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[57] ABSTRACT 

Mono-Oxa-, thtaspirocyclic-benzene-acetamide and 
-benzamide compounds .of the formula 

()(Ri’O Ci Y 

(I) 

(CH2)n

 tl 

R2 

wherein p, a, m, A, E, R, Ret, R2, X, Y and Z are as 
defined in the specification, e.g., (–)-(5,7a,9j)-3,4-
dichloro-N-methyl-N.[7-(l-pyrrolidinyl)- 1 -oxas-
piro4,5]dec-8-y1jbenzeneacetatnide, and the pharmaco-
logically acceptable salts thereof, are useful as analgesic 
compounds having low physical dependence liability, 
compared to morphine and niethodone, and low dys-
phoria side effects. Some of these compounds have 
potent analgesic activity when administered orally, and 
some have low CNS sedative side effects. Pharmaceuti-
cal compositions and methods for using these com-
pounds as analgesics are disclosed. Processes for pre-
paring this class of compounds are also disclosed, 

26 Claims, No Drawings 
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ANALGESIC 1OXA., AZAI. AND 
THIA-SP1ROCYWC COMPOUNDS 

CROSS REFERENCE 

This is a continuation-in-part of application Ser. ,No. 
06/320,635, filed Nov. 12,1981 now abandoned, 

INTRODUCTION 
This invention relates to 1-oxa-, thia- and aza-spirocy-

cliebenzene-aeetaniidc and -benzamide compounds. 
More particularly this invention provides some new 
1-oxa-, thia-. and aza-spirocyclic-phonylacetamidØ and 
-benzainide compounds which have useful analgesic 
activity, low physical dependence and abuse liability 
properties, and little if any dysphoria inducing proper-
ties, or which compounds are useful as chemical inter-
mediates to such useful compounds. Processes for their 
preparation are disclosedi Pharmaceutical compositions 
and methods of use are also disclosed. 

� BACKGROUND OF THE INVENTION 

Szmuszkovzcz U’S. Pat No 4,145,435 discloses some 
cis and trans N (2 ammocycloaliphatic) 2 arylaceta 
mide derivative compounds, e.g., N-RN’,N’-dirne-
thylaniino)cyclohexyl).-N-methyl-2-(4-bromophenyl-
)acetamide and trans-N-methyl-N.[2-( 1-pyrrolidinyl)-
cyclohexyl]-2-(3,4-dichlorophenyl)acetamide, which 
have potent analgesic activity; the preferred com-
pounds thereof have, in addition, only low to mocrate 
apparent physical dependence liability compared to 
morphine and methadone. That Szmusikovicz ’435 
patent also describes some prior art patent and publica-
tion background that may be of interest herein also. 

Also, Szrnuszkovicz U.S. Pat. No. 4;098,904 discloses 
some cis- and trans-N.(2-amiüocycloaliphatic)benaa-
mide compounds, e.g., N-methyl-N-(2-aminocycloali-
phatic)benzamide compounds, e.g., N-methyl-N-2-(1. 
pyrrolidinyl)cyclohexylj-3,4-dichlorobenzamide which 
have potent analgesic activity, making them useful for 
relieving pain in warm blooded animals, That ’904 pa-
tent also discloses background patents and publications 
which may be of interest herein. - 

Lednicer U.S. Pat, No. 4,212,878, discloses some 
N-[(1-amino-4-(mono- or di-oxygen-group-substituted). 
cyelohexyl)methyl]benzene-acetatnjde derivatives, e.g, 
2-(3,4-dichjoropbenyl)-N[[8-(l -pyrrólidinyl)-1,4-diox-
aspiro[4.3]dec-8-yI]methylacetaznide, which also have 
analgesic drug properties with lower physical depen-
dence liability charaàteristics than morphine or metha-
done, That Lednicer patent also refers to what is now 
Lednicer U.S. Pat, No. 4;065,73 which discloses some 
4-amino-4-phenylcyclohexanOneketal compounds, e.g., 
4-(m-hydroxyphenyl).4-(dimethylamino)-cyclohexa-
none ethylene ketal and 4-(m-hydroxypbenyl)-4-(m-
butylmethylamino)cyclohexanone ethylene ketal, 
which are useful for relieving pain in animals, some of 
which compounds exhibit narcotic antagonist activity. 

A recently filed U.S. application, Ser. No. 
06/252,533, flied Apr. 9, 1981, now U.S. Pat. No. 
4,360,531, discloses some N-[2-amino-(oxy-group-sub-
stituted cycloaliphatic)]pheriylacetamicle and -benza-
mide compounds, e.g., trans-3,4-dichloro-N-methyl-[7- 
(I -pyrrolidinyl)-1 ,4.dioxaspiro[4.5J-dc-8-yl]benza-
mide, and salts thereof, as analgesic compounds having 
low apparent physical dependence liability properties. 

Also, recently, filed U.S. application Ser. No. 
06/232,536, filed Apr. 9, 1981, now U.S. Pat. No. 

059,476, ’diieloses some N-2-amino-adjacently-oxy. 
substhuted-cycloaliphatic-phenyjaeetamjde and -benza-
mide compounds, e.g;, cis- and trans-4-bromo-N43-
methoxy.2-(1-pyrrolidinyl)cyclohexyI]-N-methyIben 
zamide, and cis- and trans-3,4-dichloro-N-methyl-N-[7-
(1-pyrrolidinyl).. 1,4-dioxaspiro[4.5-dec-6-yl]benza-
aside, and salts thereof, as analgesic compounds having 
low ’pà’rent’physical dependence liability properties. 

Representative compounds of some of the above 
10 types have been or are being studied in advanced animal 

drug studies;  Some concern has been expressed about 
possible dysphOric side effects of such compounds 
when used as analgesic drugs. Those skilled in the art 
continue to search for new and more potent and other-

15 wise advantageous analgesic compounds. 

OBJECTS OF THE INVENTION 

It is an object of this invention to provide some new 
spiromono.c,xy, thia- ’and aza ring-2.aminocyclohexyl-20 benzeneacetamide and -benzamide compounds which 
are useful as analgesic compounds or as chemical inter? 
mediates to analgesic compounds. 

It is a further object of’this invention to provide new 
compounds of the above type which have more potent 
analgesic properties when administered by either the 
oral, subcutaneous or other, parenteral route, only low 
to moderate physical ’dependence liability, and hope-
fully also, less dysphoria inducing properties than prior 

30 known analgesic compounds. 
Other objects, aspects and advantages of this inven-

tion will become apparent from reading the remaining 
specification and claims which follow. 

’SUMMARY OF THE INVENTION 
35 

Briefly, this invention provides some new, more po-
tent spiromono-oxy-, thia- and -ma ,ring-2-aminocy-
clohexyl benzeneacetamide and beazamide compounds, 
e.g., (–)-5a,7a,8/3:3,4-dichloro-N-methyl.N-(77(1-pyr-
rolidinyl)l-oxaspiro(4.3]dec-8-yl]benzeneacetamjde, 
and salts thereof, which have been found to have useful 
ranges ot’analgcsic properties for use in valuable warm 
blooded animals, including humans; while also having 
low apparent physical dependence liability, ’reduced 

45 sedative and/or dysphoria inducing properties, and 
better, analgesic activities when administered by either 
the oral or parenteral routes to the warm blooded ani-
mal or human patient in need of pain relieving treat-
ment. 

o This invention also includes compounds of the above 
general type which may exhibit some analgesic activity 
of their own, but which are of some importance as 
chemical intermediates for the preparation of more 
advantageous analgesic drug compounds included 

55 herein. This invention’ also includes pharmaceutical 
compositions containing these compounds as an active 
analgesic component and the method of inducing anal-
gesic activity in the animal patient, including humans, 
by administering one of these new compounds in an 

j amount effective and sufficient to induce analgesic ac-
tivity, regardless of Origin of the ’pain, e.g., traumatic 
pain, bane’ pain, cancer pain, post-surgical pain, homo-
tropic pain, menstrual pain, headache, and the like. This 
invention also relates to the use: of these’ new corn-

65 poundi in pharmaceutical dosage unit forms, to be used, 
hopefully more advantageously, by the oral or paren-
teral administration route, for the relief of pain in valu-
able’ animals and human patients suffering pain. With 



more potent analgesic compounds, it should be possible 
to administer less of the compound to obtain a desired 
degree of relief from pain in the patient. 

DETAILED DESCRIPTION OF THE 
INVENTION 

More particularly, this invention provides some new 
N-(2-amino-suhstituted cyclohexyl)benzeneacetamide 
and -benzamide compounds having a new chemical 
structure I (See GENERAL CHEMICAL STRUC-
TURE sheets) featuring a new asymmetric carbon atom 
and a (spiro mono-oxa-, thia- or aza-ring structure sub-
stituted)-2-amino cyclohexylbenzene-acctamide or 
-benzamide structure, which are more analgesically 
potent, more active administered by the oral route, and 
otherwise more advantageous than prior known com-
pounds. 

In the compounds of formula I, the wavy line bonds 
indicate a cis or trans relationship of the two nitrogen-
containing groups at positions 1 and 2 of the cycloali-
phatic ring, p is a whole number, integer 0, 1 or 2, and n 
is a whole number integer 1, 2, or 3, so that the resulting 
cyoloaliphatic ring containing them has six (6) carbon 
atoms; 

mis3or4; 
A is a single chemical bond (�), --(CH2)q--- where q 

is a whole number integer 1 to 4 or 
X and Y are independently selected from the group 

consisting of hydrogen, a halogen having an atomic 
number of from 9 to 35, trifluorornethyl, nitro, me-
thoxy, hydroxy, azido, C1 to C3-alkyl, phenyl, me-
thanesulfonyl, cyano, amino, C1 to C3-alkoxycarbonyl, 
Ci to C3.alkarloyloxy, Ci to C3-carboxyacylamino 
(.�NHC(0)R4 wherein 1(4 is hydrogen or C1 to C2-
alkyl); 

R is hydrogen or Cj to C3-alkyl; 
RI and R2, taken separately, are each hydrogen, C1 to 

C3-alkyl or ally!; 
Ri and R. taken together with the nitrogen to which 

they are bonded complete a ring selected from the 
group consisting of azetidinyl, pyrrolidinyl and 

4,438,130 
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oxaspiro[4.5]dec-8-yllbenzeiieacetamide, and the phar-
macologically acceptable salts thereof. 

Thus, these new compounds contain a mono-oxy., 
thin-, or aza-ring’structure attached to the 4- or 5-posi-
non of the cyclohexyl ring and an asymmetric carbon 
atom at such position 4- r 5- which are not found in 
prior art compounds of which we are aware. 

The compounds of Formula I or their acid addition 
salts in their crystalline state may sometimes be isolated 

10 from their reaction mixtures as solvates, i.e., with a 
discrete quantity of solvent, e.g., water, ethyl acetate, 
methanol, and the like, associated physically, and thus 
not affecting the chemical entity per se. 

It will be recognized by those in the organic chemical 
15 art that the carbon atoms at positions I and 2 of the 

cyclohexyl ring of structure (I) to which nitrogens are 
bonded are asymmetrically substituted. Likewise, the 
cyclohexyl ring carbon atom to which the Z-ring is 
bonded is also asymmetrically substituted. Each of these 

20 three cyclohexyl’carbon atoms can independently pos-
sess an R or S-configuration and thus a compound of the 
formula (I) may have as many as 23 or 8 stereoisomers 
which comprise four pairs of enantiomers; each enantio-
meric pair is termed a tacemate. See, for example, J. B. 

25 HŁnderickson, D. J. Cram, and G. S. Hammond, Or-
ganic Chemistry, Third Edition, McGraw-Hill Book 
Company, New York, N.Y., 1970, pages 198-230, par-
ticülarly pages 207, 208, 213,’215. Of the four racemates, 
two will have the nitrogen-containing groups at posi-
tions 1 and 2 of structure (I) in a trans orientation; that 
is, the groups will be on opposite sides of the plane of 
the cycloaliphatic ring; such compounds will be gener-
ally referred to in this specification as, trans compounds 
and are meant to include both possible configurations of 
the third substituted ring carbon. The other two race-
mates will have the nitrogen-containing groups at posi-
tiOns 1 and 2 of structure I) in a cis orientation; that is, 
the groups will be the on the same’side,oI the cycloali-
phatic ring; such compounds will be generally referred 
to in this specification as cis compounds and are meant 
to include both possible configurations of the third sub-
stituted ring carbon atom. The four racelnates of struc-
ture (I) compounds each exist as a mixture of the two 
enantiomers or each eriantiomer of each pair can be 
separated by conventional methods. This invention 
includes within its scope all enantiomeric and diastcre-
omeric forms of the formula I compounds either in pure 
form or as mixtures of enantiomers or diastereomers. In 
General Chemical Structure Chart A and Schemes I 
through IX below, when a particular enantiomer or� 
diastereomer or set of enantiomers or diastereomers is 
illustrated, the intent is only to convey relative stereo-
chemistry. When it is desired to specify fore formula (I) 
compound the configuration of the other asymmetric 
centers relative to that of position 1, this is done accord-
ing to the Chemical Abstracts Service publication, 
"Naming and Indexing of Chemical Substances for 
CHEMICAL ABSTRAcTS during the Ninth Collec-
tive Period (1972-1976)," a reprint of Section IV (Se-
lection of Index Names for Chemical Substances) from 
the CHEMICAL ABSTRACTS Volume 76 Index 
Guide, Accordingly, the relative stereochemistry. of 
three asymmetric carbon atoms in the cycloaliphatic 
ring of formula I. compounds is indicated by: (1) the 
arbitrary designation of. la for the orientation of the 
substituent on (asymmetric) carbon atom number one; 
(2) the designation 2a or 2$ when the substituent on 
(asymmetric) carbon atom: number two is on the same 

30 

35 

40 

piperidiriyl; 

40E is oxygen or sulfur; 
Z is selected from the group consisting of oxygen 45 

(-0----), ---NR3�, bivalent sulfur (�.-S--.-), sulfinyl 
(�S(0)---’) and sulfonyl (-5(0)2--’-); 

1(3 is hydrogen, Ci to C3-alkyl, benzoyl, X and Y-ring 
substituted benzoyl 

C2 to C4-alkanoyl (�C(0)---C1 to C3-alkyl); provided 
that when p is 2, n is 1, in is 3, A is (�’CH2)5--’- where 
q is 1, R is methyl, R   and 1(2 are taken together with the 
nitrogen to which they are bonded to complete a pyr-
rolidinyl ring. E is oxygen, Z is oxygen, and the relative 
stereochemistry is (5a, 7a, 8b), then X and Y taken to-
gether on the phenyl ring cannot be chlorine on the 2-
an 

I 
d -.and 4-positions of. the phenyl ring. 
Pharmacologically acceptable salts of such Formula I 

compounds are also part of this invention. 
The compound excluded by the above proviso is (5a, 

7a,8b)-2,4-dichloro-N-methyl-N-[7-(l-pyrtolidinyl)-1-

50 

55 
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(57) ABSTRACT 

Compounds represented by the following general formula: 

X’ 7’ 

wherein X’, X2, X3 and X4 each independently represent a 
single bond, C,-6 alkylene, etc.; A2 represents optionally 
substituted phenyl, etc.; A’ represents an optionally substi-
tuted 5- to 7-membered heterocyclic group containing 
�C(=q’)-- (wherein Q’ represents oxygen, sulfur or 
=N�R (wherein R" represents hydrogen or (� alkyl)) 
and ni(rogen, etc.; and Z’ represents piperidin-di 1, etc.), 
salts thereof and hydrates of the foregoing. 
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NITROGEN CONTAINING HETEROCYCLIC 
COMPOUNDS AND MEDICINES CONTAINING 

THE SAME 

BACKGROUND OF THE INVENTION 

[0001] 1 Field of the Invention 

[0002] The present invention relates to nitrogen contain-
ing hctcrocyclic compounds having sodium channel -inhib-
iting effects, salts thereof and hydrates of the foregoing, to 
process for produicng the same and to the use of the same 
as medicine. 

[0003] 2. Related Background Art 

[0004] Compounds with sodium channiel-inhibiting effect 
are known to he useful for treatment of various types of 
neuralgia (for example, postherpetic neuralgia, diabetic neu-
ralgia, HIV neuralgia, etc.). 

[0005] As compounds with sodium channel-inhibiting 
effect there may he mentioned Lidocaine, Carbarnazepine, 
Miexiletine, Amitriptyline and the like, which are already 
used as neuralgia treatment agents. For example, Lidocaine 
is used idr treatment of poattierpetic neuralgia, and Carbam-
a/.epine is used for treatment of trigeminat neuralgia. 

[0006] It has also been reported that Mexiletine and 
Lidocaine are effective as analgesics (Pain. 83(1999) 369-
400; European mU rnal of Pain. 2(1 998) 3-14; Pain. 73(1 997) 
123-139). 

[0007] Compounds with sodium channelinhibiting activ-
ity have been reported to also exhibit the following phar-
macological activities and therapeutic effects for diseases 
other than types of neuralgia. 

[0008] (i) Compounds with sodium channel-inhibiting 
activity are used for treatment of epilepsy (Pharmacology & 
Therapeutics 90(2001) 21-34). 

[0009] (ii) It has been reported that Carhamazepine, used 
as an anticonvulsant, is effective for treatment of manic-
depressive psychosis (Biological Psychiatry 51(2002) 253-
260). 

[0010] (iii) It has been reported that l.idocaine and Mcxi-
leOne are effective for various symptoms of imultiple scle-
rosis (Journal of Neurological Sciences 162(1999)162-168) 

[0011] (iv) It has been reported that Lidocaine is effective 
for treatment of premature ejaculation (Andrologia 34(2002) 
36-359). 

[0012] (v) Somnolence-inducing effects have been 
reported for Carhamazepine and Oxocathazepinc which are 
used as anticonvulsants (Epilepsy 46(2002) 145-155; CNS 
Drugs 15(2001) 137-163), suggesting the possibility of the 
use of sodium channel inhibitors for trcatmnent of insomnia. 

[0013] (vi) Activity by sodium channel inhibitors in vari-
ous neuropathic animal models has been reported, suggest-
ing a protective effect against neuropatby in cerehrnvascuiar 
disease, cranial injuries and spinal injuries (Trends in Phar-
niacological Sciences 16(1995) 309-316). 

[0014] (vii) The efficacy of sodium channel inhibitors in 
Parlkinson’s disease model animals has been published at a 
scientific conference (31st Annual Meeting of Society of 
Neuroscience 27(2001) Abstract 199.16). 

Aug. 26. 2004 

[0015] Low-molecular weight compounds with sodium 
channel-inhibiting effects have also been reported, such as 
the following. 

[0016] Sodium chlanniel-inhibiting compounds repre-
sented by the following general formula (1) 

(I’ 

R2’ 

(CH2)1- sQ 
Z. 

(W001/53288) 

[0017] These sodium channel inhibitors, however, exhibit 
effects no the cardiovascular system and inhibition effect on 
hepatic drug metabolizing enzymes, and have therefore been 
less than sat is factory. 

SUMMARY OF lilL INVENlION 

[0018] As explained above, it has been dcsirtthle to 

develop drugs that exhibit excellent sodiuni channel -inhib-
iting effect, which satisfy the drug requirements for phar-
macological activity and safety (in terms of effects on the 
cardiovascular system, inhibiting effect on hepatic drug 
metabolizing enzymes, enzyme induction, etc.), and which 
perform effectively in the clinic. It is therefore an object of 
the present invention to search for and discover such excel-
lent sodium channel-inhibiting compounds. 

[0019] As a result of much vigorous and dedicated 
research conducted in light of the circumstances described 
above, the present inventors have discovered novel nitrogen 
containing heterocyclic compounds which have excellent 
sodium channel -inhibiting effect and excellent safety. 

[0020] The present invention provides: 

[0021] <i>Acotnpound represented by the following gen-
eral formula: 

(ti 
Xt z} x4 

. -S-.- At,’ - 
X2 X3- "A2 

[0022] (wherein X’ and X2 each independently represent a 
single bond, optionally substituted C1,6 alkylenc, optionally 
substituted C3 cycloalkyhenc, an optionally substituted 
monocyclic 4- to 8-membered nun-aromatic heterocyclic 
group, optionally substituted C2 alkenylene, optionally 
substituted C alkynylcoc, oxygen,�CO �, �5�, 
�S(0)�, �5(0)--, CONR7i_, NRJCO, 
�S(0)2NR72�, �NR--- or �NR72----; 

[0023] R72 represents hydrogen, optionally substituted 
Cl, alkyl, optionally substituted C,,, alkenyl, optionally 
substituted C., alkynyl, optionally substituted (’,.7 acyl or 
optionally substituted C3,6 cyclnalkyl; 

[0024] X3 and X4 each independently represent tt single 
bond, optionally substituted C1,6 alkylene, optionally sub-
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stivated C2 ailkenylene, optionally substituted C2 alky-
nylene, optionally substituted C cycloalkylene, an option-
ally substituted monocyclic 4- to 8-membered non-aromatic 
heterocyclic group, an optionally substituted 5- to l0-mem-
bered aromatic heterocyclic group, oxygen, �CO----, 
�CS--, �S--, �5(0)-----, �S(0)�, �COCH2--, 
�CH2CO--, �0---CFI,--, �CH,0�, �CONR71---, 
�NRC0---, �S(0)NR71�, �NR 7 ’S (0) ,�, 

NR71 - or �(y-N---0R71)--- (wherein R 72 represents 
hydrogen or optionally substituted C,_5 alkyl) 

[0025] R7’ represents hydrogen, optionally substituted 
alkyl, optionally substituted ( alkenyl, optionally substi-
tuted C2_ alkynvt, optionally substituted (.7 acyl, option-
ally substituted ( cycloalkyl or optionally substituted 
benzoyl; 

[0026] Z’ represents an optionally substituted monocyclic 
or bicyclic 1- to 12-menibered non-aromatic heterocyclic 
group (wherein at least one nitrogen atom is included among 
the atoms forming the ring); 

[0027] A2 represents optionally substituted phenyl, 
optionally substituted 1-naphthyl, optionally substituted 
2-n aphthyl, an optionally substituted 5 -to 10-membered 
aromatic heterocyclic group, an optionally substituted 9- to 
lIL-rnemhcred benzene fused ring group or an optionally 
substituted 9- to 11 -membered aromatic heterocycle fttscd 
ring group; and 

[0028] A’ represents ( .t ) an optionally substituted 5- to 
7 -membered heterocyclic group containing �C(Q i)_ 

and nitrogen (wherein Q’ represents oxygen, sulfur or 
N�R (wherein R" represents hydrogen or C,5 alkyl)), 

(2) an optionally substituted group of the formula: 

[0029] (wherein Q’ has the same definition as above, li’’ 
represents hydrogen or C,,,. alkyl, and u represents 0 o I), 
or (3) a 5- to 10-mcrnbcrcd aromatic heterocyclic group 
having at least one group selected from the group consisting 
of optionally substituted C,,, alkoxy, C,,-alkylthio, 
hvdroxyl, mereapto and 

[0030] _.NRlaRl4 [wherein R’3 and R’° each indepen-
dently represent hydrogen or C,6 alkyl), and also having 
other optional substituents], 

[0031] a salt thereof or a hydrate of the foregoing; 

[0032] <2> a compound according to <1>, a salt of the 
compound or a hydrate of the foregoing, wherein V is a 
niottocylic or bicyclic 4- to 12�membered non-aromatic 
hctcrocyclic group optionally having Ito 3 groups selected 
from the group consisting of( I) C.,,, alleyl optionally having 

to 3 suhslitucnts selected from the group consisting of 
hydroxyl, C,-5 alkoxy, C.,,, alkyl, antino, halogen and cyano, 
(2) phenyl-C,5 alkyl optionally having I to 3 substituents 
selected from the group consisting of hydroxyl, C,,, alkoxy, 
C,, alkyl, amino, halogen and cyano, (3) phcnyloxy-C,,, 
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alkyl optionally having 1 t 3 substituents selected from the 
group consisting of hydroxyl, C,_6 alkoxy, Cl., alkyl, amino, 
halogen and cyano, (4) hydroxyl, (5) C,,, alkoxy, (6) halo-
gen, (7) cyano, (8) C,,, alkoxycarbonyl, and the formulas: 

(9 

(1O( 

Eta3 

(1:1) 

R" 

(12) 

and 

, 

YYe’
 

[0033] (wherein R31, R32 and R33 each independently 
represent hydrogen or C,,, alkyl) and at least one nitrogen 
atom is included among the atoms forming the ring; 

[0034] <2-2> a compound according to <1>, a salt of the 
compound or a hydrates of the foregoing, wherein Z.’ is a 
monocyclic or bicyclic 4- to 12 -membered non-aromatic 
heterocyclic group optionally having I group selected from 
the group consisting of (1) C  alkyl optionally, having 1-3 
substituents selected from the group consisting of hydroxyl, 
C ,, allkoxy, C  alk\’l, amino, halogen and cyano, (2) 
phenyl -C,, aikyl optionally having 1-3 substituents selected 
from the group consisting of hydroxyl, C,,, alkoxy, C,,, 
alkyl, amino, halogen and cyano, (3) phenyloxy-C,6 alkyl 
optionally having 1-3 substituenls selected from the group 
consisting of hydroxyl, C,,, alkoxy, C1.6 alikyl, amino, 
halogen and cyano, (4) hydroxyl, (5) C.,,, alkoxy, (6) halo-
gen, (7) cyano, (8) C27 alkoxycarhonyl, and the formulas: 

LkL 
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(II) (11) 
R50 R5’ 

(12)

 

1157 

RR 
55 

[0035] (wherein R3, R3 and each independently 
represent hydrogen or C alkyl) (with the proviso that V 
contains at least one nitrogen atom among the atoms of the 
ring); 

[0036] <3> a compound according to <i>or <2>, a salt of 
the corn pound or a hydrate of the foregoing, wherein he 
monocycLe or bicyclic 4- to I 2-mernbered non-aromatic 
heterocyclic group is azetidine-diyl, pyrrolidine-diyl, pip-
eridinc-diyl, azcpaoc-diyl, pipera/ine-diyl, or a group rep-
resented by die formula: 

[0038] (wherein R50, Rh’, R52 R53, R54, R°, R’°, R57 and 
R58 each i idepcndcntly represent (1) hydrogen, (2) halogen, 
3) cyano, (4) hydroxyl, (5) C1-7 alkoxycarhonyl, (6) C1 

ailcyl optionally substituted with 1 t 4 groups selected from 
the group consisting of hydroxyl, C1 alkoxy and halogen, 
(7) C alkoxy optionally substituted with I to 4 groups 
selected from the group consisting of hydroxyl, C alkoxy 
and halogen, (8) 2-inetbyiphenyloxymethyl or (9) 2-finn-
rophenyloxymethyl, wherein R5° and R51 may together form 
a carbonyl group, R52 and R53 may together form a carhonyl 
group and R and R57 may together form a carhonyl group); 

[0039] <5> a compound according to <1>, a salt of ihe 
con.ipound or a hydrate of the foregoing, wherein Z1 is a 
group represented by the formula: 

[0040] (wherein R51, Ra., W4, R55 and R’ have the same 
definitions a_s k, R, R54, R55 aitd R7 in <4>); 

[0041] <6> a compound according to <5>, a salt of the 
compound or a hydrate of the foregoing, wherein Ran, Ra, 
R54, R5 and R7 each independently represent (I) hydrogen, 
(2) hydroxyl, (3) halogen, (4) alkyl, (5) cyano or (6) 
hydroxymethyt; 

[0042] <7> a compound according to <5>or <6>, a salt of 
the compound or a hydrate of the foregoing, wherein at least 
one of R51, R53, R51, R55 and R57 is not hydrogen; 

[0043] <7-2> a compound according to <5>or <6>, a salt 
of the compound or a hydrate of the foregoing, wherein at 
least three of R51, R53, R54, R55 and R57 are hydrogen atoms; 

[0044] <8> a compound according to <5>or <6>, a salt of 
the compound or a hydrate of the foregoing, wherein at least 
four of R"’, R53, R’4, Rs,5 and R57 arc hydrogen; 

[0045] <9> a compound according to <5>, a salt of the 
compound or a hydrate of the foregoing, wherein all of R 
R53, Ra, R and R57 are hydrogen; 

[0046] <.lO>a cotupoouod according to any one of <t> to 
<9>, a salt of the compound or a hydrate of the foregoing, 
wherein X’ is a single bond, and X2 is optionally substituted 
C1 alkylerte; 

[0037] <4> a compound according to <1>, a salt of the 
compound or a hydrate of the foregoing, wherein Z’ is a 
group represented by the formula: 
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Come resultado del Examen de Fondo realizado, con fundamento en el Articulo 
45 de la Decision 486 de la ComisiOn de la Comunidad Andina, se comunica: 

1. Documentos estudiados 

DescripciOn: Folios 6 a 136 como se radicO inicialmente. 

Folios 198 a 331 modificadas en fase nacional 

Reivindicaciones: Folios 137 a 178 come se radicO inicialmente. 

Folios 332 a 370 modificadas en fase nacional 

2. Objeto de la invención 

Titulo de la solicitud: "Compuestos Espiroheterociclicos y sus usos como agentes 
teràpŁuticos’. 

El problema planteado en esta solicitud es la necesidad de proporcionar 
compuestos ütiles para tratar el dolor neuropâtico y otros estados patolOgicos 
asociados alcanal de sodio 

Para resolver este problema tØcnico Ia solicitud en estudio proporciona 
compuestos de la fOrmula (I), Otiles para el tratamiento y/o prevenciOn de 
condiciones med iadas per el canal de sodlo, y composiciones que lo contienen. 
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El objeto de la presente Solictud se relaciona con la Clasificación Internacional de 
Paterites (CIP): C 07 D 491/22 

3. Excepción a la Patentabilidad (Art 20 D 486 literal d) 

El objeto de las reivindicaciones 14 - 17 no es patentable de acuerdo con el Art 
citado. 

4. De la Solicitud de Patente 

Titulo 

El tItulo no corresponde con el objeto de la solicitud porque no delimita el uso 
terapØutico de los compuestos reivindicados, por lo cual se sugiere al Solicitante 
hacer la corrección necesaria. 

5. Determinación del Estado de la TØcnica 

El Estado de la TØcnica se determinó con base en la 

Fecha de PresentaciOn de la Socitud de Prioridad: Abril 11 de 2005 

y se encontraron los siguientes documentos que anticipan el objeto de esta 
solicitud: 

item Documento Titulo Fecha de Publicación 

Dl US 4438.130  Analgesic 1-oxa-, aza- arid thia- 20/Marzo/1 984 spirocyclic compounds  
Nitrogen containing heterocyclic 

D2 US 2004 167224 compounds and medicines 26IAgostoI2004 
containing the same  

Dl divulga (Cotumna 1, renglones 10 - 20, folio 414) compuestos espirociclicos 
de formula A, utilizados como agente analgØsicos. 

. D2 divulga (pÆgina 1, pÆrrafo 002 - 004 y 0021 - 0024, folio 417; pâgina 2, 
pÆrrafo 0025 0031, folio 418) compuestos heterociclicos que contienen 
nitrOgeno de formula B con efecto inhibidor de canales de sodio utilizados en el 
tratamiento de varios tipos de neuralgia 

6. Examen de Patentabilidad (Art 14 D486) 

Nivel Inventivo (ArtI 8 D486) 

La reivindicación 1 consiste en un compuesto que responde a la formula (I): 
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ComparaciOn de las caracterlsticas tØcnicas esenciales de la reivindicaciOn I con las del 
Estado de la TŁcnica: 

CaracterIsticas esenciales Dl D2 
Compuesto de formula (I) 

RM 

(I) 

Pesentrely4 V - 

y k son independieritemente 0, 1, 2 O 3 V V 

Q es -C(R)H-, -C(0)- -0-, -S-, -N(R5)-, -CF2-, -C )0-,
 

C(0)N(R5)- o - N(R5)CJO)-; donde R" es Ho �OR  

CAes un anillo heteroarilo fusionado 0 Ufl anillo heterociclico 
fusionado  

- V 

es Hidrôgeno V -) 

0R1 es alquilo - 

O Wes alquenhlo - 

O R1 es alquinilo - 

C) R1 es haloalquilo - 

0 R es arilo - 

O R1 es cicloalquilo  

O R1 es cicloalquilalquilo  

O R1 es heteroarilo - 

O R1 es heterociclilo - 

O R1 es ciano - 

O R1 es ester - 

0R1eseter - 

O R1 es aralquilo sustituido con -C(0)N(R6)R7 - 

O R1 es aralquilo opcionalmente sustituido con -R-OR, - 

C(0)0R5, halo, haloalquilo,  nitro, ciano, arilo 
-o R es RN(R ThN(Rl2)C(0)R11 o - R-N(R10)C(0)  

NLR10)R11 
0 RT es heterocicUlalquilo o heteroalquilarilo opcionalmente 
sustituido. 

- 

- 

- 

R2 corresponde a hidrôgeno V V 

O R2 corresponde a alquilo V 

O R2 corresponde a alquenilo V 

O R2  corresponde a alquinhlo - 

O R2 corresponde a alcoxi - 

O R2 corresponde a halo - 

O R2 corresponde a haloalquilo - 

O R2 corresponde a haloalquenilo - 

O R2 corresponde a halalcoxi - 

O R2 corresponde a cicloalquilo V 

O R2 corresponde a cicloalquilalquilo V 

?OR 2 corresponde a arilo - - 
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O R2 corresponde a araiquilo - - 

O R2 corresponde a aralquerillo - - 

O R2 corresponde a heterocitico - 

O R2 corresponde a heterociclilalquilo - - 

OR2 corresponde a heteroarilo - 

O R2 corresponde a heteroarilalquilo - - 

0R2 corresponde a ciario - V 

O R2 corresponde a nitro - - 

O R2 corresponde a sulfur - 

O R2 corresponde a Amina primaria o secundaria - V 
dosgrupoyacentesjuntocon&anHloheteroanlo 

fusionado o el anhllo heterociclilo fusionado at cual estÆn 
directamente unidos, pueden formar un ariilio fusionado 

- seleccioriado entre citoalquilo, arilo, heterociclico y heteroarilo, y 
los grupos R2 restantes, de estar presentes, son como se han 
descrito.  

-o R, RD, RC y R corresponden independientemente a 
’I 

hidrógeno  

O R, R3b, R3C y R corresponden independientemente a alquilo - 

espondendepencUentemente a  
- aiquenilo 

F c6Fres?-o�nden  1ddentemente a 

O R, R3b, R3C y R 3 corresponden independientemente a alcoxi - - 

O R, R 3 R3C y R 3 corresponden independientemente a halo - - 

O I, R3, RC y corresponden independientemente a 
haloalguilo - - 

O R 35 , R, R y corresponden independientemente a 
haloalguenilo - 

O R3, Rub, R5c y R"" corresponden independientemente a 
halalcoxi - - 

O R, R, R3T3 corresponden independientemente a 
- cicloalguilo 

-6�R’,  R, R y R corresponden independientemente a 
- cicloalguilalguilo 

O R, R30, R3° y R 3 corresponden independientemente a arilo - - 

O R, R, RC y R corresponden independientemente a 
araiquilo - - 

Rub, RC y R° corresponden independientemente a 
aralquenito - - 

O R, R, RC y Rcorresponden independientemente a 
- 

V heterocilico 
Ok, R7 RC y R3d corresponden independientemente a 
heterociclilalguilo - - 

öTRb, R y R" corresponden independientemente a 
- V heteroarilo 

a RD, RC y Rcorresponden independientemente a 
heteroarilalguilo - - 

O R, R3b, R3c y R corresponden independientemente a ciano - -I 

O R3, R3b,Wc y R3d corresponden independientemente a nitro - 

OR3a, R3b, R3C y p3d
 corresponden independientemente a sulfur - V 

O R, R, y R corresponden independientemente a Amina 
- V primaria o securidaria 

6 R3a yR, oRy R3C,6 R3c y R3d, junto con los atomos de V 
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carbono del anillo a los que estÆn directamente unidos, puede 
formar un anillo fusionado seleccioarido entre ciclo alquilo, 
heterociclilo, arilo o heteroarilo y los grupos R3, R3’, R3C, RC 
restantes son coma se ha definido  

El documento DI considerado et estado de la tØcnica mÆs cercano a la invención 
definida en la reivindicación 1, divulga un compuesto de formula C 

La dfterencia entre la invención, definida en la reivindicaciÆn 1, y el compuesto 
ensenado por Dl consiste en que el compuesto de la invenciôn tiene el enlace 
espiro en la posición 3 del grupo indol. 

Las propiedades mostradas por los compuestos reivindicados son propiedades 
coma arialgØsicos y anti arrItmicos 

Par to tanto, el Problema TØcnico Objetivo que pretende resolver esta invenciôn 
se puede formular asi: "cómo modificar el compuesto conocido en Dl para 
conseguir efecto analgØsico y anti arrItmico?". 

� Sin embargo, D2 (pªgina 1, pÆrrafo 002 - 004, 0016 - 0017, folio 417) 
enseæa que los compuestos espiro heterociclicos actüan sobre canales de 
scdio, consiguiendo efectos analgØsicos y anti arritmicos. Asi mismo, Dl 
enseæa (Columna 1, renglones 10 - 20, folio 414) que compuesto 
espirociclicos, que pueden contener heterociclos, tambiØri presentan 
efectos analgØsicos. 

En consecuencia, el experto en Ia materia, relacionarla Dl ,y D2 para Ilegar asi at 
objeto de la reivindicaciOn 1 de la solicitud. Por to cual se considera obvia. 

Puesto que las reivindicaciones dependientes 2 13 y 19 no mencionan 
caracterIsticas inventivas adicionales, tampoco pueden ser consideradas 
inventivas. 

Conclusion: 
Las reivindicaciones 1 13 y 19 cumplen el requisito de novedad (Art. 16), pero 

ie 

no cumplen con el requisito de nivel inventivo (Art. 18). 

Aplicación industrial (Art 19 D 486) 

La reivindicaciOn 18 no tiene aplicaciOn industrial, por cuanto un mØtodo para 
disminuir el ftujo de iones a travØs de un canal de sodio dependiente de voltaje no 
es aplicable yio utilizable en cualquier tipo de industria. 

7. Conclusion 

Los requisitos de Patentabilidad de la presente Solicitud estÆn afectados asi: 

- Item Documento Reivindicaciones afectadas Requisito que afecta 

Dl US 4438.130 1 -13, 19 Nivel Inventive 

02 us 2004 167224 1 - 13, 19 Nivel Inventive 

D3 US 6’046.341 1 -13, 19 Nivel Inventivo 
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En cumptimiento del artIcuto 45 de la Decision 486 de la Comisión de la 
Comunidad Andina, se le indica que debe dar respuesta dentro del tØrmirio de 
sesenta (60) dIas contados a partir de la fecha de notificaciOn de la presente 
comunicaciOn. En caso de no dar respuesta at presente requerimiento, o Si a 
pesar de la respuesta subsistieran los impedimentos para la concesiôn, se 
denegarÆ la patente. 

Notifiquese el presente oficio conforme a to dispuesto en el numeral 5.2, literal e), 
del capitulo quinto deltItulo primero de la Circular Unica No. 10 de 2001. 

FFFWMMMM=?--1-20? 

JOSÉ LUIS SALAZAR LOPEZ 
Director de Nuevas Creaciones (C) 

El anterior requerimiento fue notificado por fijación en lista, de fecha 

CONCEPTO TECNICO 
No. 902 
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