. e3eqnD <<T6TP44WD 99131 075 2 3 M AY 2002 PCT/ US98l 23918 MAY 2002
1- SUBSTI TUTED- 1- AM NOVETHYL- CYCLOALKANE DERI VATI VES (:GABAPEI\EI'I?N
ANAL OGUES) WOMIBIRSPREPARATI ON AND THEI R USE | N THE TREATNVENPCDRIS98/23918

., NEUROLOG CAL DI SORDERS BACKGROUND OF THE | NVENTI ON 5 wherein R1is
hydrogen or a |lower alkyl radical and nis 4, 5 or 6 are known in United
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and (2- anmi nonet hylCompaundy pf fasmmla ) - phosphonic acid. Other preferred
conmpounds are those wherein Ris a H@ileé cycle selected 15 from ~N N. N N
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wl?erein 1 izs a stralyégt or éranched alkyl group hav?ng rom 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.

SUMMARY OF THE INVENTION

The compounds of the instant invention are novel amines and their
25 pharmaceutically acceptable salts useful in a variety of disorders. The disorders
include: epilepsy, faintness attacks, hypokinesia, cranial disorders,

neurodegenerative disorders, depression, anxiety, panic, pain, neuropathological



-3The conpounds of the invention are those of formula H2N RE-IZ'NMA%&DO&HZ) ‘
n 2N R 2n (CH~ RRL (CH2)n or 9 R or (CH2 ) RRRRB A 7R6 RS4 1 1C
1F H2N R FRBHIS(CH2) n (CH2) n R1 R14 Ror R1 R2 or R6 RETRB8RUD R$

R4 R12 R11 1G 1H 5 10 or a pharnaceutically acceptable salt thereof

wherein: nis an integer of fromO to 2;2mis an integer of fromO to 3; R

I s sul fonam de, am de, phosphonic acid, heterocycle, sulfonic acid, or

hydr oxani ¢ adisdrders, inftanamptoryidisehses, agd gestedntestina} digordersOepotidlp 75 R~ Rz Ri

| ~ti2 ) P (1) . 3 and Z4 (4) (5) 5 10 15 wherein is the point of

at tachnent ; %"g‘%kﬁﬁ‘?”%o*éﬁgi‘? 71JS98/ 23918 R~ ~CZIZ2~0 s a Z4 Z4 (3) ZI to
Z4 are each i ndepamdebhippu® cfathethvehOon Ay diczg @ faritlader, hy, 1F 01G,%ndn
integer of from1l to 4; and p is an integer of fromO to 2. In Fornula 1

above R canndH bgdowyl fonic acid when mis 2 and n is 1. (Suman-Chaul an N.,
et al. . European h | - 244 - 3 red
corrpour?ds of the ﬁ%ﬁ? Jlignrilgg%nif’s%?e_c ﬁ'r%g%lglrt%%%ﬁgll% }%%éflgqgé&n%?erlrse%ﬁ%gdﬁogﬁosphori C
aci d; -NHSO,R15 or -SO)NHR!5 wherein R!5 s straight or branched alkyl or

trifluoromethyl.
Especially preferred is N-[2-(1-aminomethyl-cyclohexyl)-ethyl]-
methanesulfonamide.
10 Other preferred compounds are those wherein R is a phosphonic acid,
-PO3H,.
Especially preferred are (1-aminomethyl-cyclohexylmethyl)-phosphonic
acid and (2-aminomethyl-4-methyl-pentyl)-phosphonic acid.

Other preferred compounds are those wherein R is a heterocycle selected

15 from:
~N N, N N N
HN™ "~ 7 "0 7 0 72 2
Tox . ¢ Ty e T P
¥R ) ' S
o S H o) H 0

Especially preferred are C-[1-(1H-tetrazol-5-ylmethyl)cyclohexyl]-
methylamine and 4-methyl-2-(1H-tetrazol-5-ylmethyl)-pentylamine.

DETAILED DESCRIPTION OF THE INVENTION

20 The amines of the instant invention are compounds of formulas 1, 1C, 1F,

1G, and 1H and the pharmaceutically acceptable salts thereof.



., ( IR-trans)( 1-Am nonet hyl - 3- et hyl - cycl ohexyl net hyl ) - phosphor i aM'
(t raps) ( 1- Am nonet hyl - 3, 4-di nmet hyl - cycl opent yl net hyl ) - phosphorits hf; 2002
R-traps) ( WORABHYRet hyl - 3- met hyl - cycl opent yl met hyl ) - phosphoPEHUSE23918( 1
. S-cis)( 1-Am nonet hyl -3-net hyl -cycl opentyl nmet hyl ) - phosphori c aci d;
(1S-traps) (1- Am nonet hyl - 3- net hyl - cycl opgnt yl net hyl') - phosphoric acid; (
1R-cis)( 1- Am nonet hyl - 3-net hyl - cycl opentyl net hyl ) - phosphori c acid;
WO 99/ 31075 PC77U3%h8/campounds of Sh¢ inventjdieard thpge of formula
1- Ami nonet hyl - 3, 4-di net hyl - cycl opent yl net.hyl ) - phosphoni ¢ acid; ( 1
a,3(3,4~i)( 1-Am t hyl - 3, 4- di met hyl - | opgnt yl met hyl ) - phosphoni ¢ aci d;
(R {1- Ami nonet hyl - i Ret hyl -cycl op ntyI rret(tm -phOSphCﬁlﬁ ac d; (9)(
1- Ami nonet hyl - 3, 3-dijnet hyll - cycl opent yI'igt hyl y-p §phon| Cc a d; E
1- Ami nonet hyl - 3, 3-di HZ:)ych obut ylpnet R p ; :{c(Hz)n
1- Am nonet hyl - cycl ohgXyN,- N- hydr exy- acet a
1- Am nonet hyl - 3- met hyl - cycl ohexyl ) - NYyp ans) 2- (
acet am d S-cis)2-(
aétamde (3 rans) 2- (

1- Am nonet hyl - 3, 4- di YIH0y¢! opent yl%-
1- Ami nonet hyl - 3- et hyl - cycl opent yl ) - NN g

1- Ani nonet hyl - 3- met hyl - cycl opent yl ) - N- hydr®xy fcetanide; 15 ( 1 Rcis)2-(
1- Am nonet hyl - 3- net hyl -,cycl opentyl ) - N- hydr gxy-acetam de; ( 1 %trans) 2-(
1- Am nonet hyl - 3- net hyl -cycl opentyl ) - N- hydroxy acetam de; ( |a, 3a, 4a) 2-(

1- Ami nonet hyl - 3, 4- di net hyI cycl opentyl ) - N hydr oxy acet amde; 20 ( 1 a,3
(3,4d)2-( 1- Am nonet hyI 3144 di nrt hyl - cycl opentﬁll ) - N-hydroxy acet am de;
(S)2-( 1- Am nonet hyl - 3- et h | -cycl opentyl )**N hydéoxy acetam de; (R)2-(

S- & ans) >
gm de;

1- Ami nonet hyl - 3, 3-di rret h)ﬂg ycl thﬁyl) N- hydr ox} de; 2-(

1- Am nonet hyl - 3, 3- di net hyl 1) - N- hyedr oxy- fe; 25 N—[2-(
1- Am nonet hyl - cycl ohex;R)- anesulf nasg 0 iRg- ci S)N-[2-(
1- Am nonet hyl - 3- rret yI ycI | ) - hy] omagi de; (trans) N-(
2-( 1- Ani nonet hyl - gc V cRmpentyl ) rl@lt3 met hiz?lh@sul f onam de; 30
(1 Scis)N[2-( 1- Am norrRt hyl - 3 rTEt hyl - cycl opent ¥l )» et hyl ]
net hanesul f onani de; R4 R12 Ri1

1G 1H

or a pharmaceutically acceptable salt thereof wherein:
n is an integer of from 0 to 2;
5 m is an integer of from O to 3;

R is sulfonamide,
amide,
phosphonic acid,
heterocycle,

10 sulfonic acid, or

hydroxamic acid;

A’ is a bridged ring selected from



2 3 MAY 2002 , WO 991 31075 PCTI US98123918 -6( 1 R-trans)N-[2-(2 3 MAY 2002 -
1- Am nonet hyl - 3- net hyl - cycl opentyl ) -ethyl] nethanesul fonam de; é

1R- ci s) N- [WOP3108%i nonet hyl - 3- net hyl - cycl opent yl ) - et hyl ] met RERES¥W38Hani de;
5(1Scis)N[2-¢(

1- Am nonet hyl - 3- net hyl - cycl opentyl ) - et hy4-] net hanesul fonam de; ( 1 a,3
a,4a)N-[ 2- ( 1- Am nonet hyl - 3, 4-di net hyl -cycl opentyl ) -et hyl ]

met hanesul fonam de; ( 1 3 ~i,4(3)N[2-(
1- Am nonet hyl - 3, 4'HLm3t hy$ - cycl Rgentyﬁ
(S)N-[2-(1- Am nonet - i pthyl -cy

4] 10 net hgpesul f
P I)-ethyl?g'th

1- Ami nonet hyl - 3, 3-di ne =
1- Ami nonet hyl - cycl ohexyl €yl ) - 4H-[ 1, 2, 4] 0Kadi azp) - 5- one;
1- Am nonet hyl - 3- net hyl - cycl ohexyl nethyl )-4H [ 1, 2, 4] oxadi azol -
(traps) 3-(1- Am nonet hyl - 3, 4-di et hyl - cycl opentyl met hyl ) -4H [ Z,

1, 2, 4] oxadi azol -5-one; ( 1 S-cis)3-(

1- Am nonet hyl - 3- net hyl - cy(dp opent yl met hyl )-4(%) 1, 2, 4] oxadi azol -B)one; {1
R-trans) 3-( 1- Am nonet hyl - 3-net hyl - cycl opentyl net hyl ) - 4H 25

[1, 2, 4] oxadi azol -5-o0one; ( 1 Rcis)3-(

1- Am nonet hyl - 3- net hyl - cgcl opent yl nmet hyl ) - 43
S-trans)3-( 1- Am noneth
1, 2, 4] oxadi azol - 5- one;
1- Ami nonet hyl - 3, 4-di ng
~ ~ May ~o00~ WO 99I 31f
1- Am nonet hyl - 3, 4- di#®
(S)3-( 1-Am nonet g - 3,
2, 4] oxadi azol - S- one;

R) 3- (I - Am nonet hyl - 3, 3-di nmet hyl - cycl apent yl grgst hyl ) - 4H

1, 2, 4] axadi azol - S- one; \3- ( (

Am nonet hyl - 3, 3-di net hyl -cycl obutyl nethyl )-4H[ 1, 2, 4] oxadi axol S-one;

( 1-Am nongiydincyci ohexyl net hyl) -4H- (1, 2, 4] oxadi azol e-S-thione; 10 ( 1
cis)3-( | -Am nonet hyl - 3-net hyl - cycl ohexyl net hyl } - 4H

[ 1, 2, 4] oxadi azol -5-o0ne; ( 1
- 3-net hyl - cycl openkyl met hyl ) -4H [

| &, 3a, 4a) 3- ( A
tycl opent yl met i)
| USosa@3918
cl opentyi me
=di met Byl - cycl ope

4H [ 1, 2, 4] oxadi azol - 5- one;
b a,3 (3,4(3)3-(

H[I, 2, 4] oxadi azol - 5- one;
et hyl )-4H [ |

Vii

(
[
1-
3-
S-
is the point of attachment;

5 Z) to Z, are each independently selected from hydrogen and methyl;

o0 is an integer of from 1 to 4; and
p is an integer of from 0 to 2.
In Formula 1 above R cannot be sulfonic acid whenmis2 andnis 1.
(Suman-Chaulan N., et al., European Journal of Pharmacology.
10 1993;244:293-301.)
Preferred compounds of the invention are:
(1-Aminomethyl-cyclohexylmethyl)-phosphonic acid;
(1R-trans)(1-Aminomethyl-3-methyl-cyclohexylmethyl)-phosphonic acid;
(trans)(1-Aminomethyl-3,4-dimethyl-cyclopentylmethyl)-phosphonic acid;
15 (1R-trans)(1-Aminomethyl-3-methyl-cyclopentylmethyl)-phosphonic acid;
(18-cis)(1-Aminomethyl-3-methyl-cyclopentylmethyl)-phosphonic acid;
(1S-trans)(1-Aminomethyl-3-methyl-cyclopentylmethyl)-phosphonic acid;
(1R-cis)(1-Aminomethyl-3-methyl-cyclopentyimethyl)-phosphonic acid;



[

, 2, 4] oxadi a2al e- S-thione; (trans) 3-(

I
Amnorrethl 3, 4-di net hyl - cycl opent yl net hyl ) - ~4H
A y yl - cycl openty yl) ( . 12U§9MAY 2002

[
| -
1, 2, 4] oxadW@&a9138078-t hione; ( | S-cis)3-( 3918

. 1- Am nonet hyl - 3- met hyl - cycl opentyl net hyl }-4H 15 [ 1, 2, 4] oxadi azal e- S-t hi one;

{ IR-trans)3-( 1-Am nonet hyl -3-net hyl -cygl opentyl methyl)-4H [ |
, 2, 4] oxadi azol e-S-thione; ( IRcis)3-(
| - Ami nonet hyl - 3- ne(d tyBios ) 1 -Gpeimbmietinl-By-dimethyl-cyclaperityineth ydrphospl®midi one;
20 { 1 S-trans)3-( 1-Am nonethyl -3-nethyl-cyclopentylnethyl}-4 H |
, 2, 4] oxadi azaﬁlde S-thione; ( |a,3a,4a)3-(

I _ Ani nonet hyl - éfﬂ 6{@ %@L&@Qﬂﬂyl\lﬁ H‘%%B)(‘Jhlrl-éyc}rbﬂentylmethyl) -phosphonic

1, 2, 4]oxad|azole
1- Ami nonet hylaci; 4- di rret hyl - cycl opent yl net hyl } - 4H 2S
[1 Z, 4] oxadi azol e- S-t hi one;

LA et hy |3, 3 G HeARY RSB baripe sl gReafylmethyl)-phosphonic acid
Jll_ Aﬁ1 ﬁg%?ﬁ;iﬂo' e- (§P¢T9Aﬁﬂfbmétﬁ?1§%% rcligm?t rrél wcheﬂwh?ethyl) phosphonic acid,;
1, 2, 4] oxadi az aI e- alt-ﬂlmmnnetBﬁl 333-(d1methyl cyclobutylmethyl)-phosphonic acid;
1- Am nonet hyl - t hy 4H 4) oxadi azol e
5-thione; G| 1 ( g {f P@Eéyl é?%égﬁﬁ%yéﬂ%b'&km‘%net hyl am ne; 2 3
MAY 2002 WO 991 3107 gﬁVﬁQ >
Htetrazol - 5-yl rret §I5t)ﬁl cyclo ﬁ%@%&ngp %n&éﬂﬁgibﬁhﬁ%ﬁ?ﬁ%}d%yﬁe&aﬁn&% | - 1-{
1 Htet@azol -5- yI nittany)2}( eAmingmentb yi 3,4-dendthyleayiclopentyl)(N-hydroxy-
S-cis)C[3- I\/Et é?( 1 Htetrazol -5-yl methyl)-cycl opentyl] nethylam ne; (

1R—trans)C— - 1 Htetrazol -5-yl met hyl )-cycl opentyl] nethyl am ne;

1R- C- [ 3- Met hyl -
gm t hyfiasrh) ne[ M S(yltsr %%)g) %_thﬁ@idnﬁaﬁﬁ ﬁnﬂélh}@bf&bﬂm@lﬂ\oﬁﬁﬁéw aceldinide;

H-tetrazol - 5-yl net (hR- VaIG:S)%-I( 9nl]eth§'bﬁﬁ9¢tb¥ﬂr%@10p(bntyl) -N-hydroxy-
a, 3a, 4a) C'[31é‘ce[%n'ifﬁ£ hyl - 1 Htetrazol -5-yl methyl)-cycl opentyl ]

15 (1R-cis)2-(1-Aminomethyl-3-methyl-cyclopentyl)-N-hydroxy-acetamide;
(1S-trans)2-(1-Aminomethyl-3-methyl-cyclopentyl)-N-hydroxy-
acetamide;
(1a,30,40)2-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-N-hydroxy-
acetamide;
20 (10,3PB,4B)2-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-N-hydroxy-
acetamide;
(S)2-(1-Aminomethyl-3,3-dimethyl-cyclopentyl)-N-hydroxy-acetamide;
(R)2-(1-Aminomethyl-3,3-dimethyl-cyclopentyl)-N-hydroxy-acetamide;
2-(1-Aminomethyl-3,3-dimethyl-cyclobutyl)-N-hydroxy-acetamide;
25 N-[2-(1-Aminomethyl-cyclohexyl)-ethyl}-methanesulfonamide;
(1S-cis)N-[2-(1-Aminomethyl-3-methyl-cyclohexyl)-ethyl]-
methanesulfonamide;
(trans)N-[2-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-ethyl}-
methanesulfonamide;
30 (1S-cis)N-[2-(1-Aminomethyl-3-methyl-cyclopentyl)-ethyl}-

methanesulfonamide;



Htetrazol -5-yl nethyl)-cycl opentyl] nethylamne; (S)C

H-t et razol WO-BKIEhy| ) - cycl opentyl ] met hyl amine; (R)C-[3, 3- DCW&SH%”B
Htetrazol -5-yl met hyl ) -cycl opentyl] 20 nmet hyl am ne; C-[3, 3-D net hyl -

H tetrazol - 5-yl met hyl ) - cycl obut yl ] - met hyd.am ne; N-[2-(

1- Anunonet hyl - cycl ohexy ethyl]-C C Ctrifluoro nethanesul fonamde; ( 1
S-cis)N[2-( 1- An{mm& L?-s(lrp&mmm@wﬁrnvﬂwljcy@mwyl)@tfwlb 25

trifluoro-nme (trans) N-[ 2-(

1- Am nonet hyh@@%ﬁ?@l@gﬁéﬂ cycl opentyl)-ethyl]-C C C
trifluoro-net hanegmkﬁm&an&A&nanreﬂtﬁ%Nnﬁﬁy( cyclopentyl) ethyl)-
1- Ami nonet hyl - 3- net hyl - cycl opentyl )-ethyl]-C C C

trifl uoro- mefmedrassyl F\@Fﬁe@le 1 S-trans)N[2-(

t1 r |A1En| Egggt %![ hangifgf%%ﬁ%fém%%‘ﬁ Qﬁ%gz&;@p@ YWt bernsoss 23918 -9

(1 S-cis) N mktitanésuonamide: hyI 3- et hyl - cycl opentyl) ethyl]-C C C
trifluoro-nethanesul fonam de; 1 Rtrans
1- Ani nonet hyl - 3- nél%)?wﬂ»‘@g)klr[adénfbwl)mmthvr 4élrtl,et l-cyclopentyl)-ethyl]-

trifluoro-ne ona de (1 a,3a,4a)N[2-(
1- Am nonet hy}”%&g‘h cycl opentyl)-ethyl]

C, C Gtrifluoro- rreldaaammf[gr(m:ﬁﬁm(etﬂ;mﬂ am-fe(tﬁylbéy[clbpemyl)-ethyn-
1- Ami nonet hyl - 3, 4-di et hyl - cycl opentyl)-ethyl]-
triflUdéro- memeeshancsnlfonamidede: (S)N-[2-(

1- Am nonet hyl l,-cycl ope l).-e | ] -
trifluoro-net haneég ﬂi’zmx M%é_—%xmew)){-clrclgp&tﬁ)-]eguyl]—
1- Ami nonet hylmeihahestilfaratiiide; Cycl opentyl )-ethyl]-C C, C
trifluoro-nethanesul f onam de;

1- Ani nomet hyl - 3, 34 BDNE[?MAAW@WM;(éb%—dié@qﬁlysrl]ayei,oe,e@y{)rqthyllror 0
met hanesul fo - Am nonet hyl - cycl ohexyl net hyl ) - 4H |
1, 2, 4] t hi adi aﬁzigoq’ggsul}é‘ g't‘ t S-cis) 3-(
1- Am nidnet hyl - 3- meN-i3H(1-Ayminoimettyl-813- diylethyl £tipbuityD;ethyliv adi azol - 5- one;
methanesulfonamide;
3-(1-Aminomethyl-cyclohexylmethyl)-4H-[1,2,4]Joxadiazol-5-one;

(1S-cis)3-(1-Aminomethyl-3-methyl-cyclohexylmethyl)-4H-

t hyl am 15 1 3~1,4~1)C[3,4-Dinethyl-1-( 1
met hyl am ne; ( a,3~i,4~i)C| met hy ( [33D|met3h }/?092
(1
(1

[1,2,4]oxadiazol-5-one;
20 (trans)3-(1-Aminomethyl-3,4-dimethyl-cyclopentylmethyl)-4H-
[1,2,4]oxadiazol-5-one;
(1S8-cis)3-(1-Aminomethyl-3-methyl-cyclopentylmethyl)-4H-
[1,2,4]oxadiazol-5-one;
(1R-trans)3-(1-Aminomethyl-3-methyl-cyclopentylmethyl)-4H-
25 [1,2,4}oxadiazol-5-one;
(1R-cis)3-(1-Aminomethyl-3-methyl-cyclopentylmethyl)-4H-
[1,2,4}oxadiazol-5-one;
(1S-trans)3-(1-Aminomethyl-3-methyl-cyclopentylmethyl)-4H-
[1,2,4}oxadiazol-5-one;
30 (1o,30,400)3-(1-Aminomethyl-3,4-dimethyl-cyclopentylmethyl)-4H-

[1,2,4]Joxadiazol-5-one;



(trans)3-( 1-Ani

1,2, 4] thi adi mi nonet hyl - 3, 4-di net hy -

12 AL adiazol -5 one 20 (Ll ) cyet opentyl et nyt ) - -3 MAY 2002

S- t r angpIIEIW3 A nonrgt hc|yC| opentyl methyl)-4H [ 1,2 PCT/US98/23918

1.2, 4] thi adi azol - 5 one; y(_i_ S 'hyl)_cydope”tyl met hﬂfﬂtzhafi azol -5-one; ( 1

- Ami nonet hyl - 3- -ci s) 3- - ’

L Rtrans)s-( L fethyl - cyclopenty mE§7hyl) 4H 2

, 2, 4] t hi adi azbllavga 6&@.5{1()(&11%%&%% %-d}tnﬂblblemcgqr{%épﬁl;\?&‘%’hfﬁﬂ'[ azol - 5-one; (
a _ )

1- Ani nonet h
30 ( la 3@3%41973;@ a?bl’l@ Hé" -cycl opentyl rreth
1,2, 4 hi m nonet yl)-4H | 4
L 2. 41thi adt azqlySconeninone et byl deds e ggfsgwmyap% 11 adi azol 5. one:
(1R)3 ( 1- Ammmmga nr%t%‘.}lld-cycl opent yl met hyl) 4h0[751 10 (S)3-(
| imésl]thl adi azo%)oqq | met hyl - CYC'Cipeffo%l:ﬁ@trhmmhiﬂqth' adi azol - 5- one;
- AnBnonet hyl i ’
C[ 1-(2 rTethy' CyCIObut | et
CyC| Ohexyﬁp aé&hc;F??hgﬁseﬂng~ ( 1, 2y3n§] gila% 4H-( I, 2, 4]th| adi azol 5-one;
1,2, 3, 5] oxat hi ad-dz&min q%h%l 53 Gty cychah ﬂaéﬁg A2 omidingby ’
(traps)C.[g 4- Di net hvl rTEthyl) CyC|0heX | 0X0- 2 3-di hydl’o 2~ , 4-
4()2/I et hyl ) €Y OIOen%/yI]1 Enit FXO 2, 3-di hydro- 2y ]A'Armt ) iQilm L [

0x0- 2, 3- di hygl p-Adni 3 §1 ghi adi
)F/; {nrezl%}s/l))c E:yc| O%ﬁtg lsng;F g g%tg%%{:%?;dfha%h3 léqxidxsiz }f' tﬂf&"i\ i azol
] - [ 3- Met RASH -1 _gtiyyl-gyclonexyimety -
4-yl met hyl O R
RI_CI S)C-[B) Pl’g%ﬁb@pﬁngkggﬂg@/l ani ney 2012 ,4-[ 1,2,3,5] oxat hi adi azol
S{S[Tﬁ hyl) - cycl Opdlmysgji (et € r}}l]-fgdﬂ' ﬂlniéthyd’cyclppg\tgk%cﬂ]lylg o

aps) G| 3 NE s xat hi adi azol -

1,2, ]oxX&mfolég-tﬁ%ﬂeZ 3-di hydro 2~ 4-[ 1,23, ﬂ
Igixat hi adi azol -

(1S-cis)3-(1- _Aminomethyl- 3—methyl-cyclopenty1met

(1,2 4]oxad1azole-5-th10ne,
(IR-trans)S (l-Ammomethy

)-4H-

15
1-3-methyl—cyclopcntylmethyl

12 4]oxad1azole-5-thxone,

(1R-cis)3-(1- - Aminomethyl-3 ethyl)-4H-

—methyl—cyclopentylm

(1,2 4]oxad1azole-5-thxonc

-Aminomethyl-3 l—cyclopcntylmcthyl)AH-

20 (1S-trans)3- -(1 -methy

(1.2 4]oxad1azolc—5-thlone,
(10,301,403 -(1- -Aminometh

yl- 3,4-dimethyl-cyclopcntylmethyl)AH—

[1,2,4]oxad1azole-5-thxone,
(10,35,4(5)3-(1-Anﬂn

i} ,2,4]oxadiazole—5-thione;
(S)3- (1-Aminomethyl-

omethyl-3 ,4—dimethyl—cyclopemylmcthyl)AH-

25
3,3-dimethyl—cyclopentylmethyl)AH—
[1,2 4]oxadxazole-5~thlone,

(R)3-(1- - Aminomethyl-3,3

-dtmcthyl-cyclopcntylmethyl)—4H-

[1,2,4]oxadlazole— 5-thione,
30 3-(1 _Aminomethyl-3 ,3—dimethyl—cyclobutylmethyl)-4H-[ 1,2 Aloxadiazole-

5-thione;

C—[l-(lH-Tettazol-S hylamine;

-ylmethyl)-cyclohexyl]-met



20 yl net hyl)-cycl opentyl ] -net hyl am ne; (

| a, 3a, 4a) C-[ 3, 4- Di net hyl - 1- ( 2- oxo- 2, 3-di hydro-2~4 | 2 3 MAY 2002
1, 2, 3, 5] oxWMaN9&ADEzol - 4- yl met hyl ) - cycl opentyl ] - met hyl am ne; RCTIUS9823918
(3,4~1)C [3,4-Dinethyl-1-(2-o0x0-2, 3-di hydro-27~4 |

1, 2, 3, 5] oxat hi adi azol - 4-yl met hyl ) - cycl opgot yl ] - et hyl anune; 25

(S)C-[3 3- Di net hyl -1 - (2- oxo- 2, 3-di hydro- 2~, 4- }1 2, 3, 5] oxat hi adi azol -4

yl met hyl ) - cycl operﬁlﬁkqls)ﬁfeﬁayledrw-de(l ~tetrazol-5- -y mcthyl)—cyclohexyl]-

(R C[3,3-D mﬁﬁml) %2 oxo0- 2, 3-di hydro-2~,4-[ 1, 2, 3, 5] oxat hi adi azol -

yl net hyl ) - cydP met hyl ani ne;

C-[3, 3-Di net hyl - 1- @in 324»'bxﬂiehwﬂq1¥1‘tef}aiolls At pe@dibpeatiipzol - 4 30

yl met hyl ) -cycl obutyl ] - rret hy am ne;

1- Ami norret hy | metaylaptingy | ) - met hanesul f onami de; 2 3 M AY 2002 WD 991 31075

PCT/ US98/ 23918 - 11

T A notvet hyl - 3. me Sy BRI Cbstetmres s sestopaidbs)

1- Am nonet hyl méh4 }aﬂhﬂet hyl - cycl opent yl ) - met hanesul f onami de (1 Straps)(
1- Am nonet hyl - 3- rret h cl opent yl ) - met hanesul f onanm de; 1 Rcis)(

1- Ani nomet hyl - 3- netl Pfa@g)gl'[épMﬁWl)l (ka0 - ylgwgmlh@'clqpeptyﬂ R-traps) (
1- Am nonet hyl - g gga%ﬂ {: cycl opentyl )-nethanesul fonamde; ( 1 S-cis)(

1- Am nonet hyl - cycl opentyl) - et hanesul fonam de; ( 1 a, 3(i,4~i)(

1- Ani nonet hyl - 3, 4- ajmeismu[3Mahyipnm}thetmbhammuihfybr@moq}mtyn 1 a, 3a, 4a) (
1- Am nopet hyl - 3, 4-di net hyl -cycl opentyl ) 10 net hanesul f onam de; (R)(
1- Ami ndfet hyI r_ngthg WRiRGE hy| - cycl opent yl ) - met hanesul f onam de; (S)(

1- Am nonet hyl - t ) .

1- Am nonet hyl - gl EL@SF cyclo E?ﬁ%{t anesméwawﬂfacfgﬁm(y(]

1- Am nonet hylmeghyllaﬂmxyl) met hanesul fonic acid; 15 ( 1 Rtraps) (

1- Am nonet hyl - 3- et h e sulf0|c acid: (traps

1- Ami nonet hyl - 3, 4- é\(i/ré?‘ Ec@ ‘{%Héﬁgﬁfr?ﬂg aTﬂ‘l@ﬁ'ihé’l)é’é'F](rﬁ’?g'(&'ﬁ' S-traps)(
1- Ami nonet hyl “‘%f%‘ﬁ*% cycl opentyl ) - met hanesul foni ¢ aci d;

(1S-cis)(1-Amno yl - 3- et hyl - cycl opent yl ) - net hanesul foni ¢ aci d;
(1R-trdps) ( 1- Ami noit,BBMBICHB#HDImatydl bpdettazolfiyhmetbgiHcicopentyldi d; 20 ( 1
R-cis)( 1-Am nonethy] - 3-net hyl -cycl opentyl)-net hanesul fonic acid; ( 1

a, 3(3, 433) ( 1MEHYIABERy| - 3, 4- di met hyl - cycl opent yl ) - met hanesul foni ¢ aci d; (

1 a,3a,4a)( 1-Amn E L ul foni c acid;
25 (R ( 1-Am norretﬁ?/ylégw%1%?%%@#}gfélgw&%r%%nﬁgﬁ&tﬁ%ﬁgﬁgﬁwgn| c acid;
(S)(1-Am norremeyl'l)‘lﬂnﬁlcm met hyl - cycl opent yl ) - met hanesul f oni c aC| d;

(11 A%mng(r)renﬁ\wl cycl égtﬁé'g)rﬁéw%ﬁ)jlolpm b"%ﬁrc?ﬁneltcp E‘fe‘%&%y]fﬂ'%?’élgpg g

1- Ami n@get hy| neyieionet yI ) - N- hydr oxy-acetam de; 30 N[ 2 (
1- Am nonet hyl - cycl opentyl ) - et hy IA met hanesul f onam de; ﬁ )
1- Ani nonet hyl - cycl ﬁl’lmlnglﬂ) 1jietrazolsh-ginesthyl)-s yelpbwylmeethyamine;

L- A noret hyl - cyci gfmAm%ezhywy&o&e,&)ﬂtﬂﬁ@é@hm&rsh' one; 2 3 MAY

2002 WD 991 31075
methanesulfonamide;

(1S-cis)N-[2-(1-Aminomethyl-3-methyl-cyclohexyl)-ethyl}-C,C,C-
25 trifluoro-methanesulfonamide;
(trans)N-[2-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-ethyl]-C,C,C-
trifluoro-methanesulfonamide;
(1R-cis)N-[2-(1-Aminomethyl-3-methyl-cyclopentyl)-ethyl]-C,C,C-
trifluoro-methanesulfonamide;
30 (1S-trans)N-[2-(1-Aminomethyl-3-methyl-cyclopentyl)-ethyl}-C,C,C-

trifluoro-methanesulfonamide;



,GI[ 1-( 1 HTetrazol -5-yl methyl)-cycl opentyl ] -met hyl am ne; 2a (
1- Am nonet hyl -cycl opentyl )-ethyl]-C C Ctrifluoro net hanesul f nM&eY 2002
PCTNS98/ 23808931(75 PCT/US98/23918
~1- Ami nonet hyl - cycl opentyl met hyl )-4H-[ 1, 2, 4] t hi adi azol - 5-one; C |
1- (2- Oxo- 2, 3-di hydro-2~, 4-[ 1, 2, 3, 5] oxatdi adi azol - 4-yl net hyl )
cycl opentyl]-nethylam ne; ( 1-Am nonethyl -cycl opentyl)-nethanesul f onam de;
(1- Ami nonet hyl - cy cISspie)N I’l - -Amhihamethyl-Banehylaeyctlpentyl)-ethyl)-C,C,C-
(9- Am nonret hyl - bi cycl o] 3. 3, 1] non 9-yl met hyl ) - phosphoni ¢ acid; 10
2- (9- Ani none OT‘EJ'P%“STQ ogamideion- 9-y| ) - N- hydr oxy- acet ami de:
N-[ 2- (9- Am nonet h ki i h1a seld enam de;
3- (9- Am nonet hyl - bi cycﬁ%ﬁsﬂa ﬁrﬂn ‘gﬂyﬁgmt%}ﬁ)c?4ﬁbfﬂ@,)2, £%i]oxa(i(fileazol 5 one;
15 3- (9- Am nuxfbidigimethagsilfonatid;1 | non-9-yl nethyl )-4H[ 1, 2, 4]
oxadi azol e-5 thion (L H Tetrazol -5-yl e bi cycl o
] non- 9§ 1] - met hyI Oftkad 4%’31-“[[2 -(d ATERATRARY I - dHPE‘b%{‘? ntpl)- hB["]g
] non- 9- yI) e nanesul f onam de; 20
3- (9- Ami nonet y1 d fﬁé‘gé “fegl&a%%ﬁ ofati “yimethyl)-4H[ 1,2, 4]thiadi azol -5

one; C-[9- (2 oxo- 21(3,3ﬂJ4I3W¥[Q-(2Arﬂm[onibﬂ%d3i zﬁ]ﬂmhylpc@dlopemm)lbtwlhﬁt@l‘ﬂ)
bi cycl of 3. non -net hyl am ne; (9- Am nonet hyl -bi cyclo[3.3.1
] non-9-yl) - m‘s‘l‘ egm %wawf%ml

e L R AR S

{2- Am nonet hyI
2- Al nonetﬂnﬂxhoradﬂdthﬁﬁe@xﬁlf:ﬂmyﬂlae N- hydr OXYy- acet ami de;

(2- Am norret hy nt an- 2 et hyl]- nesufo de;

Ami nonet hyl - éﬁﬁ%@#@%ﬂ%}ﬂiﬂ% dmt{ny 1cyg Ef'?)‘% tﬁtlé)aﬂlp cE’:vcéne 30

Am nonmethihed ﬁ‘ﬁl gethyl)-4H[ 1,2, 4] oxadi azol e- 5-1 hi one;

(1 H-Tetrazol 5-yl net adamant an- 2- yI] nmet hyl am ne; 2 3 MAY 2002
WO 99/ 31075 PCT/N3EB8I-A3in6methyl-3,3-dimethyl-cyclobutyl)-ethyl]-C,C, C-trifluoro-
[

1 N— 2-(2- Am%grretlﬂ adamant an-2-yl)-ethyl]-C C C-trifluoronmethanesul fona
de; 3- (2- ANTIBHIE %)(? frant an- 2-yl met hyl )-4H-[ 1, 2, 4] t hi ac]i azol - 5- one;

C- (2- (& Oxo- 2, 3- dljﬂ%ldAﬁnﬁ’Gm&h&l éyc?o&x?ﬂx@tﬁylbluﬂcmmkmédwdmml) 5

adanmant an- 2- yI] met hyl am ne;

( 2- Ani nomet hyI ada(ﬂrﬁmséﬁ( bwomtny&ﬁegmhvbmhmylmethyl) -4H-
(2- Am nonet h | ) - met hanesul fonic acid; (

1- Am nonet hyl)t Qa‘gmézt% Prreriéhyl ) - phosphoric acid; 2-(

1- Ami nonet hyl - cycl(o’aﬁzspB-)(HAanbmétm-)a -fdihahylcgyclopentyrhéthyl)-4H-

1- Ami nonet hyl oh I ) et hyl ] - met hanesul f onam de; 3-(
1- Anmi nonet hy|l1g@m@&°¥ Prifhyl ) - 4H-[ 1, 2, 4] oxadi azol -5-one; 3-(

&Lﬁm' nggret hyl - Cycl(ﬁheas)zl(ﬁmmﬂo)m‘hkhh ﬁaealﬁJc%aﬁéxﬁﬂﬂ{eﬁry‘iy dpione; G[ 1-( 1
etrazol - 5-yl net ) -cycl ohept yl |- net hyl"am ne;
1,2 4]th1ad1azol 5-one;
(1S-trans)3-(1-Aminomethyl-3-methyl-cyclopentylmethyl)-4H-
[1,2,4]thiadiazol-5-one;
(1S-cis)3-(1-Aminomethyl-3-methyl-cyclopentylmethyl)-4H-
25 [1,2,4]thiadiazol-5-one;
(1R-trans)3-(1-Aminomethyl-3-methyl-cyclopentylmethyl)-4H-
[1,2,4]thiadiazol-5-one;
(1a,30,40)3-(1-Aminomethyl-3,4-dimethyl-cyclopentylmethyl)-4H-
{1,2,4}thiadiazol-5-one;
30 (10,3B,48)3-(1-Aminomethyl-3,4-dimethyl-cyclopentylmethyl)-4H-

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

2-(
N-[ 2-
3- (2-
3-(2-
C [ 2-



N-[2-( 1- Am nonet hyl -cycl oheptyl)-ethyl]-C C Ctrifluoro 15

nmet hanesul f onam de; G [ 1-(2-0Oxo-2, 3-di hydro-214-] 2 3 MAY 2002
1, 2, 3, 5] oo ky/arazol - 4-yl net hyl ) cycl oheptyl ] - net hyl am ne; PCT/US98/23918

(1- Am nonet hyl - cycl ohept yl ) - met hanesul f onam de; and

(1- Am nonet hyl - cycl oheptyl ) - net hanesul fgnic acid. 20 Since am no acids are
anphoteric, pharnmacol ogically conpatible salts can be salts of appropriate
i norgani c or or ga@)ﬁ-(&cﬁirdm))mfeﬂfyl-ezeadﬂmwlylhydlbpahymdtbyl)-aHl—phuri c,

phosphori c, oxalic, lactic, citric, malic, salicylic) nalonlc

mal efi c, suc[dr khla%%ﬂasn%%l f oni c aci d) and ascorbic. Starti ng from

cor L esnonding, by g ASfmblopfation i AR ot mabilan el o

calcium are [flcﬁrMadeacbltfsom th quat ernary ammoni umions can al so be

O oup 1 the am n(ATGoRRba- LErAIsHOBy SRROM N2 AR o] 1 ho

conpounds ofsf,he present invention can exist in unsolvated 30 forns as well
as solvated Tornms, including hydrated forns. In general, the sol vated

fornms, including cy[dt(at@ﬁb.{zgtdmydrarnﬁqm ya]cﬁlathlmnaq}lmt}g@-forns and are
|ntended to be enconpassed within the scope of the present invention. 2 3
M AY 2002 WEwidlgxplisneiflawsss/ 23918 - 14Novel intermedi ates useful in the

preparation of th ppoynd re_ing the_jnvent| The terns
used to defi ne th&ﬁf ETHS’I‘F%)HG‘ @0’%%@@@@& %43\;\/‘2 %ﬁ]@‘é&%ﬁ‘%’@g“"are t hose
of fo rein 5 R15 is a straight or branched
al kyl group gﬁ%ﬁ{a{’he@ﬁ uﬁ%ﬁgﬁqﬁf a trifluoromethyl. Am des are
conpounds of for Mykhs N[‘%ﬂx?etﬂw-qt LakoR®, 3211 F}Qlt@-t%.m[ghtB IfoxhihfHacef al kyl

of from1l to 6 car bons benzyl, and phenyl . Phosphonic aclds are - PO3H2. 10
Sul foni ¢ aci dqlmctbyl)&@@}dpent@]lrmeihpbam&: acid |s ~N---H OH Heterocycles are
groups of from1l to 2 rin roml to het.er oat ons 15 sel ected from

oxygen ni t rogen, (%Glsﬁnlgﬂelhﬁrlef?e%%a 3%?!4‘9&%?‘&@82 Hploxphiaiazoldp ~N~p ~~

N ~ %d . OO The termalkyl is a
strai ght or B&Lezhc%qégyc Pg%néylg)plcﬁwl “t0 11 carbon atoms incl udi ng but not
lintgqd to methyl (u@&m&)c Brp@mgl-xrtz%&pzfmm?&mm a,ekesabx kmmamlaapyl
tert-butyl, pentyl, hexy hexyl, heptyl, octyi, nonyl, decyl, and

undecyl exc eptylmstmmlo;thqt]vmemymne d. 20
(1R-cis)C-[3-Methyl-1 -(2—oxo—2,3-dihydro—2?»4-[ 1,2,3,5]oxathiadiazol-4-

ylmethyl)-cyclopentyl}-methylamine;
(lS-trans)C-[3-Methyl-1-(2-oxo-2,3-dihydro-27L4-[l,2,3,5]oxathiadiazol-4-
20 ylmethyl)-cyclopentyl]-methylamine;
(10t,30,40)C-[3,4-Dimethyl- 1-(2-0x0-2,3-dihydro-2A4-
[1,2,3,5]oxathiadiazol-4-ylmethyl)-cyclopentyl]-methylamine;
(10,,3B,4B)C-[3,4-Dimethyl-1-(2-ox0-2,3-dihydro-2A4-
[1,2,3,5]oxathiadiazol-4-ylmethyl)-cyclopentyl}-methylamine;
25 (S)C-[3,3-Dimethyl-1-(2-oxo—2,3—dihydro-27t4-[1,2,3,5]oxathiadiazol-4-
ylmethyl)-cyclopentyl}-methylamine;
(R)C-[3,3-Dimethyl-1 -(2-oxo-2,3-dihydro-27t4-[ 1,2,3,5]oxathiadiazol-4-
ylmethyl)-cyclopentyl]-methylamine;
C-[3,3-Dirhcthyl-1-(2—oxo-2,3-dihydro-27»4-[1,2,3,5]oxathiadiazol-4-
30 yimethyl)-cyclobutyl}-methylamine;

(1-Aminomethyl-cyclohexyl)-methanesulfonamide;



. The cycl oal kyl groups are from3 to 8 carbons and are cycl oprogy,
cycl obutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cycl 0023 MA]Y@.?SQUZ

ot herwi se WO98#M75The benzyl and phenyl groups nay be unsubBCTAIS83918r
.Substituted by from1l to 3 substituents sel ected from hydroxy, carboxy,

car boal koxy, hal ogen, CF3, 25 nitro, allf 1, and al koxy. Preferred are

hal ogens. Al koxy is as defined above for aI kyl . 2 3 MAY 2002 WO 99/ 31075
PCTNS98/ 23918 -i SHER-ogas)(1-Antihomethpl3-nehhylrdyolbheyiiimerlineswfoandider ef er r ed

are fluorine and chl orine. Carboal koxy |s- rein alkyl is as
descri bed above. BPr¥p ﬂ?’%@‘%@%%ﬁﬂ‘ y&‘r?tﬂ"”'&ébﬂﬂ%‘ﬁﬁ%?? lfonantide:s 5 n of
the conpounds of gﬁ?- raﬁsaegm&mﬁ 19 et lﬂg c? E%myﬁ ThR Rl VAt GEnfi@: ™5 as

wel | as solvated forns, In I ng hydrat € general , the solvated
fornms, including IﬁyEmi-st)(deIAmimmnqthﬁanequﬂ-vmlemntylb-mﬁnl‘xamlesaﬂoadnﬂ@r ms and are

intended to be en W thin t scope of the present nvenlon.

Cor i f of the conuaastbrmmamamybE iR Retlonsn poLeB gl R otior = 10
chiral centers anq1Sagh 1CLMiRmeMR-Eohefilyl-ticldptyR- F})etrgheﬂﬁehaxﬁmafl guration.
The present invention includes all enantioneric and epineric forns as well
as the appropri at élowBRi4p)dsAminaneshyl-3ghdimettyletyictppeutybl ndi ng assay usi ng

[ 3H] gabapentl n_and tFe a28 subunit derived fromporcine brain tissue was
used ("The NRREpangshifo 1l sant Drug, 15 Gabapentin, Binds to the a28
Subuni t of a Cal cicygi @hﬁf} N -S4.difkth§l-cycldpenBip! - Chem, 1996;
271(10):5768- 5776) The cglerrpcr)lburllﬁlﬁ OP} t hell n\ygntcjl,con esnﬁwoz/lv good bi nd| ng
affinitly to tmmthai2Silforiamidd;. Gabapentin (Neurontin) |s about 0.10 to 0.12

~.Min this assa the ¢ nds oftelntan ntlo al so bind
to the subunit, yt{@%a‘g’@‘ '&ﬁgé)'gﬁn?%yle%r BEYDHR B‘i‘aém foperti es

conparabl e to gabagaMtAMin inc¥ny PSRl Ay RRBEN ggfrﬁah&feammaé anxi ety,
and pain. WO 99/ 31075 ~AY 2002 Tfus9sn391 s -16- TABLE

1Exanpl eoc28Pai n mmmmmummmwlpmemmwmmw 2
HoursC-[ 1- (I H Tetr,azpl - 5-yl met hyl ) - 0.203pna

| 00cycl ohexyl | - rret(ﬁ'f?r&m ngﬂﬁ‘é' {legh?)gll H‘«S@’aﬁesulmeC acid;

1- Am ngret hyl - cycl@RaxtsyatAxlinorethyl8S afethifi-cyéloBékyhPthethanesulfonic acid;

1, 2, 4] oxadi azol - S-one

hydr ochl or i deC- [ 9-(rps)fletminemetbyl 3 Autimpthyl-oydopenid rmsthapesulfeniciagidani ne:
hydr ochl ori deC [9 L - _

H Tetrazol - 5-yl rret(?ns/l 5 ?“]56?1}:“3?&“0{@.1 g .Tfﬂ%ln?yé:}%ﬂeftyrge?ﬁmﬁu%\fg?m acid,
hydrochl ori de3- (I (AB}dm)(ﬂeAIrmhemgtbybmmeﬂhymiyhly)b&ntyl)aﬁﬂhmwlfonic acid;

1, 2, 4] oxadi azol - Mneé( y rochl ori deTr

C-[1-(1H Tetr azol IMEmEy- 4%&&@?%?%¥'85@FWF§“%FMGM ne;
hydrocpg ori deN-[ 2- (§1k ~A8) ﬂ%‘hﬁ%@ﬂﬁy9lﬁ&ﬁWé}kl@l@@l)&ﬂetﬂa&sulfomc ac1d

Oet hyl ] - met hanesul f onam deN- m nonet Ryl - cyCl'ohex 8
Oet hyl ] - t - but yl ani ded3f; @ﬁ)(llAMnommvhﬁﬂ-dJymhyhequbpemyﬂ{}meﬂwpsmmam c
aci dN-[ 2- (1- Am. nomet hyl - cycl ohexyl ) - >10et hyl | - 3- phenyl - pr opi onam de;
hydr ochl ori de‘?&‘[]z- (1- Ami nonet hyl - cycl ohexyl ) ->10et hyl ]-2-phenyl -acetam de;

hydrochl oride _ _ (lo,30,400)(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-methanesulfonic
acid;

25 (R)(1-Aminomethyl-3,3-dimethyl-cyclopentyl)-methanesulfonic acid;
(S)(1-Aminomethyl-3,3-dimethyl-cyclopentyl)-methanesulfonic acid;
(1-Aminomethyl-3,3-dimethyl-cyclobutyl)-methanesulfonic acid;
(1-Aminomethyl-cyclopentylmethyl)-phosphonic acid;
2-(1-Aminomethyl-cyclopentyl)-N-hydroxy-acetamide;

30 N-[2-(1-Aminomethyl-cyclopentyl)-ethyl]-methanesulfonamide;
3-(1-Aminomethyl-cyclopentylmethyl)-4H-[1,2,4]Joxadiazol-5-one;
3-(1-Aminomethyl-cyclopentylmethyl)-4H-{1,2,4Joxadiazole-5-thione;



2 3 M AY 2002 WD 99/ 31075 PCTI US98/ 2@&(@4&7@29%

1- Am nonet hyl - cycl ohexyl nethyl )-4H[ 1, 2, 4] oxadi azol - 5-one;

was acti vewomsHgscarrageenan i nduced hyperal gesi a assay. Weemusegzdisaat 30
ng/ kg orally in the rat, the conpound increased paw w thdrawal |atency by
80.6% at 1 hour and 76% at 2 hours. By genparison) gabapentin at this S
dose caused a 49.9% increase at 1 hour and only a 19.9% i ncrease at 2
hours. Thus, the €CeolrdH-Tewgzolific/mpihybreyctopehoyllemathytamingry per al gesi ¢ ef f ect

of longer duratio han, gabapentin. C - )

H Tetrazol - 5-yl m&ﬁ@f@:é&k‘,‘i‘%ﬁgﬁ r‘]lc}ﬂ?f:h‘)'i)ééfh#é'%(faq'&ﬂ‘l‘gﬁ de, when tested
in the DBAZ gufi.qe@ffohamfiezur € nodel at 10 ngl kg after oral dosing, 10 gave
60% protection after 1 hour postdose, 100% protection after 2 hours

post dose, 100% pr décAminonethycydopentybngbg)-ddsH,2,4ltbiaddeslaj-one; 6 hours
postdose. In the sanme assay, _abapentd' n, dosed at 10 ng/kg orally, gave no
si gni f Pcant respofsld-(2pPx &1&“&6‘%@7‘ gblvd3 Pdomatiadiazelt4-simeshyl> hour s
postdose. Th ds the invention are related to Neurontin, a

mar ket ed 15 ﬁﬁwg&ﬁﬁaﬁgt he treatment of epilepsy. Neurontin is

1- (ami nomet hyl ) cyrhefiasmear-eidlepeneyisinthaksul fdndfide;f or mul a NH2 C02H The
compounds of the invention are also expected to be useful in the treatnent
of epilepsy. 20 ThEAppriagmathyl-sycdepansy])-meshanesylfanicagid; t her apeuti c use of

t he conmpounds of tde m G lol tve.di sorders.
Such neur odegenerg\??‘\?@%&%&hé&ﬁ%ﬁé?ﬂ%@ %S’gﬂn%tﬁgﬁ%ilﬂgé@%#e&g di sease,
Hunti gt on' s di seas®;Amidmeansylrbicycld[3 Sakjaon-Agip-N-bpdrogy-aedtamide, Scl er osi s,
and epilepsy. 25 Th resent invention also covers treating

neur odegener at i veNjf%&’éﬂlgom@hﬁ%@%@ef@-El%nﬁﬂﬁfeéﬁ‘ﬂl‘ These incl ude but
are not |im ted tacfhbRlf: head trauma, and asphyxia. Stroke refers to a
cerebral vascul ar cﬂsease and may al so be referred to as a cerebral

vascul ar i nci dent 3¢@wWinimomkthyledicybds{ 3 LinenOhylareind xdHLH (12 4loradiazol-5- 2 3 MAY
002 WD 99131075 PCT/ US98/ 2391 -18Stroke includes bath focal and gl obal

i schemia. Al §8% included are transient cerebral ischenic attacks and ot her
cerebrg vascul ar 3pRORhEREIMARFIBIBISBXB. Pios AL Plkcdhyl)-SADAM, Mok atfitkohss N a

pati ent undergoi ng carotid endarterectony
thione;

C-[9-(1H-Tetrazol-5-ylmethyl)-bicyclo[3.3.1]non-9-yl]-methylamine;
N-[2-(9-Aminomethyl-bicyclo[3.3.1]non-9-yl)-ethyl}-C,C,C-trifluoro-
methanesulfonamide;

20 3-(9-Aminomethyl-bicyclo[3.3.1]non-9-ylmethyl)-4H-[1,2,4]thiadiazol-5-

one;
C-[9-(2-0x0-2,3-dihydro-2A4-[1,2,3,5]oxathiadiazol-4-ylmethyl)-
bicyclo[3.3.1]non-9-yl]-methylamine;
(9-Aminomethyl-bicyclo[3.3.1}non-9-yl)-methanesulfonamide;

25 (9-Aminomethyl-bicyclo[3.3.1]non-9-yl)-methanesulfonic acid;
(2-Aminomethyl-adamantan-2-ylmethyl)-phosphonic acid;
2-(2-Aminomethyl-adamantan-2-yl)-N-hydroxy-acetamide;
N-[2-(2-Aminomethyl-adamantan-2-yl)-ethyl}-methanesulfonamide;
3-(2-Aminomethyl-adamantan-2-ylmethyl)-4H-[1,2,4]Joxadiazol-5-one;

30 3-(2-Aminomethyl-adamantan-2-ylmethyl)-4H-{1,2,4]oxadiazole-5-thione;
C-[2-(1H-Tetrazol-5-ylmethyl)-adamantan-2-yl]-methylamine;



_specifically or other cerebrovascul ar or vascul ar surgical procedures in
general, or 5 diagnostic vascul ar procedures including cerebré_ﬂ BaMA‘ngWy
and the |iWOY9PHTH refers to acute as well as chroni c pai n.PCIUSSS/2pHEBN | S
usual ly short-lived and is associated with hyperactivity of the synpathetic
nervous system Exanples are postoperatjsve pain and al |l odynia. Chronic pain
is usually defined as pain persisting from3 to 6 nonths and 10 i ncl udes
somat ogeni ¢ pai nSN42d2 ayinbmgthyl-adpaaman-2-@ eahylp&l,G,.0-gifbwrocept i ve. Stil |
other pain is Eause(ii by .injury or infection of peripheral sensory nerves.
I't incl udes,Mgfinssul %‘%"ﬂ?'m ted to pain from peripheral nerve trauna,
herpes virus infegt) aminsth@RGL fan(iRldnl - YinetkALIALA! 24 iRbEXHS- R, ST 0N,
neuroma, |inb anputation, and vasculitis. Neuropathic pain is also caused
by nerve danmage fCqP(2-Dxohz,3dityyded-ehhel 2 Silokathiediarssplaaefiylsi ency Vi rus
infection, hypothyroidism urema, or vitam n deficiencies. Neuropathic

pai n ihcl udeasiamgptaniZsylkanethylamined t o pai n caused by nerve injury such as,
for exanple, the pajn.diabeti ffer fr enic pain is that which
occurs w t hout an(aéélgé ‘Dl“&eth%pi é?‘r‘n‘g‘?&% 'gi'm%gﬂﬁngi‘g@n%%}dr%: at ypi cal faci al

pai n, and chroni c2hgakiamithyl Hdafbahah-2t yipatetitihedonicdcdd; | nf | ammat ory pain,
osteoarthritic pain, trigemnal neuralgia, cancer pain, diabetic

neur opat hy, rest | dsdmingmeshylryeiobeptimataylghospheric apds post her peti ¢

neural gi a) causal gi,a, hal AUl Sl i:pi.tal neural gia, gout)
phant om | i nb) bur%,(ﬁaArrl@B%E[lg?i ?%yg%&&@#?ﬁ;“ﬂ%%@&g’ggé’opat hi c and

i di op¥@ hi c pai n sNHAxd+eminomethybBicheivheprel)-@dyl lsmethendsedndamideya, spi nal cord

trauma) or injury_ fraom general anoxia, h X] ypogl.ycenia, and
hypot ensi on as \Nei"l({'éé’_"g?ﬁ‘i‘F’ihé( CYG? FB@E‘C@&@#’%&}EH@W&P&@Q@P@& from enbol e,
hyper fusi on, and @xp-%ﬁommm-smwgf%eﬁiynm-[},@gt]@s&h;azm&emm&sk;W' Il be

useful in gastrointestinal disorders,” for "exanple, "irritabl e bowel syndrone
(1BS). 30 The i ns€Celn(IHrltrazoledrylmethyl)sgclobetyll-methydaminege of inci dents,

for exanple, duri rdiac b SS rgery ihgidents of intracranial
henorrhage, in pe %&a@ﬁ%&%@ﬁ@’ﬁ%&%‘%ﬁ grc?’éét ‘ﬁu%?d st at us

epi | epsi cus. methdndsullorinid@02 WO 99/ 31073 PC f NS98123918 -19 A skilled
physician will be able to deternine the a:;) ropriate situation in which

subj ects are suscEpli@r@xq-g.3gkihydror2 14 1% g]%?“‘@ﬂ%ﬁl"é‘ﬂ@?ﬂ%ﬂe as wel | as

suffering fr > f.ar Fi.ni stration by nmethods of the present
i nventi on. Tﬁg]%&%ﬁﬁﬁg‘y}) 'Lq%l’e invention are al so expected to be useful in

the 5 treatnent ofl-Aepinemecthylcycidepyi)sinethanesnlfommide; andsul t of organic

di sease, secondark/ to .stress assqci at ed 'thHﬁer.sonlgl | oss, or idiopathic
in origin. There MsAmigemehyl-exciohentyh)-methapesippicacide ey rence of some forns
of deppessi on SUYGRRE iaRfinFadiBCHE Anphbierie PHafndDlogidally RBA{paBFRRaOEAE Of
depression. The diagnosis of depression is made prinmarily by quantification
of al terati ohesalts ofapproptiate imygahic 0OOrEanis acidyfonexanme, hydronblaticar e

general ly perf.orned hysi ci apn_.or ant.j f i by eur opsychol ogi st

usi ng vali daflélaﬂ?%ﬁ’ ipﬁésr’ggﬁ?’@g?ms Séﬁhcaéﬁrlﬁ’e&%nfﬁlgﬁa%evg ‘e 05'#’ Rati ng Scal e
or the Bri ef nfigdi€RuadificCmEXRhhd30IfSHia acid, MiBeabic. Stdeng F6m cdsrebgordinreen
devel oped to quantify and neasure the degree of nood alterations in

pati ents wit Rydropides ef easbonnteshsalis withsalkali metaly griajkaline gargh metals; for
concenrati o K . feel | 0 , guilt. The
st and?rsds fo?xﬂi‘@gh%gli“éﬁ g% Eagle/ngrrnéglgaigg%@%g, ‘&eﬁ%&@%ﬁ?ﬁé@&aﬂg&@c di agnoses
are col | ect eduaterriahecarbimagivasions canasdbaprephied alith)Foreahmele, tent al Di sorders
(Fourth Edition) referred to as the DSM ] V-R manual published by the
American Psyd&eiramethyl-amumenipmioy fhe xybgroapaithe aminp acids ean kg

neur ot r ansmi < = WA al nervous system Wthin the general

cont ext of |%&§gﬁ¥¢g€kﬁ%§§%§n{s likely that GABA-mi netics m ght decrease or
inhibit cerebral fQemain efithacsmpoumids of therpeésentainsénvionicam exisoin umsolvaedr ease

nood | eadi ng to depression. The co unds of t instant i nvention ma
pr odu an g,{?me\m Lagsolvated forms,rnlﬁ)c(iu&ng hyératcgeforms. &n general, t?le solvated Y

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

intended to be encompassed within the scope of the present invention.



25 effect through the increase of newy created GABA at the syn pM’
junction. |f gabapentin does indeed increase GABA | evels or t § ACY 2002
ef f ect-i veve399/0075GABA at t he synaptic junction, then it couPdI/b8s328si fi ed
as a GABA-minetic and m ght decrease or inhibit cerebral function and
mght, therefore, slow function and decjgase nmpod | eading to depression. 30
The fact that a GABA agonist or GAGA-m netic mght work just the opposite
way by i ncreasi ngNowebihternttdidwessysehig imtheeprepataioresfthefinal conzponeds arencept ,
different fro he prevailing opinion of GAGA activity heretofore. 2 3 M
AY 2002 20 Th‘g]%ﬁd%d’é’e@*o’t he instant invention are also expected to be
useful in the {refidienhs fed3ULAAY R MveAlioR M & diScrilRARW.AL ed by means of
0

st andard phar mac grca proce ures ccor Ing to anot her embodi ment there

is provided the UngfphmidlArPMd offorRum MHIO R HEof HRDS {@gretne
preparation of a medicanment for treating a con%htron sélected fromthe

group g£onsi sging ,qt kisg fsidigsi @, crani al
di sordse: neurogegre rgf?@éch didé%ﬁé&p gtte%(r?@ssroon anxi ety, panic, pain,
neur opat hoI agfloatomtitledr der s, i nfl ammati on, gastrointestinal damage and

irritabl e bowel f}gndr one, in a mamral . Accordi ng1 to a fur‘t her enbdi nent of
this invention t medqssarmmp@nmlsafm&iurmiﬁﬂﬁ I:FeWhQie'larR Zoi8 skight afsed t o

treat a con ) o u N9 of epilepsy, faintness
at t acks, hypdé?cﬁlgga‘g(ﬁ f {903% Eﬂ‘gﬁ’g’ &’Yi ?d%‘ Bfierative disorders,
depression, anxi eppos ﬁafntgmdpa;enpggﬁf opat hol ogi caI di sorders, _

i nfl ammati on, gastrointestinal damdge and irritabl e bowel syndrorre in a

mammal0 Typi cal | ySulfenicracidebrei-SOgHWuman. Material and Met hods

Carrageeni n- I nduced Hyperal gesia Noci ceptive pressure thresholds were
measured in the rat paw pressure tédt using an anal gesyrret er
(Randal | -Sellitto Method: Randall O, Sellitto J.J., A nmethod for
measur enent of anHydesamiaadidis t y~on Nn‘f-[[-hrred tissue. Arch. Int.

Phar macodyn., 4:409419 ( 1957)). Male |s rague-Daw ey rats (70-90 g) were
trai ned on thr S apparat us before the Obst day Pressure was gradual |y

applied to the hi each rat_and no Ids wer e

det ermi ned as theﬂﬁteg éa(eg§r°FB§] & ‘S‘J[ ttﬂ rhﬁtﬁa‘l’am‘ﬂscut of f
poi nt of 250sdect@bfromskyken, er;teé(gecr;\t aﬁcpghlfdrssue damage to the paw. On the
test day, two to three basel | ne nmeasurements were taken before animals were
admi ni stered 100 Preferadd Isroeydlesymeni n by intrapl antar injection into the
right hind paw IQlocrc ptive threshol dgy Were take again 3 hourg after

carrageenin HN establ [ atgani ~|~§g h Sip. Animal s
wer e dosed vvrt er, her gabap ntt n (3330 ng/ kg, rphr ne (3 g/ kg,
s.c.), or salt BNat 3.5 h u after geeni nN nocr ceptrﬁ JNreshol ds
wer e igam ned at 4, 4.5, and ¥ hours postScarra{j‘eenl@ 0

Sem carbazi de- I nduced Tonic Seizures Tonic seizures in mce are induced by
subcut aneous adni The terat alkyl iof streight ar bran¢hed grmaooﬁfgqsmg)to Itieerboat ency to

the t t f £ ted A t | t hi
2.0 hours af PErRGBTPRmedSS RGeS e O Pl TP R s e mum
l'at ency scor gugi, 2-BlyNkettbS1, pendlth aﬂ@ﬂihe%?ﬁhéﬂ[it rr%hﬁytmﬂn ], degged Lister

rats (200-250 é:)) are obtained from I nferfauna {Hun I ngdon, ) and male TO
m ce (20-25 @pdupdecybexsiepeas Whasenomenwisa stttdl. Ki ngman (Hul |, UK). Both rodent

i h f T 1075
Rl AR I £ P L R L L L S
280 and 360 gyclob@gl, eyclwpartheayabhé;tyr \§tohéptylyadd epdlosaiianiless birehgst er

UK) are housed in pairs. All aninmals are housed under a 12-hour Irght/dark
cycle (I|ght:§‘“’éﬁﬁl at 07.00 hour) and with food and water ad libitum 5

Drug_Adm ni strati e (IP) or
subcut aneousl y (Sgi' %Hgﬁ 9 i’hg]g’é %b‘g& rhéﬁlt’ égﬁrg%mg&@o Bﬁﬁéu&rﬂ@{@*{)ﬁ for
rats and nar rowetsubstitdedt® seleckd frogi hydrogy, chibox e, darbdulKdRgt KalGgen, CF3 The
apparatus is an open-topped box, 45 cmlong, 27 cmwi de, and 27 cm hi gh,

di vi deZb i nt o rdtre ralityll, a(rﬂleﬂko:@nﬂrefeﬂredgel(amgﬁhs area by a partition that

ext ended 20 cm aboyve the CostafJ ﬂlg et al., Exploration of nuce in
a bl ack and whit e ‘BERXY 13AS; g‘PF aboye for Akyk| of anxi ety. Pharnacol .

Bi ochem Behav., 32:777-785 ( 1989)). 15 There is a 7.5 x 7.5 cmopening in
the center of the partition at floor level. The small conpartnent is

pai nted black and the | arge conpartnment white. The white conpartnent is
illumnated by a 60-Wtungsten bulb. The laboratory is illum nated by red

| ight. Each nouse is tested by placing it in the center of the white area
and allowing it to explore the novel environment for 5 m nutes. The 20 tine
spent |n the |IIum nated srde |s rreasured (KrIforI T., et al., Effects of

e I T o I



Rat El evated X-Maze A standard el evated X-maze (Handley S. L., gtn.al,.,.
"Effects of al pha25 adrenoceptor agonists and antagonists in a ?36MAY 2002
maze- expl owat9aemorsodel of " fear' notivated behavi or. Naunyn- 8chmiusdgiagisgy’ s
Arch. Pharmacol ., 327:1-5 ( 1984))) was automated as previously described
"(Field, et al., Automation of the rat elavated X-nmaze test of anxiety. Br.
3. Pharmacol ., 102(Suppl):304P ( 1991 )).” The aninals are placed on the
center of the X-nmedslogacisimoting chforineeamiterominiarand greferrdd artcfhwirine and g
anxiolytic effects the entries and tinme spent on the end half sections 2
3 M AY 2002 #®YE31075 PCT/ US98/ 23918 -22 of the open arnms i s nmeasured
during the 5-m nut i . . . Féf?éded pl us
maze to assess anx?%*é?#%%%t gg)tqagfﬁir‘ﬁlcﬁrégfrkg? 1-5 a@rd . {bgéﬁgérl%nhg% Y

96( Suppl ) : 312 ¢drb8Mpihoxivandroaboethoxyan Threat Test 5 The total nunber of

body postures exhihited the ani pal_towards.the threat ;stinmulus (a human
st andi ng appr oxi metSram 8%{%95\989“4@8@? PESGRA RPN f&aé’g‘@“%ih‘ﬂ“%ﬁog‘faiu’_ﬁg into
the eyes of tf3gn{RS WOR &S bollvated EHRAIIRLEME MArdB®fotnl] MyeRebC e RRAQM. The

body postures scored are slit stares) tall "postures, scent marking of the
cage/ per ches, fophn$,orcleding duydratest fomns,sre equivaders to npsodvatedforpsiand arEach ani nal
is 10 exposed to.the threat stinpul.us tw ce o he test day before and after
r ug ¢ reat morPIeAdtLR g epimpEised St s hehe Bsh L &R y ped usi ng
one-way analysis oferah of el ollohRIEst tRY pldsdiii@hvdentioh pbfeds oné bl nidid!d
treatnents are carried out SC at |least 2 hours after the first %&ontrol)

t hreat 10 The pehinal eentere and eaghecenter mayerist dhiho R(B) ios SAO cenfignradon. The Rat
Conflict Test . trai ned l. for. food re {.n operant
charber s. | TP enLibPBiGLREREPs kB RuFReHE AR SalBricr B 4B unbin shed
peri ods on vasppadyiriaté pliaumskhe?éof30 seconds signal ed by chanber |ights on
and three 3-m nute punished periods on fixed ratio 5 (by footshock

conconi tant to foolBhesdiolizand bidirgedseay wpyn@(F Hipatrapentin argithe 0id Subifiite degr ee
of footshock is adjusted for each rat to obtain approximately 80%to 90%
suppr essi on oderived ftomel poxginerbraiotissing wanussd ( iTheNovel Sndicconzulsanidirmg. Rat s
receivec.saling vehicle .o r.aini ays.. The co unds, I hst ant

i nvent ﬁgn ar eaﬁtl’@gmé&'g%'&‘a%{? tﬁgag§%8§g¥1§9f?ﬁapwwgq%§&ﬁ§pgﬁ “and

phobi ¢ di sor den 4 J. ] ; 534-9 (1995)). 25 The conpounds of

t he instant iF'B%'%m"rlgggizgcl)t\@%zg%gz?@b be useful in treating the
synptonms of mani c) The béMpeinds ldf €id ibveritionGhew gosd Bindiny affigity td the grd
depression. They are al so expected to be useful in treating and/or
preventing bi abluait. Galsapedsn (Nairohw® Ssabest (PH (. 12\uNbiarthis assh§, Siids . WO
99! 31075 -23 TNBS- I nduced Chronic Visceral Allodynia In Rats z 3 SAY 2002
PCT/ US98/ 2391 thecompennedsf the instank inveatinalae, ind tp %I*t?rﬁubmzlwmaf? #iRsClede col on
have begn fou ! co ' 'Mﬁ,’ ' j i sorders
are of ?gn ass%’g%g%t dc@?é@?rr g[l p%’;lél n. I%J%%s% g%et“}%‘?g‘%féé‘}s“?‘pgh?vi scer al
pai n t hr eshol dgenss fbe comadsidns; anxidiyc and pggn.a vi sceral hypersensitivity.
Consequently, this study was designed to evaluate the effect of injection
of TNBS into the colon on visceral pain threshold in a experinmental nodel
of colonic distension. Animals and Surgery Ml e Sprague-Dawl ey rats
(Janvier, Le Genest-St-11se, France) weighing 10 340-400 g are used. The
animal s are housed 3 per cage in a regulated environnment (20 1 C 50 5%
hum dity) with [ight 8:00 amto 8:00 pm. Under anesthesia (ketam ne 80

ng/ kg i.p; acepromazin 12 ng/ kg ip), the injection of TNBS (50 ng/kg) or
saline ( 1.5 nL/kg) is perforned into the proximal colon ( 1 cmfromthe
cecunm). After the surgery, aninmals are individually housed in pol ypropyl ene
15 cages and kept in a regulated environment (20 1 C) 50t 5% hum dity,
with light 8:00 amto 8:00 pm) during 7 days. Experinental Procedure




At Day 7 after TNBS administration) a balloon (5-6 cm |l ength) iessai &t [Sﬁz .
by anus and kept in position {tip of balloon 5 cmfromthe anu%sabgf,S pf

the 20 catweweBlws t he base of the tail. The balloon is propCPBES23PL8
inflated by step of 5 MmmHg, fromO to 75 nm Hg, each step of inflation
l'asting 30 seconds. Each cycle of colonjg distension is controlled by a
standard barostat (ABS, St-Did, France). The threshold corresponds to the
pressure which produced the first abdABDhBIl contraction and the cycle of

di st ensi on %MWMWW
expressed in nm Hg) i%2WRE er ni ned af t &2 per f or FINY&™bf four cycles of

di stensi on on the sane aninmal. DeternAqati on of “NRE Activity of the

Compound Data is anal yzed by conpari t t——pgrmeu—qq_l—i—ﬁearﬁd—g-i‘?ﬁg—vdth
TNBS treated group and control gr ouﬁeg‘%}gz and’'Sem-are cal culated Tor each
?rlo:Jp. The SO RAHL R B0 ineth A%t 1 VI ty(o/g,zmm(a c@farpoundpd S caleo;ﬂ;ﬁ?d as

ol | ows: WO 991 31Q75 -24 Activity (%9 _ (group C - group T group A -
group T) Goupcy%?heﬁggﬁ‘e%’f%”?'ﬁee colonic threshold in the control group 2 3
MAY 2002 PCT/ Us9®til@Rie8 Group T: nean of the colonic threshold in the
TNBS- t r eat eds; gt QHRof BBy fhedBRIAyRS thg1£0l 0Bbg threghol d ijp thegpest
conpound-treated 5 group Stafistical Analysis Statistical significance

bet ween each g‘}%Upz'afé@d’ﬂ'@l'%P'?ﬁ ned by using a one-way ANOVA fol |l owed by
Student' s unpalyd@ehiérideest. Di fferences were considered statistically
significant atg Py 5. rpounds T is dissolved in Et OH 30% and

i njected undgtr[ Qﬂxﬁ‘rgﬁsé%f@g?nur at.m%%lBS is purchased from Fl uka. O al
admi ni st rat i onadgmantyemetidamircopound or its vehicle is performed 1 hour

bef ore the col watkhieidet ensi on cycle. 15 Sub-cutaneous adm ni stration of the
test conpound or jts vehicle is perforged 30 mnutes before the colonic

di st ensi on c;g/é?_ge].d ﬁrézoggﬁ%gﬁ'#&s of theg'gr esent invention can be prepared
and admi ni st er bieycloid-Rllpnchyllvari ety of oral and parenteral dosage forns.
Thus, the conpgindsmiad; njdi&nefi®sent invention can be admi nistered by
injection, t i s, ipntrayvenousl 20 intranmuscul arly, intragcutaneously,
subcut aneous?’?{""f“ﬁ'ﬁ’?‘ggﬂ'(%ciﬁ‘é’fy r?fﬂX'Br i nf‘]g%lperi toneal ly. Al so?) t he @orrpounds
of the present 4l fibxadiazot-athidme: adnmi ni stered by inhal ation, for exanple,
intranasal ly. pdglichiogal |y, the compounds of the present invention can be
adm nistered_transdernally. It will be obvious to those skilled in the art
that the fol F&‘)ﬁﬂ'@'ﬂ&%{j@ég‘r‘%}dﬁﬁmﬂﬁy coﬂﬁ&i se 25 as the active conponent,
ei t her a conpo@ddinxthylegddopahtgll-l or a correspondi ng pharmaceutically

accept abl e sal {e@f1afinE A)BRYMRAaLT Fornula I.

N-{2-(1-Aminomethyl-cyciohexyl)- >10 03 -0.9 0

ethylj-methanesulfonamide
N-[2-(1-Aminomethyl-cyclohexyl)- >10 1.6 -4.8 0
ethyl]-t-butylamide

N-[2-(1-Aminomethyl-cyclohexyl)- >10
ethyl]-malonamic acid

N-[2-(1-Aminomethyl-cyclohexyl)- >10
ethyl]-3-phenyl-propionamide;
hydrochloride

N-[2-(1-Aminomethyl-cyclohexyl)- >10

ethyl}-2-phenyl-acetamide;
hydrochloride
Gabapentin 0.14 499 19.9 100 100




_For preparing pharmaceutical conpositions fromthe conpounds &fq th nt
i nvention, pharmaceutically acceptable carriers can be eit herfe%wgygéﬁﬁﬁ

i 9uid: SoWDPIBHTM prepar ati ons i nclude powders, tablets, pPCT/ESISRAMSUI es,
cachets, 30 suppositories, and dispersible granules. A solid carrier can be
one or nore 2 3 MAY 2002 WO 99/ 31075 125 substances which may also act as
diluents, flavoring agents, binders, PCINS98/ 23918 preservatives, tabl et

di si nt egrati ng agénf sAmnonmthybeycpbexyhinethyl)dd-£l.2 dloxaiiazglefwing:s, t he
carrier is a finely .divided. solid which is.in a mxture . with e finely

i vi ded act | IArOEhIBEEHaS K8 o eysiBeecens indhedt T bbsitissy- VLB xed vi ¢ n
the carrier Baydng3d W?%%ﬁbﬁ@ﬂie%nﬁbﬁﬁ&fﬁck&&d va Withahwa propor tions
and conpacted in the shape ahd size desired. The powders and tablets

preferably claensyby80sbfofat ¥ bowrand&i6% at Zbaurs. Byesampayispargabapentin at tids act i ve

conpoupd. Suitable carrigrs are nesium 1Q ¢ ate sium st ear at e,

Lol igar bt 500 Sindtesh i a0+ il gl 535 B0 Mefeas RADAGIRTT,

net hyl cel | ul gpgs, t(ROfHrineY ERhpuRY ABpdRYd ©Halvb laf aftihypetNesiERdfidchef 10Ager COCOA

butter, and the |ike. The term "preparation” is intended to include the

formul ati on @nratips thangabapesiRipound wi th encapsul ating material as a carrier
roviding a capsul-€4 i VS i N, Qnr Al i, 0t her

Ear rier s? 15 | g s&? Ffdglr%%aﬁ%yig%gg’rgﬂy Fcy((‘:\i/)ériﬁlE gﬂ?ﬁ%‘*‘%ﬁ@“ﬁg# yﬁt‘%ﬁ@?@? fon wth

it. Simlarl whenashealin the\DBAZRAEPEniseizireahodit dt 10 mlie after praldesiag,

capsules) pills, cachets, and | ozenges can be used as solid dosage forns

sui t adQe” f or 88YGRPORPEPIEFLAN alter 4 hourpgstdnse.nl 0%, protactip aftercy hasus 57| ow
mel ti ng wax, ] i I b [ butter, is
st el e POind0g e eiich der Aok o5l ok B0 iR @ hoGRTRGLK.

t herein, as hythetsamneiasspy, gibapentin, dosedand( engikis orallyf gave nosignlifecanpour ed i nto
conveni ent si zed nold al ] owed to cool, and thereby to solidify. Liquid

f or m pr epar at'f¥8RES: r’?ﬁ?‘Bd%g/g%}t@ev%ﬁ%‘?égﬂ@ﬁ%%i%_ﬁ(j‘f’“&rms "sions, for

exanpl e, water or TRI@nIPuARYIEREInTEMIdH aré Plbted 8 Neubffin®24 ARHRIR]

injection 25 liquid preparations can be fornmulated in solution in aqueous
pol yethy| ene dgng effective lin thedreatment ebepilepsy. INquaening)ist la@mingemethgbal use can
be prepared | Ly . i ent in water and addi ng suitable
col orants, flt% Slg?lg)?a%g%eg'fqla%@%ﬁgﬁ%dﬁﬁﬁqc gaﬂi ng agents as desired. 30
Aqueous suspensions suitable for omii,useOgHN be nmade by dispersing the
finely divided active conponent in water th viscous material, such as

natural or synthetic guns, resins) t hyl cel | ul ose, sodi um
car boxynet hyl cel | ul ose, and

The compounds of the invention are also expected to be useful in the
treatment of epilepsy.

20 The present invention also relates to therapeutic use of the compounds of
the mimetic as agents for neurodegenerative disorders.

Such neurodegenerative disorders are, for example, Alzheimer’s disease,
Huntington’s disease, Parkinson’s disease, Amyotrophic Lateral Sclerosis, and
epilepsy.

25 The present invention also covers treating neurodegenerative disorders
termed acute brain injury. These include but are not limited to: stroke, head
trauma, and asphyxia.

Stroke refers to a cerebral vascular disease and may also be referred to as a

cerebral vascular incident (CVA) and includes acute thromboembolic stroke.
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PCTNS981 23918 -26 Al'so included are solid form preparations vhixMAYe2002
i nt ended tWOR3a@Iverted, shortly before use, to |iquid form@EsarIEons
for oral adm nistration. Such liquid fornms include solutions, suspensions,
and enul sions. These preparations nmay cqgtain, in addition to the active
conponent) colorants, flavors, 5 stabilizers, buffers, artificial and

nat ural sweeStoks mcludies pethdackl and globakisclensip. Abbuincluded ag teagsizns, and t he

| i ke. The pharnmaceutjcal preparation is,preferably in unit dosage form In
such T or m t hETE P TS AtAGk A Attt el Vsl prabiEms sccommatiat Ry

appropri ate gaapfal IscReniafsub s A pHRnEATTRPIVINE carbli@ eHiMrterdldsmge form can be
a packaged 10 preparation, the package containing discrete quantities of

prepar at i on, spagifically opathes cengbravbsasiar or vageular surgicah grqsedures in gemeral.adrs or
anpoul es. Al so, the unit dosagge far an be.a,capsule, tabl.et. cachet, or
Iozengg itse?fa,gn?)‘%'ci \fas%‘ﬂﬁr Bac éesng}lnggicgfegraA 1é>|graé)]hygﬂ Iﬂgflﬂiehese I n
packaged form Theagrpdrs to/actite ACHELY 8 SRoMEPAIH. i N a unit dose preparation
rnay be varied 15 or adjusted fromO.1 to 1 g according to the

ng : : L
particul ar appl i caduénpainds ustally shastliyednd in asspeiatedwith hyparaetivity of theedi cal
use the drug .adm ni s edg hree t] ' 0 nl e,
capsul es of f%ié%tpg%ﬁépvng‘.& s s}ﬁ{écmc (])aﬁr‘pmél Fsiaiéér?((?:sé‘%)?&%t%%’esq IF“ed’oa,'l E))é?{s{% cont ain

ot her conpati bl e tQiromip§ain is uagdyidefinkdad path ppRUsting ftose 3 té 6encrRi@IdNdS
utilized in t_hewgagar maceutjcal nethod 20 of this invention are adm nistered
at t helQ ni t i dncludes sgmatogents pains@gng psyshiogenig pains. Qthsr pynfgnepacaplive.A daj |y

dose range of aboug: Q . ' r.ef. dosages,
however, nmay be valstrt lllfe)%fﬁé'eé)%%gicr?g&?p n&mg?@ggﬁdrogr@rﬁ%éﬁ%é%gg%gt ient, the
severity of tneevesdnihicludes, taeiswmpottlinsisdded pamnftiomiperiphenabnerde traumg, hempelsoyed.
Det erm nati on . of .éhe.é)nregﬁ)gr dos% e for a.particul a{,si tuation ‘I?E wthin 25
the skill of YN8 RPFUCICOIROPIES P IS LaRTHAE RISUSAVEISITe Ge%oma: UR) | er
dosages whi PQnﬁJu?atidﬁ?%d VABulite NeRkd ﬂzﬁﬁ?s Ako EQEe@B?H@H@Qam-E efeaf ter,

the dosage is increased by small inCrements until the optinumeffect under
t he cilxunst ahrenic Alsohalsoh dumapdmmmndefmiensyoirus hafectsom hypethyspidismage may

be di vided and adm nistered.in portions during .t da if si.red. 23 M
v 5005 o odrafibrliliitasoBal NEBSE bR g by isinel by
i nvention Ca&ahﬁ&MNiﬂ b aére thjlty SukR agFoLERImple\the paintdidbeees suffeblogie 1.

Scheme 1 , 0 CNO (i) (ii) 510 HHNN-,,02 ,~S.0RL5 (V)
Reagents: H O-N+, &’suchpgepicpam & thatyhich pequrgwithogs amgggaic origin such as

o L oo B A el A0, (1) Mo
toluen2) (iv) Tri eDthet typesof pai 2EOnfAmmatery pdig.drsefoarthritic paih, tigemidad- C,
hydrogen gas, ner&?at.lgi%,n c(:)aln'cer pain, diabetic neuropathy, restless leg syndrome, acute herpetic
and postherpetic neuralgia, causalgia, brachial plexus avulsion, occipital
neuralgia, gout, phantom limb, burn, and other forms of neuralgia, neuropathic
and idiopathic pain syndrome.

25 Other incidents are head trauma, spinal cord trauma, or injury from general
anoxia, hypoxia, hypoglycemia, and hypotension as well as similar injuries seen
during procedures from embole, hyperfusion, and hypoxia.

The compounds of the instant invention will be useful in gastrointestinal
disorders, for example, irritable bowel syndrome (IBS).

30 The instant invention would be useful in a range of incidents, for example,

during cardiac bypass surgery, in incidents of intracranial hemorrhage, in perinatal

asphyxia, in cardiac arrest, and status epilepticus.



2 3 MAY 2002 WD 99/31075 PC T/ US98/ 23918 -28Tetrazol es can tZBS&@AQﬁZDQfd
" by the general route outlined in Schenme 2. CN NC (i) Reagentss: N=N
N - N-1 /wbogato0H HZN N ~ NH NC (ii) 5 (i) Trinmethylsilyl egrases23918

Trinmet hyl al um nium (2M i n hexanes), toluene; (ii) Raney N ckel, Methanol.
"2 3 MAY 2002 WO 99/ 31075 -29 Ami des caque synt hesi zed by the general route
outlined in Scheme 3. Scheme 3 OCN (i)Y"ON+/O_ (ii) _CN (iii) --~ --

O-N+~0 O~ N+~ O HCikili@piVsitldn wilvbe dbie (o/deterntinéxRG@ppképPtite’sdtidifon il2N R15 H
"' O Reagents: 5 (i) Diethyl cyanonethyl Ehos honat €, NaH, tetrahydrofuran,;
(ii) Nitron¥ehaublaces arasuscopiietmenghrisk @bripeexample.siioke pbVed ah: (iii)

A L e L S T
Het er ocycl es suciThirsoRpouhdbifthe inkbhtieradre bisox petdied todsdusoful itwhe gener al
route 50Ut . rt]reegtniler}u g% Qeeprxr'gss?dn. IS)%EI%QS%OI? czll\rl? l%e tl}xl?ezres%l\tl of organic disease,

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.

10 These evaluations of mood are generally performed by a physician or quantified
by a neuropsychologist using validated rating scales, such as the Hamilton
Depression Rating Scale or the Brief Psychiatric Rating Scale. Numerous other
scales have been developed to quantify and measure the degree of mood
alterations in patients with depression, such as insomnia, difficulty with

15 concentration, lack of energy, feelings of worthlessness, and guilt. The standards
for diagnosis of depression as well as all psychiatric diagnoses are collected in the
Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition) referred to
as the DSM-IV-R manual published by the American Psychiatric Association,
1994.

20 GABA is an inhibitory neurotransmitter with the central nervous system.
Within the general context of inhibition, it seems likely that GABA-mimetics
might decrease or inhibit cerebral function and might therefore slow function and
decrease mood leading to depression.

The compounds of the instant invention may produce an anticonvulsant

25 effect through the increase of newly created GABA at the synaptic junction. If
gabapentin does indeed increase GABA levels or the effectiveness of GABA at
the synaptic junction, then it could be classified as a GABA-mimetic and might
decrease or inhibit cerebral function and might, therefore, slow function and
decrease mood leading to depression.

30 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.
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pyridine followed by reflux in xylene; (iii) Fe/HC . P~? s~182 3 02

'~ NH 3 Conmpound 1 [( 1-Nitromethyl-cycl ohexyl)acetonitrile] can be treated
wi th 10 hydroxyl am ne hydrochloride in the presence of a base such as
triethylanune to give conpound 2. 2 3 MAY 2002 WO 99/ 31075

PCT/ US98/ 23918 -31 The heterocyclic conpd¥dnd 3 can be prepared from
conmpound 2 by tyxeatnent with iso-hutyl chloroformte in the.presence of a
base such-as’ pyPEarBry Bk ool gy imBm! §eChr shplded 4 28 BRINE Beye
nitro conpoawtinét@fpaxiet d)d dganbescemoasttael bpmchts sfatundatidplafinacolbyical
reduction, for exanple, with iron and 5 hydrochloric acid. 2 3 MAY 2002
WD 99/ 31 075P1O%SIUISSt er ocycl es such as O O | N HC can be synthesized by

the general rouk&osiihg i t9eshdtier SERBOBmSR: t@@qg)(r%ﬁd@ H Gséofl a  compound
PCT/ US981 23918 H2NOC NHBOC HOOC NHBOC 1. i-Bu ] 2. NHB3 2 d\ _N_ dC
N/ N 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 damage and irritable bowel
syndrome, in a mammal.

According to a further embdiment of this invention there is provided a compound of
the invention when used to treat a condition selected from the group consisting of
epilepsy, faintness attacks, hypokinesia, cranial disorders, neurodegenerative disorders,
depression, anxiety, panic, pain, neuropathological disorders, inflammation,
gastrointestinal damage and irritable bowel syndrome, in a mammal.

Typically the mammal is a human.

Material and Methods
Carrageenin-Induced Hyperalgesia

Nociceptive pressure thresholds were measured in the rat paw pressure test using an
analgesymeter (Randall-Sellitto Method: Randall L.O., Sellitto J.J., A method for
measurement of analgesic activity on inflamed tissue. Arch. Int. Pharmacodyn., 4:409-
419 (1957)). Male Sprague-Dawley rats (70-90 g) were trained on this apparatus before
the test day. Pressure was gradually applied to the hind paw of each rat and nociceptive
thresholds were determined as the pressure (g) required to elicit paw withdrawal., A
cutoff point of 250 g was used to prevent 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.),
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 noted. Any
mice not convulsing within 2.0 hours after semicarbazide are considered protected and

given a maximum latency score of 120 minutes.
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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 Kingman (Hull, UK).

Both rodent species are housed in groups of six. Ten



WO 991 31075 -34 Heterocycles such as 5 O HZN N ~ 1NH P~9Y8 20 e
" synt hesi zed by the general route shown in Scheme 6 bel ow. Schggcg&%g 2@2

(i) 5 ,.V0993180 02 NO2 ~ NH NOH ( ~2 2 3 ~S -- ~~0O H2N N PCT®598i2)918
NH20H~HC1, Et3N, (ii) 1,1 -thi ocarbonyldiim dazole foll owed by DBU or DBN,
(iii) Fe/HC. Compound 1 [(Ni tronethyl-gyclohexyl)acetonitrile] can be
treated with 10 hydroxyl am ne hydrochl oride in the presence of a base such
as tri et hyl adommohMaimwaets ¢Gutithrix JAcchusP wadighihg RH®Zen/ T30 350 gobred

PCT/ US98/ 23918 - 35The heterocyclic. co can repared from conpound
2 by treat nﬁ&%%ﬁ“iﬁqn‘-"?‘ﬁi%%“ﬁ@h&ﬂﬁ‘ﬁ@@ﬁ @r’f‘gﬁ? 8‘%&’8” BPAISe such as
1,8-di azabi Cxﬁhﬂr[\M 2reHot Ctﬁj 1 g ﬁPﬁ%ﬂmﬁﬁc le (lights on af 07.00 h

1, 5-di azabi cycl o] 2. ?2. 2) gg%ﬁaaneﬁexz%ﬁlo The nit r((:)ycceo(r'r%ousnoéla(coerOl(Jnrllr 3) can
be convened and witte foodcamidveaderaadilibétuby r educti on, for exanple, with iron and
hydrochl oric acid. Heterocycles such as OS ~i HZN N ~ NH

5 Drug Administration

Drugs are administered either intraperitoneally (IP) or subcutaneously
(SC) 40 minutes before the test in a volume of 1 mIL/kg for rats and marmosets
and 10 mL/kg for mice.

Mouse Light/Dark Box

10 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.,

32:777-785 (1989)).

15 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
white area and allowing it to explore the novel environment for 5 minutes. The

20 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
A standard elevated X-maze (Handley S.L., et al., Effects of alpha-

25 adrenoceptor agonists and antagonists in a maze-exploration model of ‘fear’-
motivated behavior. Naunyn-Schiedeberg’s Arch. Pharmacol., 327:1-5 (1984)),
was automated as previously described (Field, et al., Automation of the rat
elevated X-maze test of anxiety. Br. J. Pharmacol., 102(Suppl):304P (1991)). The
animals are placed on the center of the X-maze facing one of the open arms. For

30 determining anxiolytic effects the entries and time spent on the end half sections
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1,1 -thiocarbonyldiimdazole followed by silica gel or BF3~CEt2; (iii)
Fe/ HCl . Conmpound 1 [(Ni tromethyl-cycl oh_g%_yl )acetonitrile] can be treated
with 5 hydroxyl am ne hydrochloride in the presence of a base such as
tri et hyl am nef thoopgnvansdspeanded dutihg thectmimmte/ ekt periodrtostald, €8 at Adsebe
pr epar ed front] Eonﬁgung\‘f F{X treatment with 1, |'-thiocarbonyl diimdazole
fol l owed by ?htB&elexpied plusHnaze; i @gsesepnxiQlyRG PR iR (Rt 8L Lot herate. 10 The
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reduction, for exanple, h iron and hydrochloric acid. Heterocycles such
as OS~ O _! 1 can be synthesized followi ng the general route outlined in

Schene 8: ~ parfod? RO 3LAABNO2 -CN ( (iii) -37Scheme 8 02 NOH (- ' ~~
NH2 2 O po -

5 The total number of body postures exhibited by the animal towards the

threat stimulus (a human standing approximately 0.5 m away from the marmoset
cage and staring into the eyes of the marmoset) is recorded during the 2-minute
test period. The body postures scored are slit stares, tail postures, scent marking of
the cage/perches, piloerection, retreats, and arching of the back. Each animal is

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

each compound is 40 minutes.

15 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
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

20 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.

The compounds of the inst';mt invention are also expected to be useful in
the treatment of pain and phobic disorders (Am. J. Pain Manag., 5:7-9 (1995)).

25 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

bipolar disorder (United States Patent Number 5,510,381).
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[ (N t ronetwolossyedsohexyl )acetonitrileld can be treated w th kyriusespesusi ne
~hydrochloride in the presence of a base such as triethyiamne to give
conpound 2. The heterocyclic conpound 3 gan be prepared from conpound 2 by
treatnent with thionyl chloride in the esence of a base such as pyridine.
The vitro cowpBsHhdacedTRivL Bscanb&lyaenlneR4ted to the required anine by
reduction, for exanple, with iron and hydrochl oric acid. The follow ng
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Di et hyl cyanowithhyiscepd pajph dinehes:, paiftbgies; theatiyadrad ipainathieshold Jis thera@mat hane,

tetrabutyl ammoni um fl uori de, tetrahydrofuran; (| 1) Borane neth sul phi de,
tol uen€; (i v}“dﬁ‘ﬂ“@ﬂﬁwl%ﬁﬂ@ypﬁfﬁﬁnﬁ%éxtﬁ:%ﬁﬁlﬂﬂm ¥nthisystedy waseesighodiiof ur an;
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suspended i nirbfexperingtmta hyotiebbdbiwcdomiaddtenkionl ed in i ce under nitrogen.
Di et hyl cyanonet hyl phosphonate (3.85 g, 22 mmol) was added dropwi se in 10
nmL tetrahydrofuran and stirring continued for 15 mnutes to give a clear
sol ution. Cyeiniekandsargerd. 90 g, 19 nol) was added in 5 nL tetrahydrofuran
and the reaction m xture allowed to warmup to room_tenperature. The |iquor
was decanted and tYide Spgagugdardeyets danvier Le [eaestStlls %é?ce)mégm%uor and
was hi wer ek er,
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(iv) (iii) O- +~O NH2 ~N_ | . . .

(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

15 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

20 catheter to the base of the tail. The balloon is progressively inflated by step of
5 mm Hg, from 0 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

25 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

30 antiallodynic activity of the compound is calculated as follows:
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Mz (CDA3): S 1.57 (s, 10H), 2.63 (s, 2H), 4.52 (s, 2H). 15 Analysis

cal cul&ited for COHL3N2BRRUPC, 59.32; H, 7.74; N, 15.37. Found: C, 59.40; H,
7.65; N, 15.18. 2-(1-Nitromethyl-cycl ohexyl)-ethylam ne (4) Borane nethyl
sul phide (2.0 Min toluene, 1.3 nL, 2.6 nvnol) was added 20 to conpound 3
(0.4 g, 2.2 Jtavstical Analysisene ( 10 nL) under nitrogen. After heating to 60C

for 3 hours, the g xt.ure was all d to cool. . a .. t hanol . was added
ol oved by 15 m Sty pERFichres eRecnropbl Biowp it delrimdiy B "0 Tl e
was evapor at g-way ANOEafollswydbRlhident s aipairea &t iffepbreeaweregave t he
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NVR 400 MHz $apsideradeyatisgcallyzagnificmt ahp <009 | 1.64-1.69 (m 2H), 2.82-2.86
(m 2H), 4.57 (s, 2H), 7.89 (s, 3H). Analysis calculated for COH

18N202HC 0. 2H20: C) 47.77; H, 8.64: N, 12.38. Found: C, 47.80; H, 8.66; N,
12. 6410 wo Gompowrs - 40

ot A O b G S )2 1 2002
m xture of t06 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.

15 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,

20 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
obvious to those skilled in the art that the following dosage forms may comprise

25 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,

30 suppositories, and dispersible granules. A solid carrier can be one or more



~am ne hydrochloride salt (compound 4, 0.7D g, 3.1 mmol ) and h
sul fonyl chloride (0.36 g, 6.3 mmol) in tetrahydrofuran (35 %? Mmezooz

stirring avonesid tenperature for 2 hours, the m xture waspdr/ubaacs
diluted with ethyl acetate, and washed with dilute hydrochloric acid,
saturated sodi um bi carbonate solution, ,and water, dried over magnesium

sul phate, filtered, and evaporated to 8ryness. The residue was crystallized
fromethyl gelsstaiced Whithansy d1so git ¥edithednty, Flassring y&nel, Binders39 g, 47%; np
86-88C. 10 1H NWR 400 MHz (d6-DWVSO): 81.35-1.50 (m 10H), 1.55-1.60 (m

2H), 2.89 ( Presepptives, tables dintegratingfgents, gran epcapyyjating mageqial. j = 6 Hz, 1H)

ielyet s oo oo 4B ol SHRPIE 18y W g 30 vk . S
N[ 2- (1- A ety bivided aefiexgompeichy| | - met hanesul f onani de hydr ochl ori de (6)
Ten percent Pall adi um on carbon was added, under nitrogen to a sol ution of
conmpouhd 5 (0. 35 Ip tablety thepgtive campanens somixedvith the cafpier having the was shaken
under 40 psi : -l ' guhr. The
20 filtrate n\%ggsg E'e[erg %%‘S*r"ié) %ﬁ’ﬁ?‘@gﬁ@s@@?t"gﬁ%& Asi ﬁdﬁﬁg@gﬁﬁﬁtﬂgﬁgﬁ fol | oved
by et her toagdsizetdharedr oduct as a colorless crystalline solid (0.33 g,

92%; np 196-199G., 1H NWR 4Q0 6- DVSO) : .S, 1. 25- 1. 45 10H) ,
1.55-1.60 (m 5H)LheP -e?.af‘g‘i‘%g? 9ra@.“y§0§m§° V“s‘ﬁ)‘?"gor%té’“h, J =6.0
Hz) 1 H), 7-s8€er&6§3ﬁerca+d)of RV bSmpalnayuS il f:éiﬁel@ja?é"g?a%md 0.25H20: 25
C, 43.63; H, 8.60; N, 10.17. Found: C, 43.43; H, 8.64; N, 9.95. WO

991 310¥5 - 4Tatbhonnel HagneSiu-Meate; (dICEIE, INGo§s, pe¢tin, deRrinRetargbngedatini i) 2 3

i met hyi al GERTATE: S RIES s aiyem caigp SumthVeF R o i W4Fy . ogen
gas, met hanqocédRitteridnd the (iRd+The iéra? PrefuriorPtiitidndedl ¢b alefidanRecar bonitrile

(2) To a soluton of the bis nitrite (Giffiths G, Mttler H, MIIs L. S.,
and 10 formulation of the active compound with encapsulating material as a carrier

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

15 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
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

20 dispersed homogeneously therein, as by stirring. The molten homogenous mixture
is then poured into convenient sized molds, allowed to cool, and thereby to
solidify.

Liquid form preparations include solutions, suspensions, and emulsions,
for example, water or water propylene glycol solutions. For parenteral injection

25 liquid preparations can be formulated in solution in aqueous polyethylene glycol
solution.

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.

30 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
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and

other well-known suspending agents.



15 20 Previdoli F., Helv. Chim Acta, 74:309 ( 1991 )) ( ldcgd«g A?' zgag)
in toluene (20 nL) under nitrogen was added trinethylsilyl az M . ,
10 mmol ) MO 98348t by trinethylaluminium (5 nL, 2.0 Min hexRCRESISLENATDI| ).
After heating to 90C overnight, the m xture was allowed to cool and added
carefully to ethyl acetate, ice and 6N5aydrochl oric acid. The aqueous phase
was extracted with ethyl acetate, and the extracts washed with water, dried
over magnesi um sAlghimtidedart solidfoma pegatations whiebsire {Btemledkd bezat i on gave
the required co und 158 , 8 .9 . . e

O T (1 ToroRBPdsharhebaiore He, i I prepaions ol MmERIBIMe (3) The

tetrazol e (sempRuTH tBmsliB1ull sofbigas, Rlehsibhs AR BADBlonepnagdded to a washed

suspensi on of Raney nickel in nethanol. e m xture was shaken under 40 psi

hydr ogen f oprepagitionsimay aoutairh ém additiow reeitie tacti veseasaponehie colatantsy §avarsd

evapor.ated to dryness.. The .resjidue was, partitioned bet n, et hyl acetate
and aPut e e Bt ek i nalaL B e ARRer B R R
evapor at ed kguBilig enfREsdid/@k kel zation from met hanol / et her gave the
requi red product 4 g, 23%; np 176-179C. 1H NWMR 400 MHz (d6-DVSO: S

1.20-1.60 (m 10Mhe phagnaceytical Hyepagaton i§ prefarphly igunis dosage f@m). In such - WO

99/ 31 075 -4 MPLE 3. (1). Q) (2) 0=+ O Na.~2 (i~ M O (4 ON+HO
1y (o ¥ prbpates bl Sisq P fofte dopfhinif phprobfad {5 (75"
Reagent s: (igharititfs oy kisyanioaebmpbndti OBiphaied®agd\Birin daftibeapadkapedran, S (i)

Ni t ronet hane, tetrabutyl amoni um fluoride, tetrahydrofuran; (iii) Borane
net hylO sul pipreparatios) themackage\contpining Hisrrgts quantiipedfyprepagatinn, such as

Oyl onexyl | deaRred bicly isbick, o REistATs P ERBRNG. ARSI | i1 0. 60
g, 20 mol ) desspesonpennibel aicapsule, Wblétctachbty dr izenigeritsalfdorabdr cthen i ce under

nitrogen. Diethyl cyanonet hyl phosphonate (3.85 g, 22 mmol) was added
dropwi se i n 2PPropriateumhes of apyphibesgin nackagedd9mMiont i nued for 15 minutes to

give a clear sol gp&cqman@y&mﬁv@e&ﬂgom L) ?ﬂi\t,vé%se akatiASmAPGEChried 5 M

t et rahydr of ur an e reaction mxture allo to rmup to room
t enpetiat ur e.ordijpisteddromm Oviemgde ¢ Pcedrdimgitotthe partisuldvapphizatieandthee ti nes

Wth ether. The |iguor, a0 washings, WeL e G 0Pl 155 08 daltihlleres

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
20 of this invention are administered at the initial dosage of about 0.01 mg to about
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
25 the skill of the art. Generally, treatment is initiated with smaller dosages which are
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.



~dilute hydrochloric acid and water, dried over magnesi um sul ph 3MAY
filtered, and evaporated to dryness. The residue was purified a 2002
chr omat ogrPR93mIssilica el uting with heptane/ et hyl acet at epdr/usase3gsve t he
~required product as a colorless oil ( 1.5 g, 67%. 2 3 MAY 2002 WO

99/ 31075 PCT/ US98/ 23918 -431H NVR 400 Myz (CDCI3): 8 1.50 (m 6H), 2.25 (t,
J =5.6 H, 2H), 2.49 (t, J = 6.8 Hz, 2H), 5.04 (s, 1H. IR vmax 2933,
2859, 2217, 1633, Sulfcifamifds-dfithe memhhinvertyon cahdesinthesigiddyi the gérerdl3) 5 The
nitrite (compound 2, 0.78.9, 6.44 mol), nitronmethane (0.80 g, 13.11 mmol)
and tetrabu@?“%ﬂ%@ﬁ%sﬁhﬁ‘ﬁﬁlde ( 1.0 Min tetrahydrofuran) 10 ni, 10
nmol ) were heated in 20 nL tetrahydrofuran to 70C overni ght. The reaction
m xture was diluted with ethyl acetatgnpapd washed with dilute hydrochloric
acid and water, dried over nmagnesi um sul phate, filtered, and evaporated to
dryness. 10 The residue was purified by chromatography on silica eluting

wi th heptanel ethyl acetate 3:1 to give the required_prodgct as a yell ow oil
(0.83 g, 71 %9. 1H NWR 400 MHz (CDC13): 1.57 (s, qgﬁ)*,/ 20R3 (s, 2H), 4.52
(s, 2H). Analysis cg culated for COHL3 : C, 59.32;\H 7f74; N, 15.37. 15
Found: C, 59.40; H, |[7.65; N, 15.18. 2(i-Nitronethyl -cy<c| ohéxyl)-ethyl am ne

(4) Borane methyl stipghide (3.0 Mi S 6umol ) was added
to conmpound 3 (0. { P. 2 muol Y, in $ itrogen. After
heating to 60C fo i xk as allowed ta , and 15 ni

met hanol was 20 added followed by 15 M. 4 M HCO in dioxan. After reflux for
1 hour, the m xture was evaporated to dryness. Crystall iﬁgt,i on from et hyl

acetate gave the required product as colorless crystals D3 g, 47%; np
170-173C. 1H NWVR 400 MHz (d6-DVSO): S 1.30-1.50 (n) 10H)Y 1.64-1.69 (m
2H), 2.82-2.86 (m 2HH 4. 87 (s, 2H, .89{(5,03H). 25 Agsl ys'gi_‘cal cul at ed
for CgH 18N2@RINCI 0. 28 €~ 47. Ty H 8. 12.3%.\\NF6un -~ CH247.80; H,
8.66; N, 12.64.
N-[2-(1-Nitro
am ne hydrochl ot

98/ 23918 The

5 Reagents:
(1) Diethylcyanomethyl phosphonate, NaH, tetrahydrofuran;
(it) Nitromethane, tetrabutylammonium fluoride, tetrahydrofuran;
(iii) Borane methyl sulphide, toluene;

(iv) Triethylamine, R13S0O,Cl, tetrahydrofuran;
10 (v) 10% Pd-C, hydrogen gas, methanol.



reacted with acetyl chloride (0.20 g, 2.55 mml) and triethylamne (0.45 g,
4.45 mmol ) in tetrahydrofuran follow ng the procedure descri deSiMAS/( Za
1, 5 Step wWOPM07tsi cati on by chronmatography on silica eluti mwi@mm?ﬂn
acetate gave the required product as a crystalline solid (0.35 g, 69%; np
68-70C. 1H NMR 400 Mz (CDA 3): S 1.40-45 60 (m 10H), 1.60-1.65 (m 2H),
1.98 (s, 3H), 3.30-3.40 (m 2H)) 4.40 (S, 2H), 5.59 (bs, 1H).

N- [ 2- ( 1- Ami riBeterizhies catybd ohnehegized by Iy genarsd toute dadifiwd froSéteate e (6) 10
Compound 5 (0.30 g, 1.3 mmol ) was hydrogenated in the presence of 10%

pal | adi um on carbon follow ng the pr %ggggr described in Exanple 1, Step 5
to give the product as the hydrochlo Salt (0.35 g) 100%. 1H NWR 400
MHz (d6-DVMBO): 8 1.20-1.40 (m 10H)) 1.40-1.50 (m 2H), 1.81 (s, 3H), 2.75
(g, J =6.0 Hz, 2H), 2.95-3.05 (m 2H), 7.99 (bs, 3H), 8.06 (t, 15 J = 4.8
Hz, 1H). IR vmax 3265, 2929, 1628, 155?1\1_1446, 1373, 1298. EXAMPLE 4

3-(1- Am nonet hyl - cycl ohexyl net hyl ) - 4H- | Ti‘{ 4] oxadi azol - -“oﬂe; hydr ochl ori de
20 [1-(tent-Butoxycarbonyl am no-net hylNscysipehexyl ] -acNt\icmqi d (2) A

sol ution of Gabapentin (@Y (9.37g) 0.0537 nol) inHad5 TN NaOH and 50 ni
THF was cooled to 0§ andl a solution of dj-tert-butyl| dicarbonate ( 13.1 g,
0.06 nol) in 200 nmC was sl owy 1. The reactioR#i xture was stirred
at room tenperature pur s (Bnd conet at ed ofiity rqtaryNevaporator to 25
renove THF. The con i extracted 3X

Et OAc. The Et OAc extrac ed” over MyS04.
Evaporation yielded 14.8 g (100% white solid, np 109-111C. 1HNWR (CDC 3) 8
1.2-1.4 (m 19H), 2.2? (s, 2H), 3.11 (d, 2H, J = 6.84 Hz), 4.95 (broad,
1H). 30 M5 (RERntd z 272 (M + 1 ). WO 991 31075 -45 Anal ysis cal cul at ed
for Cl4H25N04~"C, 61.97; H 9.29; N, 5.16. Found: C, b2.36; H, 9.27; N,

(5- 19. % 3 Nti(‘f) ZTﬁlﬁleBCYlTilyﬁ&mh eﬁ?ﬁﬁﬁthly)lalurnjrgum (2M in h;xanes), tgluenel; (3) :
1- Car banoy t -cyclo net hyl)-carbamc acid tert-butyl ester (3) 5
1- (tert-But o@c %&f%ﬁ#ﬁ@{?@f’ yl)-cycl ohexyl ] -acetic acid (2) ( 152 g,
0.56 nmol) was taken up in 1 L THF and triethylamne (66.2 g, 0.65 nol) and
cooled to -10C. Over a 1-hour period, isobutyral dehyde was added (84.7 g,
0.62 nol), and the heterogeneous m xture was stirred at OC for 15 m nutes.
Anmmoni a gas was bubbled into the cold reaction mxture for 30 m nutes, and
the 10 m xture was allowed to warmto roomtenperature. After 16 hours
stirring, the reaction m xture was evaporated to dryness on a rotary
evaporator, and the residue was taken up in water, extracted 3X Et QAc,
washed 2X brine and dried over MyS04. Evaporation yielded an oil which was
crystallized frompentane to yield 116.5 g (77% white crystals; np
123-12SC. 15 1HNWR (CDC13) 8 1.2-1.6 (m 19H), 2.12 (s, 2H), 3.13 (d, 2H, J
= 7.08 Hz),




4.97 (s, IH), 5.43 (s, 1H), 7.34 (s, 1H). M5 (APCl) 271 m z. 2(31 I—Z %
Anal ysis cal culated for C 14H26N203 C, 62.19; H, 9.69; N, 10.36. 20 Foun

C, 62.00; Whoa3it2s N, 9.96. (1-Cyanonethyl-cycl ohexyl nethylpewesdapsdg aci d
tert-butyl ester (4) Cyanuric chloride (39.S g, 0.214 nol) was added to

(1- car banoyl net hyl cycl ohexyl net hyl ) - c?bbamc acid tert-butyl ester (3) (
116 g, 0.429 nol) in 400 nL DM. An ic ter bath was used to noderate the
exot herm amdnideecaniRcdyinehesidd By weleRerm@foudd huitlifel iatScheast enper at ure for
1.5 hours. The m xture was poured into ice-water containing 120 g ( 1.43
nol ) NaHCO3 and was extracted 4X Et OAc. The extracts were washed 1 X water,
2X brine and dried over Na2S04. EvapQ¢émdmeon yi el ded an oil which was taken
up in 3:1 hexanel EtQAc and filtered through silica gel. Evaporation yiel ded
white crystals (86.5 g, 80%; np 54-58C 2 3 MAY 2002 WO 991 31075
PCTNS981 23918 -46 1HNWR (CDC13) 8 1.3-1.5 LA8H), 2.30 (s, 2H), 3.15 (d,
2h, J = 7.00 4.60 (broad, 1 I\/IS(APCI\NMZ 253 (M+ 1 ). Analysis
cal cul ated for [F14H24N202~ 5 C66.63; H 9.89; N 11.10. Found: C, 66. 64;

H 9.52; N 1 Y (1) (i) CN iii) . _

[ 1- (N- Hydr oxygar bam m-goeyhwset - CyCl-ahespyl ]-ca c acid tertbutyl
ester (5) A suspension of hyd am ne hydro ide (69.5 g, | .00 nol)
in 10 DVSO (300 nlL) was cool ed i ce-wat er riethylamne ( 106.7 g,

1.05 nol) Was added. The resulting exotherm brought the tenperature to 20C
The m xture was stirred at this tenperature 15 mnutes, and triethylam ne
hydr ochl orlg)e wagpfiltered off d washed with THF. The filtrate was
concent rat ed g rem)ve THFO d'ac? 1- cyanonet h QN?' ohexyl nmet hyl ) - car bam ¢
acid tert-buty] ester (4}_l 15 0.2 m)fsﬂ €ladded, and the mxture
was heated at 7 er_KNqol t he [r eacti ony mxtg

diluted with wa (1 LQ,v)and Et OAC racts were
washed 1X satu d KH2PE49 1 2 ne an dri ed over
Na2S04. Evapor atNonh yi el ded a™g solid which wad t urated in Et20 to

give white crystals, 25.2 g (44%); np 125-127C. 20 NMR (CDC13) S 1.3-1.5
(m19H), 1.99 (s, 2H), 3.12 (d, 2HJ =6.84 Hz), 4.93 (t) 1 H J =6.84
Hz)) 5.40 (Reaged®d:- M5 (APCI) mlz 286 (M+ 1 ). Analysis calculated for C
14H27N303 C, 58.92; H 9.54; N, 14.72. 25 Found: C, 58.96; H, 9.80; N,

14. 65.5 BOC- @ba&ﬁhmymmhylm@oeMamNeﬂ( @)rahvdsotumn on of [

1- (N- Hydr ox cI ohe t at nic acid tent butyl
ester (5) (ggjil g{ifb%@ %ﬁé qg#%uil%m onud?ﬁxm?& g%raé lB@‘Q nol) in DVF (200
) was cool(di) Borameemethyesuliidd,seleer al dehyde 30 ( 12.32 g, 0.09 nol) was
added dropwi se. After 15 m nut es, the bath was renoved 2 3 MAY 2002 - WO
99/ 310T5 PCTN)JSQB!CQB@&BIMAR I3gadi, heirahyﬂmfulanwas stirred at room tenperature
2 hours, d|| i OW ﬁ’@ﬁf’% and exE}1 ed 3X Et OAc. The extracts were
washed 1 X W@ i A roéﬁﬁg%ﬁ’ r Na2S04. Evaporation yiel ded an
oil, 34 g ( 100°/c) whi ch was used without further purification. 5 M5 (APCl)
mz 386 (M+ 1 ).

4 g,




[ 1- (5- Ox0- 4, 5-di hydro-[1, 2, 4] oxadi azol - 3-yl net hyl ) - cycl ohexyl nmet hyl ] car bam .
c acid tent-butyl (7) BOC Gabapentin am doxi ne carbamate (33. g 2?6
nol ) was t akesyiprsi n xyl ene (250 nli) and heated under refl u»géy%& &Zle
xyl ene was evaporated 10 off and the residue taken up in Et20 and extracted
3X 75 mL 1IN NaOH. The al kaline extracts re acidified with saturated
KH2P04 and extracted 3X Et20. The Et20 @%tracts were washed 1X saturat ed
KH2P04~ 2X bHeReocybRs dhesd over Na2S04. Evaporation yielded 17.9 g (65% of
a creamcolored solid, np 140-143C. 15 1 HNVR (CDC13) S 1.0-1.6 (m 19H),
2.42 (s, 2H), 3.00 (d) 2H, J = 7.32 Hz), 4. (t, 1H, J = 7.08 Hz), 11.30
(s, 1Hy. M5 (APCh mMz 312 (M + 1). Anal yﬁs cal cul ated for C 15H25N304~ C,
57.86; H, 8.09; N, 13.49. 20 Found; C, BN8.27puH 8.31; N, 13.30.

3- (1 - Am nonet hyl - cycl ohexyl net hyl )HQN- [ 1,°%74] oxadi azol - 5-one; hydrochl ori de
(8) A solution of BOC Gabapentin oxadi azoljone ( 17.7 g, 0.0568 mol) in 4 M
HCO in dioxane (200 nL) was allowed to and 1.5 hours. Concentration to
hal f 25 volune followed by addition o 20 gave a precipitate which was
filtered off and recrystallized from to give white crystals (12.98 g,
92. 7%, np 209-212C. 1HNMR ( DMSO d6) -1.5 (m 10H), 2.64 (s, 4H), 2.79
(s, 2H), 7.98 (s, 3H)) 12.35 (s, 1H. M5 (APCl) mz 212 (M +1). WO

99i 31o~s - 48cANbd ymitlsesizel by ltiad geheta) rotd pitlindBPSdileiie 42, 48.49; H, 7.32; N,
16.96; d, 14.31. Found: C, 48.71; H, 7.18; N, 17.03; d, 14.32. EXAWPLE 5
2 ~ MAY 200Z PGTI US98123918 5

[ 1- (5- Thi oxo-4, 5-di hydro-[ 1, 2, 4] oxadi s&femext Y| met hyl ) - cycl ohexyl nmet hyl ]
carbamc acid tert-butyl ester (9) A mxture of |

1- (N- Hydr oxycar bam m doyl net hyl ) - cycl ohexyl met hyl ] carbam c_aci ?tert-butyl
ester (4.85 g, 0.017 nol), 90% 1, 1" thiocarbonyl diim dazol e,O( Y96 g, 0.02
mol ) and DBU ( 1Q39 g9, 0.068 nol )an 10 MeCN ( 150 nlL) _waM St iNjped at room
temperature 19 hpufs. The reactionf fExture was evaporatio dr yness,

OAc. The Et QAc extracts

b 41 neyzand dri ed over 04.
Evaporation foll g py fil t@)ati on augh silica(gel , gwth 3:1
Et OAc/ hexane yi e uponevapdr a aNEg| | d—wict® recrystallized
from Et 20/ hexane te~Qive a pale pinksg0dlid, 2.6 g (47%, ~p-160-161C. 1HNWR
(cbc13) 8 1.1-1.6 (m 19H), 2.53 (s, 2H), 3.00 (d, 2H, J =_7.33 Hz), 4.90
(t, 1H, J = 7.08 H), 12.88 (s, 1H). 28 (APCl) mz 328 (M#® 1 ). 20
Anal ysis cal cul ated for CI5H25N3@3S: C, 55.02; H, 7.70; N, 12.83; S, 9.79.
Found: C, 55.34; H 7.80; N, 12.72; 3 9.43.

3- (1- Ani nonet hyl - cycl ohexyl net hyI,Q-AﬁH [ 1, 2, 4] oxadi azol e- 5-t hi one;
2

(iii)

(i) NH,OH-HC], Et3N;
(ii)  iBuOCOC], pyridine followed by reflux in xylene;
(i) Fe/HCL

Compound 1 [(1-Nitromethyl-cyclohexyl)acetonitrile] can be treated with
10 hydroxylamine hydrochloride in the presence of a base such as triethylamine to

give compound 2.



hydr ochl ori de (10) 25
" [ 1- (5- Thi oxo- 4, 5-di hydro-[ 1, 2, 4] oxadi azol - 3-yl net hyl ) - cycl oherBthAMIaDDZ
carbam c X gb/31ers - butyl ester (9) (2.5 g, 0.0076 nol) was pcakisesegisn 4 M
HO in 1,4-dioxane (75 nmL) and stirred at roomtenperature. The precipitate
whi ch forrred was filtered off and recrystallized fromMOH4 Et20 to yield
1.31 g (66% white solid, 30 mp 210-21 2 3 MAY 2002 WD 99331075
PCT/ U898123918 - TR htfdc (RN ponn® 3 J:aﬁbap&péu‘m fididcompourilt 2b85 (m  4H),
7.99 (s, M5 (APCl) mz 228 (M +1). Analysis calculated for
d pHI 7N30S~ Qr@fme@ W%l%but!dl chiprefgrmaje in hegesence qba hgse such asipyrigine 5 Found:

C, 45.92 ) (1)
(2) (3) Re%oél%?vséab(y:}'eﬂ%{n%% Flﬁp g‘fc %’XP’?“ ﬁ%blﬁﬁo C%n oxXI| gm(ﬁo)m{ ajene 10
(| | ) N ckel cambeadqrwbr;ted\ibttharethréiymﬁmﬂxysednictlon for example, with iron and
lH-Tetraﬁ 4{ 513%4' met.nyl ) -bi cycl o[ 3. 3. 1] nonane-9-carbonitrile (2) To a
soI ut Pon of NYYRCHPHEC Gy it e (ref WD 9733859) (1.2 g, 6.38 mml) in tol uene
( 10 nL) was added trinethylsilylazide ( 1.48 g, 12.87 nmol) followed by 15
di butyl tin oxide (0.16 g, 0.64 nmol). After heating to 95 for 3 days the
m xture was diluted with ethyl acetate, washed with 1N HO and water, dried
over magnesi um sul phate, and evaporated to dryness. Crystallization gave
t he required conpound (0.3 g, 20%; np 189-191C. 400 MHz NWR (d6-DVBO) b
1.50-1.70 (m 4H), 1.75-2.10 (m I1OH), 3.48 (s, 20 2H). 2 3 MAY 2002
WD 99/ 31 075 PCT/ US98/ 23918 -50Synt hesi s of
C[9-(1H Tetrazol -5-yl net hyl )-6i cycl o[ 3. 3. 1] non-9-yl ] net hyl am ne
hydrochl ori de (3) The tetrazole obtained in Step 1 (0.60 g, 2.59 Mol ) in
met hanol (100 nL) was added to a washed suspension of nickel catalyst in
met hanol . The m xture was 5 shaken under 40 psi hydrogen overni ght and then
filtered to renbve the catal yst and evaporated to dryness. The residue was
di ssolved in nmethanol and ethereal hydrogen chloride added. Addition of
ether and filtration gave the required product (0.19 g, 2210). np 232-236C.
400 MHz NMR (d6-DMSO) b 1.40-1.70 (m 8H), 1.75-1.95 (m 4H), 2.05-2.15 10
(m 2H), 3.13 (s, 2H), 3.29 (s, 2H), 8.0 (bs, 3H. EXAMPLE 7 N O/ (i)



(i) CO2Et (1) (2) NN\\ // (iii) ~\ NN """~ (iv) HNNL NH 232\4(@620&
(5) Reagents: (i) Ethylcyanoacetate, NaH, THF;, 15 (ii) KCN, EtOH water,
reflux; (iwOwPIAra7set hyl silyl azide, dibutyltin oxide, toluenectisyg23diskel
catal yst, Methanol Synthesis of

2- (1H Tetrazol - 5-yl net hyl ) - adanmant ane- 2carbonitrile (4) Prepared in the
sane manner as 9-( 1 H-Tetrazol -5- yI methyl) 20 bicyclo[3.3.1

] nonane- 9- c Hebwpocycidsisach as Exanpl e 4. WD 99/31 075 -51 5 10 2 3 MAY 2002
PCTNS98/ 23918 Synt hesi s of

C[2-(1H Tetrazol -5-yl et hyl ) - ada an- 2-yl J- met hyl am ne hydrochl ori de (5)
The nitrite obtained in Step 3 repared in an anal ogous manner to (0.47
g, 1.9 mmol) was shaken with nicKel ggtal yst (one spatula full, washed)
under 50 psi hydrogen overni ght NRftrat «HTlough ki esel guhr and
evaporation followed by treatnent w bt Wanol and et hereal hydrogen

chl ori de gave the required product H was crystallized from nmethanol and
acetonitrile (25 ng, 510); np 250-2 400 MHz NMR 8 1.49 (s, 2H), 1.4
(d, J =13.7 Hz, 2H), 1.59 (d, J = Hz), 1.67 (s, 2H), 1.83 (s, 1H),
1.90 (s, 1H), 1.97 (d, 3 = 12.9 Hz, 2.19 (d, J = 12.7 Hz, 2H), 3.15
(s, 2H), 3.34 (s, obscured by water), 7.99 (bs, 3H). Mass Spec ES+ 248 (
100% ( M+H) €an BxXégithdsid@Y the peneril rome@blied(iniSchémé 33. (2) ~ (iii) ," (3)
(4) | (iv) H2 15 Reagents: (i) Ethyl cyanoacetate, ammoni um acetate, acetic
acid, toluene (ii) Potassium cyani de, aqueous ethanol (iii)

Trimethyl silylazide, dibutyltin oxidschelnf® 38ene (iv) nickel catalyst,

met hanol (5) 2 3 MAY 2002 WD 991 31075 PCT/ US98/ 23918 -52Synt hesi s of

(traps) Cyano- (3, 4-di hyl - cych tyl |ﬁﬁg@§5acet| C g et hylnggber (2)
Traps- 3, 4-di ent anone . 94 r&@c et hyl /cyanoacet ate
(2.93 g, 25.93 anmoni um acet (0 20! 'B“? nmol ) >«@hd 5 acetic

acid (0.31 g, | ) Were heat get her {_]I refT uxi nuene under a
1 2 3
Cl OH
YN\ Cl N'R
NC NHBOC
N N H,N—{  NHBOC
b H,NOH+HCI
Cl —
TEA, DMSO
4 5
Y
- BUOCOCI i-BuOOCHN NHBOC E\ NH
i-Bu
reﬂux in HBOC
Py Troluene
0 7
o0&
I NH
N= NH,+HCl
4M HCI
et
in dioxane



Dean-Starck trap for 24 hours. After cooling and filtration
" ki esel guhr, evaporation gave the required product as an off gﬂ$3@%ggzqy2
(5.0 g, 93%.99480@ysMHz NVR S 1.08 (d, J = 6.0 Hz, 3H), 1.09 pdrudesritisd Hz,
3H), 1.34 (t, J =7.2 Hz, 3H), 1.55-1.70 (m 2H), 2.30-2.45 (m 2H), 3.08
(dd, J = 20.0 Hz, 10 8.0 Hz, 1H), 3.43 4dd, J = 20.0 Hz, 7.0 Hz, 1H), 4.26
(g, J=7.1 Hz, 2H). Mass Spec ES+ 208.f© (MtH) +, 225.19, 230.16 ( 100%
(MtNa) +) . Synt hesi s of
(traps)1-Cy - -di nmet hyl - cycl opent anecarbonitrile (3) The product
from Step 1§?gg§£%¥&§%F€agnnl) was refluxed with potassiumcyanide ( 1.57
g, 24.2 mol) in ethanol/ 10%wvater (50 nL) overnight. Evaporation 15 to
dryness and purification by chromatgraphy eluting with ethyl
acetate/ heptane 1:1 gave the requirgd product as a yellowoil 2.9 g (74%.
tlc rf 0.45 ethyl acetate/heptang-41l. 400 Mz NMR b 1.05 (d, J = 8.4 Hz,
3H), 1.07 (d, J = 8.8 Hz, 3H), 1J49 §Hd, J = 13.2, 11.6 Hz, 1 H), 1.60-1.70
(m 1 H), 1.75-1.90 (m 1 H, 1.18 NHs «-HCI6, 20 14. 8 Hz, 1 H), 2.19
(dd, J = 14.0) 8.4 Hz, 1 H), 2.48 ( =13.2, 6.4 Hz, 1 H), 2.73 (s,
2H). Synt hesi s of
(traps)3,4-Dinethyl-1-(1Htetrazol -5

set hyl ) cycl opent anecarbonitrile (4)
nmol ) was heated with 25
trimethylsilyl azide (2.84 g, 24.7 m~ and di-butyl tin oxide (0.24 g,
0.96 mmol ) in toluene (50 nL) to | 00C@verni ght. The reaction m xture was
diluted with ethyl acetate and washed with dilute hydrochloric acid and

wat er. The solution was dried over nagnesi um sul phate and evaporated to
dryness. Pur/,ti j : TR i thyl acetate gave the
required 30 éﬁ?’gg%@t’tﬂg@% @;{hg%%gf%? °d’?lé'%dd§}%fﬁ%’b/§ S5 3 MAY 2005 WO
99/ 31075 -53 Mass Spec ES+ 206.23 (M+H)+, 228.26 (M-Na)+. PCTN598/ 23918 400
MHz NVR CDC13 8 1.04 (d, J = 7.2 Hz, %%Qnegbcﬁi(d, J =6.4 Hz), 1.56 (dd, J
= 11.6, 11.6 Hz, 1H), 1.55-1.6S (m ﬁ , 1.65-1.75 (m 1H), 1.83 (dd, J =
13.6, 9.2 Hz, 1H), 2.27 (dd, J =14.0, 8.0 Hz), 2.35 (dd, J = 13.0, 6.8 Hz,
1H), 3.36 (s, 5 2H). Synthesis of

(trans)C-[ 3, 4-Di net hyl - 1- 1FFtetrazoI-5-yInethyl)-cyslopentyl] met hyl am ne
hydrochl ori de (5) The tektdzole obtained in Step @1N.90 g) 0.44 mvol ) and
ni ckel catal yst (one spatula full, she re shakeNHt oget her in methano
(200 ni) over ni g, N46{The NHB@E WS f11tered tHdlgh KNEBOQuhr and
evaporated to dryness. \The resi due “?F@ﬁted»mﬁth nol and et herea

hydrogen chloride and therlstirred with di-tertiarybut»d di carbonate (0.80
yar bonat OBG. MeCY 9. 52 @
] ! ’

g, 3.67 mml) and sodiu i n agueous di oxan
( 1:1, 20 nlL) overnight g m xture was diluted wt yl acetate and the
aqueous phase separated, gcidified, and 15 extracted 3 X with ethyl acetate.
The extracts were dried over magnesi um sul phat e, filtefed and evaporated to
give a colorless oil. This oil was stirred with 4 M hydrogen chloride in

di oxan (5 nL) overnight and the8 evaporated to dryness to give the required
product 0.24 g {76% . 400 MHz -DMSO 8 0.88 (d, J = 6.4 Hz, 3H), 0.89 (d,
J =5.6 Hz, 3H), 1.15-1.25 Zp ( 3H), i .35-1.45 (m 1 H), 1.70- 1 .80 (m
2H), 2. 82 (d, J = 13.2 Hz, , 22@% &9K“J = 13.2 Hz, 1 H, 3.04 (d, J =
15.2 Hz, 1 H), 3'05Hé£’ J = 15\2 Hz,7 12H)."Mass Spec ES+ 210 100% (M+H) +.
El emrent al anal ysi | at ed f CYpHI9N5' HC1~O. SH20: C, 47.14; H, 8.31

N, 27.49. 25 Found: C, 47.23; H, 97; N, 27.16.

5 10



WO 99/ 31075 2 3 | ~pY 2002 PCTI US98/ 23918 -54CLALMS 1. The conmpounds of the
i nvention are those of formula HZN R H2ZN R R10 (CH2) n H2N R ( m
(CH2)n or YO¥9/(10192) RRRR3 A 7 R6 RS 4 1 1C 1F 2N R R8 ms

or R~ R2 or R6 R3 RI3 RS R4 R10 R12 R11 1G 1H 5 10 15 or a pharmaceutically
acceptabl e salt thereof wherein: n is an,integer of fromO to 2; mis an
integer of fromO to 3; R is sulfonam de, am de, phosphonic aci d

het er ocycl e, Hetsroeysles Sachds or hydroxamic acid; Rl to R14 are each

i ndependently sel ected from hydrogen or stral ht or branched al kyl of from
1 to 6 carbons, unsubstituted or SUbStIth\% enzyl or phenyl which
substituents are selected from hal ogen aI koxy hydr oxy, car boxy,
car boal koxy, trifluoromethyl, and nj WO 99/ 31075 -55A
is a bridged ring selected from R~ R~ tt2)p (1) (2) (C,22)p , and Z4
(4) (5) ~V~Hv 200z PCTI US98J23918

can be synthesized by the general route shown in Scheme 6 below:

Scheme 6

S
O
NO, No, NO zN - NH
CN NOH
@ NH, (i)
1 2 3
o
2
(iii)
5
§)) NH7OH-HC], Et3N;
(ii) 1,1"-thiocarbonyldiimidazole followed by DBU or DBN;
(iii)  Fe/HCI.
Compound 1 [(Nitromethyl-cyclohexyl)acetonitrile] can be treated with
10 hydroxylamine hydrochloride in the presence of a base such as triethylamine to

give compound 2.



~ (CZ, Z2)o > > Z4 Za (3) wherein 5 ~ is the point of attachment; Z1 to Z4
) are each independently selected from hydrogen and net hyl ; o |3 Mp\Y

of from1wooez@sd p is an integer of fromO to 2 with thep(pf/ggggmg |n
formula | Ris not -SO3H when mis 2 and nis 1. 10 2. A conpound accordl ng
to Caim1l V\/nerein the formulais 1, mjs 2, and HNN ~N~\ORis ~ Nor NH
@) 2 3 SAY ~' ~ ~~ WD 99/31075 PCT/ US98/ 23918 -563. A conpound accordi ng
to Aaim1l wherei fh&hdirody &M'&H@%ﬁh&@ cﬁﬁbé‘ﬁfeﬁﬁlreﬁrf% e Pr - SO2ZNHR1S
wherein R15 is straight or bra or trifluoronethyl. 5 10 4. A
conpound acctogatinant wish d]la-thwc:arbmykhhmldazole followed by a base such as

Accor ding 1 2? LYo P Hem AR RAR 108, Comound

according t ?m 1 and selected from (

1- am nonet hyl cycl ohexyl net hyl ) - phosphoni ¢ aci d and

(2- ami honet hyI 4- Tbe¢ hiptoprmippund f;ﬂmqmbth):caxba:hon?crtdﬁ toclhcpmqnttethammedi ng to
Caim1l wherein Ris het er cle se i~ NN, ~ O,
O~ ~S ~an erUC"OW‘\I?‘FT "'("\amlﬂpq\lx’NIhSm“ %%élyar%[‘fq"éa'iﬂ A corrpound according to
Claim1l and selected fromGC|[1l-(1Htetrazol -515

yl met hyl ) cyc].ohex nmet hyl am ne, and 4-nethyl-2-( 1
Htetrazol 5- 1)71 %ﬁi"f’ Msyl am ne. 9. A conpound according to Claim1l and
selected from (1-Am nonethyl-cycl ohexyl net hyl)-phosphonic acid; ( 1
R-traps) ( 1- Am nonet hyl - 3- net hyl - cycl ohexyl hyl) 20 phosphoni c aci d;
(traps) (1- Am nonet hyl - 3, 4-di net hyl - cycl ogen nmet hyl ) phosphoni ¢ aci d; WO
991 31075 -57 2 3 MAY 2002 PCT/ US98123918/( R-traps) (
1- Am nonet hyl - 3- met hyl - cycl opent yl khy « RINggphori ¢ aci d;

2

can be synthesized following the general route as shown in Scheme 7.

10 Scheme 7

N
CN OH
(1) (i

et

\ NH
H2N

0
/S%

(ii1)



(1 Scis)( 1-Amnonethyl -3-nethyl -cycl opentyl nmet hyl) - phosphorl c aC| d; 5

1 S-traps)( 1-Am nonet hyI - 3- et hyl - cycl opent yl net hyl ) phosphor ¥ ?002
1R-cis) ( wwdéwoym@aet hyl - 3- net hyl - cycl opentyl met hyl ) - phosphor pet/@ssshaofs

a, 3a, 4a) ( 1- Am nonet hyl - 3 4-di net hyl -cycl opentyl net hyl ) 10 phosphoric acid;
( la, 3(3,4~i)( 1-Am nonethyl -3, 4-di rretg | - cycl opentyl net hyl) phosphoric
acid; (R ( 1- An1 nomnet hyl - 3, 3- di net hyl §c| opent yl met hyl ) - phosphoric acid; |

S (S)( 1- Arr‘(l ol }%ld}_:,@q hyl - cycl opentyl met hyl) - phosphoric acid; (
1- Ami nonet h y I met hyI cycl obut yl net hyl ) - phosphoric acid; 2-(

1- Am nomet hyihy Cy(l'lOJﬂlﬁlS&’drborNi&l}’rﬂfd@%Meiﬁ@lﬁi\ﬁéﬂ Biesilica éel%r[B’F?r@E%
1- Am nonet hyl - 3- net hyl - cycl ohexyl ) - N-hydroxy 20 acet am trans) 2-(

1- Ami nonet hyiii) 3, Fedi@et hyl - cycl opentyl ) - N- hydroxyacetam de; ( 1 S-cis)2-(
1- Ami nonet hyl - 3- met hyl - cycl opentyl ) - N- hydr oxyacet am de; 25 (1R-trans)2-(
1- Am nonet hyl - 3- net hyl - cycl opentyl ) - N- hydr oxyacet am de; (

1R-ci s) 2- (1- Am n@Bgonhd 3-[(Rivdydet ERAS% Y )aceldniip @%ﬂ’béiﬁsﬁté(mvﬁiﬂ (1
S-trans)2-( 1-Am non‘feb%ﬁhyl [Mmat hng‘{)/’cl ope)my‘e wj roxy30 acetamide; ( 1

a, 3a, #a) 2- ( hydrawylasties hydrochlarid inghepres IQS;@éW@%L)C}/lMS spethplatpinectet ani de;
W O 99/ 310p 8 Z002 PCTI US98/ 23918 ( 1 a,3(3,4~i)2-(
1- Am nonet h)%f‘% °§‘Pé’“¥@§h -cycl opentyl )-N hydroxy-acetam de; (S)2-(

1- Ami nonet hyl - 3, a‘mltﬁwrdsbybh@mhpmmtybanwmﬁmwrmedrﬁmm2t§y (R 2-(
1- Am nonet hyl - 3, 3-di et hyl - cycl openty ﬁdr ox acetam de; 2-(
1- Ami nonet hylrea@wsu Hithek, hythlqggr@peﬂdtlwqazmq& pwgi 3 eatmang with silica gel

or boron trifluoride etherate.
10 The nitro compound (compound 3) can be converted to the required amine

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

Heterocycles such as

O
V/
O—s/
N, \

can be synthesized following the general route outlined in Scheme 8:



N-(2-( 1- Am nonet hyl - cycl ohexyl ) - et hyl ] - met hanesul f onam de¢ Al
S-cis)N-[2-( 1- Am nonet hyl - 3-nmet hyl - cycl ohexyl ) - et hyl ] metZa'%M&Yf QQQ% de;
(trans) N- [Wo(®9s104ai nonet hyl - 3, 4- di net hyl - cycl opent yl ) - et hyl §CT/US98/23918

~met hanesul fonam de; ( 1 S-cis)N[2-(

1- Am nonet hyl - 3-met hyl -cycl opentyl ) -ethyl ] 15 nmet hanesul fonam de; ( 1
R-trans) N-[ 2-( 1- Am nonet hyl - 3-nmet hyl - cycl opentyl ) -et hyl ]

met hanesul fonam de; ( 1 R-cis)N[2-(Scheme8

1- Arni nomret hyl - 3- met hyl - cycl opentyl ) -ethyl] nethanesul fonam de; 20 ( 1
S-cis)N-[2-( 1- Ami nonet hyl - 3- et hyl - cycl opentyl )-ethyl] net han%sul f onam de;
( la,3a,4a)N-[2-( 1-Am nonet hyl -3, 4-di net hyl -cycl opentyl) Y

et hyl ] -met hanesul fonam de; ( 1 a, 3(3,4(3)N[2-( O0—s

1- Ami nonet hyl - 3,4-di net hyl -cycl opentyl) 25 ethyl]-mnet har}ésul Wam' de;
(S)N-[2-( 1-Ani nont hyl - 3, 3- di et i{iyl2 cycl opentyl ) - et l§Op X
nmet hanesul f onamide; (R)N-[2-(
1- Am nonet hyl - 3, f
N-[2-( 1-Am none pbutyl ) - etihyl ] e
3-( 1- Ami nonet hy | ohexytTeThyl [ NH, 2 oxatti az
2002 WD 99/ 31075 &9 PCT/ US98/ 23918 1 S-cis)3-(

1- Am nonet hyl - 3- net hyl - cycl ohexyl nethyl )-4H [, 2, 4] oxadif\zol - 5-one;
(trans)3-( 1- Ami nodet hyl - 3, 4- di net hy®- cycl opent yi met hyl )2 4H [

1, 2, 4] oxadi azol -5-one; 5 ( 1 S-cis)3-

1- Am nonet hyl - 3-net hyl -cycl opentyl neghyl )-4H [ 1, 2, 4] oxadi azol -5-one; ( 1
R-trans) 3-( 1- Am nonet hyl - 3- met hyT™=xycl opent yl net hyl ) - 4H (

1, 2, 4] oxadi azol -5-one; ( 1 _R-ciM)3-

1- Am nonet hyl - 3- et hyl - cyc‘l* ent rretl-LyI ) - 4H

bnani de; 30
esul f onam de;
one; 2 3 t~-AY

(iii)

()  NHoOH-HCI, Ei3N;
(i)  Pyridine, SOCly;
5 (iii) Fe/HCL

Compound 1 [(Nitromethyl-cyclohexyl)acetonitrile] can be 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
10 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.

The following examples are illustrative of the instant invention; they are

not intended to limit the scope.



0 [ 1,2, 4] oxadiazol -5-one; ( 1 S-trans)3-(
Ami norret hyl - 3- met hyl - cycl opentyl nethyl )-4H [ 1, 2, 4] oxadi azgl3 EMAYeZDOZl
3a, 4a) 3-WORY/A7fonet hyl - 3, 4-di met hyl - cycl opentyl net hyl } 4PCt/US98/23918
2, 4] oxadi azol -5-one; 15 ( 1 a,3 (3,4[3)3-(
Ami nomet hyl - 3, 4-di met hyl - cycl opentyl pgt hyl ) 4H[ 1,2, 4] oxadi azol - 5- one;
S)3-( 1- Am nonet hyl -3, 3-di net hyl -cycl opentyl net hyl )-4H |
2, 4] oxadi azol - 5-one; (R)3-( EXAMPLE 1
Am normet hyl - 3, 3-di net hyl - cycl opentyl net hyl )-4H 20 [
, 2, 4] oxadi azol - 5- one; 3-( 1- Am nonet hyl - 3, 3-di net hyl - cycl obut yl net hyl ) - 4H
1, 2, 4] oxadi azol -5-one; 3-( 1- Am nonet hyl - cycl ohexyl n@t hyI)O4H—(
2, 4] oxadi azol e-5 thione; 25 ( 1 S-cis)3-(CN SNT CON
Am nonet hyl - 3- met hyl Ocycl ohexyl net hyl ) {AH [ 1, 2, 4] oxadi kzol €- 5-t hi one;
3 4- di met hyl -

1
1-
a,
1,
1-
(

1,
1-
1
[

1
1-
(

trans)3-( 1-Am nonet hy|l - opentyl met hyl ) -
4] oxadi azol e-5-t ]

1,2, (i1)
1- Ami nonet hyl - 3-nmet h

1,2

1-A

30—f———>» 3)
, 4] oxadi azol e- 5-t

m nonet hyl - 3- net hyl -cycl opentyl net hyl )-4H ( 1, 2, 4] oxadi azol e- 5-t hi one;
WD 991 31075 -60 ~~.,~~da02 ( 1 R-cis)3-((2) i
- Am nonet hyl - 3- et hyl - cycl opentyl met hyl )-4H [ 1, 2, 4] oxadi az %)St hi one;

1
1 S-trans)3-( 1- Am nonet hyl -3 met hyl - cycl opent yl net hyl ) - 4H
1, 2, 4] oxadi azol e-5-thiong} ( @& a, 3a,4a) 3¢ O
1- Ani nomet hyHCBH4Ndi net b gcl oper@ NAEP? O\‘N+/ NH,
1, 2, 4] oxadi azol e-'§-t hi qne; ”?\1 a, 3~i, 0’/ AN
1- Am nonet hyl - 3, 4-"d{net'hyl"- cycl opentyl et byl ) Y4H (
1, 2, 4] oxadi azol e- 5_4T~Qne; (S)@;( @iv)
1- Am nonet hyl - 3, 3- hyl g&yclopent yl |) - 4He@0—~—
1, 2, 4] oxadi azol e- gne; (R)3-(
1- Ami nonet hyl - 3, 3-di fret hyl - cycl opent yl nethyl )-4. H
(©6) (5) ()

Reagents:
(1) Diethylcyanomethyl phosphonate, NaH, tetrahydrofuran;

5 (i) Nitromethane, tetrabutylammonium fluoride, tetrahydrofuran;
(ili) Borane methyl sulphide, toluene;
(iv) Triethylamine, methanesulphonyl chloride, tetrahydrofuran;
(v) 10% Pd-C, hydrogen gas, methanol then HCl.

Cyclohexylidene-acetonitrile (2)

10 Sodium hydride (60% in oil, 0.80 g, 20 mmol) was suspended in 50 mL
tetrahydrofuran and chilled in ice under nitrogen. Diethylcyanomethyl
phosphonate (3.85 g, 22 mmol) was added dropwise in 10 mL tetrahydrofuran and
stirring continued for 15 minutes to give a clear solution. Cyclohexanone (1.90 g,
19 mol) was added in 5 mL tetrahydrofuran and the reaction mixture allowed to

15 warm up to room temperature. The liquor was decanted and the residue washed
three times with ether. The liquor and washings were combined, washed with
dilute hydrochloric acid and water, dried over magnesium sulphate, filtered, and

evaporated to dryness. The residue was purified by chromatography on silica

L



[ 1, 2, 4] oxadi azol e-5-t hi one; 3-(
" 1- Ami nonet hyl - 3, 3-di net hyl -cycl obatyl met hyl ) -4H [ 2 3 MAY 2002
1, 2, 4] oxawgud1e7rs5- t hi one; 15 G (1 1-( PCT/US98/23918
1H Tetrazol -5-yl net hyl ) -cycl ohexyl ] -methylamne; ( 1 S-cis)C[ 3-Mthyl-1-(
1 Htetrazol -5-yl net hyl ) cycI ohexyl ] mg hyl am ne;
(trans)C-[3,4-Dinethyl-1-( I Htetrazol “5-yl methyl)-cycl opentyl]

net hyl am negluéflg @wtlx ﬁxhé/)a‘ﬁy( dcdviae ayl rolaﬁe the requxrcd product as a colorless
Htetrazol -5-yl nmeth

-cycl opentyl ] yl am ne; 1
R-trans)C | Qlll(/bﬁlﬁyﬁ ( 1 Htetrazol -5- yI met hyl ) - cycl opentyl] nethyl ani ne;

o e o OGO g e i 8 0L R o,
1Htetrazol - t ntyl] methyl am ne; ( 1 a,3a,4a)C|

3, 4- Di net hyl’ "1 %E% 2%& est(f%(cofﬁ yI met hyl ) cycl opentyl]-methyl am ne; 30 (
la, 3~3, 4~ ) @R it 2!93?9251389' 221%163&1@4 gazol - 5-yl met hyl )

cycl opentyl ] - net hyl"am ne: 9/31075 -61 2 3 MAY ZOp2 PCT/ US98/ 23918

(S)YC[3,3-Dinethyl-1-( 1 Htetrazol -5-yl nethyl)-cycl opentyl] nethyl am ne;
(RC][ 3,3- IZI-Nitm;ﬂetliyl(cyi:loliexm-aeatoh}tﬁkym”et hyl ) -cycl opentyl] net hyl am ne;
C-[ 3, 3-Di net hyl t . obut vyl J hyl am ne;

N (2 (2 Am nomeig e eameRyRe 21 15 B o sl mifotebeis B caul 1 onar de:
(1 S-cis)N1B31(mdiof)End WtRblN a%niﬂ%ﬁﬁ%'ﬂlﬁlﬁaé PNENY in terr@hybrbfukanCl GnfL, 10
trifluoro-nethanesul fonam de; (trans) N[ 2-(

1- Ami nomret hyl0-memal) gvere heaped m)&ﬂ mpemrghyyirdpmlt]) 70°C overnight. The reaction

g’ g\:m E);r:az L;q%cglrgrg{ag Hute 1\5\11 4 desta%tq}?gﬁ’i'ashesc} w1t[12chlgne hydrochloric acid

and water, dried over magnesium sulphate, filtered, and evaporated to dryness.
The residue was purified by chromatography on silica eluting with heptane/ethyl
acetate 3:1 to give the required product as a yellow oil (0.83 g, 71%).
1H NMR 400 MHz (CDCl3): & 1.57 (s, 10H), 2.63 (s, 2H), 4.52 (s, 2H).

15 Analysis calculated for CgH{3N207:

C,59.32; H, 7.74; N, 15.37.
Found: C, 59.40; H, 7.65; N, 15.18.

2-(1-Nitromethyl-cyclohexyl)-ethylamine (4)
Borane methyl sulphide (2.0 M in toluene, 1.3 mL, 2.6 mmol) was added
20 to compound 3 (0.4 g, 2.2 mmol) in toluene (10 mL) under nitrogen. After heating
to 60°C for 3 hours, the mixture was allowed to cool, and 15 mL methanol was
added followed by 15 mL 4 M HCI in dioxan. After reflux for 1 hour, the mixture
was evaporated to dryness. Crystallization from ethyl acetate gave the required
product as colorless crystals (0.23 g, 47%); mp 170-173°C.

25 1H NMR 400 MHz (dg-DMSO): & 1.30-1.50 (m, 10H), 1.64-1.69 (m, 2H),
2.82-2.86 (m, 2H), 4.57 (s, 2H), 7.89 (s, 3H).
Analysis calculated for CgH{gN2O2°HCI+0.2H7O:
C,47.77;H, 8.64: N, 12.38.
Found: C, 47.80; H, 8.66; N, 12.64.



C, C Ctrifluoro-nethanesul fonamde; 15 ( 1 S-trans)N-[2-(

1- Am nonet hyl - 3-nmet hyl - cycl opentyl ) -et hyl ] 2 3 MAY 2002
C C Ctrifwmoogwsiomst hanesul fonamide; ( 1 S-cis)N[2-( PCT/US98/23918

1- Am nonet hyl - 3- net hyl - cycl opentyl ) - et hyI ]

C, C Ctrifluoro-nethanesul fonam de; 6? trans) N-[ 2-(

1- Am nonet hyl - 3- net hyl -cycl opentyl )- et’ﬁyl ] 20

C C Ctrifl UM-(mNibeuineth f-@jb‘l(iﬁdi@l) e(th%'l@»xﬁahﬂﬁéﬁﬂtbﬁalhlde 5)
1- Ami nonet hyl - 3, 4- di net hy opent
ethyl]-C C Ctri fTuahmlan@wﬁ%@%m %ﬁamlbyas added (drapwise tosg mixtyre of the

1- Ami nonet hy, gﬁﬁm )

ethyl]-C, C, (ih?’r | ﬁwgfborggfo?rﬁgt ﬁg%géso u Ir%#i (c)fgo g23'1( g) Rll-)[aﬂd (n ethane sulfonyl
1- Am norret hydhl@ide @.36¢,16/3 mm{cd) ﬁn@ﬁih&d}efﬁtth3b1ﬂﬁAﬂer stirring at room
trifluoro-nmethanesul fonam de;

1- Ami mdnet hy{FIRETRIRIE fa% %PPuré’y‘éF Hﬁémf‘ywys filterpfl; dilated with ethyl acetate, and
ar X;nl ﬁg;rgt hy 5‘%@?)%&' rretnﬂg}gcycﬁl& Eé taél saturﬁtep]soe:lugl %ca\;};Bonate solution, and

trifluoro- rreWhmneismeowaamagmsuﬁn (sulibha%;l fileered, land ecyporaébroydrpmdskhyThe- 4H- (

124]th|ad|a | - 5-one; 9l 3 5 -62 2 MAY .Z PCT/ US98/ 23918 ( 1
S'ois)a-( LRHHBREE HWS‘@‘XFQ’%WP g:‘VZP‘EPﬁ%‘WF%PMﬂ giteygplpricss crysials

1, 2,4]thiadi

513%56 é-8&
1- Ani nonmet hy@ZS % | rreth(? cyc opentyl methyl )-4H [ 1, 2, 4] t hi adi azol - 5- one;

1 Rygi s) 3- t l
(1 > 4]1?h| ;dl glggfm?mMHWd6§?1?I§g])Z$1%%sCi SPEA! WP 3510 605h, [281), 2.89

1- Am nonet hyts; QHMQ'QLBWQ{ ngru 5 (gagnylf)gjlu =)k 8z,4H)hi adi azol - 5- one;
S-cis)3-( 1- Am nonet hyl - 3- gentyl met hyl ) - 4H 10 |
1, 2, 4] t hi adi Apalysis.caleulated prQmHaeﬁsaoa

1- Ami nonet hyl - 3- et hyl cl opent thg/ @4H [ 1,2,4]thiadiazol -5-o0one;
a, 3a, 4a) 3- ( 1- Ani n&r&SM%7ﬁ3dP¥ré9 Fopentyl methyl) 4H |

1,2, 4] thi ad'P&SH 5@&%7715{ (7614a1\13(1§’5§~8)13I(7

1- Am nomnet hyl - 3, 4- di net hyl -cycl opentyl ne

15 N-[2-(1-Aminomethyl-cyclohexyl)-ethyl]-methanesulfonamide
hydrochloride (6)

Ten percent Palladium on carbon was added under nitrogen to a solution of
compound 5 (0.35 g, 1.3 mmol) in methanol (50 mL). The mixture was shaken
under 40 psi hydrogen for 6 hours and then filtered through keiselguhr. The

20 filtrate was evaporated to dryness. 4N HCl in dioxan was added followed by ether
to give the product as a colorless crystalline solid (0.33 g, 92%); mp 196-199°C.

IH NMR 400 MHz (dg-DMSO): § 1.25-1.45 (m, 10H), 1.55-1.60 (m, SH),
2.70-2.75 (m, 2H), 2.90-2.95 (m, 5H), 6.86 (t, J = 6.0 Hz, 1H), 7.86 (bs, 3H).
Analysis calculated for C1gH29N2072S*HCI+0.25H70:

25 C, 43.63; H, 8.60; N, 10.17.
Found: C,43.43;H,8.64;N,9.95.
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H[ 1,2,4]thiadiazol-5-o0one; (S)3-(
- Am norret hyl - 3, 3-di net hyl -cycl opentyl methyl)-4H [ 1,2,4]thi acz &MA!BB@Z
R) 3- ( 1- Awonwsmthyl - 3, 3- di net hyl - cycl opentyl net hyl ) - 4H 20 HcT/US98/23918
, 2, 4] t hi adi azol - 5-one; 3-( 1- Am nonet hyl -3, 3-di net hyl - cycl obut yl net hyl ) - 4H
1, 2, 4] t hi adi azol -5-one; C[ 1-(2- O(O_-4 , 3-di hydro-2~, 4-[
2, 3, 5] oxat hi adi azol -4-yl met hyl) cycl ohexyl]-nmethylamne; 25 ( 1
-Cci s) G [ 3- Met hyl -1-(2- oxo0- 2, 3- di hyEKAMPLEAR [
2, 3, 5] oxat hi adi azol - 4-yl met hyl ) - cycl ohexyl ] rret hyl am ne;
rans) C-[ 3, 4- Di net hyl - 1- ( 2- oxo- 2, 3-di hydr o- 2
2, 3, 5] oxat hi adi azol -4-yl nmet hyl ) - cycl g% yI ] rret hyl arp]i\lné\I (1
-Cci s)C [ 3-Met hyl -1- (2 0xo0- 2, 3-di hyd|HN27~ﬂ 3 /N
, 2,3, 5] oxat hi adi azol - iye; ( 1 Rtrans)C|
- Met hyl - 1- ( 2- oxo- ﬁg
2,3, 5] oxat hi adi a Ane; 2 ~ MAY zoo2
WO 991 31075 -63 ( 1R 0-2~, 4 [
1, 2, 3, 5] oxat hi adi azg e; (1
S-traps) G [ 3- Met hyl %
1, 2, 3, 5] oxat hi adi azol - 4-yl net hyl ) - cycl opent yI ] - met hyl am ne; PCTI US98/ 23918
( Ia,3a 4a) G- [ 3, 4- D ngyhyl - 1- (2- oxo- 22)3- di hydro-2~, 4 3)
1, 2, 3, 5] oxat hi adi azol - 4-yl net hyl ) - cycl opentyl ] - met hyI anune; (1 a,3
~i,4(3)C[3, 4-D net hyl - 1- (2- oxo- 2, 3-di hydro-2~,4 |
1, 2, 3, 5] oxatReagéhtgzol - 4-yl met hyl ) - cycl opentyl ] rret hyl am ne;
(S)C[S 3-Di et hyl - 1- (2- oxo- 2, 3-di hydr o-2~, 4
[1,2, 3, 5] ox&d h.%rematmsﬂulayqdﬁetpmﬁtbyl@y@prag@rﬁw]m hexanss) alefusae:
(R C [g3, 3- D| t
1,2,3 Sg] oxat ‘g?ﬂgi’gi"-gﬁ"?y rre g)chyc %’p%}%"@ Clmet hyl am ne;
C [3 3- Dlrrethyl 1- ( 2- oxo- 2, 3- d| hydro-2~4-[ 1, 2, 3, 5] oxat hi adi azol
4-yl met hyl) TR .
1- Am nonet hyfwgl ??Epr%%? %E%Q?\gg &%’F’é%'gerﬁg%o;mt(mi (ﬂ- traps) (
1- Ami nonet hyl - 3- B4 Ayslumnadf olieebiy hjtrile (Griffiths G., Mettler H., Mills L.S., and

Previdoli F., Helv. Chim. Acta, 74:309 (1991)) (1.48 g, 10 mmol) in toluene

(20 mL) under nitrogen was added trimethylsilylazide (1.15 g, 10 mmol) followed
10 by trimethylaluminium (5 mL, 2.0 M in hexanes, 10 mmol). After heating to 90°C

overnight, the mixture was allowed to cool and added carefully to ethyl acetate,

ice and 6N hydrochloric acid. The aqueous phase was extracted with ethyl acetate,

and the extracts washed with water, dried over magnesium sulphate, and

evaporated to dryness. Crystallization gave the required compound (158 mg, 8%).

15 C-[1-(1H-Tetrazol-5-ylmethyl)-cyclohexyl]-methylamine hydrochloride (3)
The tetrazole (compound 8, '158 mg, 0.83 mmol) in methanol was added to

a washed suspension of Raney nickel in methanol. The mixture was shaken under
40 psi hydrogen for 3.5 hours and then filtered to remove the catalyst and
evaporated to dryness. The residue was partitioned between ethyl acetate and

20 dilute hydrochloric acid. The aqueous phase was separated and evaporated to
dryness. Recrystallization from methanol/ether gave the required product (44 mg,
23%); mp 176-179°C.

1H NMR 400 MHz (dg-DMSO): & 1.20-1.60 (m, 10H), 2.84 (s, 2H), 3.07 (s, 2H),
8.06 (bs, 3H).



met hanesul f onanude; (traps)( 1-Am nonethyl -3, 4-di net hyl - cycl gp%rmw
nmet hanesul f onanude; 20 ( 1 S-traps)( 1-Anvnonet hyl - 3- net hyl - ntZﬂGZ

met hanesul WOr9a31Q¥8; ( 1 R-cis)( 1- Am nonet hyl - 3- et hyl - cycl epEmISy8/)3918

met hanesul fonam de; (1R-traps)( 1-Anunonethyl -3-nethyl-cycl opentyl) 25

met hanesul f onam de; ( 1S-cis)( 1-Am nonggthyl-3-methyl-cyclopentyl)

nmet hanesul fonam de; ( 1 a, 3~i,4~i)( 1-Am nonethyl -3, 4-di nmet hyl - cycl opentyl)
met hanesul fonam de; 30 ( 1 a, 3a, 4a) EXAMPLE 3

1- Ami nonet hyl - 3, 4-di net hyl - cycl opentyl ) net hanesul f onam de; WO 99/ 31075
_(~_ (R ( 1-Am nonet hyl - 3, 3-di net hyl - cycl opent yl ) net hanesul f onam de; ~~~, ~~
zoo PCT/ US98/ 23918 (S)( Ox

1- Ami nonet hyl - 3(B-di et hyl - cycl opgiyyl ) net haneMul f onami de; S (
1- Ami nonet hyl - 3 J3- di net hyl - cycl gbutyl ) - met haneul f gpam de;
(1- Am nonet hyl 5] ohexyih ) - met hghesul f ongjg aci
1- Am nonet hyl hyl —eyetohe - met haregw| f
1- Ami nonet hyl -8, 4<di net hyl - cy( p
S-traps)( 1- Am nonet hyl - 3- et hy anesul fonic acid; (
1S-cis)( 1- Am@pnet hyl - 3- et hyl - gycl opentyl)-met hanesul fonic acid; 15 (
1R-traps)( 1-Am nonet hyl - 3- net hSA cycl opentyl) - hanesul fonic acid; (
1R-ci s)( 1- Am no thyl 3- et hyl - I opentyl ) -met hanesul foni ¢ acid; (

la, 3(3 ~i) (O A0 norret hyl - ¢- d—r t hyl -cycl opentyl) 20 net hanesul f oni ¢

aci d; 1 a, 3a, 4a)( 1- Ami nonet yl -3, 4- d| met hyI S%H entyl) met hanesul fonic
aci d;
Me
Ejv‘”) O, by
0O

(6)

Reagents:
(i) Diethylcyanomethyl phosphonate, NaH, tetrahydrofuran;
5 (ii) Nitromethane, tetrabutylammonium fluoride, tetrahydrofuran;
(iii) Borane methyl sulphide, toluene;
(iv) Triethylamine, acetyl chloride, tetrahydrofuran;
(v) 10% Pd-C, hydrogen gas, methanol then HCI

Cyclohexylidene-acetonitrile (2)

10 Sodium hydride (60% in oil, 0.80 g, 20 mmol) was suspended in 50 mL
tetrahydrofuran and chilled in ice under nitrogen. Diethylcyanomethyl
phosphonate (3.85 g, 22 mmol) was added dropwise in 10 mL tetrahydrofuran and
stirring continued for 15 minutes to give a clear solution. Cyclohexanone (1.90 g,
19 mmol) was added in 5 mL tetrahydrofuran and the reaction mixture allowed to

15 warm up to room temperature. The liquor was decanted and the residue washed
three times with ether. The liquor and washings were combined, washed with
dilute hydrochloric acid and water, dried over magnesium sulphate, filtered, and
evaporated to dryness. The residue was purified by chromatography on silica

eluting with heptane/ethyl acetate 4:1 to give the required product as a colorless
20 oil (1.5 g, 67%).



(R ( 1-Am nonethyl -3, 3-di net hyl -cycl opentyl ) - net hanesul f oni Q?fmi 25 S)(
1- Am nonet hyl - 3, 3-di net hyl - cycl opent yl ) - met hanesul f oni ¢ aci A

(1- Ami nomd¥M99/31878- di et hyl - cycl obut yl ) - net hanesul f oni ¢ aC|R!:T/US98/23918

~ (1- Ami nonet hyl - cycl opent yl net hyl ) - phosphoni ¢ acid; 2-(

1- Am nonet hyl - cycl opentyl ) - N- hydr oxy- agst am de; 30 N-[2-(

1- Am nonet hyl - cycl opentyl) - et hyl ] - met hanesul f onam de; 3-(

Al ) ! dj 23 e 49 (MWD 99131075
LA noret Yo BRERIY Asu)e g1 6, 25ACH 23 12 20062.49 !

1- Am nonet hy&@ngogﬁ ty td.) - 4H- [1, 2, 4] oxadi azol e-5 thione; CG[ 1-( 1
H Tetrazol - 5-yl rreth I opent rrethyl am ne; N-[2-(

1- Ani nonet hyR V@WIZ?@énZ%ﬂ% 22:k7h}6§/3 @449C-trifluoro S nethanesul fonam de; 3-(
1- Am nonet hyl - cycl opentyl methyl )-4H-[ |, 2, 4]t hi adi azol -5-one; G|

1- (2- Oxo- 2, 3:qdi.hydro-2~ 4- ( 1.2 3 5] gxathi adi azol - 4-yl net hyl)

cycl opent yl ?1'%{]%Weghﬁn'}é'Ch{heﬂliﬁfﬂ%ﬁ{"ﬁ?{y—)cycI opent yl ) - met hanesul f onani de;
10 (1-5Am nomet hlemmdrm@@@h%bmnmtmwgwm ﬁﬁh@l JAfiir6ethane (0.80 g,

(9- Am nonet h\él -bicyclo[ 3.3 non-9-yl et h {;QOS phoni ¢ aci d;

9- Ani nomd Hﬂlmmolﬁﬁﬂﬂé?@bgtﬂ aqrmmtgnﬂuymﬂeh My tetrekydapfugs, 10 mL,

2- (9- Ami | -b t d 15
o- prm nomdBIBTSD et Fefie s 20k shEaB ot F 0% b AR REE) 5 o
9- Ami nonghiltire Ras MALRE i e7fh9Jl Reftak- aYnhrWésHHd with-dilufe hydrochloric acid

, 4] oxadi azol e- 5-t hi one; H Tetrazol -5-yl methyl )-bicycl0[3.3. 1

2- (
N-[
-(
g
on- 9- yI ] apg waserhgtiechoves mam@sxxrpgumwoﬁh@msu angjeygparated t@dryness.
0
- (
2
, 2,

n- Y C C Ctrifluoro-neth

o- K0 norma Ry PHRN Yer pyiicd oy o B BHPRR K AR A e wit heprancreny

, 2, ] t hi adiageate H1 o0 give P reqiifed prof¥ct-ag a@eﬂbh)tﬁilr(o-@*g,, 21%).

3, 5] oxat hi adi azol -4-yl methyl) bicyclo[3 .3.1 ]non-9-yl]-nethylam ne;
1H NMR 400 MHz (CDCl3): 6 1.57 (s, 10H),263 (s, 2H), 4.52 (s, 2H).

Analysis calculated for CgH13N207:

C,59.32; H,7.74; N, 15.37.
15 Found: C, 59.40; H, 7.65; N, 15.18.

2-(1-Nitromethyl-cyclohexyl)-ethylamine (4)

Borane methyl sulphide (2.0 M in toluene, 1.3 mL, 2.6 mmol) was added
to compound 3 (0.4 g, 2.2 mmol) in toluene (10 mL) under nitrogen. After heating
to 60°C for 3 hours, the mixture was allowed to cool, and 15 mL methanol was

20 added followed by 15 mL 4 M HCI in dioxan. After reflux for 1 hour, the mixture
was evaporated to dryness. Crystallization from ethyl acetate gave the required
product as colorless crystals (0.23 g, 47%); mp 170-173°C.

IH NMR 400 MHz (dg-DMSO): 3 1.30-1.50 (m, 10H), 1.64-1.69 (m, 2H),
2.82-2.86 (m, 2H), 4.57 (s, 2H), 7.89 (s, 3H).
25 Analysis calculated for CoHgN2O2°HCl1+0.2H5O:
C,47.77, H, 8.64; N, 12.38.
Found: C, 47.80; H, 8.66; N, 12.64.
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N-[ 2- (2- Ami nonet hyl - adamant an- 2-yl ) -et hyl ] met hanesul f onam de; WO
99/ 31075 -66 2 3 MAY 2002 PCT/ US98/ 23918

3- (2- Ami nomN-[R{ 1 NeroR1Rt Iy ldh@ﬁillj'-)émyi]flkte[taﬂudh(s} oxadl azol -5 one;
(2- Am nonet hyl - adamant an- 2- )-4H [ oxad| azol e 5-thione;

C[2-( 1 H Tet rihgsmige pmr@pf\;lw;ie ada(eﬁmpanncté’rw ?0 aez 3y Rl was
[

{ hanesul f SRaeaLn SEGIRRAN 00 8 ntioh SuorE Uil P,
: g 4] t hi adI4&%thﬁ>lﬂh&etrﬂl@d€bfhﬁm(ﬁﬂ@0ﬂrg2h8pﬂjcbdll.dé des&nbéd in Example 1,

, 2, 3, 5] oxat hi adi_azgl - 4-y| met hyl ) adamant an- 2- - et h¥l am ne;
2- Aminonmet r&?p‘&c}’aﬁ{maﬁn by 9b!)mn?é@swamsqn sibieasib %g with ethyl acetate gave

(3 A momet ik reBHRAIE Rt RflcCasid %“y/%‘?“‘“%%@%ﬁ%dnﬁé 5086} fhp 68, 70°C
1- Am nonet hylly ﬁﬂgﬁﬁ%ﬁ%)(cm rFq %6%&"}@2) 1Mol 264 {m, 2H), 198 G5,

1- Am nonet hyl - cycl oheptyl) anesu nam de

1- Am nomet hyjp cygb@m{,ﬁlm mdo)(s%% 5159?(b hieyadi azol - 5-one; 3- (

1- Am nonet hyl -'cycl ohepty’l met hyl ) - 4H , 4] ox adi azol e-5 thione; 20 C|
1-( 1 HTetrazol -5-yl net hy Izeccyclohe pty % rrethyl amne; N-[2-(

1- Ami nonet hWJZ:'[(I:-IMant)Iy yeJoliexgl)ethyl -acétamidehydrachloride (bhnani de: G

1-(2- @0 2, 3-di hy, ro 214 gg%?,(?g I?nglswaggyé‘%%clmate&/mqﬁé{)%sénce of 10%

cyclo eptyl] met hy?

(1- Ami nonet hpalla&iufil @heﬁb&k Tollowihg BRSptbécdnridederibedlid Example 1, Step 5 to
(1- Ami nonet hyl - cycl oheptyl ) - net hanesul fonic_acid. 10. A pharnaceuti cal

conposi ti on EH¥HHEPSPdSt as E‘!‘Fé}’}’éwmqft?&lsw (@75 8c190%).
1H NMR 400 MHz (dg-DMSO): § 1.20-1.40 (m, 10H), 1.40-1.50 (m, 2H), 1.81

3-
5
N-
nme

1
1
(

(s, 3H), 2.75 (g, J = 6.0 Hz, 2H), 2.95-3.05 (m, 2H), 7.99 (bs, 3H), 8.06 (t,
15 J=4.8 Hz, 1H).
IR vmax 3265, 2929, 1628, 1553, 1446, 1373, 1298.

EXAMPLE 4
3-(1-Aminomethyl-cyclohexylmethyl)-4H-[1,2,4Joxadiazol-5-one;
hydrochloride

20 [1-(tert-Butoxycarbonylamino-methyl)-cyclohexyl]-acetic acid (2)
A solution of Gabapentin (1) (9.37g, 0.0547 mol) in 125 mL IN NaOH
and 50 mL THF was cooled to 0°C and a solution of di-tert-butyl dicarbonate
(13.1 g, 0.06 mol) in 200 mL THF was slowly added. The reaction mixture was
stirred at room temperature 2 hours and concentrated on a rotary evaporator to

25 remove THF. The concentrate was saturated with KHyoPO4 and extracted 3X
EtOAc. The EtOAc extracts were washed 2X brine and dried over MgSO4.
Evaporation yielded 14.8 g (100%) white solid, mp 109-111°C.

IHNMR (CDCl3) 8 1.2-1.4 (m, 19H), 2.27 (s, 2H), 3.11 (d, 2H, J = 6.84 Hz),

4.95 (broad, 1H).
30 MS (APC) m/z 272 (M + 1).
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MeCN (150 mL) was stu‘red at room temperature 19 hours. The reaction mixture

was evaporated to dryness, suspended in saturated KH7PO4 and extracted 3X
EtOAc. The EtOAc extracts were washed 2X saturated KHyPOy4, 2X brine and
dried over NapSO4. Evaporation followed by filtration through silica gel, eluting
with 3:1 EtOAc/hexane yielded, upon evaporation, a solid which was

15 recrystallized from EtyO/hexane to give a pale pink solid, 2.6 g (47%),
mp 160-161°C.
ITHNMR (CDCl3) 8 1.1-1.6 (m, 19H), 2.53 (s, 2H), 3.00 (d, 2H, J = 7.33 Hz),
4.90 (t, 1H, J = 7.08 Hz), 12.88 (s, 1H).
MS (APCI) m/z 328 (M + 1).

20 Analysis calculated for C15H75N303S:

C,55.02; H,7.70; N, 12.83; S, 9.79.

Found: C, 55.34; H, 7.80; N, 12.72; S, 9.43.

3-(1-Aminomethyl-cyclohexyimethyl)-4H-[1,2,4]oxadiazole-5-thione;
hydrochloride (10)
25 [1-(5-Thioxo0-4,5-dihydro-[1,2,4]oxadiazol-3-ylmethyl)-cyclohexylmethyl]-
carbamic acid tert-butyl ester (9)
(2.5 g, 0.0076 mol) was taken up in 4 M HCl in 1,4-dioxane (75 mL) and
stirred at room temperature. The precipitate which formed was filtered off and

recrystallized from MeOH- Et,O to yield 1.31 g (66%) white solid,
30 mp 210-212°C.
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MS (APCI) m/z 228 (M +1).

Analysis calculated for C1gH17N30S-HCI:
C,45.53; H, 6.88; N, 15.93; S, 12.16; C}, 13.44.

5 Found: C, 45.92; H, 6.71; N, 15.83; S, 11.81; Cl, 13.48.
EXAMPLE 6
Ny

N N N, \N /N\\
\\VA4 N o N

@M ay N NH
(1) ) 3)

Reagents:

@) Trimethylsilylazide, dibutyl tin oxide, toluene
10 (i) Nickel catalyst, Methanol

Synthesis of 9-(1H-Tetrazol-5-ylmethyl)-bicyclo[3.3.1Jnonane-9-carbonitrile
(2)
To a solution of the bis nitrile (ref WO 9733859) (1.2 g, 6.38 mmol) in

toluene (10 mL) was added trimethylsilylazide (1.48 g, 12.87 mmol) followed by
15 dibutyl tin oxide (0.16 g, 0.64 mmol). After heating to 95° for 3 days the mixture

was diluted with ethyl acetate, washed with 1N HCl and water, dried over

magnesium sulphate, and evaporated to dryness. Crystallization gave the required

compound (0.3 g, 20%); mp 189-191°C.

400 MHz NMR (dg-DMSO) 8 1.50-1.70 (m, 4H), 1.75-2.10 (m, 10H), 3.48 (s,
20 2H).
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Reagents:
(1) Ethylcyanoacetate, NaH, THF;
15 (ii) KCN, EtOH, water, reflux;

(1i1)  Trimethylsilylazide, dibutyltin oxide, toluene;
(iv)  Nickel catalyst, Methanol

Synthesis of 2-(1H-Tetrazol-5-ylmethyl)-adamantane-2-carbonitrile (4)
Prepared in the same manner as 9-(1H-Tetrazol-5-ylmethyl)-

20 bicyclo[3.3.1]nonane-9-carbonitrile in Example 4.
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(0.47 g, 1.9 mmol) was shaken with nickel catalyst (one spatula full, washed)
5 under 50 psi hydrogen overnight. Filtration through kieselguhr and evaporation
followed by treatment with methanol and ethereal hydrogen chloride gave the

required product which was crystallized from methanol and acetonitrile (25 mg,

5%); mp 250-252°C.
400 MHz NMR & 1.49 (s, 2H), 1.54 (d, J = 13.7 Hz, 2H), 1.59 (d, ] = 13.7 Hz),
10 1.67 (s, 2H), 1.83 (s, 1H), 1.90 (s, 1H), 1.97 (d, } = 12.9 Hz, 2H), 2.19 (4,

J =12.7 Hz, 2H), 3.15 (s, 2H), 3.34 (s, obscured by water), 7.99 (bs, 3H).
Mass Spec ES+ 248 (100%, (M+H)*).
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15 Reagents:
@) Ethyl cyanoacetate, ammonium acetate, acetic acid, toluene
@i1) Potassium cyanide, aqueous ethanol
(iii)  Trimethylsilylazide, dibutyltin oxide, toluene

(iv)  nickel catalyst, methanol
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10-- 10%4| & CyanBhodidled2OB-¢ Y500 Hthdl), (amrithulilftedosiate) (04F0LE) A40Rintrol ) and
10%t| & () - (NCN NbNNNI\%A’?NPl 10--10%}| & 8 -& 10%4| & ()-f 10%H & ()-!SS
109%&' Q) - ! Sagqj%m&i kg, 5.17 mmol) were heate together in reﬂuxmg toluene under a

Dean-Starck trap for 24 hours. After cooling and filtration through kieselguhr,

10

evaporation gave the required product as an off-white solid (5.0 g, 93%).

400 MHz NMR § 1.08 (d, J = 6.0 Hz, 3H), 1.09 (d, J = 6.4 Hz, 3H), 1.34 (4,

J =7.2 Hz, 3H), 1.55-1.70 (m, 2H), 2.30-2.45 (m, 2H), 3.08 (dd, J = 20.0 Hz,
10 8.0 Hz, 1H), 3.43 (dd, J = 20.0 Hz, 7.0 Hz, 1H), 4.26 (q, J = 7.1 Hz, 2H).

Mass Spec ES* 208.19 (M+H)t, 225.19, 230.16 (100%, (M+Na)1).

Synthesis of (trans)1-Cyanomethyl-3,4-dimethyl-cyclopentanecarbonitrile (3)
The product from Step 1 (5.0 g, 24.1 mmol) was refluxed with potassium
cyanide (1.57 g, 24.2 mmol) in ethanol/10%water (50 mL) overnight. Evaporation
15 to dryness and purification by chromatography eluting with ethyl acetate/heptane
1:1 gave the required product as a yellow oil 2.9 g (74%). tlc 1f 0.45 ethyl
acetate/heptane 1:1.
400 MHz NMR & 1.05 (d, J = 8.4 Hz, 3H), 1.07 (d, J = 8.8 Hz, 3H), 1.49 (dd,
J=13.2, 11.6 Hz, 1H), 1.60-1.70 (m, 1H), 1.75-1.90 (m, 1H), 1.96 (dd, J = 13.6,
20 14.8 Hz, 1H), 2.19 (dd, J = 14.0, 8.4 Hz, 1H), 2.48 (dd, J = 13.2, 6.4 Hz, 1H), 2.73
(s, 2H).

Synthesis of (trans)3,4-Dimethyl-1-(1H-tetrazol-5S-ylmethyl)-
cyclopentanecarbonitrile (4)
The bis-nitrile from Step 2 (1.62 g, 10 mmol) was heated with

25 trimethylsilyl azide (2.84 g, 24.7 mmol) and di-butyl tin oxide (0.24 g,
0.96 mmol) in toluene (50 mL) to 100°C overnight. The reaction mixture was
diluted with ethyl acetate and washed with dilute hydrochloric acid and water. The
solution was dried over magnesium sulphate and evaporated to dryness.
Purification by chromatography eluting with ethyl acetate gave the required

30 product as a colorless oil 0.94 g, (46%).
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Synthesis of (trans)C-[3,4-Dimethyl-1-(1H-tetrazol-5-ylmethyl)-cyclopentyl]-
methylamine hydrochloride (5)
The tetrazole obtained in Step 3 (0.90 g, 0.44 mmol) and nickel catalyst
(one spatula full, washed) were shaken together in methanol (200 mL) overnight.
10 The mixture was filtered through kieselguhr and evaporated to dryness. The
residue was treated with methanol and ethereal hydrogen chloride and then stirred
with di-tertiarybutyl dicarbonate (0.80 g, 3.67 mmol) and sodium bicarbonate
(0.80 g, 9.52 mmol) in aqueous dioxan (1:1, 20 mL) overnight. The mixture was
diluted with ethyl acetate and the agueous phase separated, acidified, and
15 extracted 3X with ethyl acetate. The extracts were dried over magnesium sulphate,
filtered and evaporated to give a colorless oil. This oil was stirred with 4 M
hydrogen chloride in dioxan (5 mL) overnight and then evaporated to dryness to
give the required product 0.24 g (76%).
400 MHz dg-DMSO & 0.88 (d, J = 6.4 Hz, 3H), 0.89 (d, J = 5.6 Hz, 3H), 1.15-1.25
20 (m, 3H), 1.35-1.45 (m, 1H), 1.70-1.80 (m, 2H), 2.82 (d, J = 13.2 Hz, 1H), 2.89 (d,
J=13.2Hz, 1H), 3.04 (d, ] = 15.2 Hz, 1H), 3.05 (d, J = 15.2 Hz, 1H).
Mass Spec ES* 210 100%, (M+H)*.
Elemental analysis calculated for C1gH9N5-HC1-0.5H7O:

C,47.14; H, 8.31; N, 27.49.
25 Found: C, 47.23; H, 7.97; N, 27.16.
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or a pharmaceutically acceptable salt thereof wherein:
5 n is an integer of from O to 2;
m is an integer of from 0 to 3;
R is sulfonamide,
amide,
phosphonic acid,
10 heterocycle,
sulfonic acid, or
hydroxamic acid;
R to Ry4 are each independently selected from hydrogen or straight or
branched alkyl of from 1 to 6 carbons, unsubstituted or substituted
15 benzyl or phenyl which substituents are selected from halogen,

alkyl, alkoxy, hydroxy, carboxy, carboalkoxy, trifluoromethyl, and

nitro;
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% is the point of attachment;

Z) to Z are each independently selected from hydrogen and methyl;

o is an integer of from 1 to 4; and
p is an integer of from O to 2 with the proviso that in formula 1 R is not

-SO3H whenmis 2 and nis 1.

2. A compound according to Claim 1 wherein the formulais 1, mis 2, and

HN’N

Ris k N or N{
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8. A compound according to Claim 1 and selected from C-[1-(1H-tetrazol-5-
15 yimethyl)cyclohexyl]-methylamine, and 4-methyl-2-(1H-tetrazol-
S-ylmethyl)-pentylamine.

0. A compound according to Claim 1 and selected from:
(1-Aminomethyl-cyclohexylmethyl)-phosphonic acid;
(1R-trans)(1-Aminomethyl-3-methyl-cyclohexylmethyl)-

20 phosphonic acid;
(trans)(1-Aminomethyl-3,4-dimethyl-cyclopentylmethyl)-

phosphonié acid;
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15 (S)(1-Aminomethyl-3,3-dimethyl-cyclopentylmethyl)-phosphonic
acid; '
(1-Aminomethyl-3,3-dimethyl-cyclobutylmethyl)-phosphonic acid;
2-(1-Aminomethyl-cyclohexyl)-N-hydroxy-acetamide;
(1S-trans)2-(1-Aminomethyl-3-methyl-cyclohexyl)-N-hydroxy-
20 acetamide;
(trans)2-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-N-hydroxy-
acetamide;
(1S-cis)2-(1-Aminomethyl-3-methyl-cyclopentyl)-N-hydroxy-
acetamide;
25 (1R-trans)2-(1-Aminomethyl-3-methyl-cyclopentyl)-N-hydroxy-
acetamide;
(1R-cis)2-(1-Aminomethyl-3-methyl-cyclopentyl)-N-hydroxy-
acetamide;
(1S-trans)2-(1-Aminomethyl-3-methyl-cyclopentyl)-N-hydroxy-
30 acetamide;

(1a,30,400)2-( 1 -Aminomethyl-3,4-dimethyl-cyclopentyl)-N-

hydroxy-acetamide;
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(lS cis)N-[2-(1-Aminomethyl-3-methyl-cyclohexyl)-ethyl]-
methanesulfonamide;
(trans)N-[2-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-ethyl]-
methanesulfonamide;
{1S-cis)N-[2-(1-Aminomethyl-3-methyl-cyclopentyl)-ethyl}-
15 methanesulfonamide;
(1R-trans)N-[2-(1-Aminomethyl-3-methyl-cyclopentyl)-ethyl}-
methanesulfonamide;
(1R-cis)N-[2-(1-Aminomethyl-3-methyl-cyclopentyl)-ethyl]-
methanesulfonamide;
20 (1S-cis)N-[2-(1-Aminomethyl-3-methyl-cyclopentyl)-ethyl}-
methanesulfonamide;
(1a,30,40)N-[2-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-
ethyl]-methanesulfonamide;
(1c,3B,4B)N-[2-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-
25 ethyl}-methanesulfonamide;
(S)N-[2-(1-Aminomethyl-3,3-dimethyl-cyclopentyl)-ethyl]-
methanesulfonamide;
(R)N-[2-(1-Aminomethyl-3,3-dimethyl-cyclopentyl)-ethyl]-
methanesulfonamide;
30 N-[2-(1-Aminomethyl-3,3-dimethyl-cyclobutyl)-ethyl}-
methanesulfonamide;

3-(1-Aminomethyl-cyclohexylmethyl)-4H-{1,2,4]Joxadiazol-5-one;
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(S)3-(1-Aminomethyl-3,3-dimethyl-cyclopentylmethyl)-4H-
[1,2,4]oxadiazol-5-one;
(R)3-(1-Aminomethyl-3,3-dimethyl-cyclopentylmethyl)-4H-
20 [1,2,4)Joxadiazol-5-one;
3-(1-Aminomethyl-3,3-dimethyl-cyclobutylmethyl)-4H-
(1,2,4]oxadiazol-5-one;
3-(1-Aminomethyl-cyclohexylmethyl)-4H-[1,2 4}oxadiazole-5-
thione;
25 (18-cis)3-(1-Aminomethyl-3-methyl-cyclohexylmethyl)-4H-
[1,2,4)Joxadiazole-5-thione;
(trans)3-(1-Aminomethyl-3,4-dimethyl-cyclopentylmethyl)-4H-
[1,2,4]Joxadiazole-5-thione;
(1S-cis)3-(1-Aminomethyl-3-methyl-cyclopentylmethyl)-4H-
30 [1,2,4]oxadiazole-5-thione;
(1R-trans)3-(1-Aminomethyl-3-methyl-cyclopentylmethyl)-4H-
{1,2,4Joxadiazole-5-thione;
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15 C-[1-(1H-Tetrazol-5-ylmethyl)-cyclohexyl]-methylamine;
(1S-cis)C-[3-Methyl-1-(1H-tetrazol-5-ylmethyl)-cyclohexyl}-

methylamine;

(trans)C-[3,4-Dimethyl-1-(1H-tetrazol-5-ylmethyl)-cyclopentyl]-
methylamine;
20 (1S-cis)C-[3-Methyl-1-(1H-tetrazol-5-ylmethyl)-cyclopentyl]-
methylamine;
(1R-trans)C-[3-Methyl-1-(1H-tetrazol-5-ylmethyl)-cyclopentyl]-
methylamine;
¢! k—cis)C—[S-Methy]- 1-(1H-tetrazol-5-ylmethyl)-cyclopentyl]-
25 methylamine;
(1S-trans)C-[3-Methyl-1-(1H-tetrazol-5-ylmethyl)-cyclopentyl]-
methylamine;
(10,,30.,40)C-[3,4-Dimethyl-1-(1H-tetrazol-5-ylmethyl)-
cyclopentyl]-methylamine;
30 (10,3p,4P)C-{3,4-Dimethyl-1-(1H-tetrazol-5-ylmethyl)-

cyclopent&l]-methylamine;
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(trans)N-[2-( 1-Ammomethyl-3,4-d1mcthyl-cyc10pentyl)-ethyl]-
C,C.C-trifluoro-methanesulfonamide;
(1R-cis)N-[2-(1-Aminomethyl-3-methyl-cyclopentyl)-ethyl]-
C,C,C-trifluoro-methanesulfonamide;
15 (1S-trans)N-{2-(1-Aminomethyl-3-methyl-cyclopentyl)-ethyl]-
C,C,C-trifluoro-methanesulfonamide,
(1S-cis)N-[2-(1-Aminomethyl-3-methyl-cyclopentyl)-ethyl]-
C,C,C-trifluoro-methanesulfonamide;
(1R-trans)N-[2-(1-Aminomethyl-3-methyl-cyclopentyl)-ethyl]-
20 C,C,C-trifluoro-methanesulfonamide;
(10,30,40)N-[2-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-
ethyl]-C,C,C-trifluoro-methanesulfonamide;
(10,3B,4P)N-[2-(1-Aminomethyl-3,4-dimethyl-cyclopenty})-
ethyl]-C,C,C-trifluoro-methanesulfonamide;
25 (S)N-[2-(1-Aminomethy!-3,3-dimethyl-cyclopentyl)-ethy!]-C,C,C-
trifluoro-methanesulfonamide;
(R)N-[2-(1-Aminomethyl-3,3-dimethyl-cyclopentyl)-ethyl}-C,C,C-
trifluoro-methanesulfonamide;
N-[2-(1-Aminomethyl-3,3-dimethyl-cyclobutyl)-ethyl}-C,C,C-
30 trifluoro-methanesulfonamide;
3-( ll-Aminomethyl-cyclohexylmethyl)-4H-[ 1,2.4]thiadiazol-5-one;
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(1S-cis)3-(1-Aminomethyl-3-methyl-cyclopentylmethyl)-4H-
10 [1,2,4]thiadiazol-5-one;
(1R-trans)3-(1-Aminomethyl-3-methyl-cyclopentylmethyl)-4H-
[1,2,4]thiadiazol-5-one;
(1a,30,40)3-(1-Aminomethyl-3,4-dimethyl-cyclopentylmethyl)-
4H-[1,2,4]thiadiazol-5-one;
15 (1a,3B,4B)3-(1-Aminomethyl-3 4-dimethyl-cyclopentylmethyl)-
4H-[1,2,4]thiadiazol-5-one;
(S)3-(1-Aminomethyl-3,3-dimethyl-cyclopentylmethyl)-4H-
[1,2,4}thiadiazol-5-one;
(R)3-(1-Aminomethyl-3,3-dimethyl-cyclopentylmethyl)-4H-
20 [1,2,4]thiadiazol-5-one; .
3-(1-Aminomethyl-3,3-dimethyl-cyclobutylmethyl)-4H-
[1,2,4]thiadiazol-5-one;
C{{1 -(2—Oxo—2,3-dihydro-27u4-[ 1,2,3,5]Joxathiadiazol-4-ylmethyl)-
cyclohexyl}-methylamine;
25 (1S-cis)C-[3-Methyl-1-(2-0xo-2,3-dihydro-2A4-
[1,2,3,5]oxathiadiazo}-4-ylmethyl)-cyclohexyl]-methylamine,
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(1R-trans)C-[3-Methyl-1-(2-0x0-2,3-dihydro-224-
[1,2,3,5]oxathiadiazol-4-ylmethyl)-cyclopentyl}-methylamine;
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4-ylmethyl)-cyclobutyl]-methylamine;
15 (1-Aminomethyl-cyclohexyl)-methanesulfonamide;
(1R-trans)(1-Aminomethyl-3-methyl-cyclohexyl)-
methanesulfonamide;
(trans)(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-
methanesulfonamide;
20 (1S-trans)(1-Aminomethyl-3-methyl-cyclopentyl)-
methanesulfonamide;
(1R-cis)(1-Aminomethyl-3-methyl-cyclopentyl)-
methanesulfonamide;
(1R-trans)(1-Aminomethyl-3-methyl-cyclopentyl)-
25 methanesulfonamide;
(1S-cis)(1-Aminomethyl-3-methyl-cyclopentyl)-
methanesulfonamide;
(10.,3B,48)(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-
methanesulfonamide;
30 (1 a;3a,4a)( 1-Aminomethyl-3,4-dimethyl-cyclopentyl)-

methanesulfonamide;
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15 (1R-trans)(1-Aminomethyl-3-methyl-cyclopentyl)-methanesulfonic
acid;
(1R-cis)(1-Aminomethyl-3-methyl-cyclopentyl)-methanesulfonic
acid;
(1a,3.,4B)(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-
20 methanesulfonic acid;
(1a,3a,400)(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-
methanesulfonic acid;
(R)(1-Aminomethyl-3,3-dimethyl-cyclopentyl)-methanesulfonic
acid;
25 (S)(1-Aminomethyl-3,3-dimethyl-cyclopentyl)-methanesulfonic
acid;
(1-Aminomethyl-3,3-dimethyl-cyclobutyl)-methanesulfonic acid;
(1-Aminomethyl-cyclopentylmethyl)-phosphonic acid;
2-(1-Aminomethyl-cyclopentyl)-N-hydroxy-acetamide;
30 N-[2-(1-Aminomethyl-cyclopentyl)-ethyl]-methanesulfonamide;

3-(1-Aminomethyl-cyclopentylmethyl)-4H-{1,2 4]Joxadiazol-5-one;
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C-[9-(1H-Tetrazol-5-ylmethyl)-bicyclo[3.3.1]non-9-yl]-
20 methylamine;
N-[2-(9-Aminomethyl-bicyclo[3.3.1]non-9-yl)-ethyl]-C,C,C-
trifluoro-methanesulfonamide;
3-(9-Aminomethyl-bicyclo[3.3.1]non-9-ylmethyl)-4H-
[1,2,41thiadiazol-5-one;
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(9-Aminomethyl-bicycio[3.3.1]non-9-yl)-methanesulfonamide;
(9-Aminomethyl-bicyclo[3.3.1]non-9-yl)-methanesulfonic acid;
(2-Aminomethyl-adamantan-2-ylmethyl)-phosphonic acid;
30 2-(2-Aminomethyl-adamantan-2-yl)-N-hydroxy-acetamide;
N-[2-(2-Aminomethyl-adamantan-2-yl)-ethyl]-

methanesulfonamide;
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20 C-[1-(1H-Tetrazol-5-ylmethyl)-cycloheptyl}-methylamine;

N-[2-(1-Aminomethyl-cycloheptyl)-ethyl}-C,C,C-trifluoro-
methanesulfonamide;
C-[1-(2-Oxo0-2,3-dihydro-2 14-[1,2,3,5]oxathiadiazol-4-ylmethyl)-
cycloheptyl]-methylamine;
25 (1-Aminomethyl-cycloheptyl)-methanesulfonamide; and
(1-Aminomethyl-cycloheptyl)-methanesulfonic acid.

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

acceptable carrier.
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15.  Use of a compound according to any one of claims 1 to 9 for the preparation
of a medicament for treating anxiety in a mammal.
16. Use of a compound according to any one of claims 1 to 9 for the preparation
of a medicament for treating panic in a mammal.
17.  Use of a compound according to any one of claims 1 to 9 for the preparation
of a medicament for treating pain in a mammal.
18. Use of a compound according to any one of claims 1 to 9 for the preparation
of a medicament for treating neuropathological disorders in a mammal.
19.  Use of a compound according to any one of claims 1 to 9 for the preparation
of a medicament for treating inflammation in a mammal.
20. Use of a compound according to any one of claims 1 to 9 for the preparation
of a medicament for treating gastrointestinal damage in a mammal.
21. Use of a compound according to any one of claims 1 to 9 for the preparation
of a medicament for treating irritable bowel syndrome in a mammal.
22. Use according to any one of claims 11 to 21 wherein the mammal is a human.
23. A compound according to any one of claims 1 to 9 or a composition
according to claim 10 when used to treat a condition selected from the group consisting of
epilepsy, faintness attacks, hypokinesia, cranial disorders, neurodegenerative disorders,
depression, anxiety, panic, pain, neuropathological disorders, inflammation,
gastrointestinal damage and irritable bowel syndrome, in a mammal.
24. The compound or composition when used according to claim 23 wherein the

mammal is a human.



