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PROPANAM NE DI MALEATE This invention relates to an inproved

i funonodul atory agent, the dinaleate , alt of

N, N- di et hyl - 8, 8-di propyl - 2- aspi ro£4 5 o]ecane 2- propananm ne. The conpound

i s-represented by St -8 -DIPR -2-AZASPIRO{4.5]DECANE-2-

(1) The conpound of tIpROPA b as an i nmunonodul atory
agent, particularly in the treatmen rthritis.

Det ai | ed Description of the Invention

N, N- di et hyl - 8, 8 dTies ixpehtich RlacoralitpRwaRARRmImBERRRRR AbeH, the @ conmpound

R e IO T T e

i mmunonodul aThquxm@@nd;sqsgresemcdhySyucmretrne treatnent of rheunmatoid
arthritis, in US. Patent No. 4, 963857~ entire disclosure of which is
her eby i ncorporated by referenge:N Partlculr?i&;/ preferred anong the
pharmaceutically acceptable saltsidescribed in U S. Patent No. 4,963,557
and the only salt form prepare erein is the dihydrochloride salt. NN\

- D
The compound of this invention is useful as an immunomodulatory agent,
particularly in the treatment of rheumatoid arthritis.

Detailed Description of the Invention
N.N-diethyl-8,8-dipropyl-2-azaspiro[4.5]decane-2-propanamine is a
compound which is disclosed and claimed, along with pharmaceuticélly acceptable
salts, hydrates and solvates thereof, as being useful as an immunomodulatory agent,

particularly in the treatment of rheumatoid arthritis, in U.S. Patent No. 4,963,557,
the entire disclosure of which is hereby incorporated by reference. Particularly
preferred among the pharmaceutically acceptable salts described in U.S. Patent No.
4,963,557 and the only salt form prepared therein is the dihydrochloride salt. N,N-
diethyl-8,8-dipropyl-2-azaspiro[4.5]decane-2-propanamine (hereinafter Compound
A) and the dihydrochloride salt of Compound A (N,N-diethyl-8,8-dipropyl-2-
azaspiro[4.5]decane-2-propanamine dihydrochloride - hereinafter Compound B)
can be prepared by methods such as described in U.S. Patent No. 4,963,557.

It has now surprisingly been found that the dimaleate salt form of Compound
A (N,N-diethyl—S,8—diprof:y1—2-azaspiro[4.5]decane-2-propanamine dimaleate -
hereinafter Compound C) has numerous advantages over the dihydrochloride. The
dimaleate, while being as highly soluble as the dihydrochloride, is more stable when
stored in bulk prior to manufacture, particularly prior to tableting. The
dihydrochloride is hygroscopic and thus picks up moisture upon storage. The
lessened tendency toward hygroscopicity of Compound C is very important because
the accuracy of weighing out bulk compound for manufacturing and analytical
purposes, particularly for tableting purposes, would be affected if the compound's



di'et hyl - 8, 8- di propyl - 2- azaspi ro[ 4. 5] decane- 2- pr opanam ne (hereinafter
Compound A) and the di hydrochloride salt of Conpound A

(NN-di et hyl -8, 8-di propyl -2- azaspi r o[ 4. 5] decane- 2- pr opanani ne _

di hydrochl oride - hereinafter Conpound %) can be prepared by nethods such
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content . in U.S-Ratertt 3‘%6&%56?- The @umﬁé%umﬁt,ramrmmbmo@ paeenterddfarl  as
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arthritis. Caonmpound C (active .ingredjent) can be adm_ nistered in a
conventi onal 8 %¥% M&P%u c‘B‘?'t B‘ﬁﬁ%ﬁﬁpﬁg’r afApsHioacat administzation.
convent i onal Theanbaramebucaid intramasnlar forens@Apaiefiterd adahidisteition 26 ertdly t 0
known t echni Qu&s e Upik ﬁlytﬁﬁscﬁasgg%srgéih%g%ﬂl preferably be from about 0.01 to

about 10 mg/kilogram of total body weight, most preferably from about 0.1 mg/kg to

about 1 mg/kg. Preferably each oral dosage unit will contain the active ingredient in

an amount of from about 0.1 mg to about 100 mg. The daily parenteral dosage

regimen will preferably be from about 0.01 to about 10 mg per kilogram (kg) of total

body weight, most preferably from about 0.1 to about 1 mg/kg. Preferably each -

parenteral dosage unit will contain the active ingredient in amount of from about 0.1

mg to about 100 mg. The daily topical dosage regimen will preferably be from

about 1 mg to about 100 mg per site of administration. The above dosages relate to

the preferred amount of N,N-diethyl-8,8-dipropyl-2-azaspiro[4.5]decane-2-

propanamine expressed as the free base. It will be recognized by one of skill in the

art that the optimal quantity and spacing of individual dosages of Compound C will

be determined by the nature and extent of the condition being treated, the form, route

and site of administration, and the particular patient being treated, and that such

optimums can be determined by conventional techniques. It will also be appreciated

by one of skill in the art that the optimal course of treatment, i.e., the number of

doses of Compound C given per day for a defined number of days, can be

ascertained by those skilled in the art using conventional course of treatment

determination tests.
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in US. Patent No. 4,963,557. The route of adm nistration nay be oral,
parenteral or topical. The termparenteral as used herein includes

i ntravenous, intranuscul ar, subcutaneous, intranasal, intrarectal,

I ntravagi nal or int raperitoneal adminis3ration. The subcutaneous and

i ntranmuscul ar f or Genedallpapearing] aie cadmambmwlﬁvexﬁoﬁ 19@@95&& Iby disBliviig €d.
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art that thea@pidd@mmedbRgw.ty and spaci ng of individual dosages of Conpound
Cwll be determ ned by the nature and extent of the condition being
treated, the form route and site of adm nistration, and the particul ar
patient being treated, and that suc ptinuns can be determ ned by
conventional techniques. It wll al Iggﬁ@&i‘fﬁ%;leci ated by one of skill in the
art that the optimal course of treatment, i.e., the nunber of doses of
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determ nati on tests. dimaleate 3

General | y speaki ng/ﬁ%mghmd of this inventi gnwé)ed by

di ssol ving the
N, N- di et hyl - 8, & nropyl 2- azaspiro[ 4. 5] decanfe- 23propanam ne, in an

appropriate org‘| c solvent, such as deoxygen d ethyl acetate, with

subsequent
2 /—\
HO,C COH
Maleic Acid
—_—
Ethyl acetate

N,N-diethyl-8,8-dipropyl-2-azaspiro[4.5]decane-2-propanamine, 458 g of a
crude oil containing residual solvent (89.1% by weight pure by HPLC analysis or
408 g, 1.21 mol of pure compound) was placed in a 12 L, 3-necked glass vessel
under positive nitrogen pressure and equipped with an air driven stirrer and
dissolved in deoxygenated ethyl acetate (6.9 L). Maleic acid (281.9 g, 2.43 mol) was
added to the vigorously stirring solution. The slurry was stirred at ambient
temperature for 3 hours then a white solid was filtered off. The white solid was
washed with ethyl acetate (500 ml) and dried under high vacuum for 120 hours to
yield 667 g (1.17 mol, 96.7 %) of the title compound. This material was milled
through a cone n_1i11 (Quadro) with an 18R sieve to yield 629.5 g (91.2 %) of the title
compound: mp 141-142 °C; IR (KBr) 3400, 3100-3000, 3000-2800, 2679, 1646,



addition of two or nore equivalents of maleic acid. The conmpound of this
invention is filtered off and dried in vacuo or air dried at an el evat ed

t enper at ur e. Mal ei c acid, 99% is purchased fromthe Al drich
Cheni cal Conpany, M |waukee, W sconsin.4 The fol |l ow ng exanpl es
further illustrate the present invention. The exanples are not intended to

linit the scopé3® 150k LBBG,EL367.0N 9458 THehiidB6H hintle NMIROTDCH)B6OMELRS ESS
bel ow. Preparati on of

EXAMPLE 1
N, N di et hyl - 8, & 8fbr bhY (s SH b3S moitD), sPads ARt =75, dSEM: A2 (m, 4H), 1.93

di nal eat e ri_ - l.ai i.dl er
2 ol et at e @l B8/1= 10,0, 14.1 Hz), 2.32 (m, 2H), 3.19 (m, 653 30 o, 28H Urd é 35 s,

N, N-di et hyl - 8, 8Hy}i BCINMR CCDERS B60 Bitty) 3] dacans: 2. pr i 525 408 4 of a
crude oil contai ﬁi ng resi gfjal .zol vent )(89. i%?gy%v\glzgﬁfggm gﬁgyﬁlﬁﬁ’ﬁg'ﬁ
anal ysi s or 4088.§,4213.26.6:48.7052.p.529, 6317 0851@) andel$93l ahmll Caicdfot2 L,

3-necked gl ass.vessel u I itiye nitrogen pressure and equi pped with an
air driven stipﬂgﬁ%%'Md%#ﬁD&g8@géﬁ?£Hfﬂ 3-%&%&8 &8 N) |

Mal eic acid (281.9 Ppe §ap§r*'° };&@ssfa%%ﬁ ' tlrrd
solution. The slurry V\géy@sti rge atoa |g%‘%n(atge%%edr{%?ﬁé@u%%c%%%ét}iragg%hen a
white solid was filtered off. The white solid was washed with ethyl acetate
(500 mM) and dried under high vacuum for 120 hours to yield 667 g (1.17

mol, 96.7 % of the title conpound. THXAMBIEZal was nmilled through a cone
mll (Quadro) with an 18R sieve to yi ﬂeqﬁgggéigtsg (91.2 %9 of the title
=]

The melting points of Compound B and Compound C are indicated in Table

1 below.
Table |
Compound B 240-245°C. dec.
Compound C 141-142°C.
EXAMPLE 3
Hygroscopicity

The rate of moisture absorption of Compound B and Compound C were
tested individually in an Integrated Microbalance System, MODEL MB 300 G (VTI
Corporation, Hialeah, Florida) using the accompanying Software Manual. The two
compounds were analyzed under identical parameters, as indicated in Table 2(a)

below. For comparison purposes the results of both compounds are summarized in
Table 2(b) below.



conpound: np 141-142 C, IR (KBr) 3400, 3100-3000, 3000-2800, 2679, 1646,
4 1584, 1504, 1386, 1367, 1194, 876, and 864 cnjerr]; NWR (CDCl[err], 360
Mz) [err] 0.88 (s, 6H), 1.18 (s. 8H),_ 1.26 (m 4H), 1.33 (t. 6H, J = 7.9,
10.9 Hz), 1.52 (m 4H), 1.93 (t, 2H, 35— 10 , 14.1 Hz), 2.32 (m 2H),
3.149 (m 6H), 3.30 (m 2H), and 6.25 5 [err]CG-NMR (CDCl[err], 360
MHz) [err] 84,149 16.1, 20,7 31, 7 32 . 34.0, 35.2, 38.8, 42.3,
46.6, 48.7, 52.6, 52.9, 63. mteg’réIEdectmbdlaﬁ@é)S}&tenMedU Calcd for [err] -
2(C[err]H[err]Qerr]) 63. 35% 922H 4.93 found 63.17 C, 9.28 H, 4.92
The physical properff38¥ c‘Corrpound C were

corrpar ed. AMP
Mel ti ng Poi n? LEWE% mel t | ng points of %B%AL\J@L % and Conmpound C are

i ndi cat ed i NDRYING TEMPERATURE: Table 1
Conpound B 240- 245[err C dec.
Conpound C HEATING RATE: 141- 1420°C/min
E?A%):_sEt 3r e g&%@W&%&%ﬁ& B and Corrpl_%gﬁlgsgq%e?et %/est ed The rate
IC(r)urjlp\(;lr g??LLyE%g%IUIEWU?%aL ﬁgcgcggrsrta:nyl ng Sogl\/\?a?gol\/gnﬁgr! The
t WO EQUILIBRIUM CRITERIA, time: 240 min

SAMPLE INTERVAL: 2 min '

EXP. TEMPERATURE: 25°C

% Relative Humidity, start: 10 %

% Relative Humidity, max: 100 %

% Relative Humidity, step: 5%

EQUILIBRIUM CRITERIA, wg.: 6 Ug.

SAMPLE INTERVAL: 2 min

DES. CUT-OFF: 0 % Relative Humidity

DATA COLLECTION INTERVAL: 3 min.




conpounds were anal yzed under identical paraneters, as indicated in Table
2(a) bel ow. For conparison purposes the results of both conpounds are
sumari zed in Table 2(b) bel ow. 5

Tabl e 2(a) | nt egr at ed® M crobal ance .Syst em Set Up-

Par aneters for Conpounds B and C. SAMR :
Approx 10 nmg DRYlI NG TEMPERATURE: ﬁ%levﬁhgﬂ 60C HEATI NG RATE:

10[err] ¢/ min EQUI LEBRI UM CRI TERI A, Midistiire Absorption 6 Uy EQUI LI BRI UM
CRI TERI A, %\g— 200 % of wqg ?Q JIIBRIUM CRITFRIA, tine:
240 min SAVPLPATARGINT No. % RELATIVE COMPOUND B2 niGOMPRUND C
TEMPERATURE: 25 %Relatiye Humdity,
start: 10 % HEHRITYe Huml%gw%g%tﬁﬁn % exgg't 831“
100 % % Rel ative Hum dity, stepr g 5~ % EQUILT BRI OM
CRITERIA, wg.: 6 Ug. SAMPLE IRITER\/AL: _
2 mn DES. CUT-CFF:2 10 020 0 % Rel ati@lHuM dity
DATA COLLECTI ON | NTJERVAL: 3. mn.
15 1.81 -0.18

4 20 2.17 -0.08

5 25 2.84 -0.12

6 30 3.74 -0.08

7 35 3.15 -0.08

8 40 3.30 -0.08

9 45 ' 474 -0.05

10 50 5.49 -0.04

11 55 9.07 0.04

12 60 9.26 ’ 0.1

13 65 9.50 0.18

14 70 15.47 0.41

15 75 31.30 0.56

16 80 36.53 0.89

17 85 44.16 1.70

18 90 - 5.37

19 95 - 42.88

EXAMPLE 4
Relative Solubilities

The solubilities of Compound B and Compound C were determined in three
different systems: water, 0.1 HCl and methanol. The data are summarized in Table 3

below.



6 - : _ : ' Tabl e 2(b) - '
Moi st ure Absorption DATA PO NT No. % RELATI VE COVPOUND B

COVPOUND C HUM DI TY % Wei ght Gain % Wi ght
Gai n 1 7 0 , 3o

2 . 10 0.2 -0.21

15 1,81 ; o?rf’ﬁl” 4 20
2.17 - Sol®8nt S Compound B mg/ml 25 Compound C mg/mP. 84
-0.12 8 30 3 7 -0.08
7 35 Water 3. 15> 100 -0.08 >100 8

40 ) -0.0 9 45
4.74 Oy %pECt 10 300 50 >100 5 49
12 60 9.26 0.1 13

65 9.50 0.18 14 70

15. 47 0.41 15 75 31. 30
0.56 16  The present inventio@Gncludes within its scopd@hafinaceutical compositiéhs39
17 . o 170 18

90 compnsﬁg Compound C, as the aééy%x.?xgredxent, in aisgcmu%n th a 95

42. 88 pharmaceutically acceptable carrier of @ilngs Fhée compound of this invention can

Rel ative Sol ll!k'ahhﬁm@c%redb oral B¥arelletfirbirké 66 d?ﬁmﬁﬂ'gg Qﬁﬂﬁt‘é&”d C
wer e determ ne reey dif er%ent S sft ens; 4 15’:&1& ang nmet hanol
The data ar e R OP§ASF &' qpﬁropgmeé'ogqu Irnte of administration including capsules,

tablets, pills, powders and granules. In such solid dosage forms, the active
compound is admixed with at least one inert diluent such as sucrose, lactose or -
starch. The oral dosage forms can also comprise, as is normal practice, addition
substances other than inert diluents, e.g., lubricating agents such as magnesiﬁm
stearate, glidants such as colloidal silicone dioxide, antioxidants such as butylated
hydizoxy toluene. In the case of capsules, tablets and pills, the dosage forms may
also comprise buffering agents. Tablets and pills can additionally be prepared for a
sustained release or may be prepared with enteric coatings.

Preparations according to this invention for parenteral administration include
sterile aqueous solutions although nonaqueous suspensions of emulsions can be '
employed. Such dosage forms may also contain adjuvants such as preserving,
wetting, osmotic, buffering, emulsifying and dispersing agents. They may be
sterilized by, for example, filtration through a bacteria retaining filter, by
incorporating sterilizing agents into the compositions, irradiating the compositions
or by heating the compositions.

The following examples further illustrate the pharmaceutical compositions
which are a feature of this invention.

EXAMPLE 5
Tablet Composition
Lactose, microcrystalline cellulose, sodium starch glycolate, magnesium
stearate and Compound C are blended in the proportions shown in Table 4 below.
The blend is then compressed into tablets.



7 . _ : Table 3 - Sol vent
Conmpound B ng/ ml Conmpound C ng/ m . Wat er '

> "100 > 100 0. 1% HC >
100 > 100 8 net hanol > 100

> 100 The present invention includes within its scope

phar maceut i cal r‘gﬁmpnci tians r‘ﬂl’ﬂl'\l’i Si ng %lﬁﬂ’mnd C._as the actjve
ingredient, INGREDIENTi on With a pharmacegpically acceptable carrier of
di | uent. Themow? g’r ANl S gnventl Oon _can_ pbe admt i Stered by orar—or
parenteral r 8 -B&riRoPY 2 i on and cahdbe formul ated in dosage forns
appropri at e fasaspiaphSidectne-2opropshiaiiaét r ati on i ncludi ng capsul es, tablets,

pills, powder granul es. In such solid dosage forns, the active
conpound is a ed with at | east one inert diluent such as sucrose,

| act ose or stmicrsierystiinegellulodsosage forns cH2 al so conprise, as is normal
practice, adgjhédfan substances other than ipert diluents, e.g., lubricating

agents such as_magnesium stearate, glidants such as colloidal silicone
di oxi de, ant isedingesiarsh glysplates but yl at ed hy&i zoxy tol uene. In the case of

capsul es, tabpfhgsigmdtdadtd S, the dosage forns may al so conprise buffering
agents. Tabl'eTs and piTTs can additTomarty beprepared—for—asustarmed

rel ease or nay be prepared with enteric coatings. Preparati ons
according to this invention for parepkeMpIR@M nistration include sterile

aqueous sol utions al though no aque@ui suségﬁgfl ons, of enul si ons can be
enpl oyed. Such dosage forns CARRS FarsAt CROsHOAt s such as preserving,
wetting, osnotic, Amihjeetablegform fiorl linfinisteging Gdnipoand Cis pdagal bysstiriigy my be
sterilized by, r Rl f:ration throu bacteria retaining filter,
by i ncor por atxlonl{lgs%fgﬁ(ﬁ@!‘zﬂ&x;gggg&éér?é&f%f‘%as{?ﬁgﬁ%& B8 CTEEPRANAMNC, di ati ng t he
conposi t i onsdisnaleafe e b imlgof nesmabsalioe.i t i ons.
While the preferred embodiments of the invention are illustrated by the

above, it is to be understood that the invention is not limited to the precise

instructions berein disclosed and that the right to all modifications coming within the

scope of the following claims is reserved.




The f.ol |l ow ng exanples further illustrate the phar maceut [ cal corrp05| tions
which are a feature of this invention.
EXAVPLE 5 Tabl et

Lactose, mcrocrystalline cellul ose, s&i um st arm l mlmngrnesi um
stearate andmﬁmﬂw@l@re bl ended in the proporti enstshowsis able 4
below. The blend is then conpressed into tablets.

8 Tabl e 4 | NGREDI ENT
ng. N, N-di et hyl - 8] 8Tte pompyundN,N-diethyl-8,8dipfopyl-2-azaspiro[4.5]decane-2-

azaspiro[4.5 GRS am ne di mal eate mcrocrystalline cellul ose
112 | actose 1”%% gdﬂ'ﬁﬁgﬁg 70 sodium starch glycol ate

8 magnesi um st earate

EXAMPLE 6
An injectable forquoe aamertlllncsatlgrl hﬂh&ﬁ ‘af’% 3 pr&%’(} ﬂﬁgﬁb ll Fring 5.0
ng. of N, N- ofZespife[4d Jdrcang? Wm&mﬂe@@n gp me@uopﬂmmmbiee

di mal eat e i ncakrifr dHdiluefit. NOr mal sal i ne.

3. A method of inducing immunomodulation which comprises administering
an immunomodulatory effective amount of N,N-diethyl-8,8-dipropyl-2-
azaspiro[4.5]decane-2-propanamine dimaleate to a patient in need of such treatment.

4. The method of claim 3 wherein the patient is in need of treatment for
rheumatoid arthritis.



Wii'l € the preferred enbodinents of the invention are illustrated by the
above, it is to be understood that the inventionis not limted to the
precise instructions herein disclosed and that the right to all

nodi fications comng within the scope of the following clains is reserved.
1. The conpound NN-di et hyl -8, 8-di propyl - 2- azaspi r o[ 4. 5] decane- 2-

propanam ne di nal eat e. 2. A pharmaceutical conposition conprising
N, N- di et hyl - 8, 8-di propyl - 2- azaspi ro[ 4. 5] decane- 2- propanani ne di nal eate and
a pharmaceutically acceptable carrier or diluent. 3. A nethod of

i nduci ng i mmunonodul ati on whi ch conprises adm ni stering an i nmunonodul atory
ef fective anount of N, N-di et hyl -8, 8-di propyl - 2-

azaspi ro[ 4. 5] decane- 2- propanani ne di nal eate to a patient in need of such
treat ment. 4. The nmethod of claim3 wherein the patient is in need
of treatnment for rheumatoid arthritis.

ABSTRACT OF THE DISCLOSURE

N.N -DIETHYL-S.S-DIPROPYL-2-AZASPIROl 4.5]DECANE-2-
PROPANAMINE DIMALEATE -

. An improved immumomodulatory agent, the dimaleate salt of N ,N-diethyl-
8,8-d1propyi-2-azaspiro[4.5]decane-2-propanamine.



