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Internativnul Clessification O 07 d
COMPLETE SPECIFICATION

Substituted Indeno-pyrimidines

Belgin Body otponas of 8, fut 4o VEbtes, Brsme Bugium, dn hovey Ao e
gian Liody e o e el are the
tuvention, for whlﬁmwu pmythatapamtmaybegrmmdtm’m,mdﬂ:: methed by
which it it to be performwd, to be perdcularly described in and by the following

5 piRtEmeant i — 5
‘The petseot invention relates to new substitwted indeoo-pyrimidines and processes
for their preppration.
, The invention provides new substituted 1-H- and 3-H- 9-cyano-indeno]2,1-d]-
pyrimidines of the general formuiae: —
10 Oé:‘\éﬂ [ i
N
and
R
I
I
CN

in which R represents an alkyl radical, an eminn (mubstituted or 1mmchetimuted as herefn-
efter defined}-, carboxy-, alkoxycarbemyl-, carbamoyl-, hydroxy-, aropl-, alkenoyl,

15 idgl- or cyane-substituced alkyl madical, or an allyl, alkorpcarbonyl-substimted 15
alkenyl or aralkyl redical It will be appreciated that the tenm smino-{mbstinuted or
unsubstituted -substitated alkyl redical melndes within it scope an alkyl radical eubeti-
tued by en amine group, an alkyl substdnmed amino group or 4 satureted mitrogen-

z heterocyelic group linked to the alkyl radical vie the nitrogen avom.

¥ Preferred compeunds of the formulze I and I are those in which R represents & 20
lower alicr] radicel contmining 1 to 4 carbim atoms, or such a group 8 hydrogen atom
of which has been replaced by a substituent ns specified above,

Exarples of groups which may be represented by B am as follows: —

—{CH,)—CH,0H; —(CH—CO0H; —(CH,),—COOR,; —CH,CO—R,;
—CH,CN; —(cm).—ﬁ—uﬂg ; o —{CH,},—N—R,
]

where R, aod B, which are the same or differeny, repuresent alky] radicals (preferably
[Price 4s. &d.]
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WHAT WE CLAIM IS:—

L Soberiowed )-H- and 3-H-S-gmno-ipdenc2,1-8)proimidines  of the
genzral formulas

CN
and

;
N
o,
CN

in which R represents an alkyl radical, an amino-{substituted or wsubstituted s here-
inbefore defined), carboxy-, alkoxycarbonyls carbapnoyl-, hydroxy-, aroyle, aikanoyl-,
predpl- or cyano-sibstitiied alkyl radieal, or an allyl, alkoxycarbonyl-substoted
alkeryl or aratkyl radical.
2. Coppounds 84 claimed in cleim 1 in which R represents a group of the
fmmﬂa CHy—CH,OH, where 1 is a whol2 aumber,
prunds as claieed in claim 1 in which R rpresents a group of the
fﬂl'ﬂ'lﬂlﬂ ~—{CH )W—CO0HE, where o i3 @ whole number,
ovunds es claimed in claim | jn which R represests g group of the
fumbué: —{TH L, —CO0R,,; in which B, rpresents an alkyl radical and o is o whole
Pk
5. outds as claimed in claim 1 in which R represents a group of the
formula ~<{CH,},C—NH,, in which n is o whole pumber.

. Cumpumdaasclainmd in claim 1 in which R represeniy a goonap of the
fommula —{CH,),—N—2R,, in which R, and By, which are the same or different, cach

represtnts 4n alkyl rad.ma.], or twogether with the nitrogen atom, reprosents a saturatsd
beterocyclic ring which may contain a further hetero atom.
. 7. Compounds according to any of clelme 2 to 6 in which 0 represents 1, 2, 2
or
B Compounds scording w claim 1 in which R represents an alkyl group con-
tmining from | to 4 carben atnms, pr sach g group s bydsmgen atom of which Js re-
plaond by a mbsttuent ag specified in claim L
1-H—?-Ej'mu-1 -methykindeno-{2,1-d] -pyrimidine.
10- 3-H-9-Cyanc-3-methyHndeno-[ 2,1-3] -pyrirmidiag,
11. 1-H-9-cymu-l-¢ﬁ:buxymethyi—mdm-[Z,I-dl-pj'rimidim
12, 3-15-9-cyano-3-carboxymerhyl-indenc- [ 2,1-d] idite,
13, 1-H-%<ypano-1-{2-carhoxyethy!indeno- [2,1-d [-pyrimidine,
14. 3~H—9—cyann-3v{2~¢uh yl-indeno- 2,1-d] -pyrimidine,
15, 1-H-Pcyane-]-sthoxyonrbonyimetyl-indeno- [ 2,1-d] -prriaidine,
1. 3-H-9-cyano-3-sthoxycarbonyimethyl-indeno-[2,1-d] -pyrimidine,
17. lﬁH-E-cjlmu-l-allyl-md:nn-[Z,I-d]—

1E. ~G-cyanc-3-allyl-indenn- [ 2,1-d] nm.td.me

19, 1-H- thorycarbonylethyl)-indeno-[2,1-d] -pyrimidine.,
20. 3-H-9-cyano- ?mmmrhnnglﬂhyl indeon-[ 2 -d]-primidine,
2l.  1-H-9-cyeno-1-{y-hydrocypropyl -indeno- [ 2,1-d] -pyrimidipe,

22, 3--H-9-c‘_lirann-3-{ -hydroxypropy mdem-[z 1-d]-prriridine,

23. 1.H-S-cyano- 2,1-d]-pyrimidine,
24, 3-I-I-9-cyam- hﬁmhydmgm - [ 2,1-1] -pyrieniding,
23, ydmxjethyl)-mdeno-[z 1-d] -pyrimidine,
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6. 3-F-9-cyane-3-{S-hydroxyethyl}-lodeno-[2,1-d] -pyrimidine.
27. 1-H-9—cyanu—1-cyanmn&rh;rl-in:f:m-1Z,I-dI-p}-ﬂ:mldine.
2%, 3-H-S-cyano-d-cyanomethyl-indeno-[ 2,1-d]-pyrimidine,
29, 1-H-9-<cyano-1-benzoylmethyl-indenc-[2,1-d ]| -pyrimidine.
30, 3-H-9-cyann-3-benzoylmethyl-indeno- [ 2,3-d] -pyrimidine.
31, 1-E-5-cyano-l-benzpl-indmo- [ 2,1-3] -pyrimidine. ’
32, 3-H-9-cyane-3-benzyl-indenc-[2,1-d] -prrimidine. .
33. 1-H8-cyane-1-{4-pyridylmethyl]- o= [2,1-d] -pyrimidine.
34, 3-H-9-cyano-3-{d-pyridylmethyd)-indens-[ 2,1-d] -pyrimidine,
35. lﬁﬂqmn-ljimmm:buuylallﬁ]-ﬂﬂem-[z,lrd] pyrimidine.
36, 3-H-9-cyano-3-{3-ethaxycarbonyhailyl}-indenc-[ 2,1-d] -pyrimidine.
37,  1-H-9-tyamo-1-carbamoplmethyl-indeno-[ 2,1-4] -pyrimidine.
38, 3-H-%-cyamo-3-carhamoglmedyyl-indeno-[ 2,1-3] -prrimidine,
39. 1-H-B-cyano-1-(2-dimethylaminosthy]-indeng- [ 2,1-d]-prrimiding,
40, 3-H-9-cyano-3-(2-dimethylamingethyl}-indeoe- [ 2,1-d] -pyrimidine.
#1.  1-H-9-cyano-1-{3-dimcthplarinopropylj-indenc- [ 2, 1] -pyrimidine.
42, 3-H-9-<va —d:'nwm_v,'iaminupm?ylj-imqu A l-d1-pyrimidine.
43, 1-H-9-cyano-1{ 2-N-pyrrolidinoethyl-indens- [ 2,1-3] -primidine.
44, 3-H-9-cyano-3-2-N-pyrrolidimoethyli-indeng- [ 2,1-d]-pysimidine.
45, 1-H-9-cyano-1-+2-diethylaminoethyli-indeno-[ 2,1-d) -pyrimidine.
46, 3-H-d-cyano-3-(2-dicthylaninoethylrindens-12,1-d]-pyiimidine,
47.  1-H-%-cyano-1-(3-dibutvlaminopropyl-indens- [ 2,1-d] -pyrimidine.
48, 3-H-p-cympp-2-(3-dibutylsminepropyl-indenn-[ 2,1-d j -pyrimidine.
49, 1-H-S-¢yano-1-{3-dipsopylaminopropyl-indenc-[ 2,1 -d] -pyrimidine.
£0.  3-H-9-cFano-3-{3-dipropylaminopropyl-indeno- [ 2,1-3 | -pyrimidine.
51 1-H-S-cyano-1-fv-N-morpholinopropyl)-indene-[ 2, 1-d ] -pyzimidine,
52, 3-H-9-cyane-3-{-N-morpholinopropyl)-indene- [ 2,1-d ] -pyrimidine.
53.  1-H-9-cyano-l-<-N-piperidinopropyl)-indeno-[ 2,1-d] -pyrimidine.
54, 3-F-9-cyano-3-5-N-piperidinepropyl-indeno-[ 2,1-d] -pytimidine.
55, 1-H-9-cyano-1{2-N-piperidinasthylj-indeno- [ 2,1-4]-pyrimidinc.
36, 3-H-2-cyang-3-{2-N-piperidinoethyl-indeno-[ 2,1-d]-pyimidine,
57. Compounds aecording o any of clafms 6 and 38 o 56 in the form of their

acid addien salts,
58. Compeounds according to chaim 57 in which dhe acid additon salt iz a

5% Aofpmne.ss for preparing compmumds as clafmed in claim 1 in whick an atkali
raetal salt of 1-H-b-cyeno-indeno-[2,1~]-pyrimidine or 3-H-%-cyano-indene-[2,1-d]-
pyrimidine iz reacted with an 2lkylating or arelkplating agent of the formula R—X, in
which R i3 g3 defined in any of claims 1 to & and X resenls & group scleceed 1o
reagt with the selv of the pyrimidine to form mmpmmdar;? the formulae I and I, and
if desired separating the compounds of formulae T and 1! from ooe agother,

60, A process according o claim 59 in which the compound R¥ I3 a compound
in which X represents & halogen atom.

61. A process socomding to claime 80 in which the compound RX s a compound
in which X represents 8 chiorine aton.

62, A process awcording 1w either of claims 60 and 61 in which the rezction Js
effected in the presence of an imert solveqr.

63. A process according te claim 62 in which the dnere solvent J an anhydrous
alcobl,

64, A process according to clafm 53 fo which the anhydrous aleohol is anliydrets
lsopropanol,

85. A process according to any of cleims 60 to 64 in which the reaction Is
effceted 2t an clevated temperatare.

6. A process 2ccording to claim 65 In which the zeaction is effected under re-
finx condidons.

67, A process according to claim 59 in which the compoumd BX is 2 dielkyl

68. A process acconding 10 claim 66 in which the reaction is effectesd in a strong
alimline solution.
69. A process for the pr?:araﬁun of compounds as clalmed in claim § compris-
ing reacting & compound of the formula

10
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Inhibition of Monocamine Oxidase-B by §H-Indeno[1,2-¢Ipyridaxines: Blological
Activities, Quantitative Btructure—Activity Relationships (QSARs) and

3D-QBARs

Silvia Kneublhler.” Ulrike Thull.' Cosime Altomars,’ Vineance Carta,! Patrick Gaillard ' Plerre-Alnin Carrupt,'

Angelo Carottl.** and Bernard Testa*’

fagtitw! de Chimie Thirapeutigas, Section de Pharmacis, Université d¢ Lousanae, CH-1015 Lawsanne-Dorigny, Swétzerfand,
and Dipartimento Formacochimico, Universits di Barl, Vie Orobona 4, 170128 Bari. Iraly

Rrceived March T, 1595

A large series (66 compoungs) of indena 1,2
on their monvamine oxddasa-A {MAQ-A)

~§-ones (IPs) were syntheaized and tagted

MAOQ-B inkibitory activity. All of the tested

vompounds erted prefarvatially oo MAO-B displaying weak (nonmeasurable ICy values) to

high {suwbmisromolar IC; values) activitios. The most active compsund was p-CFy-3-
analysis of the substitited 3-ph

IP{ICs = 90 nM). Multiple linear

phenyl-
1-1Ps yielded

good statistical reaults (g* = (. 74; = = 0.86) and showed the impertance of lipophilic, electronic,
and steric properties of the subatituents in dehrmlnlnﬂin}ubiw:ry potency. Varicus comparative

molesular field analysis studiss were

performed with different aliﬁnmanur and including the

molecular lipophilicity potential. This led to & mode! including the steric, electrostatic ard
lipophilicity flelds and having a good predictive value (¢* = .75; /* = 0,93}

Introduction

Monoamine oxidass (MAD, EC 1 4284, is a flavin
adenine dinucleotide (FADkcontalning Aavoenzyme
existing as two iaczymes (MAC-A and MAOC-B} snd
playing a key role iz the vegulation of varions physd-
oclogical amines. This entyme ia aleo a target for
therapeutic agents, MACQ-A inhibitors being used a»
antidepressanta, while MAQ-B inhibitors like celegiline
condministared with L-DOPA are of interest in the
treatment of Parkinson's disenss. lrreverwible, mech-
anism-based inpctivetors of MAQ are considered obso-
lete due to sovers side affects such a8 hepatotoxicity and
tha well-known “checse offect”. Based on a better
underatanding of the blochemical and eatalytic propar-
ties of MAOD, recent research efforis have focused on
uh:tive and reveraible inhibitors of MAO-A or MAO.
8.2

Pyridagine derivativea are curmumtby an object of
swatained interest due to the vamt range of their
potential activitiea ss chemotherapenties, antthrom-
batice, curdiovascular agents, antisecretory and antiul-
ceT agents, analgetic and antiinflammatory agents, and
central nervous system (CMNB) stimulants or depras-
sante. 10 In a previous paper, we reparted the synthesis
and activity of a series of novel SH-indena(l,Z-cIpy-
ridazin-G-cnes ([Pe) acting aa compatitive inhibitora of
MAO and mainly MAD-B.Y-1 Such 1Ps have » stroce
tarn! analogy {the endocyclic N—N functionality} with
2.apyl-1.3 4-oxadiapines and 5-aryl-1,3 4-oxadiszoles
which hove been deseribed as selective and competitive
MAOQ-E inhibitora.1%#4i% In grder to improve the MAQ
inhibitory activity of IPa and gain an undersianding of
their strumure-arctivity relationships, we designed,
prepared, and tested a large congeneric series of 3- and
L-gubatituyted indene{] 2+lpyridadine derivetives. Their
syntheaia, MAG inhibitory activities, and structure—
netivity relationships are described in this paper. The

" Lniveraitd de Laynanoe.
ELUinyvaraith di Barl.
¥ Abstract pubished in Advance ACE Abrprocrs, Atiguet 3, | 586,
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very good quantitative structure-activity relationship
{QEAR) and ID-QSAR models obtained afford interest-
ing insights inta the topography of the MAD-B enxy-
matic site.

Rewctlis and IHscussion

Chemleiry. Compounds 1-83% were prepared from
niohydrin and the sdequate ketons according to the
reaction pathway raported in Scheme 1. In most cases
the ayntheais was carrisd cut by a one-pet procedurs.
In the cane of very low yislda or when the intermadiate
aldol adducts lm-8%s precipitated from the reaction
mizture, n tlasgical two-stap aynthesis was adopted. The
preparation of the condensed pyridarines 4. 6, §-10,
13, 18, 1735, 20-30, 33, 34, 39, 41, 43-45, 47, 53,
and S8-54 has airesdy tesn described by some of
us!*'2  Resctlon yialds, physicochemlcal properties,
and apectral duta of the newly synthesfzed condensed
prridazines are piven in the Experimantal Section, and
those of the isolated wldol addurts are reported in Table
1.
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