharmacol. 1994; 39: 539-588P.). In the test a subject’s hand is
immersed in cold water chilled to arange of 1 to 3 °C. The initial sensation of cold is replaced by a deep burning discomfort
in the hand which is mediated by nociceptors in veins. The discomfort gradually builds to a plateau over approximately
90 seconds and then either persists or decreases slightly. The stimulus is easily controlled and the response is repro-
ducible. The technique has been shown to be sensitive to different doses of analgesic drugs.

[0227] During the cold pain test, the subject will sit down and place his/her non-dominant hand into a stirred, thermo-
statically controlled water bath at about 2 °C. With the other hand the subject can adjust a visual analogue scale on a
computer screen using the arrow keys on the keypad. The scale is labelled "no pain" at one end and "maximum pain"
at the other end. The pointer will initially be at the "no pain" end and the subject will move the pointer across the line to
rate their feelings continuously over the test period. At the end of 2 minutes the computer will automatically instruct the
subjecttoremove his/her hand which can then be dried. The cold pain test has been used extensively in healthy volunteer
studies and is non-invasive.

[0228] It is expected that the administration of the compound(s) will enable the human subject to feel no pain or less
pain as compared to the control group.

Claims

1. A compound having a formula of Formula V-1, or a pharmaceutically acceptable salt thereof,:

V-1
wherein:
Ry and R,, are independently H or CHj;
A, is an optionally substituted cycle of the formula C(CH,),, where n = 2-5, wherein the optional substitution is

halo, cyano, C4-Cg alkyl, C4-Cg branched alkyl, halogenated C4-Cg alkyl, hydroxyl, C4-Cg alkyloxy, amino, or
C4-Cg alkylamino;
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B is H or an optionally substituted C4-Cg alkyl, wherein the optional substitution is halo, hydroxy or C,-C5 alkoxy;
B4 is C4-Cg alkylene;

D, is an optionally substituted monocyclic or bicyclic aryl or heteroaryl, wherein eachringis a 5, 6 or 7 membered
ring and the optional substitution is halo, cyano, C4-Cg alkyl, C4-Cg branched alkyl, halogenated C4-Cgq alkyl,
hydroxyl, C,4-Cg alkyloxy, amino, or C4-Cg alkylamino; and

Bs is an optionally substituted monocyclic or bicyclic aryl or heteroaryl, wherein eachringis a5, 6, or 7 membered
ring and the optional substitution is halo, cyano, C4-Cg alkyl, C4-Cg branched alkyl, halogenated C,-Cg alkyl,
hydroxyl, C4-Cg alkyloxy, amino, or C4-Cg alkylamino.

The compound of claim 1, or a pharmaceutically acceptable salt thereof, having the structure of Formula VIII;

VIII,

wherein Ry and Ry are independently H or an isotope thereof.

The compound of claim 2, or a pharmaceutically acceptable salt thereof, wherein the compound has a formula of
Formula IX

IX.

The compound of claims 2 or 3, or a pharmaceutically acceptable salt thereof, wherein the compound has a formula
of Formula VII-1
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Bs

D1 N >< Bs
Ro7 Ros
@]
VII-1.

The compound of any of claims 2-4, or a pharmaceutically acceptable salt thereof, wherein the compound has a
formula of Formula X

Bs

|
D1 N \/ B5
fo%
X.

The compound of any of claims 1-5, or a pharmaceutically acceptable salt thereof, wherein D4 is an optionally
substituted phenyl, wherein the optional substitution is halo, cyano, C4-Cg alkyl, C4-Cg branched alkyl, halogenated
C4-Cg alkyl, hydroxyl, C4-Cg alkyloxy, amino, or C4-Cg alkylamino or an optionally substituted pyridyl, wherein the
optional substitution is halo, cyano, C-Cg alkyl, C4-Cg branched alkyl, halogenated C4-Cg alkyl, hydroxyl, C4-Cg
alkyloxy, amino, or C4-Cg alkylamino.

The compound of any of claims 1-5, or a pharmaceutically acceptable salt thereof, wherein Bg is an optionally
substituted monocyclic or bicyclic heteroaryl, wherein each ring is a 5, 6, or 7 membered ring and the optional
substitution is halo, cyano, C4-Cg alkyl, C-Cg branched alkyl, halogenated C-Cg alkyl, hydroxyl, C4-Cg alkyloxy,

amino, or C4-Cg alkylamino.

The compound of any of claims 1-5, or a pharmaceutically acceptable salt thereof, wherein Bg is an optionally
substituted aryl or heteroaryl selected from the group consisting of

N N
\ O / {(@)E/@,HQAQ,
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N
JONe
5 N A
N TN

10

X

[ Q o g
: [ O 7 10
N NI X Y

2

p=d

20 H N \
N N \ /L ° S/\\
N N

25 E 2 IIH‘ H 2 2 ‘LLI’ 2 &'I‘ 2

and
30 |

N
N\/ /
35
K ,

wherein the optional substitution is halo, cyano, C4-Cg alkyl, C4-Cg branched alkyl, halogenated C4-Cgalkyl, hydroxyl,

C4-Cg alkyloxy, amino, or C4-Cg alkylamino.
40

9. The compound of claims 1-5, or a pharmaceutically acceptable salt thereof, wherein B is selected from the group
consisting of
R4 Rog
45
|_\>R23 —|:‘>)R23
50 Rao , Rao ,
R25

Ro4

) /<:|—\ Res - /<j /)R23 NQN
ii /) | /\ij
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10.

11.
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Ra3 P N Res /.
TR Ro4 24
N \N NS
Ros Ros

N
| \ Ras s’; O Rz
/ \} R4 R2 3 ‘ \/>

Ly (R Lh

N

. | o T T SRy Ry ,
Res - ~
AN \) L// /,% T
: i
%g | H/FE/*/ |
Ra3

\,o
% l N//\/R24

wherein

Ry3, Royg, and Rzg are each independently null, H, OH, halo, branched or unbranched C4-Cg alkyl, cyano, C4-Cg
alkoxy, amino, C4-Cg haloalkyl, or, Ry3 and R,, together form a aryl, heteroaryl or cycle that is attached to one or
more of the atoms of Bs; and Ry is H or an optionally substituted branched or unbranched alkyl, wherein the optional
substitution is halo, hydroxy or C4-C5 alkoxy.

The compound of claim 9, or a pharmaceutically acceptable salt thereof, wherein Ro3, Ryy, and Ry, are each
independently H, NH,, OH, CI, Br, F, |, OMe, CN, or CHj.

The compound of claim 9, or a pharmaceutically acceptable salt thereof, wherein B is
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Ras Ras
N\ R
/\\/\ T\
S S
i‘h or "’1.
12. The compound of claim 9 or 11, or a pharmaceutically acceptable salt thereof, wherein R,5 is C4-Cg alkoxy.

13. The compound of any of claims 1-12, or a pharmaceutically acceptable salt thereof, wherein B3 is H or C4-Cg alkyl.

14. The compound of claim 1, or a pharmaceutically acceptable salt thereof, having the formula of:

/ 0

o)

15. The compound of claim 1, or a pharmaceutically acceptable salt thereof, having the formula of:

\

16. The compound of claim 1, or a pharmaceutically acceptable salt thereof, having the formula of:

17. The compound of claim 1, or a pharmaceutically acceptable salt thereof, having the formula of:
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18. A pharmaceutical composition comprising a compound, or a pharmaceutically acceptable salt thereof, of any of

19. A compound or a pharmaceutically acceptable salt thereof, or composition of any of claims 1-18 for use in the

20. A process of preparing a compound, or a pharmaceutically acceptable salt thereof, of claim 2, wherein Ryg and Ry,

EP 2 688 403 B1

N\—

4

O
claims 1-17 and a pharmaceutically acceptable carrier.
treatment of pain.

are H, the process comprising: contacting

with

Bs
under suitable conditions to form a compound having the structure of

B;

N /\/'L\/BE’

Cw
Ra1 Ay
; :o/
Ra2o

Patentanspriiche

1.

Verbindung mit einer Formel der Formel 1V-1, oder ein pharmazeutisch akzeptables Salz davon:
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worin;

Ry4 und Ry, unabhéngig H oder CH4 sind;

A, ein optional substituierter Cyclus der Formel C(CH>), ist, worin n = 2-5, wobei die optionale Substitution
Halogen, Cyano, C4-Cg-Alkyl, verzweigtes C_g-Alkyl, halogeniertes C4_g-Alkyl, Hydroxyl, C4_g-Alkyloxy, Amino
oder C_g-Alkylamino ist;

B3 H oder ein optional substituiertes C,_g-Alkyl ist, wobei die optionale Substitution Halogen, Hydroxy oder
C,_3-Alkoxy ist,

B4 Cqg-Alkylen ist;

D, ein optional substituiertes monocyclisches oder bicyclisches Aryl oder Heteroaryl ist, wobei jeder Ring ein
5-, 6- oder 7-gliedriger Ring ist und die optionale Substitution Halogen, Cyano, C4_g-Alkyl, verzweigtes C4_g-Alkyl,
halogeniertes C,_g-Alkyl, Hydroxyl, C,_g-Alkyloxy, Amino oder C_g-Alkylamino ist; und

Bs ein optional substituiertes monocyclisches oder bicyclisches Aryl oder Heteroaryl ist, wobei jeder Ring ein
5-, 6- oder 7-gliedriger Ring ist und die optionale Substitution Halogen, Cyano, C,_g-Alkyl, verzweigtes C,_g-Alkyl,
halogeniertes C4_g-Alkyl, Hydroxyl, C4_g-Alkyloxy, Amino oder C4_g-Alkylamino ist.

Die Verbindung nach Anspruch 1, oder ein pharmazeutisch akzeptables Salz davon, mitder Struktur der Formel VIII:

Vi1,

worin Ryg und R,z unabhéangig H oder ein Isotop davon sind.

Die Verbindung nach Anspruch 2, oder ein pharmazeutisch akzeptables Salz davon, wobei die Verbindung eine
Formel aufweist der Formel IX:
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IX.

Die Verbindung nach Anspriichen 2 oder 3, oder ein pharmazeutisch akzeptables Salz davon, wobeidie Verbindung
eine Formel aufweist der Formel VII-1:

Bs

D1 N >< Bs
Ro7 Rog
O
VII-1

Die Verbindung nach einem der Anspriiche 2-4, oder ein pharmazeutisch akzeptables Salz davon, wobei die Ver-
bindung eine Formel aufweist der Formel X:

Bs

|
D1 N \/ B
@
X.

Die Verbindung nach einem der Anspriiche 1-5, oder ein pharmazeutisch akzeptables Salz davon, worin D4 ein
optional substituiertes Phenyl ist, wobei die optionale Substitution Halogen, Cyano, C4-Cg-Alkyl, verzweigtes C_g-Al-
kyl, halogeniertes C4_g-Alkyl, Hydroxyl, C4_g-Alkyloxy, Amino oder C,_g-Alkylamino ist, oder ein optional substituiertes
Pyridyl ist, wobei die optionale Substitution Halogen, Cyano, C-Cg-Alkyl, verzweigtes C,_g-Alkyl, halogeniertes
C4.6-Alkyl, Hydroxyl, C4_g-Alkyloxy, Amino oder C_g-Alkylamino ist.

Die Verbindung nach einem der Anspriche 1-5, oder ein pharmazeutisch akzeptables Salz davon, worin B ein
optional substituiertes monocyclisches oder bicyclisches Heteroaryl ist, wobei jeder Ring ein 5-, 6- oder 7-gliedriger
Ring ist und die optionale Substitution Halogen, Cyano, C4_g-Alkyl, verzweigtes C g-Alkyl, halogeniertes C,_g-Alkyl,
Hydroxyl, C,_g-Alkyloxy, Amino oder C_g-Alkylamino ist.

Die Verbindung nach einem der Anspriche 1-5, oder ein pharmazeutisch akzeptables Salz davon, worin B ein
optional substituiertes Aryl oder Heteroaryl ist, das ausgewahlt ist aus der Gruppe bestehend aus
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und

wobei die optionale Substitution Halogen, Cyano, C4-Cg-Alkyl, verzweigtes C,_g-Alkyl, halogeniertes C,_g-Alkyl,

EP 2 688 403 B1

L0

Hydroxyl, C4_g-Alkyloxy, Amino oder Cq_g-Alkylamino ist.

Die Verbindung nach Anspriichen 1-5, oder ein pharmazeutisch akzeptables Salz davon, worin Bg ausgewahlt ist

aus der Gruppe bestehend aus
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\ \|_N/) a/<N_ | Y,

worin Bg ausgewahlt ist aus der Gruppe bestehend aus

Ras Ras N
p | :/ Rya I!E o —/\/ Ry N >
N X %'a / _’:‘l Ray
A TNT 3
Rao , "'t. N . Roag , Ro3 ,
3 NG Raa Ros Res
/\ /jl Rao % I \ - \j R, \/\:l_ Ra4
=
NS NS«

) Ra4
'
"'.. lzs 5 Rao S’\RBO Rao
Raa Ras = 7
=X | N N S NN j
oL I Ay :
'151 R?{w qu."l&' /’R30 ’ R:{ ,% ,

Roa

S s’\"\
%E | a/é/*/

und
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10.

11.

12.

13.

14.

15.
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R2\3’O
(R

N Ry

worin

Ry3, Royq und Rz jeweils unabhéngig Null, H, OH, Halogen, verzweigtes oder unverzweigtes C4_g-Alkyl, Cyano,
C4.6-Alkoxy, Amino, C,_g-Haloalkyl sind, oder R,3 und R,4 zusammen ein Aryl, Heteroaryl oder einen Cyclus bilden,
das/deran eines oder mehrere der Atome von Bsangelagertist; und Ro5 H oder ein optional substituiertes verzweigtes
oder unverzweigtes Alkyl ist, wobei die optionale Substitution Halogen, Hydroxy oder C,_3-Alkoxy ist.

Die Verbindung nach Anspruch 9, oder ein pharmazeutisch akzeptables Salz davon, worin R,3, Ry, und Raj jeweils
unabhangig H, NH,, OH, CI, Br, F, |, OMe, CN oder CHj sind.

Die Verbindung nach Anspruch 9, oder ein pharmazeutisch akzeptables Salz davon, worin By ist

Roz Raz
I T\
% §  oder s

Die Verbindung nach Anspruch 9 oder 11, oder ein pharmazeutisch akzeptables Salz davon, worin Ry3 C_g-Alkoxy
ist.

Die Verbindung nach einem der Anspriche 1-12, oder ein pharmazeutisch akzeptables Salz davon, worin B H
oder Cq_g-Alkyl ist.

Die Verbindung nach Anspruch 1, oder ein pharmazeutisch akzeptables Salz davon, mit der Formel:

=~

N\ - , \

S5

=T

o

Die Verbindung nach Anspruch 1, oder ein pharmazeutisch akzeptables Salz davon, mit der Formel:
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16.

17.

18.

19.

20.
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/

x H '
N
N/

Die Verbindung nach Anspruch 1, oder ein pharmazeutisch akzeptables Salz davon, mit der Formel:

Die Verbindung nach Anspruch 1, oder ein pharmazeutisch akzeptables Salz davon, mit der Formel:

ZT

~

O

Pharmazeutische Zusammensetzung, umfassend eine Verbindung, oder ein pharmazeutisch akzeptables Salz da-
von, nach einem der Anspriiche 1-17 und einen pharmazeutisch akzeptablen Trager.

Verbindung oder ein pharmazeutisch akzeptables Salz davon, oder Zusammensetzung nach einem der Anspriiche
1-18 zur Verwendung bei der Behandlung von Schmerzen.

Verfahren zur Herstellung einer Verbindung, oder eines pharmazeutisch akzeptablen Salzes davon, nach Anspruch
2, worin Ryg und R, H sind, welches Verfahren umfasst: Kontaktieren von

Bs
D, NH

L3
21 LAy
Rzz © [

unter geeigneten Bedingungen, um eine Verbindung zu bilden mit der Struktur
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B;

DT\ /\/IL\/BS

Cw
P

o]

Revendications

1.

Composé ayant une formule de la formule V-1, ou un sel pharmaceutiguement acceptable de celui-ci, :

Bs

N\B{BS

Dy

Rzz V-1

dans lequel :

Ry4 et Ry, sont indépendamment H ou CHj ;

A, est un cycle éventuellement substitué de la formule C(CH,),,, ol n = 2 & 5, la substitution éventuelle étant
halo, cyan, alkyle en C4-Cg, alkyle en C & Cg ramifié, alkyle en C4 & Cg halogéné, hydroxyle, alkyloxy en C; &
Cg, amino, ou alkylamino en C4 a Cg ;

B3 est H ou un alkyle en C; & Cg éventuellement substitué, dans lequel la substitution éventuelle est halo,
hydroxy ou alcoxy en C; & Cs ;

B, est alkyléne en C4 & Cg ;

D, est un aryle ou un hétéroaryle monocyclique ou bicyclique éventuellement substitué, chaque noyau étant
un noyau a 5, 6 ou 7 éléments et la substitution éventuelle est halo, cyan, alkyle en C4 & Cg, alkyle en C4 a Cgq
ramifié, alkyle en C, & C4 halogéné, hydroxyle, alkyloxy en C,4 & Cg, amino ou alkylamino en C; a Cq ; et

B est un aryle ou un hétéroaryle monocyclique ou bicyclique éventuellement substitué, chaque noyau étant
un noyau a 5, 6 ou 7 éléments et la substitution éventuelle est halo, cyan, alkyle en C4 & Cg, alkyle en C4 a Cgq
ramifié, alkyle en C; a Cg halogéné, hydroxyle, alkyloxy en C4 & Cg, amino ou alkylamino en C; a Cg.

2. Composé selon la revendication 1, ou un sel pharmaceutiquement acceptable de celui-ci, ayant la structure de la

formule VIII :

VI,

139



10

15

20

25

30

35

40

45

50

55

EP 2 688 403 B1
dans lequel Ry et R, sont indépendamment H ou un isotope de celui-ci.

Composé selon la revendication 2, ou un sel pharmaceutiquement acceptable de celui-ci, le composé ayant une
formule de la formule IX :

IX.

Composé selon la revendication 2 ou 3, ou un sel pharmaceutiquement acceptable de celui-ci, le composé ayant
une formule de la formule VII-| :

Bs

D1 N>< Bs
Rz7 Ros
O
VII-1.

Composé selon I'une quelconque des revendications 2 a 4, ou un sel pharmaceutiquement acceptable de celui-ci,
le composé ayant une formule de la formule X

Bs

|
D1 N\/ B5
@
X.

Composé selon I'une quelconque des revendications 1 a 5, ou un sel pharmaceutiquement acceptable de celui-ci,
dans lequel D est un phényle éventuellement substitué, dans lequel la substitution éventuelle est halo, cyan, alkyle
en C, a Cg, alkyle en C4 & Cg ramifié, alkyle en C4 a Cg halogéné, hydroxyle, alkyloxy en C; & Cg, amino, ou
alkylamino en C4 & Cg ou un pyridyle éventuellement substitué, la substitution éventuelle est halo, cyan, alkyle en
C1 a Cg, alkyle en C4 a Cg ramifié, alkyle en C a Cg halogéné, hydroxyle, alkyloxy en C a Cg, amino, alkylamino
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enCyaCg.

Composé selon I'une quelconque des revendications 1 a 5, ou un sel pharmaceutiquement acceptable de celui-ci,
dans lequel Bg est un hétéroaryle monocyclique ou bicycliqgue éventuellement substitué, chaque noyau étant un
noyau a 5, 6 ou 7 éléments et la substitution éventuelle est halo, cyan, alkyle en C4 & Cg, alkyle en C4 & Cg ramifié,
alkyle en C4 a Cg halogéné, hydroxyle, alkyloxy en C4 a Cg, amino ou alkylamino en C, a Cg.

Composé selon I'une quelconque des revendications 1 a 5, ou un sel pharmaceutiquement acceptable de celui-ci,
dans lequel B est un aryle ou un hétéroaryle éventuellement substitué choisi dans le groupe constitué de

N N
) {g@gﬁ/(,;ﬁ@ﬁ ] :’
JONe
', O N/,L
x/(”),a | < aﬁ,aﬁﬁ”,
N LY
N 0D

et de
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hydroxyle, alkyloxy en C; a Cg, amino, ou alkylamino en C4 & Cg.

Composé selon les revendications 1 & 5, ou un sel pharmaceutiquement acceptable de celui-ci, dans lequel B est

choisi dans le groupe constitué de

et de

%

A0
L4
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15.
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Rz
-]

[
'52. N'//\R24

dans lequel

Ro3, Roy et Ry sont chacun indépendamment zéro, H, OH, halo, alkyle en C4 & Cg ramifié ou non ramifié, cyan,
alcoxy en C4 & Cg, amino, haloalkyle en C4 a Cg, ou, Ry3 et Ry, forment ensemble un aryle, un hétéroaryle ou un
cycle qui est attaché a un ou plusieurs des atomes de By ; et Ry5 est H ou un alkyle ramifié ou non ramifié éven-
tuellement substitué, la substitution éventuelle étant halo, hydroxy ou alcoxy en C a Cj.

Composé selon la revendication 9, ou un sel pharmaceutiquement acceptable de celui-ci, dans lequel R,3, Ry, et
R3q sont chacun indépendamment H, NH,, OH, CI, Br, F, I, OMe, CN, ou CH,.

. Composé selon la revendication 9, ou un sel pharmaceutiquement acceptable de celui-ci, dans lequel B est

Ros Ra2s
I

)

% S % ®

ou

. Composé selon la revendication 9 ou 11, ou un sel pharmaceutiquement acceptable de celui-ci, dans lequel Ryg

est alcoxy en C4 a Cg.

. Composé selon I'une quelconque des revendications 1 a 12, ou un sel pharmaceutiquement acceptable de celui-

ci, dans lequel B; est H ou alkyle en C4 & Cg.

. Composé selon la revendication 1, ou un sel pharmaceutiquement acceptable de celui-ci, ayant la formule :

&

Composé selon la revendication 1, ou un sel pharmaceutiquement acceptable de celui-ci, ayant la formule :

\
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17.

18.

19.

20.
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Composé selon la revendication 1, ou un sel pharmaceutiquement acceptable de celui-ci, ayant la formule :

Composé selon la revendication 1, ou un sel pharmaceutiquement acceptable de celui-ci, ayant la formule :

Composition pharmaceutique comprenant un composé, ou un sel pharmaceutiquement acceptable de celui-ci, selon
'une quelconque des revendications 1 a 17 et un support pharmaceutiquement acceptable.

Composé ou un sel pharmaceutiquement acceptable de celui-ci, ou une composition selon 'une quelconque des
revendications 1 a 18 & utiliser dans le traitement de la douleur.

Processus de préparation d’'un composé, ou d’'un sel pharmaceutiquement acceptable de celui-ci, selon la reven-
dication 2, dans lequel R, et Ry7 sont H, le processus comprenant : la mise en contact de

By
D; NH

T
Ra1 O,Azs k
Rao Bs
avee
dans des conditions appropriées pour former un composé ayant la structure de

Bs

|
N N

[ \l
Ros 4 Ay
O/
Raa

144



EP 2 688 403 B1

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be

excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

US 2009247561 A [0004]
US 4115538 A [0077]

Non-patent literature cited in the description

GROARKE et al. J. Biol. Chem., 1999, vol. 274 (33),
23263-69 [0075]

KROEGER et al. J. Biol. Chem., 2001, vol. 276 (16),
12736-43 [0076]

OFFERMANNS ; SIMON. J. Biol. Chem., 1995, vol.
270, 15175-15180 [0077]

FELLEY-BOSCO et al. Am. J. Resp. Cell and Mol.
Biol., 1994, vol. 11, 159-164 [0077]

MISTILI ; SPECTOR. Nature Biotechnology, 1997,
vol. 15, 961-964 [0078]

Remington’s Pharmaceutical Sciences. Mack Pub-
lishing Co, 1990, 1435-1712 [0081]

Remington: The Science and Practice of Pharmacy.
1995 [0085] [0088] [0092] [0094] [0097]
Remington’s Pharmaceutical Sciences. 1985 [0097]
Remington’s Pharmaceutical Sciences. Mack Pub-
lishing Co, 1985 [0098]

T. HIGUCHI et al. Pro-drugs as Novel Delivery Sys-
tems. A.C.S. Symposium Series, vol. 14 [0108]
Bioreversible Carriers in Drug Design. American
Pharmaceutical Association and Pergamon Press,
1987 [0108]

Analgesic-Antipyretic and Anti-inflammatory Agents
and Drugs Employed in the Treatment of Gout. PAUL
A. INSEL. Goodman & Gilman’s The Pharmacolog-
ical Basis of Therapeutics. 1996, 617-57 [0114]

145

US 5436128 A [0078]
US 6136839 A [0115]

Analgesic, Antipyretic and Anti-Inflammatory Drugs.
GLEN R. HANSON. Remington: The Science and
Practice of Pharmacy. 1995, vol. ll, 1196-1221[0114]
Remington’s Pharmaceutical Sciences. Mack Pub-
lishing Company, 1990, 1445 [0140]

CHOU ; TALALAY. Adv. Enzyme Regul., 1984, vol.
22, 27-55 [0146]

HANSCHKE, E. Chem. Ber., 1955, vol. 88, 1053
[0170]

VAN F ; ROLAN PE. The utility of the cold pain test
to measure analgesia from intravenous morphine. Br.
J. Clin. Pharmacol., 1996, vol. 42, 663-664 [0226]
Pain Models in Healthy Volunteers. POSNER J. Clin-
ical Measurement in Drug Evaluation. Wolfe Publish-
ing Limited, 1991 [0226]

WOTHERSPOON HA ; KENNY GNC ; MCARDLE
CS. Analgesic Efficacy of Controlled-Release Dihy-
droCodeine. Anaesthesia, 1991, vol. 46, 915-917
[0226]

LAMB RJ ; MERCER AJ ; POSNER J. The effect of
lamotrigine (300 mg) and dipipanone (4 mg and 8
mg), alone and in combination, on the cold-pain test
in healthy volunteers. Br. J. Clin. Pharmacol., 1994,
vol. 39, 539-588P [0226]



I

100058113

oot S WO SO SR . T Bt S
Qoicdel recsptor inandumols €y slidrdsok szok alkalmazdssrs & oldditasars

Srabadaimi dnypontok

May

Raz Vel
kaplend venviiat, vagy gydavaszatilag elfcgadhatd sdia, ahol:
Ry &8 Ry egymastt! figoetianid H vagy u :
A vy adolt asetben srubstiualt TIOM L kiplatt gyiinls csoport, ahol n = 38,
aho! gv adott esethan jolenievd spubsettuens halogdnatom, dang, -8 szsnato-
mios atki, 8 sednatomaoes ldgast alkil, halngénszatt -8 sadnatomos alkd,
Bidroni, 1-8 seénatomos alkiox, 3ming, vagy 1-& szanstamos
slidiaminoesopoet)
By Hovagy eoy adott essthen szubsititudil 18 sednatomos alkioso 3{}?’{; ahol g
sdott esathan jeleniéed ssubsztituany halogdnatorm, hidroxd vagy 3 szansi
stkoxicsoport;
s 18 spdnatomes alkdigncsoport;
Dy ey adott assthen szubssiitudit monocikiusos vagy bicidusos sribvagy
heteroari, ahol mindagvik gvilnd &8 egy 5, § vagy P-tagu s_:;\g{;‘ir‘ﬁ fx oz adott eseb
ban jolaniévd ssubsztitugns ?‘ﬁme‘« torn, cland, -6 sednatomog alkil, -8 e
atomos sidgazs alkdl halogdnesett 1-6 sednatomos sk, hdroxil, -8 sadnato-
s sihdlod, aming, vagy -8 safnatomos .&%iki‘ias“}‘zém‘}\::s;‘{}m}rs; &g
By 80y audott asetben srubsstiiudl monoaidusos vagy biciklusos arll vagy
Nataroasiicsaport, shol mindegyik gded agyv 5, &, wagy Flagu gylrd &5 g adolt

asatban islenievd szubsstitugns halogdénatom, clang, 18 s“ﬁs: atomos alkil, 1§



LS8

et 16 szenatomos aikil, hidroxil,

Tatoenns alidlaminocsopart.

/"‘Y

20 Az L gdnvpont szenintl vegyiiel vagy gydgvisratiag ofogadhatd sdia, mely

By

VI,

$ Rys sopemdstd! Riggetienid Movagy sgy zotdpia.

T

srarkesetl, ahol R

38 2, igdnypont szerintl vegyilel vagy gydoviseatilag sifogadhatd sdis, ahol &

vagyulel IX:

X

kéoletd

4.8 20 vagy 3. igdnypont szannti vagyilet vagy gydgvdstatiiag sifogadhatd sdiy,

ahol & vegyiist V-4



B8

[N

Yil-1

204 34, igényvponiok barmelvibe seavintt vegylilet vagy gydovassatilag eifogads

hats sdia, ahol & veagyiiat X8

képletd,

&, A -5, igenvpontol bdrmelyike ssaringl vegviist vagy gvdgvdsaatiag slfor
aaahato stiy, abol O egy adott ssethen szubssttualt fenilosopart, ahol a3 adot

ssethen islenidvl ssubsztituens heloganatom, cang, & szdnatomas alldl, 1-8

wanatomss oldgazd alkil, halogénesall 18 ssénstomaos aiidl, hidroxil, 18 sagn
atomes alkilox, aming, vagy 1§ szdnatomos alREaminossaport, vagy sgy adolt
asstben ssubsetitudlt pividilosoport, shol 38 adott ssatben jelenided ssubsatituens
halogdnatom, Siang, 18 sednatomes alkdl, -8 sxénatomos elagazd sk, halogds

gzatl 1-8 seénstomos alkll, hidrod, 1-8 seenstomos alkilox), aming, vagy -8

szénatomos alkiiamnocsonort,



.
«\q}' QW

St

%

B van e A0 ¢ o
R A

-

4

2

&

&

S

ISR

3

Al §

s
I -
O
; v
Hors v \
A o wovocococes, ’
e % s
o 7 §4e0 £
P T W 3
i R 1 5 %
w ;. bl )
G B i %
Y ",.M.\. . o t..us ) e
e joscod T e asiee o
7, H P s
S 7
e TR e A Y
iy . 2y
L RPN © B A g
o Yo s oot . »
B G P
R R /7 %,
4 % o gy X8 Z
sy P w4 \\ ks
L e A
3 s e s A 5 .W\
BYEIE ol B 7
w. G % F o,
.\%. prac’ e i % cocenrcces \\ Y
ey § £ %
Y , 7 %
© oo 2 5, :
- : - 3 o4 b
iy G g S % . oo
3 = 3
PO ¥ (4 2 £ .
B AT B : . W, / Y
) a7 .»\{“ 7% gy J..& %,
e s ] o g 4% nsssisneran, i 3
% “ur P o] .\Y\M wf 5, 7 %
o, % T . s % %, z % o Pren,
e o, o 7 W % e, % A wessnsapee i,
e WE o w4 4 Z A7 = ey
I 5 5 % 2
o Bom W % = R e 1, ;
e A ; 3 PO, p e it 3 1
S S Yy i : e, " 2
wpen i oid NOI00S %% PES0086000043 s.._v X \\\,\\.\\.\\\.\\ 4,
S A 5 4 ; % ol %
L4l >3 &%
=W g : % s
4o w0 e vl %
: ny ;
i s A S prs P P
T e ~, A
s B 195 iy
A “
oy BV o .
Yo X
P B S
o 5 wM\. tar 5
Zn o i
4 ] >
i gy, 15 Nk
o, £r e
74 % e am P
7 7
“.m“ P Q £ ks .
our & g
g % B i
A 5% o il
) Ey % 7
i . 52 e ‘n
P i b8 e,
Sher. e 124 it %,
\\ G iy e ;«J{hﬂ(« ;...abf...ew
i 7 7% ! H H
A 4 et 7 ¢
£ 15 e L 7 z ¢
W L i % 7 H
4 vE et :
Booid T i :

3
E
i
i

-
&

W



1% i
m& Exd 2 S saax
o o 3 4 %
7o o ool
S Y 24, mf
e \Kﬂ& L 3
4t e \\ e, & £
% . b £ g :
aad 3 - £ ;
L e % e
a7 s e % e, ;
2z m_ TR Rt S, S
o 4 24 ‘- mw
Zr B 7 7
£ : / # B3
f% g o s, /
(4t N Wige. i,
w2 e, ",
Y - e ;
(74 o ik i
PP \n."‘w f3 .
s 7 i
4 4
o 5 ok,
G P . o, 7,
AT g 3 ,.)cw »\\v\M N
L Ll e / i %
Gt % .5
[ 4 Y oo
%7 7 ; P y e
w.\.\\ 5 \u\\...&)? \\\\\\\\wao. i \wN ..v\N
£y - 7 } 3
7 & L R 3
k8 14 % % %! mvk
v 5 g % G
o m e . ¥ 1)}_( s
2 / A, fomnd ™ S
; H U 4 T G Ssssd Somor - 0
£ s““>ﬁ “ 7 o4
. 3 £ z .
%% i 7 1
. B b e Z
£ o7
mmm W f i
i % I
%
ifs xw Z
o -3 5
2 #° :

sty

5
/\ ]
FEPRR- P,
K "ffJ
P
By
R

4 s . 5% .
th T i % y
Mooim T ke 0 e e
S-S A+ 2 i 2
S Co9 S 7 77 %
74 rarre 25 Gy \ COIRITRIRI0S
7% 755 % puUs %
e XS 3 P 7
-«
e o @ e
3 %
(7 T Wi 3
ekt a5y - ™,
%y A % L %
o P 5 st
: A I .
g o e &
o) “, o~ i
= % .
LR A
il s
s “ g
oo evin \@(ff.
-, Lo % 7
b P S o
Mm% g !ﬂw
@ v g
» 7 R : M
N..)m x . e
£ oo %,
5 ] %




csopartok kel valasstold, shal

Raze Rayr 88 Ry mindegyike egymastdt figgatiant nully, N, OF

aldgand vagy nem-gldagazd 10 sednatomos sikl, dang, -6 szénatomas alkaxi

FMINO, -6 sadnatmes haloganaiidicsopart, vagy, Boy &8 Roe syt m\a aril,

heteroaril vagy gylrds csoportot atkot, mely By sgy vagy tibh stomishoz kapgs

sssaiég:iiia; &8 Rag 3&?&@3;&%&% HOVEgy o0y Sdott esathen srubsstitudl oldgasd vagy
BT iaw & atkiicsoport, ahol az adott ssathen isdenided szubsstituany halogsn

atom, hidroxt vagy -3 &2 .ém Lmos atkoxiesaport,

100 & 8, igsnvpont szorint vagyiat vagy gyogvaszatiiag eifonadhatd sdis, shol

Rez, Roge 88 Ryg mindegyvihe sgymastd Tageetient! M, Ny, O, O, 8, F, 1, OMe

¥ ot

CH, vagy THzossowrt.

11, & 8, jgenvpont szerinth vagylist vagy gvdgvassetiiag elfopadhatd sdis,

&
. &hol

YAy

&

Képlstll caoport.

12, &8, vagy 11, igdnypont szerintl vegylist vagy gvigydszatiiag elfogadhatd

sdia, ahol Ray -8 sednatomas alkoxicsoport,

13082 1-12, igénvoontok bhdrmelvike searintl vegylilat vagy gvdgvassatilag alfo-
a8

gadhatd sdia, ahol By jslantése Hovagy -9 ssdnatomos slkiiosopy

19, A L. wdnvpont searintd ey st vagy ovdovassatiag eifogadbatd sdia, maly




s
\\\ o

!

P

£
A
%
7% «..e
et %
; p
1 /
/
% \\
4 init
g
ptes
K
%
/
7
£
PR 4
P %, %,

A

0

N

e

3

200

?

% ;

% H

% H
\\\\\\\\\kwm\\\}(\\i

/o

ok,

£%

523 e

&

ARRNANRANANANS

et g

i
§
3,



W szeringi

VAOY GydovasTatiiag sifogsdhatd sdia, mely

vagyiist

‘)\0\3‘"&\ o
kst
18, GQydovasaat készitmény, maly sy 117, genypontol bamelyike searinti ver
gyiistat &y eoyv Qyogvassatilag ek m«séi S hordlozdt wartaimaz.
S . gsnypontok bdrmebeike szarintl vegyiilet, vagy gydgyissatiiag &b

ok
L5
%%
7
H
’J‘? 9"""

20, Blja

2 2

5\3}@ 2

AS /gy 2

ndnppont ssevint] vegyilat vagy gydgyasay

fitasars, ahol Bag

<

sSiy, vagy készitmdny fjdaiom kezeldsdben tortdnd alkabmazdsrs,

stiag efogscihats

&3 Ry hidrogénatomn, melynek sordm

pAvS

/
P 5
b
PO

képletd vegyliletat vgy

képdetd vagyiiattsl

7
15
5

hozunk drintkezeshe, sgy



szerkavetd vegyilet képedddsshey megfelald kériiménysl kiadtt,



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

