;{|}~e3e22,68T , WO 99/31057 2 3 MA's ~0~~ PCT/ US98l 23991
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. (- GABAPENTI N ANALOGUES) ) THEI R PREPARATI ON AND THEI R USE 1 NT
OF NEUROL ] 7SO?DERS BACKGROUND OF THE | NVENTI ON |11 *%ép/g%* 3991
- Conpounds of 1ornula cooooz H2ZN-CH2-C-CH2-COOR 1 ~1 (CH2) n 1 V\ﬁer ein R1

is hydrogen or a lower alkyl radical angn is 4, 5, or 6 are known in

United e trrimrenl, Wb CRobRadt binihl SHO0ANY -
Pat ent ﬁmhe)r ﬂﬁlﬁ%ﬁl’)— 10! ﬁn@ ‘wﬁm&mwrmg'éavﬁgf Iéﬁ%gggz%nﬁ
cranp induced by thiosem carbazi de; protective action against cardi azole
cranp; the cerebral diseases, epilepsy, faintness attacks, hy I i d
cranial traumas; and i npr BACKGROUNDeOETHE INVENTIONs. The c&@l@ﬂm@mm@“
useful in geriatric patients. The patents are hereby incorpora

ref erence. Conpounds of fornula 15 20 R3 R2 H2ZNCH C- CH2COOH , ~. " ,"¥8!%R 1
wherein R 1 is a Gémpgds offortunched al kyl group having fro n
atoms, phenyl, or cycloal kyl having from3 to 6 carbon atonsnmmwmummmmr
hydrogen or nethyl; and R3 is hydrogen, nethyl, or carboxyl are QW1 N
United States Patent Nunber 5,5631,1,}135(;14 -Eﬁzi_@g@ i vi sional s: These
patents are hereby incorporated by refe/e “ (See 'Suman- Chaul an N., et

al ., European Journal of Pharnacol os; y@%&; 244: 293-301.) WO 991 31057 2
3 M AY 2002 PCT/ US98/ 23991 -2 SUMVARY | NVENTI ON The conpounds of the
instant invention are novel am nes and their pharnmaceutically acceptable
salts useful in a variety of disorders. The disorders include: epilepsy,

fai ntngss at wherkin, R nisfhdiopes bRa ldwetnillal raliicad afi@hss 4,5, be6 ardagendnat i ve

di sorders, depression) anxiety, panic, pain, neuropathol ogi cal disorders,
T nf | ammat i onUnigediStgtes PaennNembeng024]i 2oandkitssdisisiinabYnitadr Statedh Patebiowe |

d . Th the i t th f formulas 1D and | E
ol ow. P ef eNPERPLEB G T iees R lesen i Bidientts SHeAaMPERRRr o n R | 5 a
10 sul f onam pausl B3othRAerhicaPazitbiSHERcdve Rition AgAkiRatda2 e @in; MRel5 IS

straight or branched al kyl or trifluoronethyl.” Qther preferred conpounds
are those of carehraldisgasespepilepsy, fainimeseattacks, hypekipgsins ghd exapiahtrpemas; PO3H2.

Q her (preferred ¢ ounds are t.hose. of £0r nul as n E ein Ris 15
sel ectlgd fr oéﬁldiﬂm%&e'@g Wcﬁ@rﬂqoﬂf'&ml’sjbe gme lmés ;Begﬁﬂ%"ﬂin(?emﬁ% \> H\" N
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DETAI LED DESCRI PTI.ON OF THE | NVENTI 20 The am nes of the instant

i nvention are conf8tpgundsfoffermula a 1D and | E and the pharnaceutically
acceptabl e salts thereof.

R3 Rp

|
15 H,NCH-C-CH,COOH

I

R

— qavale

wherein R is a straight or branched alkyl group having from 1 to 6 carbon atoms,
phenyl, or cycloalkyl having from 3 to 6 carbon atoms; R is hydrogen or methyl;
20 and R3 is hydrogen, methyl, or carboxyl are known in United States Patent

Number 5,563,175 and various divisionals. These patents are hereby incorporated
by reference. (See Suman-Chaulan N., et al., European Journal of Pharmacology,
1993;244:293-301.)



The conpounds of the invention are those of formula WD 99131057 -3 H2ZN R

CH ~n X 1D HZN R CH n and xJ | E or a pharnmaceutically acgegt
. thereof wherein: nis an integer of fromO to 2; 5 10 R is?sg Mﬁm

‘am de, pho | c.acid, heterocycle, sulfonic acid, or hydr d and
L PRty s :

2 3 MAY 2 Us981 23991 X is -0, -S, -S(O-, -50O 2-

wherein R 1 is hydrogen, straight or bsanched al kyl of from1l to 6
carbons, benzyl, -C(OR 2 wherein R2 is straight or branched alkyl of 1 to
6 carbons, benzyl or phenyl SIWMMARK GF W BNWVENTIONs strai ght or branched
al kyl of from1l to 6 carbons, or benzyl wherein the benzyl or phenyl groups
can be 15 unsubstituted or substituted by from1l to 3 substituents sel ected
from hal ogen, tri fThacompwirglof theidstanttinventidh ard ndvedumirgs ané thwjreci f i c
conmpounds of p&‘he [ nstant i nvention:

N- (4- Ami nomePRgFmacatically accspigblessalts usefukdn ayarietyeafidisnedars (Owisoders

(4- Ami nonet h t id; 20

" 4" A momet 1ot SPRERY TSk, BibolhoiE cRmIcFadt .

3- (4- ABi norrehhybdd:ghexahyddlseqdyrsadep%essidneamgxéty pdtid, phin? néjropatolagichl- Sone;
'[3 hl( gn:\m ggrné ll' ? trs(itm h nqgt?onpgn(? gastro}/ tcrgﬁglzn cllgorﬁers [suc 325 14 Ogla%oev%f) le-5

H Tetrazol - % dg&thpyl ) -t etrahydro-pyran-4-yl]-methyl am ne;

N-(4- Am nomethyl -t et rahydr o- pyran-4-yl methyl )-C C C-trifl uoronet hanesul f ona
m de; 2 3 MAY ZtheZomm)&mis&fﬂ&ﬁnﬁfﬁffohl%l’hbwéﬂformulas 1D and 1E below.

G - (2. Oo- 2. 5 aFFifeR srmpdungd Sredhdse B robpues TDapd aEpretngt 53 > O

(2 K hp Rttt RS HORTNIROIR 15 01 RORNEIR seyhsrpifeR 15 is siaight -

(4- Am nomet h%hbfa%lﬁéﬁw i rI&Yﬂ@d}oﬁl\e%Jy). met hanesul f oni ¢ aci d;
y

4- Am normet -tetra ro- pyran-4-yl net hyl ) - acet am de;

4- Ami nonet hyI tQehergirgfdrred pgmpounts atentbose o) fofnplas Al andddt whereha;R is

4- Am norret tetrahi/cg ]? ﬁl opyran-4-yl methyl) 10 met hanesul f onam de;
Ani nonet h#i® %H'P&fw Q382yr an- 4- yI met hyl ) - phosphoni ¢ aci d:

(
(
(
(o ot - e BB B RS 1B B e 3
(0]

ne;15 selected from:

N-
N-
N-
(4-
2-
3-
5-

/N

N\
HN , 7 0 / \ _and \(/ ,O
N—§ ' —&
S O

HN'N“

Especially preferred are )§ N and N_Q
N H

DETAILED DESCRIPTION OF THE INVENTION

20 The amines of the instant invention are compounds of formula 1D and 1E
and the pharmaceutically aéceptable salts thereof.

The compounds of the invention are those of formula



15 3-(4- Am nonet hyl -t et rahydr o-thi opyran-4-yl met hyl )-4H [
.1, 2,'4] oxadi azol e-5-thione; C[4-( 1

.H Tetrazol -5-yl net hyl ) -t et rahydr o-t hi opysan-4-yl]-nethyl am na;3 MAY 2002
N- (4- Am no -l.etrahydro-thiopyran-4-ylnmethyl)-C C Ctri

.met hanesul %\%18%7;6 20 %'F’%&m”l
3-(4- Am nonet hyl -t et rahydr o-t hi opyr an-4-3yl net hyl )-4H[ 1, 2, 4] t hi adi azol
5-one; C[4-(2-O0xo-2, 3-di hydro-2~, 4-[1, 2, 3, 5] oxat hi adi azol - 4-yl net hyl)
tetrahydro-thi opy N 4- ygl met hy g ne;R
(4- Am nonet hyl -t et rahydry t?jrﬁ]l;l opyr &n- 4- - et hanesul f onam de; 25
(4- Ami nonet hyl -tetra - opyr ank 4- t hanesul f oni ¢ aci d;

N- (4- Ami nonet hyl -tetr dr o- t hangbyr apé4- yl net hyl ) - acet am de;

N- (4- Am nonet hyl -t ety ahydr o-t hi opyrfan- 4+ yl net hyl ) - 2- phenyl - acet am de;
N- (4- Am nonet h yl - 1-'sxg-Xiexahydr o- 1L ~, 4-t hi opyr an- 4-yl net hyl )

met hanesul f onam de; 30 X
(4- Am nonet hyl - 1- oxo- hexahydr o- 174-t hi opyr an- 4-yl net hyl ) - phosphoni ¢ aci d;

2 .3 MAY 2002 WO 991 318B7 PCTNS98/ 2394FL -5

2- (4- Am nonet hyl - 1- oxo- hexahydro-1 ~, 4-thi opyran-4-yl )-Nhydrox y

acet am de; 30f apharmagemsically acceptabletsalt sliepenfovtierein4- t hi opyr an- 4-yl net hyl ) -4H
[ 1,2, 4]oxadiazol -5-0ne; 5 3;_{1_4- ?jﬂ r}gmat hyl - 1- oxo- hexahydro-1

~, 4-t hi opyr an- 4- yPABeRIteser QHfrom 09 241 oy adi azol e-5-t hi one: G [ 1-Oxo0-4-( 1
H-tetrazol - 5- yl meRhglshifbwalie/dr o- 1 ~, 4-t hi opyran-4-yl ] nethyl am ne;

N- (4- Ani nonet hyl - 1- oxo- hexahydro-1 ~, 4-thi opyran-4-ylnethyl )-C C C 10
trifludro-nethanesul f osmidele; 3- (4- Ani nonet hyl - 1- oxo- hexahydr o- 1

~, 4-t hi opyran-4-yl neth <4H [ 1..2, 4] t hi adi azol -5-one; C |

T-Ox0- 4- ( 2- 0x0- 2, 3- di hi’h?%’-hﬁ‘yf: €¥1’ 5" 3, 5] oxat hi adi azol - 4- yl et hyl )
hexahydro-1 ~, 4-t hi opymhaeratyyle] - met hyl am ne; 15

4- Am normet hyl - 1- oxo- hexahydro-1 ~, 4-t hi opyran-4-yl) nethanesul fonam de;

(4- Ani nomet hyl - 1- oxo- h&%¥PRjeIred. 10~ 4-t hi opyran- 4-yl ) - met hanesul foni ¢ aci d;
N- (4- Am nonet hyl - 1- OXOhQ%QQMQVa%idl, and4-thiopyran-4-ylmethyl) 20 acetam de;

10 X is -O-, -S-, -§(0)-, -S(0)y-, or NR’| wherein R’} is hydrogen, straight or
branched alkyl of from 1 to 6 carbons, benzyl, -C(O)R’y wherein
R’9 is straight or branched alkyl of 1 to 6 carbons, benzyl or phenyl
or -CO7R’3 wherein R’3 is straight or branched alkyl of from 1 to

6 carbons, or benzyl wherein the benzyl or phenyl groups can be
15 unsubstituted or substituted by from 1 to 3 substituents selected
from halogen, trifluoromethyl, and nitro.
The following are specific compounds of the instant invention:
N-(4-Aminomethyl-tetrahydro-pyran-4-ylmethyl)-methanesulfonamide;
(4-Aminomethyl-tetrahydro-pyran-4-ylmethyl)-phosphonic acid;

20 2-(4-Aminomethyl-tetrahydro-pyran-4-yl)-N-hydroxy-acetamide;
3-(4-Aminomethyl-tetrahydro-pyran-4-ylmethyl)-4H-[ 1,2 ,4Joxadiazol-5-
one;
3-(4-Aminomethyl-tetrahydro-pyran-4-ylmethyl)-4H-[1,2,4]Joxadiazole-5-
thione;
25 C-[4-(1H-Tetrazol-5-ylmethyl)-tetrahydro-pyran-4-yl}-methylamine;

N-(4-Aminomethyl-tetrahydro-pyran-4-ylmethyl)-C,C,C-trifluoro-

methanesulfonamide;



N- (4- Am nonet hyl - 1- oxo- hexahydro-1 ~, 4-thi opyran-4-yl nmethyl)-2
phenyl - acet am de; N-(4- Am nonet hyl -1, 1-di oxo- hexahydro-1 3 AY 002 .
, =, 6-thiopyran-4-yl met hyi) nethanesul fonam de; 25 (4-Am nonet f%/l - M ) 2

- di oxo- hex -1 ~, 6-thiopyran-4-yl nethyl ) phosphonic acig.

2- (4- Am no?g%@pi 1- di oxo- hexahydro-1 ~, 6-t hi opyran-4-yl)- I{ﬂ'ﬂr{pqsr%/)z(zg/%l
acetam de; 3-(4- Am nonet hyl -1, 1-di oxo- hgxgahydro-1 ~. 6-t hi opyr an- 4-yl net hyl
)-4H 30 [1, 2, 4] oxadi azol - 5- one; 2 3 MAY 2002 WO 991 31057 PCTNS98/ 23991
-6 3- (4- Ami nonet h$H(4Arhindimexnd-harahydeb-pyrin-d-ytiinethyDy4 i1 241 hiadidzolsb- ) - 4H [
|, 2, 4] oxadi azol -5-thione; C[ 1,1-Di oxo-4-( 1 Htetrazol-5-yl nethyl

) - hexahydr o- $°& 6-t hi opyran-4-yl ] nethylamine; 5

C & C 11 1 dor o- et alteur Poravarer 25 2 el R L. hexanyaro-
~, 6-t hi opyr amﬁhydrogﬁ}m&_y)];ﬁahg%nﬁ? ] t hi adi azol -5-one; G|

1, 1- Di oxo0-4- ( 2- oxo- 2,”3- di hydr o- 1, 2, 3, 5] oxat hi adi azol -4 10
yl met hyl ) - hexahydf4-Aminemethybsynabydrd-pyrin-4ryl methanaselfonamide;

4- Ami thyl -1, 1-di -h hydro: 1 ~. 6-thi -A4-y| ).
ﬁret h?nggmsf o%am’ dé‘!’%‘%&ﬁ'ﬁ?éﬁ@rﬁ }(?Qrg-,py_rqjli-%-y 2’?}&%%3&8&& az:-‘,db-t hi opyr an- 4- vyl
) net hanesul foni cm@-ﬂmﬂén&hgﬂmﬁﬁﬂmal\??mlm%ﬂaﬁl}l Sethygrgghydr o- 1

~, 6-thi opyran-4-yl nethyl) acetam de; 4- Ami nonet hyl - 1, 1- di oxo- hexahydro-1
~, 6-t hi opyr an- 4- y Nrtd-Ajninomethpetatrahydre-psirancfe ylmethyl)-2-phenyl-acetamide;

N (4- Ami t hyl - Qi idin-4: vl nethyl ) -nmet h | f ide; 20
(4 A nomet hyl - pi SEPFAmRbS YRR R AR me Y
2- (4- Aol noneteanpéudfonaide; 4- vyl ) - N-hydr oxy- acet am de;

3- (4- Ami nonet hyl - pi peri di n- 4-yl net hyl ;_—4H—[ 1, 2, 4] oxadi azol - 5- one; R
(4- Ani nonet hyl - (f-peninemathyl-ietrabydrptthiopyrap-4tylmeshd phiosphenie acidi hi one;

3-

C[4-( 1 HTetrazegly5 )=l | Qi 0= 4~ Qt Lne:. 25,

N- (4- Am noret hyl - gi 4e¢i¥dd{%eiy%}ltﬁte¥ﬁ’§f(§ ﬂ@b#@qt‘bpﬁu@ﬁgéweﬁ%ﬂégﬁl f onam de;
3- (4- Am nonet hyl - Bi(@eAiniliomethylHeeihydto-thidpyran-2-ylhethy B A ER2 4 foxadiazol-

G [4-(2- Xxo- 2, 3-di hydro-2~,4-[ 1, 2,3, 5] oxat hi adi azol - 4-yl nmet hyl )

pi peri di n- 4- yIr9nmet hyl am ne; 30

(4- Amigorret hyl - pi pe@L Anflichethyi-tBRiHARE RidfyPaRAyiRethyl)-4H-
[1,2,4]oxadiazole-5-thione;
C-[4-(1H-Tetrazol-5-ylmethyl)-tetrahydro-thiopyran-4-yl]-methylamine;
N-(4-Aminomethyl-tetrahydro-thiopyran-4-ylmethyl)-C,C,C-trifluoro-
methanesulfonamide;
20 3-(4-Aminomethyl-tetrahydro-thiopyran-4-ylmethyl)-4H-[1,2,4]thiadiazol-
S-one;
C-[4-(2-Ox0-2,3-dihydro-2A4-[1,2,3,5oxathiadiazol-4-ylmethyl)- -
tetrahydro-thiopyran-4-yl}-methylamine;
(4-Aminomethyl-tetrahydro-thiopyran-4-yl)-methanesulfonamide;

25 (4-Aminomethyl-tetrahydro-thiopyran-4-yl)-methanesulfonic acid;
N-(4-Aminomethyl-tetrahydro-thiopyran-4-ylmethyl)-acetamide;
N-(4-Aminomethyl-tetrahydro-thiopyran-4-ylmethyl)-2-phenyl-acetamide;
N-(4-Aminomethyl-1-oxo-hexahydro-1 X4-thiopyran-4-ylmethyl)-

methanesulfonamide;

30 (4-Aminomethyl-1-oxo-hexahydro-1 k4-thiopyran-4-ylmethyl)—phosphonic

acid;



(4- Am nonet hyl - pi peri di n-4-yl)-met hanesul foni c aci d; W O 99/31057 2 3 MAY
.?002 -PCT/ US98l 2399 N- (4- Am nonet hyl - pi peri di n-4-yl net hyl ) - aceZzgﬁM&'

» N- (4- Ami nonet hyl - pi peri di n-4-yl net hyl ) - 2- phenyl - acet am de; Y 2002
N- (4- Am no ods met hyl - pi peri di n- 4-yl nmet hyl ) - net hanesul f S6k933901

-(4- Am norremwiﬁ#et hyl - pi peri di n- 4-yl met hyl ) - phosphoni c ac?g?msgﬁz

2- (4- Am nonet hyl - 1- net hyl - pi peri di n- 4- yl5.- N- hydr oxy- acet am de;

3- (4- Am nonet hyl - 1- net hyl - pi peri di n-4-yl methyl)-4H[ 1, 2, 4] oxadi azol -5 one;
3- (4- Ami nonet hyl - b=@EA Honk AL SHo hehaktydiBi 1N thiopyhah-4lyl3-Nth y-azol e
S5-thione; 10 G[ 1-Methyl-4-(C 1 y foffizh-dly Ry

H-t et razol - 5asdtamtdey| ) - pi peri di n-4. -yl ] - met hyl ani ne;

N- (4- Am nomet hyl - 1- met hyl - pi per.i di n-4-g| met hyl )-C C C-trifluoro

met hanesul f onani dé;(43AminomethydicaneyhexabydroHyf -thiopusandf-yimethylhdkhy | ) - a4 |
1, 2, 4] t hi adi L 5 g d2 C-[ 1-Methyl -4-(2-o0xo0-2, 3-di hydro-2~, 4-[

1, 2, 3, 5] oxat ﬁllzgépcg‘fg{%%ﬁl %?ﬂ%t hyl ) - pi peri di n-4-yl ] - net hyl am ne;

(4- Anmi gonet hy! - 1- RubNhnidinRfiy1 9L ko hokahydrBBOARRRD Hah A AR ARy 1)-4H-

(4- Am nonet hyl - 1- %t hy{nf pI peryi ﬂi n-°4-e3)ﬁa§'9-’ r?et hanetgjglyfaonigi aéglm)

N- (4- Ami none{h24]dxadiazbl¢l S-thignes | di n- 4-yl et hyl ) - acet am de; 20

N- (4- Am nonet hyl - 1- net hyl - pi peri di n- 4-yl net hyl ) - 2- pagny'l -acet am de;

N- (4- Ami nomret hyl - €-De@x944-(d Hotetrazhl 13- yimethybx-hexahydret A4 ribioplyfanrfayllde ;

(4- Am nonet hyl - 1-lbenzyl - pi peridi n-4-yl met hyl ) - phosphoni ¢ aci d;

2- (4- Ami nonmel™MyIY'4ME&nzy| - pi peri di n-4-yl) - N-hydr oxy- acet am de;

3- (4- Am nonet hyl - ;. be ~DLperi di Ny 4- vl net g - Al Oxadigzol -5 25
one; 3-(4-Am nom%@f%ﬁh%rﬁétgﬁ{)%gpg’é%ﬁaﬁ) Wﬁnﬁl&ﬁn—%@e%%%ﬁ g(adi azol e
5-thioee; C fifludieiisthardsilfonamide; _

1Htetrazol -5-yl met hyl ) - pi peri di n-4-yl ] -net hyl am ne;

N- (4- Ani nonet hyl - B-@eAmytonitipd+li-ok cahekatydrot i thioPy@nd-yimdthyl pAH- 30

met hanesul fozgm’ ?e; 3- (4- Am nonet hyl - 1- benzyl - pi peri di n-4-yl met hyl ) - 4H [

|, 2, 4] t hi adi dbértthiagiazol-5-ope;3 vaY 7002 WO 991 31057 PCTI US98/ 23991 g C [

11Benzyl - 4. - (2-0XGe 1 Bl WAL 2o fudo2a h SHSSRLINARREEL iy

yl met hyl') - pi perid . nyt .
(4 A nomet A b AR S Aafgtaneou fon, am de
N (4- 7 nomet hyl - 1 e o Y B I “acet ami de. i nce
am no aci ds amethaweplifdmamide; phar macol ogi cally conpatible salts can
(4-Aminomethyl-1-oxo-hexahydro-1 14-thiopyran-4-yl)-mcthanesulfonic
acid;
N-(4-Aminomethyl-1-oxo-hexahydro-1A4-thiopyran-4-yimethyl)-
20 acetamide;
N-(4-Aminomethyl-1-oxo-hexahydro- 1A4-thiopyran-4-ylmethyl)-2-
phenyl-acetamide;
N-(4-Aminomethyl-1,1-dioxo-hexahydro-1 7L6-thiopyran-4-ylmethyl)-
methanesulfonamide;
25 (4-Aminomethyl-1,1-dioxo-hexahydro- 1A6-thiopyran-4-ylmethyl)-
phosphonic acid;
2-(4-Aminomethyl-1,1-dioxo-hexahydro-1 ).6-thiopyran-4-yl)-N-hydroxy-
acetamide;
3-(4-Aminomethyl-1,1-dioxo-hexahydro- 116-thiopyran-4-ylmethy])—4H—
30 [1,2,4)oxadiazol-5-one;



be salts of appr
hydrochl oric, su
.salicylic, malon

ascorbi c. wWwoaohide

al kali metals or
magnesi um or ca
al so be prepared
car boxyl group o

opriate inorganic or organic acids, for exanple)

| phuric, phosphoric, acetic, oxalic) lactic, citric, malic,

ic, 10 malefic, succinic) nethanesul fonic aci@ JaddY 2002

from correspondi ng hydroxi des or carbonap@pysssdlsdbsg W t h
al kaline earth netals, for exanple, sodium potassium

| ciumare fornmed. Saltséw th quaternary ammoni umions can
with, for exanple, the tetranethyl-amoniumion. The

f 3{SAnsinomethgl 1 dsdiereh&aahidros BXGethispyesh-byikabyn-4kans. The

terns used to define the invention are as described bel ow. Sul fonam des are
t hose of f orlhAd-4loxagigmbRatbiope; - SO2NHR1L5 wherein R 15 is a straight or

"B4f ybigroriobiicizor Gy boranyate PSS nchod

branched al kyl g
are conpounds of
al kyl of fro

- PO3H2. wu%ﬁj"é{
Het erogycl es are
sel ected from ox
99/ 31057 -9 €,GC
and ~ ~ . N N\\
straight or bran

fabife:CaT bons, benzyl, and phenyl. Phosphonic acids are
acids are -SOgH . O Hydroxam ¢ acid is ~NH . OH 25
Hgﬁ%ﬁjxﬁnoei}{e)gm lldfdio%lcﬁéﬂ}ﬂ%o-lmﬁﬂﬁloﬁﬁﬁm%lhﬁtl@l)h et eroatons
ygen, ni gen,

MifluaafetBaflesEndmidé91 HN NN N N~ N, ~p, p, ~ S,
NAW NNSo HHH\\ HOS p Thetermalk&lisa

chrétt Agrinomedyl-1 lodiozo-hexahydioal Bbthiepysans4iytseiha idl-but  not

limted to n@éﬂgﬁia&tﬂa{ﬁ_o&topyl , h-propyl, isopropyl, butyl, 2-butyl,

tert-butyl
undecyl except a
to 8 carbons and

and n-hexyl, heptyl) octyl) nonyl) decyl, 5 and
cht‘iﬂf-ﬁioﬁbbﬁ{)z%f&z,%t-&pgcga-tzﬁq@@#@%Jﬁyﬁa&wxm are from3

are’ cycl opr opy cyc pen cycl ohexyl ,

cycl oenty!) yihyaKabARGK N6 ERSLIShaRyBRAIES. | - The benzyl “and

phenyl groups ma
substituents sel
nitro, alkyl, an

e unSubstitu bstitu oml1l0 1 to 3
ed-RhiddRth ﬂi%xo—ﬁ&%ﬁ%&lk@h%i}-éﬁ%yl)f hal ogen, CF3)

d al koxy. Preferred are | ogens koxy 'is as defined

above for al ingthan¢salfogmmides f| uorine, chlorine) and brom ne and preferred

are fluorine and
descri bed above.

15

chl orine. 15 Carboal koxy is -COCal kyl wherein alkyl is as

and sul fur. Preferred heterocycles are WO

—

(-aminoreethylr b1 chioxohexehyirg- Rthiopysed-#bxy. Certain of the
conpounds of mtenx%ngsru?fﬁﬁigtacidjventi on can exist in unsolvated

N-(4-Aminomethyl-1,1-dioxo-hexahydro-1 )»6-thiopyran-4-ylmethyl)-

acetamide;

N-(4-Aminomethyl-1,1-dioxo-hexahydro- l1.6-thiopyran-4-ylmcthyl)-2-

phenyl-acetamide;

20

25

N-(4-Aminomethyl-piperidin-4-ylmethyl)-methanesulfonamide;
(4-Aminomethyl-piperidin-4-ylmethyl)-phosphonic acid;
2-(4-Aminomethyl-piperidin-4-yl)-N-hydroxy-acetamide;
3-(4-Aminomethyl-piperidin-4-ylmethyl)-4H-[1,2,4]oxadiazol-5-one;
3-(4-Aminomethyl-piperidin-4-ylmethyl)-4H-[1,2,4]Joxadiazole-5-thione;
C-[4-(1H-Tetrazol-5-ylmethyl)-piperidin-4-yl}-methylamine;
N-(4-Aminomethyl-piperidin-4-ylmethyl)-C,C,C-trifluoro-

methanesulfonamide;

3-(4-Aminomethyl-piperidin-4-ylmethyl)-4H-[ 1,2 ,4]thiadiazol-5-one;
C-[4-(2-Oxo»2,3-dihydro-27t4-[ 1,2,3,5]oxathiadiazol-4-ylmethyl)-

piperidin-4-yl}-methylamine;

30

(4-Aminomethyl-piperidin-4-yl)-methanesulfonamide;

(4-Aminomethyl-piperidin-4-yl)-methanesulfonic acid;



fornms as well as solvated forns, including hydrated forns. In general) the
.sol vated forns, including hydrated forns, are equivalent to unsol vated
.fornms and are 20 intended to be enconpassed within the scopez nt
invention. WesdApey of the conpounds of the present inventi OBC%%;@ or
.nore chiral centers and each center may exist in the R(D) or

configuration. The present invention ingludes all enantioneric and epineric

forms as well as the appropriate m xtures thereof. 25 The radioligand
bi ndi ng assay usi Ng(4-Bhiigalaindrdiperidimd-ylimethyPSacetamide;t deri ved from porci ne

Lo the' %iéu‘égﬁ’ﬁﬁi e Atpinameesriprarmetiyh Rphend BPapice: ) i o ?;LQ%:
1996: 271 (10)  5TEONS Rinomelnl MIARIDHRLEE RO i) AT SRR AARRAe - 10 The

conpounds of the invention w finity to the a28
subuni t. Gabapent (4rAfpomethyl- hhmeitlyl gplipenidire4 ydmetryl)-ph@sphadic acid;hi s assay.

Chey e expett ed 14 ARIPBIDIPHEER B engr st pebfudgiamidic to
gabapentin. For 535{4314Fﬁin%meﬂ®l-@Qﬁ&b?]-é'ﬁ&igﬁmﬂhﬁtlﬂﬂNHmﬁ,ﬂb)(adiﬂ?ﬂidpai n.

The conpounds of the invention are telated to Neurontin, a marketed drug
effective inoftie treatnent of epilepsy. Neurontin is 1-(am nonethyl)

cycl ohexaneacetic id of structural. f.ormil H2 The ¢ unds of
the invention ar e3g(ﬁ's[gm@?5§h1y§' - 5‘%@'8%’3&8%’%?&£%£t2n®ﬁ a‘ﬁ%@%i | epsy.
The present iSaupaéi on also relates to therapeutic use of the conpounds of
the m netic as agents for neurodegenerative disorders. Such i
neur od@gener at i ve CllsMieth}-4-(Heetrazel-Sexlmathyd; piperidinidnd]-methylaminge, 15
Huntington's disegsg,. j N S i3 éﬁg} i 1 e Scl erosi s,
iand epil epsy. Theﬁf‘e‘é‘gﬁé&%‘%@@m ﬁlgﬁ{yzﬁﬁﬁgbve gkétgggtcfc’%@ﬁﬂ%aegener ative
di sorders t emesthnasulfonatidat n i njury. These include but are not limted to:
stroke, head traumm, and asphyxia. 20 Stroke refers to a cerebral vascul ar
di sease and may aPsd-AminomeidemtyheipaTidarpmath ) g Hoksh 4 hiadiamat (VA
and incl udes sagjdt e thronboenbolic stroke. Stroke includes both focal and
gl obal ischem a. Also, included are transient cerebral ischemc attacks and
ot her werebral vageil-Meth31-ahhaxe-23-amyarn R by, 30536ARabiaksicdieni a such as
in a patient undergoing carotid endarterectony 25 specifically or other
cer ebr ovas culyimethyD-pipstidinad-yHemeghylaming; ocedur es in general, or diagnostic
VasuLar P oceor 58 A SRR PR AR e ke P
(4-Aminomethyl-1-methyl-piperidin-4-yl)-methanesulfonic acid;

N-(4-Aminomethyl- 1-methyl-piperidin-4-ylmethyl)-acetamide;

20 N-(4-Aminomethyl-1-methyl-piperidin-4-ylmethyl)-2-phenyl-acetamide;
N-(4-Aminomethyl-1-benzyl-piperidin-4-ylmethyl)-methanesulfonamide;
(4-Aminomethyl-1-benzyl-piperidin-4-ylmethyl)-phosphonic acid;
2-(4-Aminomethy!- 1-benzyl-piperidin-4-yl)-N-hydroxy-acetamide;
3-(4-Aminomethyl-1-benzyl-piperidin-4-ylmethyl)-4H-[1,2,4]Joxadiazol-5-

25 one;
3-(4-Aminomethyl-1-benzyl-piperidin-4-ylmethyl)-4H-[1,2,4]oxadiazole-
S-thione;
C-[1-Benzyl-4-(1H-tetrazol-5-ylmethyl)-piperidin-4-yl}-methylamine;
N-(4-Aminomethyl-1-benzyl-piperidin-4-ylmethyl)-C,C,C-trifluoro-
30 methanesulfonamide;

3-(4-Aminomethyl-1-benzyl-piperidin-4-ylmethyl)-4H-[1,2,4]thiadiazol-5-

one;



2 3 MAY 2002 WD 99/31 057 PCTI US98l 23991 -11Acute pain is usually

short-lived and is associated with hyperactivity of the synp j v us °
..system Exanpl es are postoperative pain and all odyni a. ChronzggMAYi Zm\-’f

usual Iy deligw;@$ Pain persisting from3 to 6 months and ip&HiesRR3991
somat ogeni ¢ pal ns and psychogeni c pains. OQher pain is nociceptive. 5 Still
other pain is caused by injury or infec8ion of peripheral sensory nerves.
It includes, but is not limted to pain from peripheral nerve traum)

her pes virus i nf &@{i-BenzylidatPedrs23edihydro2i4da|2shbwixathiadiasle- avul sion)
neuroma, |inb anputation, and vasculitis. Neuropathic pain is also caused
by nerve daigethyDmiperidindidl-metwianingm human | munodefi ci ency virus

i nfection) hypothyroidi Qq urem a Vi tan LE i €s. Neuropathic
pai n includes, b %"f@%ﬁ’l@w}gi#eé'&git'@pfgﬁgﬁnyl?%@é%’%’b%ﬂgﬁd&i njury such as,
for exanpl e, the (pAmindnRRlL 1ICBenzyI-pipEridinanyl)msdlsdmeadfontc a0 |s that which
occurs. Wi thout an_organic origin such as_|ow back pain, atypical facial

pai n, Jand chr oni QNét-duniapmethyl A dengylpiperigingdaylmethyd-acetamiddngBdor y pai n,
t A S . ! ; .
neur opat hy.  r est ToCk A SRR e Db Y By FRAEL D P aCl B ©

neur al gi a) causalSjnee anhind@bids laredrphiserity phariraoplogicall pedmpatibbaigaits gam, gout )

phantom iy, burn, and other forms of neural ?i a, neuropathic and
i di opat hi c PRiSAtSQiRRPEIRIIateAnREgan]c RN ATEMIG acids Torexampleahydiochipiital cor d

traum, or isgigiﬁ&éf,fﬂh%%%ﬁ%&'ﬁcZ&a%@%i:@c cﬂ%@,gﬁélfb, s&h%?@%le &ik2) and

hypot ensi on as'sinmlar injurlies deen ring ures’ from enbol e,
hyperfusi on,maleid, suepinid, metHdnesulfomicadid,i and asdarkio. Svaning ftven oeredspbnding a r ange
of incidentsg, .for exanple, during cardi ac bypass, surgery, in incidents of . _
i ntracrani alﬁ"yﬂqul?égg‘:bopﬁ%é?lit%‘ﬂitslﬂkégﬁ?ﬁ&?8{ al#ﬁh’&ﬁaﬁtxéﬂetaﬁ'rfg%t_, and

status epi | QRhinplS ,sod’:ém?pét&shhﬁ,dmg fufnl, 8P citbiubn £€ 1GHReR. SMsARlEr M ne the

appropriate situation i n which subfects are susceptible to or at risk of,

f or exanpl e,quaternsity ansnoniith iers caunfalsertierpgeffarashwith,rfok example,dlkvi ni strati on by
met hods of tthteﬂﬁrtﬁsﬁnt i nvent | og Thﬁ C npounq(}s of the inveniion are al so
expect ed t o ‘BRAHLRYFFMmonium.1qn, The farkexy] €ropp of the amppno F&%8 on can be the
resul {5 of oregtnified BykRota)medssecondary to stress associated with personal
| oss, or idiopathic in origin. There is a strong tendency for famli al
occurrence of sonEhetermsussd g dpfingthednvestigy aretds ggsaaibad belaw: sti ¢ cause for
at | east sone for f r | i IS, .0 i .S made
primrily by quan@ﬁ?‘gg}q (l?egr?? %@ogé]?fegégfx P@ﬁgﬁgp%ﬁ Jerﬁ? ?Bﬁﬁngé&é%é@n?) MAY
2002 12 The I j KBAOHKA" I by a physician or
quantified gﬁliﬁﬁeﬁﬂ%’gﬁﬁﬁ%gu st ﬂsg?%g va|%alt¥gg%?;autaihﬂg‘dascal es, such as

t he Hami | t onrifaprodsethyln Rating Scale or the Brief Psychiatric Rating Scale.

Nunmer ous ot her scal es have been devel oped to quantify and neasure the

degr e® of npod al dByidasiasheompoysngs of farmulg tINHEOR 1o xhesein Ryadh seaightomi a,
difficulty with cqongentratio ack of _ene . feelings of worthlessness,
and guilt. %{éﬂ%ﬁﬁﬁ%&ﬁ%}ﬂﬂé\% e?%bWYIjgéPagw n as well as all -
psychiatric diag héXi€ asiab EEQP@}H n the Diagnostic and Statistical -
Manual of Mental Di sorders (Fourth E&ition) referred to as the DSM | V-R
manual published $yfédieaAdeirec80sRsychiatric Association, 1994. G ABA is an
inhibitory neurotransmtter with"the central nervous system Wthin the
general context of inhibition, it d@ens |ikely that GABA-m netics m ght
decrease or inhibit cerebral functilpn and m ght therefore slow function and
decrease nood | eaHya@xamisland @ssi eh. ~fheHconmpounds of the instant invention
may produce an anticonvul sant effect {hrough the increase of newy created
GABA at the synaptic junction. |If gab@Hentin does indeed increase GABA

| evel s _or the effectiveness of GABA.at the synaptic junction, then it could
be cl d8sified as Hewrmacles s grouphef fiom Hito Qatngsawith fiom hiei bhetersatomms al

ngfé;g?oﬁndsé]}&mfrortnho%cryggx%rn?trogseln?%c{slflrl]t(fx%.' on and decrease nood | eading to

Preferred heterocycles are



The conpounds of the invention will be useful in the treatnent of
-gastrointestinal disorders, especially irritable bowel syndro p%ﬁ The
. fact that a GABA agoni st or GABA-minetic mght work just the 2

by increasyfloopgyd and thus, be an antidepressant, is a neweERH§RBEI
.different fromthe prevailing opinion of GABA activity heretofore. The
conpounds of the instant invention are 9tso expected to be useful in the
treatnment of anxiety and of pani c as dem)nstrat ed by nmeans of standard

phar macol ogi gﬁ;}/qi( ocedur\? \Accordl\%g Q. anqQt hefNenbodi meqt dhis
ovi se\of [

i nvention the | N conp cgandi ngfo the,

i nvention for ﬁ prepar g of a e anent reating aNc.og\dl tion
selected fromthe group ddnsMsting df | epsy H f annt ness at Hack?)
hypoki nesi a, cr anl al di sor der neur odeg nerative dPsorders, depressi on

anxi ety, panic, hgte S dé}%gpﬂ of B angfééd\?\érﬂﬁéafgjoﬂlfiﬁma'r%

gastroi ntesti nal |sor I'n a manal .

Accordi ng toamnmtliiﬂﬁdlﬁgfb@ﬂldﬂhhﬁtcﬂfto h’fatﬁylldw}ﬂnpmpw hhﬁdi}@lnsombmﬂl ded a
conpound of |nvention when used to treat a condition select e? 5 mthe

group consi sthtyh o‘?“‘lélpKCF'e?%yl pentyl, hexyinandgpbexyb heptyl, achd srony
hypoki resi a, 564 @iel ﬂ%l &kéﬂrag%rhéﬁ cflﬁéfwgz g‘g&eratl ve di sorders, depressi on,
u

anxi ety, panic, pai ropat ogi cal” disorders, inflanmation,
gastrointesti nal ﬂ‘hsoydmjlsylegndapsrare frainl ktotﬂwmbomwndracmwclopnowl,rmmml

Typically the 31057 - 13 NMAT AL A D METHODS
Car r a~2eeni nf Ym WiQR?BWi’lcyg\?EF’éﬂ’z%@?Wy 9 Ciselep 58 cepti ve

pressure thrggfgl ds were neasured in the rat paw pressure test usi ng an
anal gesyneter (Randall-Sellitto Method: Randall L.O, Sellitto J.J., 5 A
imet hod for measur &hehenzyl andhphegykgroupcinay be ynmbstiinnteldanmub&tmssdlby fromch. |Int.

Crai na® on i i€ 3 SRRl Ratiors RioBsttefs: rbelipd hickdy Shdar |, °
applied to ”ﬂﬁfﬂﬂ'aﬂ‘g'l Qﬁ?i"aﬂcfox aﬁ&eﬁ@& q%l%ﬁgceptl ve threshol ds wer e
S require

determ ned a ressure elicit paw wi thdrawal . A cutoff
poi nt of 250 g mwqushodmmﬂabbve_foran((yl any tissue damage to the paw. On

the test day, two thre baseline nmeasurenents. 1 Were t aken . befqre
ani mal s were adni ﬁ*@? éﬂﬁliwepcmomezgﬁgmla@é%m oIed; ate aw%ﬂ‘@
i nj ection intgiekile right hind paw. Nociceptive thresholds were taken again

3 hours after carrageenin to establish that animals were exhibitin
hyper alyyesi a. Ani iGarboalieony isid3R0alkyt whereintadcyl gadsageseribed abgve Muefemed g,

s.c.), 15 nor [k or saline at 3.5 hours after
carrageenin é‘ﬁd““ﬁ%éf’%&%’\% Wg ﬁaf‘ﬁpgg%yds were examned at 4, 4.5, and 5 hours
post carrageeni n. Gegiincatith@ZamigounasbE@E pfBhGinwetibv can eiefinunselvaed es i n
m ce are induced by subcutaneous adm ni stration of

forms as'well as solvated forms, including hydrated forms. In general, the solvated

forms, including hydrated forms, are equivalent to unsolvated forms and are

20 intended to be encompassed within the scope of the present invention.
Certain of the compounds of the present invention possess one or more
chiral centers and each center may exist in the R(D) or S(L) configuration. The
present invention includes all enantiomeric and epimeric forms as well as the

appropriate mixtures thereof.
25 The radioligand binding assay using [3H]gabapentin and the 078 subunit

derived from porcine brain tissue was used (“The Novel Anti-convulsant Drug,

Gabapentin, Binds to the 098 Subunit of a Calcium Channel”, Gee N.S., et al,,

J. Biol Chem, 1996;271(10):5768-5776).



sem car bazide (750 ng/kg). The latency to the tonic extensio Eac:‘ f or epaws
is 20 noted. Any mce not convulsing within 2.0 hours after ﬁ MAP{bQﬂﬂﬂe
..are considered protected and given a maxi mum | atency score of 120 m nutes.

Ani mal s Ma d Lister rats (200-250 g) are obtained fr una
(Hunti ngdo#ﬁ)ﬁ&?gggnd male TO m ce (20-25 g) are obtained frggnrgg%ﬁsgﬁand 25 °
Kingman (Hull) UK). Both rodent species-gr-e housed in groups of six. Ten
Common Marnosets (Callithrix Jacchus) wei ghing between 280 and 360 g, bred
at Manchest er Uni VEies¢éampoihds ofathe Siolenton wilhsthoiwegacel bindilg affimtytotlseed i n
pairs. Al aninmals are housed under a 12-hour |ight/dark cycle (lights on
at 07.00 hour92osWbunjtiGabppentingiNeurentio®)gaboup 0¢10%0 0-12\wd dmythas ass8y.- 14 Dr ug
Adm ni stration 2 MAY 200Z PCTNS98/ 23991 Drugs,ar.e adnini stered either

i ntraperiton P‘F"}/&‘EFP’Y‘%\’“‘%G’S%‘Qﬁ‘éﬁ‘t}gl"?‘"(’giﬁlﬂworh‘ﬂ‘ﬁ{og‘g‘e B‘é?“ﬁ'l“et Fe test in
a vol une of e Mouse
Li ght/ Dar k Béa;g%%@gfgggf {él?&r;t p?gq%dr;éaggenl- t g%rggﬁc%gg(@%é%cén&? néﬁl 12:%l5cm w de,
and 27 Tm hi gixamgle, iaslegknisfioo canwsibsidns, aHidYy, anddpain.| arge (3/5) area by a
partition that extgnded 20 ¢m above the walls (Costall B, et al.

Expl oration of nmic qupé%ﬂﬁ‘gﬁdf"(ﬁﬂ}‘?%afﬁdﬁ te\%é? ﬁ’f&’fqr’HH@ag né?rﬁ%%l of

anxi ety. Phardrag effectRieqf R treaBRER \of epiléps§ Nrdntiid® if 1-{@MBdhethiere is a 7.5
X 7.5 cmopening in the center of the partition at floor |evel. The small
conpart nent igyclnhexansdcdticacid afrstructueal fernyda conpart nent white. The white
conpartment is illumnated by a 60-Wtungsten bulb. The | aboratory is
illumnated by red light. Each nouse is tested by placing it in the center
of the 15 white area and all ow ng iNH&o €gHor e the novel environnment for 5
mnutes. The tinme spent in the illupnat¢d side is nmeasured (Kilfoil T., et——
al., Effects of anxiolytic and anxi Qgeni & drugs on exploratory activity in’
a sinple nodel of anxiety in mce. Ne\ ogharmacol ., 28:901-905 (1989)). Rat

El evated X- Maze 20 A standard el eva maze (Handley S. L., et al.,

Ef fects of al pha adrenoceptor agoni g d antagonists in a

maze- expl orati on nodel of "fear'notiwaied behavi or. Naunyn- Schi edeberg's
Arch. Pharmacol ., 327:1-5 ( 1984)), was autonated as previously described

(Field, et al., Automation of the rat elevated X-naze test of anxiety. Br.
J. Phajgacol ., 102¢{u wmdé b g@%},-)ﬁ Th& ARl b Sukf iphiced on the
center of the X-maze If%glé%or% onfe‘hcc;'gl t gog?n ar .e For deltler m'!nlh%g

anxi ol ytic ef tfrgatmn!tdfepﬂcpswi es and time spent on the end half sections of
Ll open, ar |2 TRRSHSh it A0S e bR BEL Y ey oL, %
Br. J. Phar magelmime?ie @Sdgets fo? héliroledeerhtive disoMers?9/ 31057 - 15
Such neurodegenerative disorders are, for example, Alzheimer’s disease,
15 Huntington’s disease, Parkinson’s disease, Amyotrophic Lateral Sclerosis, and
epilepsy. -
The present invention also covers treating neurodegenerative disorders
termed acute brain injury. These include but are not limited to: stroke, head
trauma, and asphyxia.
20 Stroke refers to a cerebral vascular disease and may also be referred to as a
cerebral vascular incident (CVA) and includes acute thromboembolic stroke.
Stroke includes both focal and global ischemia. Also, included are transient
cerebral ischemic attacks and other cerebral vascular problems accompanied by
cerebral ischemia such as in a patient undergoing carotid endarterectomy
25 specifically or other cerebrovascular or vascular surgical procedures in general, or
diagnostic vascular procedures including cerebral angiography and the like.

Pain refers to acute as well as chronic pain.



Mar noset Human Threat Test 2 3 MAY 2002 PCT/ US98l 23991 The total nunber of
. body: postures exhibited by the animal towards the threat stinulus (a human
. standing approximtely 0.5 maway fromthe marnoset cage andrgaaM,&j g
the eyes ofyd &g, pBr noset) is recorded during the 2-mnute SpéfpbesPasd00:

. The body postures scored are slit stares, tail postures, scent marking of
t he cage/ perches, piloerection) retreat$)- and arching of the back. Each

animal is exposed to the threat stinmulus twice on the test day before and

after drug treat mAgute painais ypyallyrshordivied ang israssdriatedwyith byperactiwitypfshe z ed

usi ng one-wa sis of variance fqllo nnett's, tirtest. All drug
treatnents agyéffil }E@%e\r‘ ce"&"%b's mterggf)&qmlﬁ%sazg\é\%gst%%ﬂ%veaqaf%§nqzﬁg)dg ﬁ’tra'st (control)
threat. The pretr catdfidpaih i Wualdf défafel a6 PRIRPeRIsting fifin Btd8intsnthsRiad Confl i ct
Test Rats are trained to press levers for food reward in operant chanbers.

The schedul eincldss sarsatpgenig painsyend psyshagenicaains4Orfien prin iLwgaiGAPEMRd per i ods

on variable 15 in . 3 -S| . I s on and

t hree 5 m nut e pu%ﬁg\égd(f r gge‘Pi‘g%“z‘%%‘ﬁw?“}‘3’2{%?3‘%‘?%‘@?@3%5%3%?9% conconi t ant
to food deliwawys. IsinglodéssButdy netiafiied td paim fromOferiphdiibnetegtradmahefpeot shock
is adjusted for each rat to obtain approximately 80%to 90% $ugpr essi on of

respondi ng i Mreowretipaglabstesinellivssaupaigiar Rlepesayulson, peHremackiBbye sal i ne

vehicle on tralu . : i i i are
o0, expoct oftpaafith, S8 aschld 1 euFEUHRAL BAtR 1Ohs0 Besk B Allve thaRE 1O B0°
(Am J. Pai nclieneglcohobsmi; KinfahGftmynodéficienaynyirusrinfectidn, hingothyeidismh, i nventi on
are al @0 expect ed to,be_uae ul in treating the sgjgptom;, of rmni%(i acute or
chronil®, si nBremig ¥ivitamindeficiengies evrepathicpayhinchudes, butis ngf Ugited9ect ed t o
be useful ingk: j P i I - Ohi: 3.0 hWhed States
Patont. NunbePtB SEhssaby SRR R B0 gamolk Ne BinrdRleurichRbRE T S 2l o

| nj ections of tri Rsyahopeme paie isthhf which ofdiBS)ithouttam arpanic otigin shelvas been

found to induce,chronic colitis. In hupan, .digestjve disorders are often
associ at ed \A}l‘f%b%rf‘s‘?é‘?’zﬁypb‘?f:l h“_.c‘all R?‘Ph@l‘gaﬁg?‘ﬁbgﬂéfié%) the visceral pain
threshold i s decr Qﬁﬁ&dy of Bdi'n‘-‘a@é:'iﬂﬂlaxﬁmﬁﬂo??giigl osiBOARRS®NSAih) tYikéninal

Consequently, this study was designed to MY ZooZ 99131037
1' CTNS9812399guraleis ¢anqga paint diabeticineggropathy; resdess legrsysdromeparuteherpetite col on

on vi sceral ! i ' .al C i.¢ di stension.
Ani mal s and g@gﬁ:ﬁ;&ﬁgfk@&%@%kﬁ{g@&ﬁ%@ P l%gﬁd\kf}'g{ofl ’ ﬁg_)ééﬁ)@ea?lest -St-11se,
France) wei gheunglgia, 60t phdhtgmaintb, baat and bthenfori®lof neursighotawdpdhiper cage in
a regul at ed en‘xl({;onma,nt (20 (1 C, 50 5%humdity, with [ight 8 00 amto
8:00 pm). UndB¢! PRARIR painSYPQIOMENi ne 80 g/ kg i.p; acepromazin 12 ng/kg
ip), the injectiopfly ildiehté 28 HEBA KSmR sphal lr:gl'ﬂ tfaummaSor Thjul P FrohSgedRgfal OF Med
into the proximal colon (1 cmfromthe Cecun). After the surgery, aninals
are i rdd vi duahoxiahyperid, hypoghicymiapyd bypotdiBiancayevclbasdikidatinjuniesiseeagul at ed

environment (20 t 1 C. 50. 5% hum dit with ‘-light 800 amto 8:00 pm
during 7 day PnﬁBﬁqﬂFﬂ‘gﬁi g?@ﬁ’%@i%g‘yggrhfs’%ﬁndihm‘%& TNBS adnministration) a
bal | oon (5-6 cm | emgtihstarit $nvenfien wWodidbe RBefid i@@?bn%@ﬁfidciﬂeﬁ@?f&bﬁﬂnﬁl&! p of

balloon 5 cm fromthe anus) by taping the 15 catheter to the_ base of the

tail. The baldnengcardigshypasssuigen, jn ingidentsef intyacsanigl hemoghage, Myperinatih 0 t o
75 mm Hg, ea . pnflation ' econds. Each cycle of colonic
di st ensi on i%p%@r’{?“?éﬁ%g‘%?ﬁ%g‘s gﬁ%}ﬁ‘g é:?g% at (ABS, St-Die, France). The

threshzf d correspaskilledphysici@i @ibbe sblevy ddienpiineithe a@plopfatkisitaatioatisiom nal
contraction and the _cycle of distension is then discontinued. The 20
col oni ¢t hr eSHHFRysyRisctssarg susceRtible toseuptirisk of fppgxample) strakeasiiell a5 ¢ er

per f or mance. bt FEHYRRe b Mirih 8RNIy Hebls SARE pRSkBhvenfBi, o M N2t 1 o1

of the Activity o oun
The compounds of the invention are also expected to be useful in the

treatment of depression. Depression can be the result of organic disease,

30 secondary to stress associated with personal loss, or idiopathic in origin. There is a
strong tendency for familial occurrence of some forms of depression suggesting a
mechanistic cause for at least some forms of depression. The diagnosis of

depression is made primarily by quantification of alterations in patients’ mood.



Data is anal yzed by conparing test conpound-treated group with TNBStreat ed
group and control group. Mean and sem are cal cul ated for eac?\l\srmﬁ{ The 25
antiallodynic activity of the conpound is cal culated as foll i

(%9 = (group C - group T) / (group A - group T) Goup C nean of the
colonic threshold in the control group Goup T: nean of the colonic
threshold in the TNBS-treated group Groul A: mean of the colonic threshold
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the test compound or its vehicle is performed 1 hour before the col onic
di st ensi on agyrsogniaoliffigplty. iithrroseentetanpek phencasy. declinge of aorthiesssstiador
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The conpou t he present vention can be prepare stered in
a w de var icetlycted m)tlal Dimgulospia rapd tStatéstical ddage] fof Mental Thisstdetsh@ ouohriisiitig®  of

|t ravenoudPredd v IR BT hERSR K R ERH Rt B s pyiaion

i ntraduodendbhy, or intraperitoneally. Also, the corrpounds of the present
i nvention can be adm ni s]ﬁgr ed by inhal ation, for exa i ntranasa) |

Addi tional Iy, tF@B itgry PeEOTRANSERRT Wv&meeﬁn@aﬁvw i, SYidhiag
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followi ng dosage fornms may conprise 20 as the active conponen either a

conpound ofinigbH watearal fnctian eod mighidherefoge plawrfvaeteant anéladepsﬁa@a:mepd dadmedial t
of a COWOL{%@ eg% ormula |I. For preparing pharnmaceutical conpositions from
t he conpoun ‘he present invention, pharnaceutically acceptable
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di sintegrating agents, or an encapsulating materi al n&owders
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the carrier having the nécessary roperties Tn suitable proportions
and conpact ed iThet¢senpiage ofithg 1quyélodezg1?lrt@dlseful in the treatment of gastrointestinal

disorders, especially irritable bowel syndrome (IBS).

The fact that a GABA agonist or GABA-mimetic might work just the opposite way
by increasing mood and thus, be an antidepressant, is a new concept, different from the
prevailing opinion of GABA activity heretofore.

The compounds of the instant invention are also expected to be useful in the
treatment of anxiety and of panic as demonstrated by means of standard pharmacological
procedures.

According to another embodiment of this invention there is provided the use of a
compound according to the invention for the preparation of a medicament for treating a
condition selected from the group consisting of epilepsy, faintness attacks, hypokinesia,
cranial disorders, neurodegenerative disorders, depression, anxiety, panic, pain,
neuropathological disorders, inflammation, gastrointestinal disorders and irritable bowel
syndrome, in a mammal.

According to another embodiment of this invention there is provided a compound

of invention when used to treat a condition selected from the group consisting of epilepsy,



2 3 NAY 2002 WD 991 31057 PCT/ US98/ 23991 -18The powders and tablets
preferably contain fromfive or ten to about seventy percent of the active
- conmpound. Suitable carriers are nmagnesi um carbonate, nagnhesi um st earate)
talc, sugar, lactose, pectin, dextrin) starch, gelatin, traﬁd}@ﬂ ,g

met hyl cel | ul ose, sodi um car boxynet hyl cell ul ose, a | ow nelting wax, cocoa
butter, and the like. The term "preparatl?®dn" is intended to include the
formul ati on,; [ : 0 -\ ' : i carrier
pr ovi i ng. deiaigsts st by FolRERE UPR il dr RS AR BB VBLRDI Bl BornBehd!
carriers, iasxisty; paniodsih, mguspethplogen] dtridets, indlapimedionngaesmtesiinalahsonidrh it .
Simlarly) C$Ch?ti gnd Ioaﬁpg%s.are i ncluded. Tabl ets, powders, capsul es)
pills, cachBf ZyifabigOPResyREemeqn amammal ey as sol i d dosage forms suitabl e
for oral adniniq@@ﬁhﬂgﬂwlﬁghnﬂjgnﬁﬁmﬂgdsuppositories, a low nelting wax,
such as a mxture of fatty acid glycerides or cocoa butter, is first nelted
and the active conponent is dispersed honogeneously therein) as by
stirring. The nolten honbgenous m xture is then poured into convenient
sized nolds, allowed to cool, and thereby to 15 solidify. Liquid form
preparations include solutions, suspensions) and enul sions, for exanple,
wat er or water propylene glycol solutions. For parenteral injection liquid
preparations can be forrmulated in solution in aqueous pol yethyl ene gl ycol
solution. 20 Aqueous solutions suitable for oral use can be prepared by

di ssolving the active conponent in water and addi ng suitable col orants,
flavors, stabilizing and thickening agents as desired. Aqueous suspensi ons
suitable for oral use can be nmade by dispersing the finely divided active
conponent in water with viscous material, such as natural or 25 synthetic
guns) resins, nethylcellul ose, sodium carboxynethyl cellul ose, and ot her

wel | - known suspendi ng agents. Also included are solid form preparations

whi ch are intended to be converted, shortly before use, to liquid form
preparations for oral admnistration. Such liquid forns include solutions,
suspensi ons, and emnul sions. These 30 preparations may contain, in addition
to the active conponent, colorants, flavors, stabilizers, buffers,
artificial and natural sweeteners, dispersants, thickeners, salubilizing
agents, and the |ike. 2 0 MAY Z002 WD 99/ 31057 PCTNS98I 23991 -19 The
pharmaceutical preparation is preferably in unit dosage form In such form
the preparation is subdivided into unit doses containing appropriate
guantities of the active conponent. The unit dosage form can be a packaged
preparation, the package containing discrete quantities of preparation,
such as 5 packeted tablets) capsules, and powders in vials or anpoul es.

Al so, the unit dosage formcan be a capsule) tablet, cachet, or |ozenge
itself, or it can be the appropriate nunber of any of these in packaged
form The quantity of active conponent in a unit dose preparation may be
varied or adjusted fromO0.1 ng to 1 g according to the particular
-application and the 10 potency of the active conponent. In nedical use the
drug may be administered three times daily as, for exanple, capsules of 100
or 300 nmg. The conposition i can, if desired, also contain other conpatible
t herapeutic agents. In therapeutic use, the conpounds utilized in the

phar maceuti cal nmethod of this invention are admnistered at the initial
dosage of about 0.01 ng to about



15 100 ng/ kg daily. A daily dose range of about 0.01 ng to about 100 ng/ kg
.i's preferred. The dosages, however, may be vari ed dependi ng upon the

. requirenents of the patient, the severity of the condition t@in e ?
and the co i ng enpl oyed. Determ nation of the proper ggﬁ a
LT i :

.particul ar nis within the skill of the art. GeneraIFy, reat ment
isinitiated with smaller dosages whichigre 20 | ess than the optimum dose
of the compound. Thereafter, the dosage is increased by small increnents

until the optinmum effect underMATERIALANBDIMETHODS reached. For
conveni ence) the total daily dosage nmay be divided and adm nistered in
portions during the day, if desired. 2 3 MAY 2002 WO 99/ 310S7
PCTNS98i 2399 ICardigeddinitiictOHph !ggsigchemas) the X can be in the 3 or 4
position. Sulfonam des can be synthesized by the route outlined in Schene 1
wherein X is O S N®@epspepresgure thxesholds wecHrERsuregcindhgeral pay preseureptest~ O CN
N (i) ~ (ii) ~ = [yf:d T ~OR(viHS ~J X
Reagents: (i )u%génhay# @%@)e%t(ﬁﬁd%ﬁégbh%hg@d%gwﬂ{]lé\'tlbr'h‘%@rté) 'fjr an; (ii)
MeNO2, 3 et r abAlmetissdnfon indfukdrhéhi bﬂ&xal%@tda%hyi@y 6h Uiffied(tissue. ABEK.dme

met hyl sul phi de, toluene; (iv) NEt3 S02C1, tetrahydrofuran; and (v)
Fe/ HCI . Pharmecedyng2:40@499 (1957 By MatsrmogyeBawley rats (1090 ) WeEs can be

SIS 729 bl G Babl RIS, 10 AT HISIA e oo, 207
'|I:'r} e hyl si | yHind paie of dachiret dndInaticeptivieuhretus wereterenmined ab oheyrassre( i i )
e .

(g) required to elicit paw withdrawal. A cutoff point of 250 g was used to prevent
s 10 any tissue damage to the paw. On the test day, two to three baseline measurements
were taken before animals were administered 100 pL of 2% carrageenin by
intraplantar injection into the right hind paw. Nociceptive thresholds were taken
again 3 hours after carrageenin to establish that animals were exhibiting
hyperalgesia. Animals were dosed with either gabapentin (3-300 mg/kg, s.c.),
15 morphine (3 mg/kg, s.c.), or saline at 3.5 hours after carrageenin and nociceptive

thresholds were examined at 4, 4.5, and 5 hours post carrageenin.

Semicarbazide-Induced Tonic Seizures
Tonic seizures in mice are induced by subcutaneous administration of
semicarbazide (750 mg/kg). The latency to the tonic extension of forepaws is
20 noted. Any mice not convulsing within 2.0 hours after semicarbazide are

considered protected and given a maximum latency score of 120 minutes.

Animals
Male Hooded Lister rats (200-250 g) are obtained from Interfauna
(Huntingdon, UK) and male TO mice (20-25 g) are obtained from Bantin and
25 Kingman (Hull, UK). Both rodent species are housed in groups of six. Ten
Common Marmosets (Callithrix Jacchus) weighing between 280 and 360 g, bred
at Manchester University Medical School (Manchester, UK) are housed in pairs.
All animals are housed under a 12-hour light/dark cycle (lights on at 07.00 hour)

and with food and water ad libitum.



2 3 MAY 2002 WD 99/3105? PCTNS98J73991 -22 Amides where R is Me, CH2Ph,

CF3 can be synthesized by the route outlined in Scheme 3. Scheme 3 CN J )
(... T~ XX ,00 (iii) O OO- N/ ON/ NH2 N / R vHH(QSMAY)ZQQZ(S
Reagent s: ﬁl@%@iﬁ&hy' cyanonet hyl phosphonate, NaH, tetrahydsSfiu§anaes!

MeNO2, tetrabutylammoni um fluoride, tetrahydrofuran; (iii) Borane ‘
nmet hyl sul phi de, toluene; (iv) NEt3, R CQfl, tetrahydrofuran; 10 (v) Fe/ HC .

Het erocycles such as O /'O "'~ HZN N ~ NH XJ where Xis O S, SO S02, NH,
NMe, or NCH2PtugcAdmbdstsyiohhesi zed by the route N N R H J o X outlined in
Schene 4. WO 991 31057 -23 Schene 4, NO2 NO (i~ OHXJ XJ NH 1
2 (iii) O-O H2N S\af?\ﬁ“i"mmsaer%f 9ltkqfi1§tf@e(1!qmcﬂ%)\ﬂ§'2\)|?{—ﬁqé??‘aﬁ°§ Y i Buocod! |

pyridine fol {sewemd hihufesbetbte iHe 1t iff 2 Soluhife $19 mL/kg for rats and marmosets
and 10 mL/kg for mice.

5 Mouse Light/Dark Box
The apparatus is an open-topped box, 45 cm long, 27 cm wide, and 27 cm
high, divided into a small (2/5) and a large (3/5) area by a partition that extended
20 cm above the walls (Costall B., et al., Exploration of mice in a black and white
box: validation as a model of anxiety. Pharmacol. Biochem. Behav.,
10 32:777-785 (1989)). —
There is a 7.5 X 7.5 cm opening in the center of the partition at floor level.
The small compartment is painted black and the large compartment white. The
white compartment is illuminated by a 60-W tungsten bulb. The laboratory is
illuminated by red light. Each mouse is tested by placing it in the center of the
15 white area and allowing it to explore the novel environment for 5 minutes. The
time spent in the illuminated side is measured (Kilfoil T., et al., Effects of
anxiolytic and anxiogenic drugs on exploratory activity in a simple model of

anxiety in mice. Neuropharmacol., 28:901-905 (1989)).

Rat Elevated X-Maze

20 A standard elevated X-maze (Handley S.L., et al., Effects of alpha- -
adrenoceptor agonists and antagonists in a maze-exploration model of ‘fear’-
motivated behavior. Naunyn-Schiedeberg’s Arch. Pharmacol., 327:1-5 (1984)),
was autornated as previously described (Field, et al., Automation of the rat
elevated X-maze test of anxiety. Br. J. Pharmacol., 102(Suppl):304P (1991)). The

25 animals are placed on the center of the X-maze facing one of the open arms. For
determining anxiolytic effects the entries and time spent on the end half sections
of the open arms is measured during the 5-minute test period (Costall, et al., Use
of the elevated plus maze to assess anxiolytic potential in the rat. Br. J.
Pharmacol., 96(Suppl):312P (1989)).



3 Compound 1 can be treated with hydroxyl am ne hydrochloride in the

-presence of a base such as triethylam ne to give conpound 2. &
- heterocyclic compound 3 can be prepared from conpound 2 by t2 EMA}{

I so-butyl mate in the presence of a base such as p)s@rﬁjsmﬁgﬁ Y
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such as xylene. The nitro conpound (coméund 3) can be converted to the
requi red am ne by reduction, for exanple, with iron and hydrochl oric acid.
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exposed to the threat sumulus twice on the test day before and after drug

treatment. The difference between the two scores is analyzed using one-way

analysis of variance followed by Dunnett’s t-test. All drug treatments are carried

10 out SC at least 2 hours after the first (control) threat. The pretreatment time for

S each compound is 40 minutes.

Rat Conflict Test
Rats are trained to press levers for food reward in operant chambers. The
schedule consists of alternations of four 4-minute unpunished periods on variable
15 interval of 30 seconds signaled by chamber lights on and three 3-minute punished
periods on fixed ratio 5 (by footshock concomitant to food delivery) signaled by
chamber lights off. The degree of footshock is adjusted for each rat to obtain
approximately 80% to 90% suppression of responding in comparison with
unpunished responding. Rats receive saline vehicle on training days.
20 The compounds of the instant invention are also expected to be useful in
the treatment of pain and phobic disorders (Am. J. Pain Manag., 5:7-9 (1995)).
The compounds of the instant invention are also expected to be useful in
treating the symptoms of manic, acute or chronic, single upside, or recurring
depression. They are also expected to be useful in treating and/or preventing

25 bipolar disorder (United States Patent Number 5,510,381).

TNBS-Induced Chronic Visceral Aliodynia In Rats

Injections of trinitrobenzene sulfonic (TNBS) into the colon have been
found to induce chronic colitis. In human, digestive disorders are often associated
with visceral pain. In these pathologies, the visceral pain threshold is decreased

30 indicating a visceral hypersensitivity. Consequently, this study was designed to



1, 8-di azabi cycl o-[ 4, 5, 0] -under-7-ene. The nitro conmpound (conpound 3) can
be converted to the required am ne by reduction, for exanpl eizaiMAi ron and °
hydrochl oric acid. Heterocycles such as S /'O"'~ H2N N ~ N& XJ %rzoggi S

O S SO W»,j\)@, NVe) NCH2Ph can be synthesi zed fol | owi ngplhrisbfdesy shown
I n Schene 6. 99/ 31057 -26 Schenme 6 NO2 "CN X~ | (iii) 2 3 MAY 2002

PCT/ US98/ 23991 S~0 NO2 NO2 ~ NH OH xJ NHE-xJ 2 3 S /"OHN N~ NH xr 4 5
10 (i) NH20H-HCL, Et3N, (ii) 1,1'-thiocarbonyldiimdazole followed by
silica gel oevaBrge tetetfect ofiinjectien ¢ TNBSantosbecolon on visceral pain threshold

[ (1-Ni tronethyl-cycl oh I oni t.ri.l e] .can be treated w th hydroxyl acni ne
hydr ochl ori dgyzf %%H@eﬂﬁéw%g@?%l‘bg?@?ﬂﬁ'h as triethylamne to give
conmpound 2. The heterocyclic conmpound 3 can be prepared from conpound 2 by

treatment with, 1,1 égl ocar bonyl dii m dazole followed by treatnment with
silica gel of*"HBASA"d PYEEDLri de etherate. The nitro conpound (conpound 3)

can be conver t ed i SfraBABRGRL AN (anibt, LA 801 FrafXRWRlghingl th [ ron

and hydrochl oric acid. ol 3l -27 5 Heterocycles such as 2 M AY
2002 PET/ US9340400 ¢ anhised. The animdalsare BMsedBiper ddge inbizegudatedaidionmeah be
synthesi zed Iﬁi ?y&rs% + 5% humidity, with light 8:00 am to 8:00 pm). Under anesthesia
(ketamine 80 mg/kg i.p; acepromazin 12 mg/kg ip), the injection of TNBS
(50 mg/kg) or saline (1.5 mL/kg) is performed into the proximal colon (1 cm from
the cecum). After the surgery, animals are individually housed in polypropylene
10 cages and kept in a regulated environment (20 £ 1°C, 50 * 5% humidity, with -

light 8:00 am to 8:00 pm) during 7 days.

Experimental Procedure
At Day 7 after TNBS administration, a balloon (5-6 cm length) is inserted

by anus and kept in position (tip of balloon 5 cm from the anus) by taping the

15 catheter to the base of the tail. The balloon is progressively inflated by step of
5 mm Hg, from O to 75 mm Hg, each step of inflation lasting 30 seconds. Each
cycle of colonic distension is controlled by a standard barostat (ABS, St-Dié¢,
France). The threshold corresponds to the pressure which produced the first
abdominal contraction and the cycle of distension is then discontinued. The

20 colonic threshold (pressure expressed in mm Hg) is determined after performance

of four cycles of distension on the same animal.

Determination of the Activity of the Compound

Data is analyzed by comparing test compound-treated group with TNBS-
treated group and control group. Mean and sem are calculated for each group. The

25 antiallodynic activity of the compound is calculated as follows:

Activity (%) = (group C - group T) / (group A ~ group T)

Group C: mean of the colonic threshold in the control group

Group T: mean of the colonic threshold in the TNBS-treated group

Group A: mean of the colonic threshold in the test compound-treated

30 group



the route outlined in Scheme 7. Schene 7 Oii O-. S S NO2 NO2 NO2 ~ NOH CN
(") T'’NH2 12 0.. OSHNNV NH (i X4 (i) NH20H-HC , Et3N;, (ii)

Pyridine, SOC 2; (iii) FelHC . WD 991 31057 -28 5 2 3 MAY (3) Y 0
PCTNS98I 239 nq%(;und 1 [( 1-Nitronethyl-cycl ohexyl)acetoni ﬁgﬁﬁ%@ﬂ%ﬁﬂ ge
.treated wit df xyl am ne hydrochl oride in the presence of h as
triethylamne to give conpound 2. The hejgrocyclic conpound 3 can be
prepared from conpound 2 by treatnent with thionyl chloride in the presence
of a base sucBtatisti@y Angdlysie. The nitro conpound (conpound 3) can be
converted to the required anm ne by reduction, for exanple, with iron and
hydrochl ori c aci d. StisHqabsignifisanqsthstyernrack groyp Mas gtermingd hYMsing a2 Schene 8

venos: (i 1) oREERYANOYRiishaPed by Nisohls dnmatred st Pilteidbbel o 293¢ 7 1)

phosphonat e woaisiieted statis)icdbly spenifidit Jat plki0.0BIMe, or NCH2Ph can be synthesi zed
by treatnment of the ketone with nitronethane and a suitable base such as
butyl lithium followed by treatnment of the nitroal kene with dinethyl

l'i t hi onst hyl ploegipban@te in a suitable solvent such as tetrahydrofuran and

t hen deprotection and reduction with iron in hydrochloric acid. WO

991 31057 -29 Synt hdNBS istissglyedinaRiQH 307ocrnddnjeeted pader agyolyme-piN
0.5 mL/rat. TNBS is purchased from Fluka.

Oral administration of the test compound or its vehicle is performed 1 hour
before the colonic distension cycle.

. 10 Sub-cutaneous administration of the test compound or its vehicle is
performed 30 minutes before the colonic distension cycle.

The compounds of the present invention can be prepared and administered
in a wide variety of oral and parenteral dosage forms. Thus, the compounds of the
present invention can be administered by injection, that is, intravenously,

15 intramuscularly, intracutaneously, subcutaneously, intraduodenally, or
intraperitoneally. Also, the compounds of the present invention can be
administered by inhalation, for example, intranasally. Additionally, the
compounds of the present invention can be administered transdermally. It will be
abvious to those skilled in the art that the following dosage forms may comprise

20 as the active component, either a compound of Formula I or a corresponding
pharmaceutically acceptable salt of a compound of Formula I.

For preparing pharmaceutical compositions from the compounds of the
present invention, pharmaceutically acceptable carriers can be either solid or
liquid. Solid form preparations include powders, tablets, pills, capsules, cachets,

25 suppositories, and dispersible granules. A solid carrier can be one or more
substances which may also act as diluents, flavoring agents, binders,
preservatives, tablet disintegrating agents, or an encapsulating material.

In powders, the catrier is a finely divided solid which is in a mixture with
the finely divided active component.

30 In tablets, the active component is mixed with the carrier having the

necessary binding properties in suitable proportions and compacted in the shape

and size desired.



xJ 2 3 MAY 2002 PCT/ US98/ 23991 can be synthesized by the route outlined in
Scherre 9 where X is O S SO SOZ, NH NWVe, or NCH2Ph. i 5 Scheme 9 H2N

. .C02H H2N CO2Et (i) XJ x H HZN O N~CH X~ Reagents: (i) Et hangcg;géﬁ%@%
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by treat ronVORRIRE nhnol and HO fol I oved by’ treatment wi { HGHIPRADE M e
hydrochl ori de and a base such as sodi umjygedroxide in a suitable sol vent
such as net hanol . 2 3 MAY 2002 WO 99131057 PCTNS98/ 23991 -30 The
fol | ow ng exanpl esThe powddrsiaid tabletsepreferabhecdntaih fioin fiveranten anabduey are not
intended to Iimt the scope. EXAMPLE 1 (i). X .CN (ji) X (2) O N~O N XJ (3)
H O +~O N- ,Vemy perseqt QEO‘t“? Vs C%neswq(-lsgt CRIPIISNIE magz'ﬁsntﬁlx (6) O N+ O
M ) i S s,y st REBL ORGS0
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met hanol  t henfgfl;tation YRR HcAVOmMNnbwith encapstlatinyirfat&®4s a carrier

providing a capsule in which the active component with or without other carriers,

is surrounded by a carrier, which is thus in association with it. Similarly, cachets

and lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges

10 can be used as solid dosage forms suitable for oral administration.

For preparing suppositories, a low melting wax, such as a mixture of fatty -
acid glycerides or cocoa butter, is first melted and the active component is
dispersed homogeneously therein, as by stirring. The molten homogenous mixture
is then poured into convenient sized molds, allowed to cool, and thereby to

15 solidify.

Liquid form preparations include solutions, suspensions, and emulsions,
for example, water or water propylene glycol solutions. For parenteral injection
liquid preparations can be formulated in solution in aqueous polyethylene glycol
solution.

20 Aqueous solutions suitable for oral use can be prepared by dissolving the
active component in water and adding suitable colorants, flavors, stabilizing and
thickening agents as desired.

Aqueous suspensions suitable for oral use can be made by dispersing the
finely divided active component in water with viscous material, such as natural or

25 synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and
other well-known suspending agents.

Also included are solid form preparations which are intended to be
converted, shortly before use, to liquid form preparations for oral administration.
Such liquid forms include solutions, suspensions, and emulsions. These

30 preparations may contain, in addition to the active component, colorants, flavors,

stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners,

solubilizing agents, and the like.
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this exanple) X is for exanple) at the 3 or 4 position and | 33
NCH3. 5 Reagents: (i) Trinmethylsilylazide, trinmethylalumniu %1 M&Y%UOZ
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exanpl e, X can be at the 3 or 4 position and is O S, or NCH3. Reagents:
(i) Diethyl cyanonﬂﬁm;nhamwgmimhameparams nrétera@twmnmimoaage form\ipsaeh 31057

-32 Ni ha hy.dr of i
Bor ane. et hy OB aRer PG R RO S0 o Fpime ZoRBRISED or Fae,

t et rahydr of ur Ehutfe‘dbfitﬁ%hﬁde& gaﬂéﬁeq‘ae ARd fHANSdn Bepackhged2 3 MAY 2002
PCTI US98l 2393? VI 99/ 31 057 - 33 CLAI NB osafe kbt

preparation, the package contajning discrete quantities of preparation, such as
5 packeted tablets, capsules, and powders in vials or ampoules. Also, the unit
dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can be the
appropriate number of any of these in packaged form.
The quantity of active component in a unit dose preparation may be varied
or adjusted from 0.1 mg to 1 g according to the particular application and the
10 potency of the active component. In medical use the drug may be administered
- three times daily as, for example, capsules of 100 or 300 mg. The composition
can, if desired, also contain other compatible therapeutic agents.
In therapeutic use, the compounds utilized in the pharmaceutical method
of this invention are administered at the initial dosage of about 0.01 mg to about
15 100 mg/kg daily. A daily dose range of about 0.01 mg to about 100 mg/kg is
preferred. The dosages, however, may be varied depending upon the requirements
of the patient, the severity of the condition being treated, and the compound being
employed. Determination of the proper dosage for a particular situation is within
the skill of the art. Generally, treatment is initiated with smalier dosages which are
20 less than the optimum dose of the compound. Thereafter, the dosage is increased
by small increments until the optimum effect under the circumstances is reached.
- For convenience, the total daily dosage may be divided and administered in

portions during the day, if desired.



5 10 1. The compounds of the invention are those of formula HZN Ri (CH2) n

X 1DH2N Ri (CH2) n and J x | E or a pharmaceutically acceptabl e sal t
thereof wherein: nis an integer of fromO to 2; Ris sulfo Y
2002 PCTNSQ®) 94, am de, phosphonic acid, heterocycle, sul f %UU
hydroxam c acid; and or -CO2R 3 wherein R 3 is straight or branched al kyI
of from1 to branched al kyl of from 1l t20-6 carbons, benzyl, -C(OR 2
wherein R 2 is straight or branched alkyl of 1 to 6 car bons, benzyl or
phenyl 15 6 car bohshe&lloméngydheme,rtbeXctahé)ebamw owppsiéayl groups can be
unsubstituted or stlt. ted el ected from

hal ogen, trifluor‘i‘ﬂ’g séﬁﬁgﬁis tﬁesu;@bztﬁg(rq eo 1)ne S% g) -S( 0 2-,
or N\R1 V\her@h&eﬁx,g@ glyg,tg ,NHtNM&BﬁNQ hcorrpound accor di ng to Caim
1 whereinnis 1 and Ris HN N, O,,Nor 2 3 MAY 2002 WO
991 31057 PCTNS98123991 , -34 3. A conpound accor d| ng to Caim1l wherein R
is a sul fonam de sel ected from - NHSO&ghdrhe dr - SO2NHR 15 wherein R 15 is
straight or branched al kyl or trifluoronmethyl. 4. A conpound according to
Claim1l1l wherein Ris a phosphonic acid, 5 -P0O3H2. 5. A conpound according

to Cdaiml wherein Ris hydroxamc acid. 6. coppéund according to Caiml
wher ei n Rlsabeterocycle selected from, NiV-N NN, ~O, ~ O~
~ S ,and N H\\ N~ N.Sw H\"®
) | Gi) CN i)
———e t————— g ———
X
X X
o H)N
N\ ,/ N /O
S—R’ ~g’
%ﬁ\/ = %?H 6 H§~p
0O — 0
5 X
Reagents:

(1) Diethylcyanomethyl phosphonate, NaH, tetrahydrofuran;
(i) MeNO», tetrabutylammonium fluoride, tetrahydrofuran;

(iii) Borane methylsulphide, toluene;
10 (iv) NEt3, R’SOCI, tetrahydrofuran; and
(v) Fe/HCL



OSp O10 7. A conpound according to Caim1l wherein Ris an am de of
-formula -NHCOR 12, wherein R 12 is straight or branched al k%ﬁ %Oﬁﬁéﬂ(gﬂbﬁ to
“6 carbons, benzyl) or phenyl. 8. A conpound according to C 2
selected fr, 4- Am nonet hyl -t et r ahydr o- pyr an- 4- yl met hyl ) s

-met hanesul f‘gq‘g% c?éy (4- Am nonet hyl -t etrahydr o- pyran-4-yl net )ﬁﬂﬂ%ﬁ%gghoni C
acid; 2-(4-Am nonethyl -tetrahydro-pyran-24-yl)-N-hydroxy-acetam de;

3- (4- Am nonet hyl -t et rahydro- pyran-4-yl nethyl)-4H 1, 2, 4Joxadi azol - 5-one; 20
3- ( 4- Ami nonetTepazeles canthechyothpsizahbylthelrowte loptlined i} Scheme 2 wherein X is O,

1, 2, 4] oxadi azpl.e: 2+ hi L C[4-

1H Tetrazol - ?&%%W&Y‘Fﬁﬁég2%r an- 4-yl ] met hyl am ne; WO 99/ 31057
-35 2 3 MAY 2002 PCT/ US98/ 23991

N- (4- Am nonet hyl -t et rahydr o- pyran-4-y &?eth i)-C, C Ctrifluoro

met hanesul f onam de; 3-(4- Ami nonet hyl -té ra ydr o- pyran-4-yl nethyl)-4H [

1, 2,4]thiadiazol -5-one; C[4-(2-0xo-2, 3-di hydro-2~, 4-[

1, 2, 3, 5] oxat hi adi azol - 4-yl net hyl ) tetrahydro-pyran-4-yl]-nethylam ne;

(4- Am nonet hyl -tetrahydro-pyran-4-yl)-getijanesul f onam de; N=N

(4- Am nonet hyl -t etrahydro- pyran-4-yl)-pethanesul fonic acid; 7 "\
N- ( 4- Ami nomet hyl -t et ydr o- pyr an- 4- vyl H) - acet ami de; 10 Ny NH
N- (4- Am noret hyl -t et ydr )pyran-4-yl mef hyl )-2-phenyl t anj de;
N- (4- Am nomret hyNIC{ e ahyd.:ﬁ-_r.,hi opyNan- 4=y met hyl ! i
(4- Am nonet hyl -t ydr o-t hi opyr an- nmet hyl ) - phosphoni c
2- (4- Am nonet hyl t t et ahydr o-t hi opyr
3- (4- Am nonet hyl 3 ahydr o-t hi opyr ar-4-4I1 net hyl )-4H |
1, 2, 4] oxadi azol - 5-0One; 20 3-(4-Am nonef hyl - t et r ahydr o- t hi opy¥ an- 4- yl net hyl
J)-4H ( 1, 2, 4] oxadi azol e-5-thione; C[4-( 1

H Tetrazol -5-yl net hyl ) -t etrahydro-thi opyran-4-yl ] nethyl am ne;

N- (4- Al nometBsagentet r ahydr o- t hi opyran-4-yl nmethyl )-C, C, C 25
trifluoro-nethangsul fo jde. . . .

3+ (4- Ani nomet | TRBEEIRYAlzgaE T rgmethylplumipiuge (31119 haxqnes). toluene;

1, 2, 4] t hi adi gzpl FggHOME; C- (4- (2- Oxo- 2, 3-di hydro-2~. 4-(

1, 2, 3, 5] oxat hi adi azol - 4-yl net hyl ) tetrahydro-thiopyran-4-yl]-nmnethylan ne;




30 (4- Am nonet hyl -t etrahydro-thi opyran-4-yl)-net hanesul f onam de;

(4- Ami nonet hyl -t et rahydr o-t hi opyran-4-yl)-net hanesul foni c ?isd; Y

N- (4- Am nomet hyl -t et rahydr o-t hi opyran-4-yl net hyl ) - acet am de4 M’A 93992057
-36 2 3 M PCTNS98/ 23991

N- (4- Am no tgﬁgfé?euahydr o-t hi opyran- 4-yl net hyl ) - 2- phenyl aléce']t‘/g?ﬁmgg?gl

N- (4- Am nonet hyl - 1- oxo- hexahydro- 1 ~, 42phi opyran-4-yl nethyl )

met hanesul f onam de; S (4- Ami nonet hyl - 1- oxo- hexahydro-1 ~. 4-thi opyr an- 4-yl
met hyl ) phoaniides whereiRlis Rie( €HAPhOR$ tinybe s’lymhe@:zbd!bylh)edbutebutlmed in

~, 4-thi opyran-4-yl)-N hydroxy-acetam de; 3-(4-Am nonet hyl - 1- oxo- hexahydro-1
~, 4-t hi opyr alekbmd et hyl ) 10 4H[ 1, 2, 4] oxadi azol - S- one;

3. (4- Am noret hyl - 1- oxo- hexahydro-1 ~. 4-thi opyran-4-yl nmethyl) 4H]

1, 2, 4] oxadi azol e-5-thione; Cj 1-Oxo-4-( 1

H tetrazol - 5-yl met hyl ) - hexahydro-1 ~. SeHetie@®yran-4 yl]-nethyl am ne; 15

N- (4- Am nonet hyl - 1- oxo- hexahydr o- 1~, 4-t hi opyr an- 4-yl nmet hyl )

C, C, Cui fl uoro-nmet hanesul f onam de; 3-(4- Am nonet hyI 1- oxo hex ahydro-1
~.4-thiopyran-4-ylnmethyl) 4H[ 1,2, 4]thiadi ax ;

1- Ox0- 4- ( 2- ox0- 2, 3-di hydr o- 2~, 4- 2, 3, 5] oxat \%ﬁ azol - 4 20 yl et hyl

) - hexahydro-1 ~,é—t hi opyr an- 4- yI - t hyl am ne;

4- Am noret hyl - x0- hexahydro-1 }t, 4-thi opyran- 4- {]I nesul f onam de;

(4- Am nonet hyl - 4-t hi op}/r an-4-y thdnesul foni ¢ aci d;
25 N-(4- Am no -1- oi(&b‘ex hydr p-1 ~_44 opyr an- 4t yl met h)ﬁ!‘{z acet anvde;
N- (4- Am nonet h ~, 4-t hi opyr an- t hyl)

2- phenyl - acet am de; N-(4-Am no hyl - 1, 1- di oxo- hexahydro-1 ~, 6-thi opyran-4
30 yl net hyl ) - net hanesul f onam de; e

o) o
0 NS +/ O N 7
NH N R’ N R’
2 HY H\"/
(iv) 0] V) o
X X X
5 Reagents:

(i) Diethylcyanomethyl phosphonate, NaH, tetrahydrofuran;

(i) MeNO», tetrabutylammonium fluoride, tetrahydrofuran;

(iii) Borane methylsulphide, toluene;
(iv) NEt3, R"COC], tetrahydrofuran;
10 (v) Fe/HCl

Heterocycles such as

0
N/O\f

H,N \__NH

X
where X is O, S, SO, SO, NH, NMe, or NCH,Ph can be synthesized by the route

outlined in Scheme 4.
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(4- Ami nonet hyl - 1, 1- di oxo- hexahydro-1 ~. 6-thi opyran-4-yl net hyl) phosphonic
acid; 2-(4-Am nonethyl -1, 1-di oxo- hexahydro-1 ~, 6-t hi opyran-?gl

hydr oxy- ace‘{!’_ar;w%ﬁizﬁ 3- (4- Am nonet hyl -1, 1- di oxo- hexahydro-1 thﬂ@mmn- 4
ylmethyl)-4H71"1,2, 4] oxadi azol - 5- one;

3- (4- Am nonet hyl -1, 1- di oxo- hexahydr o- 17&3-hi opyran-4 yl met hyl ) -4H [

1, 2, 4] oxadi azol -5-thione; C[ 1) 1-Dioxo-4-( 1

H-tetrazol - 5-yl met hyl ) - hexahydro- 1 ~, &cligine¢ 4i opyr an- 4-yl | - met hyl ani ne;

N- (4- Am nonet hyl - 1, 1- di oxo- hexahydro-1 ~, 6-thi opyran-4 o
ylmethyl )-C, C Ctrifl uoro-nethanesul f onam de; 0

3- (4- Am nonet hyl -1, 1- di oxo- hexahydro-1 ~, 6-t hi opyran-4 vyl nq\gégug\}-bﬂlik[
1, 2,4] thi adi a2ély- S-one; 15 C[ 1, 1-N®pxo0-4. - (2-oxo0- 2, 3-di hydro-]2~,"4-

~. 6-t hi opyran-@@-y)) net heresdl f onangde ﬂ_)_,
(4- Am nonet hylt 1, J- di oxo- hexahydr o- , j opyran-4-yl ) .
met hanesul f oni cXaci d; N-(4- Ani nonmet h®™ 1) 1~ di oxo- hexahydr o- X
~. 6-thi opyran-4 yl net hyl)-acetam de; N (4-Am nonethyl -1, 1-di oxo- hexahydro-1
~, 6-t hi opyr an- 4 lyl net hyl ) - 2- phenyl - acet ani de; 25 3

N- (4- Am nonet hyl - pi peri di n-4-yl net hyl ) - met hanesul f onam de;

(4- Ani nonet hyl - pi peri di n-4-yl net hyl } - ph,os&p@hi c acid;

2- (4- Am nonet hyl - pi peri di n-4-yl)-N hydwoxy- acet am de;

3- (4- Ani nonet hyl - pi peri di n- 4-yl medh) ) - 1, 2, 4] oxadi azol -5 one; i. WO
991 31057 -38 2 3 MAY 2004iiiyCTNS98/ 23991
. —_—

X

(i) NH,»OH-HCI, Et3N;
(i)  iBuOCOCI, pyridine followed by reflux in xylene;
5 (iii) Fe/HCL.

Compound 1 can be treated with hydroxylamine hydrochloride in the
presence of a base such as triethylamine to give compound 2.
o The heterocyclic compound 3 can be prepared from compound 2 by
_ treatment with iso-butyl chloroformate in the presence of a base such as pyridine
10 followed by reflux in a solvent such as xylene.
The nitro compound (compound 3) can be converted to the required amine

by reduction, for example, with iron and hydrochloric acid.



3- (4- Am nonet hyl - pi peri di n- 4-yl et hyl ) - 4H—[ 1, 2, 4] oxadi azol e- S t hi one;
C-[4-( 1 H Tetrazol -S-yl nethyl)-piperidin-4-yl]-nethyl ani ne;

" N (4- Ami nonet hyl - pi peridin-4-ylmethyl)-C C Ctrifluoro S 23MAY D
met hanesul f wo9vaes7 3- (4- Ami nonet hyl - pi peri di n-4-yl net hyl ) - 4HC{r/US9s/239Q 2
1, 2, 4] thi adi azol -S one; C-[4-(2-0xo0-2, 3-di hydro-2~. 4-[

1,2, 3, 5] oxat hi adi azol - 4-yl met hyl) pi peri -#n-4-yl ] -net hyl ami ne; 10

(4- Am noret hyl,y pi perj din 4 yl ) - met hanesul f onam de;

(4- Ani nonet hyf* ‘bCé(FlealsPF APSyI ) - met hanesul foni ¢ aci d;

'I

N- (4- Am nonet hyl - pi peri di n-4-yl met hyl )-acetam de;

N- (4- Anunonet hyl - pi peri di n-4-yl net hyl ) - 2- pheny/, - acet am de;

N- (4- Am nomet hyl - 1- met hyl - pi peri di n-4-yl ) 1 S net hanesul f onam de;
(4- Am noret hyl - 1- met hyl - pi peri di n- ﬁ" | meX, - phosphori c aci d;

2- (4- Am nonet hyl - 1- et hyl - pi peri di 'é‘]yl ) dr oxy- acet am de;

3-(4- Anunonet hyl - 1- met hyl - pi peridi n-4fyl mgt hyl)-4H [ 1, 2, 4] oxadi azol - S- one;
20 3-(4- Am nonet hyl - 1- net hyl - pi peridin yl methyl )-4H |

1, 2, 4] oxadi azol e-S-thione; C[ 1-Meth (1

H tetrazol - 5-yl met hyl ) - pi peri di n-4-yl{ mefhyl am ne;

N- (4- Am nonet hyl - 1- net hyl - pi peri di n- 4- thyl}-C C C 2S
trifluoro-nethanesul f onam de;

3- (4- Ami nonet hyl - 1- et hyl - pi peri di n-4-yl met hyl )-4H [

1, 2, 4] t hi adi awhére % 3r®; S, 8d, SO,VRILD

1, 2, 3, S] oxat hi adi azol -4 vyl meﬁlzyl ) - ﬁ%ﬁréﬁ?ﬁngpgc%%e%qfﬁ%g%g% foroute

( 4- Ami nomet hyshownrietSehémebper i di n- 4-yl } - met hanesul f onani de;
(4- Am nonet hyl - 1- met hyl - pi peri di n-4-yl ) -met hanesul foni ¢ aci d;
N- (4- Am nonet hyl - 1- net hyl - pi peri di n-4-yl net hyl ) - acet am de; 2 3 MAY 2002
-39 N-(&- Anmi nonet hyl - 1- met hyl - pi peri diSehdmy ket hyl ) - 2- phenyl acet ani de;
N- (4- Am nomet hyl - 1- benzyl - pi peri di n-4-yl net hyl ) net hanesul f onam de;
(4 A nomet hyl - 1- benxyl - pi peri di n-4. -yl nmet hyl ) - phosphoni ¢ aci d,
2- (4- Am nonet hyI 1- benzyl - pi peri di n-4-yl )-N hydroxy-acetam de

N\fs

\_-NH -

+

(iii)

()  NHOH-HCl, Et3N;

(ii) 1,1'-thiocarbonyldiimidazole followed by DBU or DBN;
(iii) Fe/HCI.



3- (4- Am nonet hyl - 1- benzyl - pi peridi n-4-yl methyl )-4H ( 1, 2, 4] oxadi azol - 5- one;
.3- (4~ Am nonet hyl - 1- benzyl - pi peridi n-4-yl net hyl )-4H |
1, 2, 4] oxadi azol e-5-thione; C [ 1-Benzyl-4-( 1 Htetrazol- 52)3 MAY 2002

met hyl ) - pi weydoBigay4- Yl 1 nethyl am ne; PCT/US98/23991
(4- Am nonet hyl - 1- benzyl - pi peridin-4-ylmethyl )-C C, C

trifluoro-nethanesul fonam de; -25-

3- (4- Am nonet hyl - 1- benzyl - pi peridin-4-ylnethyl)-4H [ .

1, 2, 4] t hi adi azol - 5Cempound- I [(1-Nitramgthyk-cyclohexyl)acetordiriiglnan be ireated with

1

, 2,3, S]oxat hi adi azol - 4.yl hy.,) = piperi di n-4-yl1-me |l amne. .

(4% At nomet nyPORARYGE npEhistid bR prdstdt of nbets {EN R BbilEmine to

(4- Am norret hygivd chy@ d-2i peri di n-4-yl)-met hanesul foni ¢ aci d;

N- (4- Ami nonet hyl - 1- benzyl - pi peri di n-4-yl nmet hyl ) - acet am de; and

N (4- Ami nonet hyl - 1Theebgterocyalisepmppnndi3 gamba prepared fromeesppaBd2dtyi de. 9. A
phar mecgut i Cale SAIRATHY | 9 OMRIdySIdihiBLRGLARGHA b Alih¥e lhget | ve amount of
a conpound according to aim 1 and a pharnmaceuti call'y acceptable carrier.
2 3 MAY zZ0QZ pf,@-d]&abid?goqﬁﬁg)]qma@@w}ﬂe_accor ding to any one of clains 1 to 8
for the preparation of a nmedicanent for treating epilepsy in a manmal. 11.
Use of a conpound Hecwigicagpeanditepmpaund3) aandiereonyerted tg tiegequeired amispar at i on
of a nedi cang for.treatin ai nt ness t acks, . ki nesia, and crani al

di sorders in fﬁ&ﬁ#}&}": ?%f&a’%g{g’ 8’%&“’8&#%@3}&%8°§’88€¥‘§%ng to any one of clains
1 to 8 for the preparation of a nmedicanent for treating neurodegenerative
di sorders in na | . 13. Use of a conpound according to any one of clains
1 to 8 for th eﬁgforérzggllcﬁch ®of a nedicanent for treating depression in a
mammal . 14. Use of a conpound according to any one of clainms 1 to 8 for the
preparati on of a nedicanment for treating anxiety in a mammal . 15. Use of a
conpound according to any one of clains 1S for the preparation of a
medi cament for treating panic in a_mammN, 16. Use of a conpound according
to any one of clainms 1 to 8 for th&Y epayal¥tbn of a nedicament for
treating pain in a manmal . 17. Use of| a cpnpound according to any one of
clains 1 to 8 for the preparation of a di canent for treating

neur opat hol ogi cal disorders in a na . 18. Use of a conpound according to
any one of clainms 1 to 8 for the preparation of a nedi caanent for treating
inflampgtion in a manmal . 19. Use of a“xonpound according to any one of

cl ai ns to 8 for the preparation of a nedicanent for treating
gastrointestinal disorders in a manmal. 20. Use of a compound according to
any one of cl ahem Xid0, $ SMSOJ) N NMe] MCHOPh @hn be sRdhesiier T6lldwing thecat | ng
irritable bowel syndrome in a mammal. 21. Use according to any one of
clains 10 to Pmtevshomaiin Schemerbnmal is a human. 22. A conpound according to
any one of claims 1 to 8 or a conposition according to claim9 when used to
treat a condition selected fromthe group consisting of epilepsy, faintness
attacks, hypokinesia, cranial disorders, neurodegenerative disorders,
depression, anxiety, panic, pain, neuropathol ogical disorders,

i nfl ammati on, gastrointestinal disorders and irritable bowel syndrone, in a
manmal . 23. The conpound or conposition when used according to claim 22
wherein the manmmal is a human.
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ca] ca] ca] ca] caU] capémpddided {pNGtreealy-8)dtexyDatdHitrle] can be treated with

Y J{vqgl gb] X] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] CaJ ca] ca] ca] ca]ca]ca]ca]ca]ca]c
a] ca] ca] caU] dajdeexyiamine hydiroghlotifie it] the presence of a base such as triethylamine to -
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ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] caU] c@] c(p] caU] calc(a]ca!l @"/4ny>rnz

1%/ va}xsnid_Z]]U]]ca]ca]ca]c(a]ca]ca]ca]fa]ca]ca]ca]ca]ca]ca]ca]ca]calcalc
a] ca]ca] ca]ca]ca] cal] ca]ca]ca]c(a]ca]calxalca!.C @z

1%/ va}xsnid_Z]]U]]ca]ca]ca]c(a]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca]lcalcalcalc
aJcalca]ca]calcalca]calcalcaljcalcalcalcaljcatfE @ 10%a& ()-G
83109/ () - " 1008dré ) i TYBRSO) SOIONE, M3 35 NOHOKN I FRGIOMRoGlre
-ln@@ 10% ;& ()-G!'@ 10% & ()-G!'P@ 10%m& ()-G '@ 10%88& |
H psvdB! h ~ 9thov@sSedlingd iRErheMe(7) - ' 109& () -f"109%& ()-109%& ()-y109%& ()-':;
<=l xnbC! Y10%9& ()- 10 10 105109& ()-F410%& ()--109% ()- %10W& ()-& W]
a?nbC (' 109%CC& () -Y! " 109& () - Yf 10(V%&' ()-& 10%& ()-"3 10%& ()-:"3
10%9& (3-: jw3nbCl I "109RR& () - f ! Schenw&k& ()-f! "10%g& ()-f!6

"109%& ()-Y',E "10%& ()-Y!' "10% h & ()-YDIp! " # $ zYL?210U 10UL0U

, 5" 10%J& () -F!'#,5"10%H& ()-F210%& ()-!'0 "109€CC& ()-f! " 10%5&'0()-f$

t 1098 ()
)-G

/
IO§ S ’
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NO, NO, NO%\I x NH
CN NOH
(i) -
X X X
1 2 3
, O
o-s’
/ \
(iii)
X
4

(i) NHOH-HC), Et3N;
(i)  Pyridine, SOCly;
(iii)  Fe/HCI.



04 CF VY 7<L?2210U ,10%&' ()-'!K, 109%T& ()- 1094& ()-'y 10%& ()-9

10987&' ()-109%0& ()-Y \ aBL?210U! f 109am& () - Z1090& () -! h@O0v%& () - |

_1099& () - @OYT& ()-109T& ()-$3a?L?2210U I s$ "109%& () -y" 210%&'3 M}\Sf 002
S10907& () - wolpWIg() - ~#109F& () -z! #109%& ()-zA) WAL?2!, 6 10pe-pruRdariader » 6
1090 T& ()-1Y+"10% & ()- !6Y+"10%"& ()- !Y+"109& ()- !x$ '

"10% t& ()-)*+, 1 ZUv7lyS 10% U& ()- 10%2%' ()-!:!109%& ()-m!10% U& ()- m#f 10%
U& ()-F 10'0' 0 10'0' 0 10' o' 00GAEUV7! yS mil0% U&' () - @10% U& ()-10% U& ()-10%

U& ()-y10% U& () - Gompopndk] [(1-Nigems yelshexylpostomitrile]l ¢angug treated with

hydroxylamine hydrochloride in the presence of a base such as triethylamine to
give compound 2.
The heterocyclic compound 3 can be prepared from compound 2 by
5 treatment with thionyl chloride in the presence of a base such as pyridine.
The nitro compound (compound 3) can be converted to the required amine

by reduction, for example, with iron and hydrochloric acid.

Synthesis of phosphonate is found in Scheme 8.

Scheme 8 -
Q .
+ Oy . +O0 N\
0 | Neo™ b 0
F=o
—————— ——— O
N
X X X
H,N PH
OH
10 X -
Reagents:
(1) MeNOy;
(ii)) Dimethyl lithiomethylphosphonate, THF;
(iii) Fe/HCL.
15 The phosphonate where X is O, S, SO, SOy, NH, NMe, or NCH7Ph can be

synthesized by treatment of the ketone with nitromethane and a suitable base such
as buty! lithium, followed by treatment of the nitroalkene with dimethyl
lithiomethylphosphonate in a suitable solvent such as tetrahydrofuran and then

deprotection and reduction with iron in hydrochloric acid.



U& ()- F"10% U& ()- Z 10% U& ()-mL0% U& ()-yS10% U& ()- Y JAEuV7!yS y/ 10%
CU& ()-- 10% U& ()- @ 10% U& () - L* 10%u&'()-4(810%u&'()-'-?13m(2- J
LhnopdE:/ 10 U 10 U910% U& () -, 7#10% U& () - L6-10% U& ()-Y 002

W& () -32mLQ% &' ()- 110% U& ()- pg~-FuVvz/ 10 Y 10% & () -f 10948 {Jor
10% & ()-!?’!‘%@g&%)w 1 10% & ()-$f10% & ()-Z 10 UFAbAE7/ 10%%@8’5”‘
L 10% & ()-10% & ()- f@0% & ()-210% & ()93 10% & ()-f @10% & ()- b2j ~dE7/
10 Y "-10%& ()-, "10%& ()- @O%& ()- ~10% & ()-
T10% & () - L0%ByRiHebis df WdtexAmic acids of formula
OH
EN A\ Mo

X

can be synthesized by the route outlined in Scheme 9 where X is O, S, SO, SO3 ,
NH, NMe, or NCH»>Ph.

5 Scheme 9
H 2N CO 2H H2N CO2Et
(i)
r——-
X X
N<
H,N O OH
X
Reagents:
(i) Ethanol/HCI;
(i) HoNOH, NaOH.
10 The hydroxamic acids can be synthesized from the amino acid by

treatment with ethanol and HCI followed by treatment with hydroxylamine

hydrochloride and a base such as sodium hydroxide in a suitable solvent such as

methanol.



10 Y & 10% & ()-3+10% & ()-3)10% & ()-' 10% & () -
&10% & ()-9% 10% & ()-3h]hdE7/ 10 Y 7
C10% & ()-510% & ()-334t10% & ()-, @10% & ()-30-10% & () - %ogﬁmA(Y)
10 'Vl #10@2({‘??&} \g #10%4& ()-1 K" @0% | & ()-3 10/ 10/ 10/ S S08/2399
10% & () - >ZddE~ = 10 | 'S100%] & ()- 3@.0%)] & ()- PGIAS23 '3 |
-10%4| & () - Sy 10%4|& ()-310%| & ()-d}5 ko dE~_= 10 !ff10%] & ()-
10%4| & ()-f10%4| & ()-3 10%4| & ()-3S 10%| & ()- y10%4| & ()- 1 @{!dE~_=
10 'y' " 10%4| & () - @é%\@m?kxé’m ed A 18sthative of Hthstart)invention; they are
1 10%] & () - 3F@L0%| & ( #dE~ = 10 !6 10%4| & () -
41 10%4| & () - glsqmmd&deq hmmlch&p@ +10%4| & ()-f)F(10%| & () - ###$$$$" $/ $bC
10 ' #&Z10% & ()-10% & ()- 104| 104| 104];
10%4 & ()-: 10%4| & ()-f810%| & () -/ $=$%@& &UKJEbC 10 !!10% & () -
“10% & ()-110% & ()- 10% & () - ynmlOYBXAMBERY10%Cs () - U&&8E&>' e' dEbC 10 !
109 & ()- 10% & ()- S10% & ()-10% & ()- 10% & ()-L10% & ()-e' "' (b(l)t)dEbC
10 1/ 910% & () - ( YI0%& () -

10% & ()-9%40% & ()-#10% & ()-F" 10% & ()-t)))% c <@IEbC 10 ! 8F10% & () -

 F710% & ()-510% & () 410% & ()-S2" LMW & ()- 0100 ()CN* *****#+]+ @
(1)
HCLH,N \ 0 ,, \
(1v)
(v)
X

(6) 4)
5 In this example, X is at the 3 or 4 position and can be, for example, O, S,
or NCHj.
Reagents:

(i) Diethylcyanomethyl phosphonate, NaH, tetrahydrofuran,

(i) Nitromethane, tetrabutylammonium fluoride, tetrahydrofuran;
10 (iii) Borane methyl sulphide, toluene;

(iv) Triethylamine, methanesulphonyl chloride, tetrahydrofuran;

(v) 10% Pd-C, hydrogen gas, methanol then HCI.



10 1, 109 ()- | 3%L0%KX& () - 3940%& ()-#S10% ()- 10/ 10/
10/ : T0% & ()-J+++ J,,.dE @10 !, 10%& ()-310%& ()-1 10% () -9 QLAYRA ks
10%& ()- MLO%& ()- ,4--.. INdE @10 !, F" 109& () - 231%&7(2005
109 ()--1 109 ()-" 10% ()- @ 10%: ()-N ///*0CObOJE @}l

109 () - %09«%2‘ SS) F109%&: () - swiddo1
109 () - 5%10%&' ()- S$10%& () - b0~00001114}ASHE 10 10 10

10f 7109 () - y6Z10%& ()- | 4" 10%& ()- !:
S. y10%& ()-1S. y10%& () - 19%4) 161E1T11a ESAMPLE 2

| @OY& ()- 10%G& ()-0"f 10%& ()-!"f 100& () - 10%G& ()- 10%G& () - 11- 222208aBSH=
10 1 10%G& () - SyZ10%G& () - f 91095 () 1095 () - 1092 ()-! J02& () - B33
AF444dESHE 10 1! MLOY%GE () - YL0%GS! ( =N

10938 () - 310%&' () - Ss! 10%& () 8 05 (HN445Q555 6dESH=HN)

(1 (3)

\

In this example, X is for example, at the 3 or 4 position and is O, S, or
{ NCH3.
5 Reagents:
(1) Trimethylsilylazide, trimethylaluminium (2 M in hexanes), toluene;

(it) Raney Nickel, hydrogen gas, methanol then HCl.

EXAMPLE 3
0\\ +7 O—
) CN N
(1) (i) CN i
S O
X
. X X
W @ ©)
O\\ + O_ ~ ’ O—
N Osy HCLH,N
NH N Me
2 N Me
) Y W HY(
0 > 0
X X X
(4) (5) (6)
10 In this example, X can be at the 3 or 4 position and is O, S, or NCH3.

Reagents:

(i) Diethylcyanomethyl phosphonate, NaH, tetrahydrofuran;



|, *109G8& ()-)109G& ()- ' 109%6G& ()-%d0%GE ()-9$m 1096G& ()-,"
"10%G8 () -: 6667<777dESH= 10 ! 410%& ()- @" 10%&' ()-3 1
10938 () - y/ 10938 () C109G8' () - @ 10958 () - 71 8H8l 8J8K8X8x88_=2 1b MAY 02

1Pl - 110%33@59,3 11 109% () -f#10% ()-Z 10G 10G 10G8s 10%C§ch)us
89] 999*: v 18 'PlO%& ()- 109 ()-109%& ()-3 :10%& ()-10%& ()-z109& () -
viiii; U dE = 10 | PSLO% () - @FL0% ()-! 3% ()- @

109&' () - LT109%& ()-109%& () - : %/ <v<<<dE = 10

I P& @LO%& () - (&,)10%&‘0(1)em§ﬂ&,(1@ﬁ‘at(u)yl)mirm®m Flug(idd,aedahydrof@ianoR’ () - <+=Z>>>, ?- ?
.2/ 2dYNC 10 ! 0 10&. 2109 109& f S8" 100&

&1: 1098 () - @& 1)# &?WBMM%&@HN%C (12) -

| S 10%18 () - G

| S#10%ag () A mé%l%%%me(%&%@rmydmm

1 3" 10%r& () - 1096r810% PaL0dnydiogn gas3 wetianakiben HQ0%mE: () -

10%r& () - C. D} DDD: ESEJEYNC 10 ! 3(310%1& ()-& " 10%r& () -

$FL0%TE' () - f #f 10%1& ()-! 10%v& ()-, MLO%& ()-SEEFI FFF5GIEYNC



10 1 110%8' () - LOL0%I& ()-.! 10%m8 () -- 10%r& () -1 +

10%8 () -) 10% ()- 5GzGGHOHH |11 dE: / 10m 10m 10%&: () -

2 10%1& () - y810%& () , 6" 10%1& () - @MLO%IE () - 310%& ()- | &L
10m 1092& % %@8 ()-10%& ()- "109Z& ()-F 910%& ()- #ylp@ ’f‘ 91 L
MINOhQE: / "9 & ()-39%40%& ()-#10%Z& ()-f

"109%Z& () - 1092Z& () - S3109@Z& () - hOOO=PPPPdB:/ 10m OF10%&Z& () -.Z10%Z& () -
"1092Z& ()- Y+10%Z& ()-): 109Z& ()-F( "109Z& ()- PeRRSSSS S$ShC

10MY109Z& ()-"109Z& ()-m 10Z 10Z 10Z: CLOIWE ()- 93109Z& ()- 1" 10%&Z& () -
$SSST(T) T* T+T7TxnbC 10nL09%Z& ()- 10Z 10Z 10Z &109Z& ()- 109Z& () -

"109@& ()-1!109%Z& ()- 7T<TQIUTTTTdENbC 10nB109%Z& ()-# 109@& ()-

10%Z& ()-@ 109&Z& ()-, 109&Z& ()-L109&Z& ()- T* UzUVW WhaBnmbC

10mM0%Z& () -! F&@cl'mé‘éb&xﬁohnd?s@m&&&eﬁdmﬂz@&@&sé bf formula

109Z& () -f 109%Z& () - WA XXXYKYdEmbC 10m&@0%& () - $109%Z& ()-! 109%Z& () - @
"109Z& () - - 109%Z& () -, 109Z& () - KYYY* Z2ZsZZaBnbC

10med- 1092¢ () - 010%2& () -1 FpdooeR()- 11 + HQMbb&K ) - @ 10%Z& ()-

(109Z& ()-Z[\\\\ & + 2\ bC 10m|10%, } -y91 oh&'él)[ YlO% h& ()- 10Z 10Z
10Z&4" 109Z& () - SL3109%Z& () - 2\W\ RBbC

and

X
1D 1E

or a pharmaceutically acceptable salt thereof wherein:
5 n is an integer of from 0 to 2;
R is sulfonamide,
amide,
phosphonic acid,
heterocycle,
10 sulfonic acid, or
hydroxamic acid; and

Xis -O-, -§8-, -S(0O)-, -S(0)3-, or NR’{ wherein R’ is hydrogen, straight or
branched alkyl of from 1 to 6 carbons, benzyl, -C(O)R’> wherein
R’5 is straight or branched alkyl of 1 to 6 carbons, benzyl or phenyl
15 or -CO7R’3 wherein R3 is straight or branched alkyl of from 1 to

6 carbons, or benzyl wherein the benzyl or phenyl groups can be
unsubstituted or substituted by from 1 to 3 substituents selected

from halogen, trifluoromethyl, and nitro.

2. A compound according to Claim | wherein nis 1 and R is
N ~
HN- N, 7 0

20 N or é i
>~ 7 N
)\ N H o



10m : 10% h& ()-10% h& ()-S10% h& ()-fz10% h& ()- "10%

& ():-1"10%h& ()--]1d]] AP hArdEBC 10my10% h&' () - & 10% h&' () gm§ &b 10%
h& ()-310% h& ()-f10% h& ()- ~_ O B “dEbC 10my#10% h& ()-! 2 SMA (2062
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h& ()-cccccc dSdxY:/ 10 -34-

hy10% & () - O#yZ10%&' () - #yZ10% & ()-10% & ()-y&10% & ()-10% & ()- 10

hSdddl ef f f dE: 3. 10 Ay@yrifrin&aédordihg OCRIH) - whériR (s)a Sul fohadideeleted

10% & ()-,10% & ()- f gTggg% qi dE:/ 10 hy(!10% & ()-! MLO% & () -,

m 10% & ()-s10% & frpms: &21%)5 or1-SGHR i 5jwhereiny R j & isitraighpor branched

hy93l 10% & () - @010% & ()-.10% & ()-, 10% & ()-F+ML0% & ()-) 10% & () - kYkkI TI
U VI Wdl xmb@ 10 h! lgharssifupresethyls 10/ 10/

10/ 91 10% & ()-,810% & ()-610% & ()-410% & ()-dl | rmInni o| Z8nb@ 10

h! @ (109%h& ()--'1 (109 ()--!'1(10% & ()-- |(10%& ()-- @@10%

& () -S0@@t10% V& @ compsupd pecording rsGiagniiowherein R is a phosphonic acid,

hi | . #10%& ()-!(S#"%&' ()-1'SH"10%& ()-"10% & ()-!"10%h& ()-

"10%& ()-Ur.sgs(t1t Zt@}rg\= 10 h! 10%®& ()- 10 h 10 h 10 h; 10%

h& ()-6-10%1& ()-G1.#10%&' ()-!l.#10% h h& ()- @Et Zt gt vt t udEg\ = 10

h! & 10%r8, ()-¥10%r&' () - SH10%T& () - SSH10%r& () - S&F10%T& () - L10%r& ()-u3u?u|u
uuvdEg\ = 10 hbP9z 1@vsmEngound a mg fo Giamobarkerein R isilpoligxamic aciderg’ () - &
10%r&' () -vavvvSww} *?g\= 10 h! @

810%m&' () - Lt 10%r&' ()-L10%& ()-s10%r& ()-! &#10% ! & ()-! &#10% &' () - wxKyyyzo
zdEg\ = 10 h! s610%m& ¢ompatind @egnsding 1@ ElHomBwherein) i hgeroyydi¢ selected

10%r&' () - L!t 10%& %l)-ozz{O{{{ | dEg\ = 10 h! 8- 10%& ()-6

10%r& () - L@10% & (Y 5310%m& ()-s210%m8' () - LO10%TE () -

~N N N N N
HN™ s Z 0 Z 70 Z g Z o
)§N’N ’ \i—é , N—{ N o \g-—sl '
\Y
H o H S H o H %,
10 7. A compound according to Claim 1 wherein R is an amide of formula

-NHCOR 2, wherein R is straight or branched alkyl of from 1 to

6 carbons, benzyl, or phenyl.

8. A compound according to Claim 1 and selected from:
N-(4-Aminomethyl-tetrahydro-pyran-4-ylmethyl)-

15 methanesulfonamide;
(4-Aminomethyl-tetrahydro-pyran-4-ylmethyl)-phosphonic acid;
2-(4-Aminomethyl-tetrahydro-pyran-4-yl)-N-hydroxy-acetamide;
3-(4-Aminomethyl-tetrahydro-pyran-4-ylmethyl)-4H-

[1,2,4]oxadiazol-5-one;
20 3-(4-Aminomethyl-tetrahydro-pyran-4-ylmethyl)-4H-
[1,2,4]oxadiazole-5-thione;
C-[4-(1H-Tetrazol-5-ylmethyl)-tetrahydro-pyran-4-yl}-

methylamine;



1o/ 111 (}~_@10 h! 10% () - & 109%\& () -! s&nt 10983& ()- 10m 10m 10m
L0018 () - 3: 10%1&" () - (}}} ~edE~_@10. h! S10% () - @GLO%! ()- Y 10%! () - 109! ()-
109 ()-1 10% ()- DAJE~_@10 hl "10% ()- MLO% ()- SLOY& ) 3SWLVEHHD
100%& () - E~ @10 h! +s100@& () - 9&*

109 () - &s Q{%&} 57 v 1 0% () - &YOMLOYE' () - &#s10%& () - 8BAEXHTo 2!

h 5100 () - leo%& () - &S2F109% ()-LO 10948 ()-f/!10% () - 9s- 10%& () - 1TTUMIb@
10 hil, y$10% 4L4& ()-#Z10% h& ()- 10 10 10s: &10%: () - 810%& ()-y37" 10%& ()-
gzX6b@ 10! %4 0%#t#& () - ! "xﬁ-@%rﬂaﬂbheihﬁj%e@%@r@&)y@mﬁmth 1)-C,C,C-trifluoro-

& ()-1[YSIO% (& () 048 () SMNCPI } oP@ 101 960084, #10% hei ()~ 10 10
10! - 5" 10%&' ()- ! Es" 6'3)&{?&]1?9031@ de} 0oy y& ()-]] - 68: =} A?2P@ 10! s* 10%

L L s

;& ()-'1's- 10%v4av &1(Q 4 Hadia® Sione! ks- 109hh& () -! 4s- 109&' () - qwsj | z[ ?2P@

10| MLO% &' 8#10% & #10% h& 1 10% )-110%&' ()-!10999& () - nopg~
“A 10! 1@%&(%)4 Kl (10%%3@;4@ onﬂ)éxf)ﬂﬂ;d@Z -#@Gcmoxethl ) iazol¥Bylmethyl410%

& # ,0<{\="A 10! 10% #y1 Z! MLO%&' (

1(()?)/& 0)- I{10% & (‘f‘l%y%i‘%%at‘) ﬁfﬁf\?@ﬂwewov{ n[n& ()-L"S10% & ()-Y 10 10

(4-Aminomethyl-tetrahydro-pyran-4-yl)-methanesulfonamide;

121 mn

(4-Aminomethyl-tetrahydro-pyran-4-yl)-methanesulfonic acid;
N-(4-Aminomethyl-tetrahydro-pyran-4-ylmethyl)-acetamide;
10 N-(4-Aminomethyl-tetrahydro-pyran-4-ylmethyl)-2-phenyl-
{ acetamide;
N-(4-Aminomethyl-tetrahydro-thiopyran-4-yimethyl)-
methanesulfonamide;
(4-Aminomethyl-tetrahydro-thiopyran-4-ylmethyl)-phosphonic
15 acid;
2-(4-Aminomethyl-tetrahydro-thiopyran-4-yl)-N-hydroxy-
acetamide;
3-(4-Aminomethyl-tetrahydro-thiopyran-4-ylmethyl)-4H-
[1,2,4]Joxadiazol-5-one;
20 3-(4-Aminomethyl-tetrahydro-thiopyran-4-ylmethyl)-4H-
[1,2,4]oxadiazole-5-thione;
C-[4-(1H-Tetrazol-5-ylmethyl)-tetrahydro-thiopyran-4-yl}-
methylamine;
N-(4-Aminomethyl-tetrahydro-thiopyran-4-ylmethyl)-C,C,C-
25 trifluoro-methanesulfonamide;
3-(4-Aminomethyl-tetrahydro-thiopyran-4-ylmethyl)-4H-
[1,2,4]thiadiazol-5-one;
C-[4-(2—Ox0-2,3-dihydro-27\.4-[ 1,2,3,5]oxathiadiazol-4-ylmethyl)-
tetrahydro-thiopyran-4-yi}-methylamine;
30 (4-Aminomethyl-tetrahydro-thiopyran-4-yl)-methanesulfonamide;
(4-Aminomethyl-tetrahydro-thiopyran-4-yl)-methanesulfonic acid,
N-(4-Aminomethyl-tetrahydro-thiopyran-4-ylmethyl)-acetamide;
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hydroxy-acetamide;

3-(4-Aminomethyl-1-oxo-hexahydro-1 k4-thiopyran-4—ylmethyl)-

4H-(1,2 4]Joxadiazol-5-one;

3-(4-Aminomethyl-1-oxo-hexahydro-1 1.4—thiopyran-4-ylmethyl)-

4H-[1,2,4]oxadiazole-5-thione;

C-[1-Oxo0-4-(1H-tetrazol-5-ylmethyl)-hexahydro- 1A4-thiopyran-4-

yl]-methylamine;

N-(4-Aminomethyl-1-oxo-hexahydro-1A4-thiopyran-4-ylmethyl)-

C,C,C-trifluoro-methanesulfonamide;

3-(4- Aminomethyl- 1-oxo-hexahydro-1A4-thiopyran-4-ylmethyl)-

4H-[1,2,4]thiadiazol-5-one;

C-[1-Ox0-4-(2-0x0-2,3-dihydro-2A4-[1,2,3,5]oxathiadiazol4-

ylmethyl)-hexahydro-1A4-thiopyran-4-yl]-methylamine;

4- Aminomethyl- 1-oxo-hexahydro- 1A4-thiopyran-4-yl)-

methanesulfonamide;

(4-Aminomethyl-1-oxo-hexahydro-1 }.4-thiopyran—4-yl);

methanesulfonic acid;

N-(4-Aminomethyl-1-oxo-hexahydro-1 7»4—thiopyran-4-ylmethyl)—

acetamide;

N-(4-Aminomcthyl-l-oxo-hexahydro-l14-thiopyran-4-ylmethy])-

2-phenyl-acetamide;

N-(4-Aminomethyl-1,1-dioxo-hexahydro-1A6-thiopyran-4-

ylmethyl)-methanesulfonamide;

"04: z[ <bC
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5 3-(4-Aminomethyl-1,1-dioxo-hexahydro- 1A6-thiopyran-4-
ylmethyl)-4H-{1,2,4]Joxadiazol-5-one;
3-(4-Aminomethyl-1,1-dioxo-hexahydro- 1AS-thiopyran-4-
ylmethyl)-4H-[1,2,4]oxadiazol-5-thione;
C-[1,1-Dioxo-4-(1H-tetrazol-5-yimethyl)-hexahydro-1 A6.-
10 thiopyran-4-yl}-methylamine;
N-(4-Aminomethyl-1,1-dioxo-hexahydro-1A0-thiopyran-4-
ylmethyl)-C,C,C-trifluoro-methanesulfonamide;
3-(4-Aminomethyl-1,1-dioxo-hexahydro-1A6-thiopyran-4-
ylmethyl)-4H-[1,2,4]thiadiazol-5-one;
15 C1,1 -Dioxo-4-(2-oxo-2,3-dihydro-27«.4-[ 1,2,3,5]oxathiadiazol-4-
ylmethyl)-hexahydro-1 ?ﬁ—thiopyran-4-yl]-mcthylamine;
(4-Aminomethyl-1,1-dioxo-hexahydro- 1AS-thiopyran-4-yl)-
methanesulfonamide;
(4-Aminomethyl-1,1-dioxo-hexahydro-1A9-thiopyran-4-yl)-
— 20 methanesuifonic acid;
N-(4-Aminomethyl-1,1-dioxo-hexahydro-1\6-thiopyran-4-
ylmethyl)-acetamide;
N-(4-Aminomethyl-1,1-dioxo-hexahydro- 1A8-thiopyran-4-
ylmethyl)-2-phenyl-acetamide;

25 N-(4-Aminomethyl-piperidin-4-ylmethyl)-methanesulfonamide;
(4-Aminomethyl-piperidin-4-ylmethyl)-phosphonic acid;
2-(4-Aminomethyl-piperidin-4-yl)-N-hydroxy-acetamide;
3-(4-Aminomethyl-piperidin-4-ylmethyl)-4H-[1,2,4]oxadiazol-5-

one;
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3-(4-Aminomethyl-piperidin-4-ylmethyl)-4H-[ 1,2 4]oxadiazole-5-
thione;
C-[4-(1H-Tetrazol-5-ylmethyl)-piperidin-4-yl]-methylamine;
N-(4-Aminomethyl-piperidin-4-ylmethyl)-C,C,C-trifluoro-
methanesulfonamide;
3-(4-Aminomethyl-piperidin-4-ylmethyl)-4H-[1,2,4]thiadiazol-5-
one;
C~[4—(2-0xo-2,3-dihydro-2l4-[l,2,3,5]oxathiadiazol-4-ylmethyl)—
piperidin-4-yl}-methylamine;
(4-Aminomethyl-piperidin-4-yl)-methanesulfonamide;
(4- Aminomethyl-piperidin-4-yl)-methanesulfonic acid;
N-(4-Aminomethyl-piperidin-4-ylmethyl)-acetamide;
N-(4-Aminomethyl-piperidin-4-ylmethyl)-2-phenyl-acetamide;
N-(4-Aminomethyl-1-methyl-piperidin-4-ylmethyl)-
methanesulfonamide;
(4-Aminomethyl-1-methyl-piperidin-4-ylmethyl)-phosphonic acid;
2-(4-Aminomethyl-1-methyl-piperidin-4-yl)-N-hydroxy-acetamide;
.3-(4-Aminomethyl- 1-methyl-piperidin-4-ylmethyl)-4H-
[1,2,4]oxadiazol-5-one;
3-(4-Aminomethyl-1-methyl-piperidin-4-ylmethyl)-4H-
[1,2,4)oxadiazole-5-thione;
C-[1-Methyl-4-(1H-tetrazol-5-ylmethyl)-piperidin-4-yl}- -
methylamine;
N-(4-Aminomethyl-1-methyl-piperidin-4-ylmethyl)-C,C,C-
trifluoro-methanesulfonamide;
3-(4-Aminomethyl-1-methyl-piperidin-4-ylmethyl)-4H-
[1,2,4]thiadiazol-5-one;
C-[1-Methyl-4-(2-0x0-2,3-dihydro-2A4-[1,2,3,5]oxathiadiazol-4-
ylmethyl)-piperidin-4-yl]-methylamine;
(4-Aminomethyl- 1-methyl-piperidin-4-yl)-methanesulfonamide;
(4-Aminomethyl- 1-methyl-piperidin-4-yl)-methanesulfonic acid;
N-(4-Aminomethyl-1-methyl-piperidin-4-ylmethyl)-acetamide;
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(4-Aminomethyl-1-benzyl-piperidin-4-yl)-methanesulfonic acid;
N-(4-Aminomethyl-1-benzyl-piperidin-4-ylmethyl)-acetamide; and
N-(4-Aminomethyl-1-benzyl-piperidin-4-ylmethyl)-2-phenyl-

acetamide.

9. A pharmaceutical composition comprising a therapeutically effective
amount of a compound according to Claim 1 and a pharmaceutically

acceptable carrier.
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23.  The compound or composition when used according to claim 22 wherein the

mammal is a human.



