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whoroin xi and la together with tho nitroccn to uhich
they are attached forn an optionally -ub-titutod naturutod
heterocycle optionally contnlning at least ono,othor -
heteroatom, Y is selected from the group cnuntntihc of ' 
hydrogen, unino. alkyl of 1 to 5 cardon ato-. optionnlly

 nubst1tn$od with at least one hydroxy, dtnlk;iullno vith

alkyl of 1 ¢to 5 ecarbon ntonu. alkoxy carbonyl of 2 to 5

oaﬁbon ntonn, acyl of an organic carboxylie noid ot 1 to

o0
5 cnrbon atoms and -xo—o-o-n : s Xis an ulkylcno

| '_‘2 o |
of 1 to 5 carbonsmtoms and Rl'and Ry have the above.
aot;nition. , |
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METHOD OF INDUCING IMMUNOSTIMULATING ACTIVITY

ABSTRACT OF THE DISCLOSURK

A nethod of 1ndue1ng 1umunootiuu1nting activity in

worn-bloodod animals comprising administering to v-r-

blooded animals an immunostimulating amount of at least

one moleo-pimaric acid compound of the formula

CONR\R,

vhoroin R, and RZ together with the nitrogen to whioh

thoy aro attached form an optionally aubotitutod oltu- :

rnto@ hoterocycln optionally ocontaining at leaot ;no

', Ll
othor hetoronton. Y 15 soleotod from the group conaiot-

1ng 6f hydrogen. anino. nlkyl of 1 to 5 oarbon néono

Optionolly substituted with at least one hydroxyr .

dialkylnnino with alkyl of 1 to 5 carbon atoms, nlkoxy

arhonyl of 2 to 5 carbon ntona. acyl of an organioo

»wﬁ«@?

‘ 1
corboxylio acid of 1 to 5 carbon atoms and -XO-O-CoN’/ »
X is an alkylene of 1 to 5 carbon atoas and Rl and R, R2 ‘
havo.tho above definitien.
- 1 - ‘ /!)
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STATE OF THE AR?
ﬁs patent No. 3,998,823 do.oriboi novel maleow-pimaric

acid qonponnds having a hoplto-protootivo nctivii}.j

OBJECTS OF THE INVENTION

fIt is an object of the invention to provido“j‘nOVQI
n;thqd of inducing immunostimulating activity infyirl- ‘
blooded animals 1n§1uding humeans. 5

This and other objects and advantages of the invention

will become obvious from the following detailed desoription.

THE_INVENTION

,The novel method of the invention of inducing immuno= -
utilﬁlnting'activity in wara-blooded animals coqprilou
administering to warm-blooded animals an immunostimilating

amount of at least one maleo-pimaric acid compound of the

formula
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vhoroin Ry and R, together with the nitrogen to whioh

they .ro attached forn an optionally substituted -nturn-

ted heterocycle optionally containing at least ono other
heteroatom, Y is selected from the group oonaiatin; of
hydragon. amino, alkyl of 1 to 5 carbon atoms optionally
substituted with at least one hydroxy, dialkylamino with
-lkyl of 1 to 5 cnrbon atoms, alkoxy cnrbonyl of 2 to 5 care
bon atoms, acyl of ‘an orgnnio carboxylic acid of 1 to S

carbon atoms and " “ ,,/ R s X is an alkylene of
' -XO-C-C-N

‘z

1 to 5 carbon atoms and R, and R, have the abovo-ddfinitiou.

The nlual daily dose is 0,30 to 4O mg/kg deponding on the
upocific compound, the method of administration lﬂd the con~
dition treated, The conpounds may be adniniatorod orully.
purentorally or topically. :

| Hhile US Patent No. 3,998 823 describdes the nioo-

pinaric acid compounds as having hopato-protecting ‘proper=
tioa. thia would in .no way suggest to one akillod 1n the
art thqt the compounds of formula I would have rolnrknblo
1mmuno—uodu1ating properties. Imnmuno-modulator 1- undorntood
to "rogulatc the 1nmunining reactions by inhibitlng them or
stimulating them" (Messieurs Garnier - Delanare dAnictionnniro
des termes techniques de Medicine p. 421 - 21st ;Jltton 1985%).

R and R together vith the nitrogen atom nuy for

1l
exsaple, be a saturated hotdrocycle containing tron b to 6

carbon atoms such as, for exanplc, lorpholino. piporidino.

[T
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piporu:tn—l-yl. pyrrolidino or hexamethylene 1aino¢
this Inttor group being able to carry a -nbatitucnt‘
at qithqr on the carbon atoms, i.e., thchupntifuopgw,

boin‘ﬂ;lkyl. hydroxyalkyl of phenyl, or on the niﬁto‘op

LA BN Pl

with the substituent thcn being. phenyl, nlkyloxyonrg e
bonyl..nulfouyl or acyl, snch alkyl, alk;loxy °g~5f¥; '
containing at the most 5 carbon atoms Y may be, }Q?¥|_
example, hydroxyalkyl, dialkylaminoalkyl or nlkz}pt{gq;i
honyi with the alkyls containing 1 to 5 carbon ntgnic‘

., Among the preferred compounds of the 1nvent16n are
thoso of formula I wherein R ~and R together with tho
nitrogop nton represent ;yrrolidino. norpholino. pipor-'
sin-}-yl, kealkylepiperasin~-1-yl or H-hydroxyalkyl-
piporasin-l-yl group and those wherein Y is hydrogon,__
nnino or P—hydroxycthyl and preferably thoao of forlula

vhg;oin nl and Rz togcthor uith the nitrogen -tol are
norpholino and those uhoroin Y is hydrogen or F-hydroxy-
uthyl. ; §5
'rhc preferred conpound. of fornula are BP--orpho-

inooarbonylohbq.BQrdinethyl-lZ-iaopropyl-lP.BP.,k BaF-bb
o 5+647,8,8a P, 9,10,10a-tetradecahydro=3,10a~ethenos

phonintro-(!.z-7-1'-(z-hydroxyothy1)-a'.5'-pyrr¢1§dinodiono

and &F-(norpholino carbonyl)-%b dy 8&-dinethyl-lz-ilopropyl-
1p.ap.3P. hybap, bdbd, 5,6,7+8, 8-p.9.1o 10, 10.-totradecahydro—

3-10"‘th'ﬂ°Ph°n&“tr°‘(1o2-072'.5'-pyrrolidinodiono. REPRATEE A

-~

- 'o)
‘\BP&>Fﬁ“
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The derivativoa with the formula I posseas remarke-
ablo il-unonodulating properties and are further dia-

tinguished by a very weak toxicity and a rcnnrknbln

34..

tolornnce. .Because of these properties, the in-uno-
lodulnting conpouitionu may be administered as prophylno-
tie °f curative means. They are useful in the troat-ont
of aﬁto-imnune dieoau;u. whether concerned with nonhupccio
fic attacks on organs (rheumatoid polyarthritis, gt;thcmi-
touuilupua. hemolytio anemia, autoimmune leukopehia, etc.)
or wifh specific diseases of organs (throiditis.‘drqvo-'
disoaao, Addison's disense. dissominated uclerosiu.
penphigua. hemorrhagic rectocolitis, certnin nophroputhion
etc, ). The compoaitions are also useful in the troatmcnt
of he-Opathios. of cancer, of sida, of viral and microbi-l
infeotions, particularly chronic and recurrent (bronchiti-.
1nf1uunza. etc.), diseases of the oral cavitioo. oto. They
can bo adjuvants of viral therapy, of antibiotic thorupy
or of inti-cancoroua chemiotherapy. 35

They are also useful in the troatnont of nuncrﬁun
necondary or acquired immune deficiencies obsorvcd during
very. differont affectionas deficiencies nssociatod with
notubolic diaturbancoa. deficiencies of 1ntrogonio origin
(corticoids, ionising rndiations). deficiencies obaorved
in those suffering from severe burns, etc.

The compositions may be in the form of tabl,}a;

dragees, gelules, capsules, granules, gels, ointi&ﬁtlg

'BAD ORIGINAL
R
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droala and injectable solutions or suspensions. Exe

nnplc- of suitable oxoipionto are talec, gum arubtc,

lactOlo. -tarch. magnesiunm -tonrato. cocoa buttor.;r

acquogno or non aqueous vehioles, fatty aubetunoo.;of

aniuil or vogotablo'origin. paraffin derivatives, gly~-

coln._tho various moistening, dispersing or onui;itying

agents, and preservatives.

In the case of use of the compounds as an adjuvant

treatment of antibiotic therapy or antieviral thofnpy.

the dnration of troatlont will for example be cqual to or

3rontﬂl than that of the Antibiotic therapy or of thc

antieviral therapy. In other cases, the adlinisﬁrltton

will be extended fox a long time, for example 3 ;antha to

2 years or more, and could be done in a diacontinuous

nanner.

Tho compounds of formula I may be prepared by known

nethoda such as desoribed in US patent No. 3.998;823.

In the following oxanploa there are doacribdd aovornl

protorrod embodiments to illustrate the 1nvontion.« However,

. Io(

it should be understood that the 1nvontion is not 1ntcudod

to be limited to the specifio embodiments,

EXAMPLE 1

Tnblets were containing 200 mg of 88~norpholinocar-

bonyl-kbo& 8ckdindthyl=12-isopropyl(18,28,3B,4 hnl.kba.

5,6.7.8 8aB,9,10, 10a-totradodahydro-3,IOa-ethonophdnanthro-

[1,2-07-1'-(Z-hydroxyothyl)-Z',5‘-pyrrolid1nodionc and
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sutticient excipient of lactose, starch, tale and iagf
nesium stearate for a final tablet weight of 300‘;3.

Tnblot- were prepared containing 200 mg of 8?—
norpholinocnrhonyl-bbd.Bd-dinothyl-lz-iuopropyl(ngzr,)F, | o
b haF,hbd.S 647,8, 8;?, 9,10, 10n-tetradoonhydro-}.qu-
othonophonanthro-(1.2-27—2'.5‘-pyrrolidinodiono (maleo- i‘ l %
pimarimidyl) and sufficient exoipient of lactoué;‘itnréh.v\ o ' |

CT

talc and magnesium stearate for a final tablet weight of :H
i / : - S

300 mgs

- EXAMPLE

An 1njectnbla solution vas prepared containing 150
mg ot 83-norpholinoonrhonyl-hbd.Bd-dinethyl-lZ-iaoPropJI-‘
1p.zp.3p.h. kar.hbd. S .?.8 S.P.9.1o 10a-t.tr.d.o-hydro--
3, IOn-cthonOphonnnthro-[I 2-07-1'-(Z-hydroxyothyi)bz' S5

"J‘

yrrolidinodione and autficiont &queous solvent, : qess for
)I . 4 . ‘ '4{'-. ]
'1-'. ; .o o T

| EXAMPLE & . 3:;

An injeatable solution was prepared containing 150 mg

of 88-lorpholinoo-rbcnyluhbd.Bobdilothyl-lz-isopropyl-IP‘ir.
;p.h ha?.#bd,5,6 07,8 G.P.q,xo.1o.-totr.d-canydro~3.10.- SRR
othonophonanthro-[l.2-07-2'.5‘-pyrrolidinodione ind suffi-

cient lquoons solvont. q.s. for 2 -1.

‘«"‘.'

A

‘ e
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EXAMPLE
. Gelules were prepared containing 200 mg of BP--or-

pholinocarbonyl-hbd.8d>dimothyl—lZ-iaopropyl—lF,ZP;jp.k,
A.P.hbogs 6 7,8.P v9,10, 1o-totradecahydro-3.10n-.tnono-
phonnnthro-zpl 2-07—1'-(Z-hydroxyothyl)-z'.5‘-pyrroltdino-
diong and an excipient of mannite, citric acidy -pdinl
chloride, thiurea, sodium diamiﬁototracetato ethyiono,
iactouc. methylcellulose and magnesium at-aratig q.8. for
one gelule.

EXAMPLE 6

An ointment was prepared containing 1.5 g.of BP--oru

N
»
»

pholinocarbonyl-kbd,Bd-dimethyl~12-130propyl-ip.ZP.SP.h knp,
hb&,B.G 7,8, 8.P,9,10 IOa-totradcoahydro-j,10a-ethenophonnn-

thro-[i.Z-c?-l'-(a-hydroxyothyl)-a'.5'-pyrrolidinodiono and‘
oxoipientu of cetyl alcohol, saturated vogetublt triglyooridoa.
esters of polyethylens glycol 2000 with fatty aeidu of 12 to

1h cnrbon atoms, Tween 80, paraoxybenzoates, sorbitol. car= I

boxyiinyl polymer, nodiuu sulfite, triothnnolaq no. lecithin.

purified water and lactic acid, q.s. for 100 su' ‘ '
| EXAMPLE SR .

_ A cream was prepared containing 1.5 8 of.BPaiorphoiino- ; ;g’{}';f‘

curbonyl-‘obd-ﬂd-dimothyl-la—isopropyl-lp.ZP,BPg‘D.hnp.‘tbd-s.ﬁ 'h' .
8 8‘P° 9,10, IOu-tetra&oéahydro-B,10a-othonophonunthro~[1.2-07
-1'-(2—hydroxyothyl)-2'.5'-pyrrolidinedione und iufricient
oxoipionts of a-oogyloz-dodoeanol alcohol, cotbstonryl aloohol. 1}}7‘
sodium cetostearylo‘sulfate. methyl and propyi parahydroxybon- B ';x{

scatqn and purified water, q.s. for loo g.

| |
-8- BAD ORIGINAL @
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PHARMACOLOGICAL STUDY

The atudy was done with the following prodﬂétis

PRODUCT A

8B~morpholinoc arb&nyl- 4bol, 8c-dime thyl-lauisopropylulp N ZP.
}P,h,h-F.hbd@ﬁ,6.7.8.8:?-9,10.10n-€otrndecnhyd}o-).10:-
ethenophenanthro=/1,2-07-1'~(2-hydroxyethyl)=2'y5‘=

pyrrolidinedione.

PRODUCT B

8P~no;pholinocarbonil-hdedhdimethyl-lZ-isopropyl-}P.ap.
)P‘l"“’..P,hbd’5.6|7.8.le.9’1o'loal‘t‘trﬁd.°ﬂhydr°.v3'10‘..-
ethenophenanthro-[i 2-07Q2',5'-pyrrolidinodiono. -

1~ Rosotte teat with npd gorpuscles of sheep

The aduinistration to animals of a product rovcalcd
by an increase in their capacity to react to the injection
of an 1nmun1z1ng product the ability to stimulate the moti-
vity of the immune systom-. " Male rats aged 3 -onthl vere
sonsitized intraperitonoilly with sheep orythrooytoi (day 0).
7 daya later (day 7), the&r sploona were removed. nﬂd the
spleonocytes were put into eontnct with tho orythrccyton of
shoep. A count was then -;io of the percentage ;f louoocyton
nround which the orythrooytul hnd formed rosettod.: Tho pro- “‘§“ 
ducts undor atudy were ndniniutorod orally daily fron dny -1 téf
to day 1, A dose of a product was considered to bo :|.m|mu.1-"j .
atiuulant 1f it multiplied by,about 2 the porcontago of L
rosettes observed in the contrLl animals. Tho netivo doson é?

for producta A and B were 1 und 2 mg/kg, roapocti'cly.

ornlh“

“-9a | —
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2- Test of antibody formation determination of the level

of hemagglutinine in mice.

‘Mice received an intravenous administration of red
corpusoles of sheep on the firet‘day and the prodi&ts
were administered orally at a dose of 100 ng/kj fgoi the
1st to the 3rd day. On the fourth day, the aninal; were
killed and the levels of seral antibodies were deternined
by hemagglutination. With iho produqt A, an increase of
23% of the laevel was observed as compared with thi‘ievol
of control animals.

3« Acute toxicity e

The products tested were very well toleratod‘hy rodents
after acute oral administration. In fact, for produot A, the
LD 50 was 10 g/kg for the mouse and 6.3 g/kg for the rat,
respsctively. :

Varioua modificationa of the nethod of the 1nVQntion

‘may bo made without departing from the spirit or. uoopo thcroof

and it should be understood that the invention 15‘1ntondad to

be limited only as defined in the appended clainﬁ;

‘ RMB“QAL' £§»
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CLAIMS:

l, A method of inducing immunoutimulating activity
in warm-blooded animals in need of said activity comprising
administering to warm~blooded animals in need of {mmunos=
timulating activity an effective immunostimulating amount

of maleo-primaric acid compound of the formula

"wherein Rl and R2 together with the nitrogen atom
form a group selected from the group consisting of more
pholino, piperazin-l-yl, pyfrolidino, 4~alkylpiperazin-
l=yl of 1 to 5 alkyl carbon atoms and 4-hydroxyalkyl-
riperazin-l-yl of 1 to 5 alkyl carbon atoms and Y {s
selected from'the group consisting of hydrogen, smino
and B-hydroxyethyl",

2. The method of claim 1 wherein R1 and R2

t\gather with the nitrogen atom form morpholino.

- 1] -

14
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; ” 3. The method’f claim 1 whoroin Y is hydrogdu or
Mydroxy.thyl. B

;. k. The methocof claim 1 wherein the compotnd is

ﬂplorpholf.nocnboﬂ-%n. 8a~dinothyl-laohopropylnlr,
5 gr. ’F' by Uap, bu, 5 64 74 8 8ap, 9, 10, 108-
totr.doc.hydro-3;0a-ethenoph.nanthro-(1.2-c7-1'u(a-
kydroxyothyl)-Z' 5t'-pyrrolidinedione. :

| ".3# The noﬁod of claim 1 wherein the co-pound 18
BPphbrpholinocawonyl-hbu. Su-dinothyl-lz-iaopropylb
10 IF. ZP‘ }P. b, hF bba, S, 6. 7, 8, SIP 9 10. 10:-

‘ l‘te trndooahy dro<3, 10a-athonophonophcnanthro-

r(102-27-2'15'-,yrrolid1n04§ono. ",f;ﬁ

FRANCOISE DELEVALLEE

ROGER DERAEDT s

'JOSETTE BENZONI
Inventors
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