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> The present invention relates to novel heterocyolic nit-ro 
gen compounds and, more speci?cally, to dilazaspir-anes 
and to methods for their synthesis. 

In applicants’ copending application Serial No. 47,613, 
?led August ‘5, 1960 (now abandoned), are disclosed sev 
eral classes of symmetrical 3,9—diazaspiro(5.5)undecane 
compounds which ‘are particularly useful medicinally. 
Broadly speaking, the 3,9-diazaspiro(5.5)undecanes dis 
closed in that application are divided into two classes, the 
?rst constituting a symmetrical secondary amine in which 
a hydrogen atom is attached to each nitrogen atom in the 
diazaspiro nucleus, the second constituting symmetrical 
tertiary amines in which both nitrogen atoms are sub 
stituted with the same group selected from alkyl and 
alkylene of 1 to 6 carbon atoms. 
The instant application is also directed to 3,9-diazaspiro 

(5.5)undecanes. Unlike the compounds of Serial No. 
47,613, however, the compounds of the instant invention 
are all unsymmetrical. That is to say, each of the two 
nitrogen atoms in the diazaspiro nucleus of the compounds 
of the present invention contains a different substituent. 

While the compounds of the present invention are thus 
super?cially related to those of Serial No. 47,613, there 
are basic fundamental differences between the two, which 
differences will be discussed in greater detail at a later 
point in this speci?cation. Broadly speaking, 'however, it 
may be said that the compounds of the present invention 
are much more versatile in their usefulness than are those 
of Serial No. 47,613 and, in fact, the compounds of the 
present invention may even be used as an alternate source 
of preparation of the compounds of Serial No. 47,613. 
In addition, the compounds of the present invention have 
a distinct and valuable medicinal utility. 

It is accordingly a primary object of the present inven 
tion to provide novel, pharmacologically active di 
azaspiranes and methods for their preparation. 

It is another principal object of the present invention 
to provide unsymmetrical 3,9-diazaspiro(5 .5 )undecanes 
which are extremely versatile in their usefulness and which 
have substantial utility as intermediates for the formation 
of other organic compounds, both symmetrical and un 
symmetrical. ' 

These and further objects of the present invention will 
become more apparent as the description proceeds below 
and in connection with the appended claims. 
The novel compounds of the present invention are di 

vided into two classes. Formula 1 illustrates the general 
structural formula of the ?rst class of such compounds: 

In the above formula, R is selected from the group con 
sisting of alkyl, alkenyl, ary-l, aroyl, aralkyl, dialkyl (di 
alkenyl) amino-alkylene (alkenylene), heterocyclic alkyl, 
alkoxyalkyl, valkoxyalkenylene, cycloa-lkyl and cycloal 
kenylene. Generally speaking, R may be represented by 
any member of the groups set forth above, provided only 
that the solubility and chemical stability of the reactant 
containing the R constituent which is used to form the 
compound of Formula 1 is such as to permit that reactant 
to react under the prevailing reaction conditions to form 

(1) 

5 

10 

15 

25 

30 

35 

40 

45 

55 

60 

65 

70 

3,282,947 
Patented Nov. 1, 1966 

2 
Otherwise, there is no limita 
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the desired diazaspirane. 
tion as to the value of R. 
Examples of preferred R substituents (though, ‘as in 

dicated, the broad classes listed are not so restricted) are 
as follows: 

( 1) Alkyl: alkyl groups of 1-22 carbon atoms. 
(2) Alkeny-l: alkenyl groups of 1-22 carbon atoms. 
(3) Aryl: phenyl; pyridyl; thienyl; furyl; quinolyl. 
(4) Aroyl: benzoyl;halobenzoyl. ' 
(5) Aralkyl: benzyl; ?uorobenzyl;pyridylalkyl; phenyl 

alkyl; benzhydryl; chlorobenzyl; isopropylbenzyl; ben 
Ziloyl. 

(6) Dialkyl (dialkenyl) amino-alkylene (alkenylene): 
dimethylaminoethyl; diethylaminoethyl; dipropylamino 
ethyl; diethyleneamino-hexyl; dihexylaminopropylene. 

(7) Heterocyclic alkyl: pyrrolidino; piperidino; mor 
pholino; N-alkyl piperazine; tetrahydrofurano; tetrahydro 
pyrano alkyl. 

(8) Alkoxyalkyl: methoxypropyl; ethoxyetrhyl; meth 
oxyhexyl. 

(9) Alkoxyalkenylene: methoxyallyl; ethoxyallyl. 
(10) Cycloalkyl: cyclohexyl; cyclopentyl; cycloh'exyl 

methyl; cy-clooctyl; cycloheptyl; cyclopropyl. 
(11) Cycloalkenylene: cyclopentenyl; cyclohexenyl. 
The second class of compounds of the present invention 

are represented by Formula 2 below: 

In Formula 2, R and R’ are selected from the group con 
sisting of hydrogen and any of the groups previously de 
scribed as representing R in‘ connection with the com 
pounds of Formula 1, except that R and R’ are never the 
same group. In other words, the 3,9-diazaspiro(5.5)un 
decane nucleus of Formula 2 is unsymmetrically sub 
stituted by the substituent groups previously enumerated. 
The compounds of the present invention, and particu 

larly those of Formula 1 ‘in which one of the nitrogen sub 
stituents is hydrogen, are extremely valuable and versatile 
synthetic intermediates. For example, due to the unique 
activity of the hydrogen atom not possessed by the other 
substituents enumerated, this hydrogen may be selectively 
replaced by a wide variety of substituents, including all 
those de?ned in connection with R’ in Formula 2 as well 
as other reactive groups such as alk-anols, epoxides, ureas, 
thioureas, or amides of pharmacologically active groups 
such as p-amzin-obenzoyl, diphenylaoety'l, tmopyl, benz-iloyl, 
which give to a wide variety of pharmaoologically ac 
tive products such as local anesthetics [i.e., para-amino 
benzoate ester of 3emethyl-9-hydroxyethyl-3,9~diazaspiro 
(5.5)undecane], antispasmodiics [i.e., 3-benzyl-9ehydroxy 
ethyl-3,9-diazaspiro(5.5)undecane tropa'be ester; 3-methyl 
9 - benzyl-3,9-diazaspino(5.5)undecane], antihistaminics 
[i.e., 3 - methyl - 9-(pyridylet-hyl)-3,9—diazaspiro(5 .5 )un 
decane], and hypotensives [i.e., trimethoxybenzoylamide 
of 3-methytl-3,9-diazaspiro(5 .5 )undecane] . 

In addition, the compounds of Formula 1 can be used to 
obtain the compounds of oopending application Serial No. 
47,613, as an alternative method of synthesis. 
The compounds of the present invention may be pre 

pared in a variety of ways. Among these methods of 
preparation are the following: 

(1) Through reaction of the appropriate N-substituted 
piperidine 4,4-dicarboxylic acid esters with the appropriate 

(2) 

primary amine, either at the re?ux temperature of the > 
mixture or in a pressure bomb as the properties of the 
amine may prescribe, followed by reduction to the corre 
sonding N,N'-diisubstituted diazaspirane. 

( 2) From the diazaspi-rane obtained in (1), when R’ is 
benzyl or other high boiling arylarnine, the desired N 
subst-ituted, N’-h-ydrogen amine may be obtained if desired 
by catalytically removing the N ’-group. 
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‘(3) Alternatively, the N,N' unsymmetrically substituted 

diazaspirane may be obtained from N-substituted piperi 
dine 4,4-dihaloethyl esters by ring closure with an appro 
priate primary amine. 
The following examples will illustrate the preparation 

of exemplary compounds within the scope of the present 
~ invention. 

Example I .—3~methyl-9-benzyl-3,9-diazaspiro(5 .5 ) un 
decane 

140 gm. (0.52 mole) of piperid-ine-1-methyl—4,4—diacetic 
aci-d diethyl ester was re?uxed for 30-60 hours with a 4-5 
molar excess of benzylamine. Excess benzyllamine was 
distilled off and the residue heated to 200° C., at which 
temperature it was maintained for 2-4 hours. The residue 
was vacuum distilled and 65 gm. of material (B.P. 185 
195° C./ 0.1 mm.) was obtained. This material, 3-metl1yl 
9-benzyl-3,9'-diazaspiro(5.5)undecane-8,l0-dione, was re 
duced in absolute ether with lithium aluminum hydride. 
After decomposition of the lithium aluminum hydride 
complex with water, ?lteration of the inorganic residue, 
drying the ether solution over sodium sulfate and strip 
plug of the ether, the title compound was obtained by 
uacuum distillation of the residue and had a'boiling point 
of 128-133° C./0.15 mm. There was obtained 51 gm. 
(87% yield) of the title compound (based on the dione). 
The dihydrochloride of the title compound melted at 

326-327 ° C. 

Example II .—3_m‘ethyl-3,9-diazaspiro(5 .5 ) undecane 
This valuable intermediate was obtained from the com 

pound of Example I by catalytic debenzylation. 43 gm. 
of 3-methyl-9-benzyl-3,9-diazaspiro(5.5 )undecane was dis 
solved in methanol and made acid with concentrated hy 
drochloric acid. 4 of 10% palladium catalyst on 
charcoal was added and the mixture hydrogenated at 50 
60 psi. at ‘80° C. for 24 hours. All solvents were 
stripped and the syrupy residue dissolved in a minimum 
of water and made alkaline with saturated sodium hy 
droxide solution. The water solution was extracted sev 
eral times with ether since the base is miscible with water. 
The ether solution was dried over sodium sulfate and cal 
cium hydride since the solution of the base in ether gels 
if water is presentl After drying overnight, the ether 
was stripped and the residue distilled to yield the title 
compound (B.P. 128-130° C.15 mm). This amine is a 
strong base, completely miscible with water and very 
rapidly absorbs carbon dioxide from the atmosphere to 
form a solid carbonate. 
The dihydrochloride melted at 319-320” C. 

Example lII.—3-methyl-9-(3-dim'ethylamiinopropyl) 
' 3,9-diazaspiro(5 .5 ) undecane 

The amine, 3emethyl-3,9-diazaspiro(5.5)undecane, was 
readily alkyla-ted to the title compound by treatment with 
dimethylaminopropyl chloride in re?uxing toluene in the 
presence of :a small amount of potassium iodide. The 
title base was obtained and boiled at 95-105° C./0.1 mm. 
Its trihydrochloride melted at 318-319“ C. 

While, as previously pointed out, the compounds of the 
present invention are super?cially similar to those of co 
pending application Serial No. 47,613 in that ‘both are 3,9‘ 
diazaspiro(5 .5 )undecanes, there are signi?cant distinctions 
between the compounds of the two applications. For ex— 
ample, the methods of preparation of the respective com 
pounds are basically di?erent ?rom one another. In the 
method of forming the symmetrical compounds of Serial 
No. 47,613, ammonia or a primary alkyl or alkenyl amine 
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is reacted with the dianhydride of methane tetraacetic acid 
to form the corresponding bis-amic acid, the acid then 
being heated suf?ciently to cyclize the acid to the bis 
amide, the amide then being reduced to the correspond 
inf diazaspi-rane. Such procedure, of course, results in 
a symmetrical diazaspirane, which would not be satisfac 
tory to form the unsymmetrical diazaspi-ranes of the in 
stant case. Furthermore, while it would super?cially ap 
pear feasible to obtain the compounds of the present in 
vention from the symmetrical bis-secondary amines of 
Serial No. 47,613, in practice this is not feasible. It 
is exceedingly di?icult to substitute a desired radical for 
one of the N-hydrogens without doing .so to the other. 
At best, a mixture of symmetrical and unsymmetrical 
diazaspiranes might result. Conversely, speaking, how 
ever, it is possible to prepare the compounds of Serial No. 
47,613 starting with the unsymmetrical compounds of the 
‘instant case, particularly in the case where one of the 
nitrogen substi-tuents of the starting compound is hydrogen. 
The invention may be embodied in other speci?c forms 

without departing trom the spirit or essential characteris 
tics thereof. The present embodiments are therefore to 
be considered in all respects as illustrative and not restric 
tive, the scope of the invention being indicated by the ap 
pended claims rather than by the foregoing description, 
and all changes which come within the meaning and range . 
of equivalency of the claims are therefore intended to be 
embraced therein. 
What is claimed and desired to be secured by United 

States Letters Patent is: 
1. A compound or the formula 

wherein R and R’ are each selected froma different one 
of the group consisting of: 

(a) hydrogen 
(b) lower alkyl ' 
(c) aralkyl selected from the group consisting of pyridyl 
lower alkyl and phenyl lower alkyl 

(d) di-lower allrylam-ino lower alkylene 
(e) hydroxy lower alkylene. 
2. 3-methyl-9-benzyl-3,9-diazaspiro(5.5)undecane. 
3. 3-methyl-3,9-diazaspi-ro(5.5)undecane. 
4. 3-methyl-9-(3idimethylaminopropyl)3-,9+diazaspiro 

(5 .5 ) undecane. 
5. The para-amino benzoate ester of 3—methyl-9-hly 

droxyethyl-3,9-diazaspiro( 5.5 ) undecane. 
6. 3 - methyl - 9(pyridyethyl)3,9 - diazaspiro(5.5)un~ 

decane. 
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