-1- 2,4, 8-TRI SUBSTI TUTED- 3H 6H- 1, 4, 5A, 8A-
TETRAAZAACENAPHTHYLENE- 3, 5- (4H) - DI ONES The present application is a
continuation-in- 5 - part of United States Patent Application, Serial No.
07/ 278,296, filed Novenmber 30, 1988, now allowed, which is in turn a
continuation in part of United States Patent Application No. 07/158, 448,
filed February 22, 1988. 10 _ ~Ime present invention relates to
organi ¢ conpounds and nore particularly relates to 2,4, 8-

trisubstituted-3H, 6 4, Ba- t.hy, e- P -di ones and

2,4,8-trisubstituteg}é!éfgﬁﬁégdﬁiﬁﬁﬁiﬁﬁagiyyﬂ;1'Jfgé'é%'ihéﬁkﬂz£L

t hi oxo- 3H, 6H 1, Acaummmad@hmmm AN &y, 4 /5-TRISUBSTETETER ef ul

as anti hypertensive agth% YDROASE e dxtf-3d) Ai fxgrggnaiﬁ cognitive and
s =an

rel ated neural behavioral ens i n manmma as’ 1'nt er nedi at es.
BACKGROUND OF quwwmwmm‘3ﬁm1 qy_organic 20

conpounds as anti hypertemlevepmts Wl@aﬁ%rﬁ%@ 6&{tiﬁlﬂa£1&@1iﬁm of
cognitive_and relate% neyr al
S United States Patent Application, Serial No.
07/278,296, filed November 30, 1988, now allowed, which
is in turn a continuation in part of United States
Patent Application No. 07/158,448, filed February 22,
1988.

10 The present invention relates to novel organic

compounds and more particularly relates to novel 2,4,8-
trisubgtituted-3§,6§71,4,5a,Sa-tetraazaacenaphthylene-3,
5-(4H)-diones and 2,4,8-trisubstituted-4,5-dihydro-5-
thioxo-3H,6H-1,4,5a,8a~tetraazaacenaphthylen-3-ones,

15 which are useful as antihypertensive agents and/or
agents for the treatment of cognitive and related neural
behavioral problems in mammals and as intermediates.

BACKGROUND OF THE INVENTION
It is known in the art to employ organic
20 compounds as antihypertensive agents and/or as agents
' for the treatment of cognitive and related neural
behavioral problems in mammals.
Dusza et al., United States Patent No.
4,236,005 disclose substituted pyrazolo(l,5-a)

25 pyrimidines (I) and imidazo (1,5-a) pyrimidine (II)

compounds of the formulae:

l R
————— T4
N (1)
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behavioral problens in mammals. Dusza et al., United States Patent No.
4,236,005 disclose substituted pyrazol o(1,5-a) 25 pyrimdines (I) and

i M dazo (1,5-a) pyrimdine (I1) conpounds of the formulae: [err] - 2-
[err] wherein R err] is hydrogen or alky%_having from1l to 3 carbon atons;
Rlerr] is selected fromthe group consisting of phenyl,
ortho-trifluoronethyl phenyl, neta-trifluoro- 5 nmet hyl phenyl and

nmet a- met hoxyphenyl; R err] is hydrogen, fluoro, chloro, brono, cyano,
cyanonet hyl , carbanmoyl or al kyl having from1l to 3 carbon atons; and R err]
Is selected fromthe group consisting zhydrBQen, fluoro, chloro, brono,

fornyl, carboxyl, cyano, hydroxynethyl 0 hydr oxyf orm m doyl, al kyl
having from1 to 3 carbon atoms,Rl . Ny : '
NS ,l-——-L-_.R
N 4 (11)

wherein Rl is hydrogen or alkyl having from 1 to 3
carbon atoms; R2 is selected_from the group consisting
of phenyl, ortho-trifluoromethylphenyl, meta-trifluoro-

5 methylphenyl and meta-methoxyphenyl; R3 is hydrogen,
fluoro, chloro, bromo, cyano, cyanomethyl, carbamoyl or
alkyl having from 1 to 3 carbon atoms; and R4 is
selected from the group consisting of hydrogen, fluoro,
chloro, bromo, formyl, carboxyl, cyano, hydroxymethyl,

10 N-hydroxyformimidoyl, alkyl having from 1 to 3 carbon
atoms,

00 i
-C-R, -C-0-R, -CBZ-O-R, —CH=N-O-R,—C—O—+CH2+7—O-R,

0 0 R
1 ] 7
R

wherein R is alkyl having from 1 to 3 carbon atoms;
which possess central nervous system activity and are
15 useful as anxiolytic agents.
Dusza, et al., United States Patent No.

4,281,000, disclose pyrazolo(l,5-a)pyrimidine compounds
of the formula:



[err] wherein Ris alkyl having from1l to 3 carbon atons; which possess
central nervous systemactivity and are 15 useful as anxiolytic agents.
Disza, et al., United States Patent No. 4,281,000, disclose
pyrazol o(1, 5-a)pyri m di ne conpounds of the formul a: -3- [err] wherein
Rerr] is hydrogen or alkyl having fronrd~to 3 carbon atons; R[err] is
selected fromthe group consisting of [err]} wherein Rlerr] is hydrogen or
al kyl having from1l to 3 carbon atons; Rl err] is hydrogen, fluoro, chloro,
brono, cyano, cyanonethyl, carbanoyl ongIkyI having from1 to 3 carbon
atons; R err] is selected fromthe grou C?D;ﬁ ting 10 of hydrogen,
fluoro, chloro, bromo, fornyl, cgrbo TN 3§3 R

1 | 3
N —— R
\N/. 4

‘wherein R, is hydrogen or alkyl having from 1 to 3
carbon atoms; R2 is selected from the group consisting

of
S R?
/ R? ’ / R! . I ‘ ) and
x _ ' :
N 57 .
Y
0
R .
|
o

wherein R' is hydrogen or alkyl having from 1 to 3
carbon atoms; R3 is hydrogen, fluoro, chloro, bromo,
cyano, cyanomethyl, carbamoyl or alkyl having from 1 to
3 carbon atoms: R4 is selected from the group consisting

10 of hydrogen, fluoro, chloro, bromo, formyl, carboxyl,
cyano, hydroxymethyl, N-hydroxyformimidoyl, alkyl having
from 1 to 3 carbon atoms,

o0 0
'-E-R. -C-0-R,-CH,-0-R, -CH=N-O-R, -C-O—{CH }»~O-R,

0 R
1] _ 1 7~
-C~0—CH35=NH-R and -C-O—(CH, 35N -
R

wherein R is alkyl having from 1 to 3 carbon atoms;
15 which possess anxiolytic activity.



cyano, hydroxynethyl, N-hydroxyform m doyl, alkyl having from1l to 3 carbon
atons, [err] wherein Ris alkyl having from1l to 3 carbon atons; 15
pessess anxiolytic activity. -4- Dusza et al., United States Patent No.
4,178, 449 descri be substituted pyrazoIoL}LS-a) pyri m di nes and
I mdazo(1,5-a)pyrimdines of the formula [err] 5 wherein Rerr], Rerr],
Rlerr] and Rerr] are as defined in relation to fornulae (1) and (I1);

whi ch possess anxi ol yti b Vit Va1 EPSHES t
Application Serial No. gy?g%%t%SG?lfPlgﬁiEeﬁ o

gh
Novenber 1988, now

whi ch

tesUBLigd eSiat es Pat ent
30, 10

al l oved, di scléode&dthd FeschibensubstitinsedePYFagRdrdilnSrRdrr] and Rlerr]
are each indi Wyriadidines ean@dini®d2o(1,5~a)pyrimidines of the formula

10

15

,L=====-—-R
\\N | 4

. Ro R
R|"/’ N//L§§N
o,

wherein Ry, Rys Ry and R, are as ‘defined in relation to
formulae (I) and (II); which possess anxiolytic
activity.

Epstein et al., United States Patent
Application Serial No. 07/278,296, filed November 30,
1988, now allowed, disclose compounds of the formula

)

wherein R1 and R, are each individually selected from
the group consisting of hydrogen, alkyl (Cl-c4),
benzoyl, mono or disubstituted benzoyl wherein the
substituents are alkyl (CI'CG)' alkoxy (c1°C6)' acyloxy

(CZ-CT). halogen, nitro or trifluoromethyl, and moieties



the group consisting of hydrogen, alkyl (Cl-C4), benzoyl, nono or

di substituted benzoyl wherein the 15 substituents are al kyl
(ferr]-Cerr]), alkoxy (Jerr]-Clerr]), acyloxy (Cerr]-Cerr]), halogen,
nitro or trifluoronethyl, and noieties of the fornulae [err] wherein n
Is an integer from1l to 3 and R is hydrexy, 4-norpholinyl,

1H i m dazol -1 -yl, -CH(al koxy(Cerr]-Clerr]))[err], 5 [ err]-hydroxybenzyl,
phenyl or nmono or disubstituted phenyl wherein the substituents are hal ogen
or al kyl (Cl-o8);the] dormud®e Rlerr] taken together with their associated
nitrogen is 4-norpholinyl or a noiety of the fornula -N(CH err]) mwherein m
Is an integer of 2 tg 6; Rerr] is hydro en or al kyl (derr]-Cerr]),
Rl err] is hydrogen, ﬁ%\logen,I | koxy (C C[err]) | kyl (Cerr]-Cerr])
or U1 1 wor et hyl . Aok S12-ci, B oabtooen seky) (Bleealceior 1) ahi ch
are useful in the treat it of coynitive and rel

di sorders in warm bl ooded ani mal s.

[ a ed neur a¢ _beRavi or al

I
-C-CH,-0 , -C-CH
or . =fCHsP=—R

wherein n is an integer from 1 to 3 and R is hydroxy,
4-morpholinyl, 1lH-imidazol-l-yl, -CH(alkoxy(Cl-C3))2,

5 Q&hydroxybenzyl, phenyl or mono or disubstituted phenyl
wherein the substituents are halogen or alkyl (CI-CG);
Rl and R2 taken together with their associated nitrogen
is 4-morpholinyl or a moiety of the formula -N(Caz)m
wherein m is an integer of 2 to 6; R3 is hydrogen or

10 alkyl (Cl-CG), R4 is hydrogen, halogen, alkoxy (CI-C3),
alkyl (Cl-C3) or trifluoromethyl; and Rs is hydrogen or
alkyl (Cl-CG); which are useful in the treatment of
cognitive and related neural behavioral disorders in
warm blooded animals.

15 Francis et al. United States Patent No. 4,713,387
disclose triazoloquinazoline compounds of the formula

T
N
/j:/
w X
R
wherein Rl is optionally substituted phenyl, pyridyl,
furyl thienyl, dihydro or tetrahydrofuranyl or thienyl,
20 pyranyl, or O-ribofuranosyl; R2 is hydrogen or lower

alkyl; X is oxygen, sulfur or NR3 where R3 is hydrogen,
lower alkyl, aryl-lower alkyl, cycloalkyl, lower alkenyl



15 X Francis et al. United States Patent No. 4,713,387 disclose
tri azol oqui nazol i ne conpounds of the formula [err] wherein Rlerr] is
optionally substituted phenyl, pyridyl, furyl thienyl, dihydro or

t etrahydrof uranyl or thienyl, 20 pyranyl, or O-ribofuranosyl; Rerr] is
hydrogen or |lower alkyl; X is oxygen, subtur or NRlerr] where Rerr] is
hydr ogen, |ower al kyl, aryl-lower alkyl, cycloal kyl, |ower al kenyl - 6-
in which the unsaturated bond is separated fromthe nitrogen atom by at

| east one sat uimtweblichr bbe anheatukened hbkdnils isepairiatied f&omsdeur at ed

5" aryt oo %?Pséé?ﬁ‘aﬁgwf‘% ey ey bnen 3cuddt FMTAL i 2o
al kyl ami no- | ontP¥eF kFLKBRY Ay dPo¥hicBunsheauppptusaded hond iis sepasatedit ed
or substitutedgpyml ener nakkvgenl Byeatalle@sy ohwdis@turdtrldoedtbon atom,
trlfluorOgEthyéfyfltggingﬂkggétlg%ﬁgl?l%%Le&hEQk;fgﬁi%J@ﬂgaeéygf¥¥¥U’

di-lower alkylamino-lower alkyl or hydroxy-lower alkyl:

and Ring A is unsubstituted or substituted by lower

alkyl, lower alkoxy, hydroxy, halogen, trifluoromethyl,

nitro, amino, lower alkyl thio, lower alkyl sulfonyl,

10 lower alkyl sulfinyl or aryl-lower alkoxy; which are

useful as adenosine antagonists and benzodiazepine

antagonists. _

Also to be mentioned is Hamilton et al.,

United  States Patent No. 4,614,732 which discloses
15 Ns-acenaphthyl adenosines and analogs thereof useful in
lowering blood pressure in mammals.

None of the above patents disclose the novel
2,4,8-trisubstituted-3§,6571,4,5a,Sa-tetraazaacenaphthylene-
3,5-(4H)diones and 2,4,8~-trisubstituted-4,5-dihydro-5-

20 thioxo-3§,6§rl,4,5a,8a-tetraazaacenaphthy1ene-3-ones of
the present invention. Surprisingly the dione compounds
of the present invention possess anti-hypertensive
activity and are useful as agents in the treatment of
cognitive and related neural behavioral problems in

25 mammals; and the S-thioxo compounds are useful as
" intermediates and in the treatment of cognitive and
related neural behavioral problems in mammals.

SUMMARY OF THE INVENTION

According to the present invention there are

30 provided'compounds selected from the group consisting of
those of the formula (III)

VR
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10 lower alkyl sulfinyl or aryl-lower al koxy; which are useful as
adenosi ne antagoni sts and benzodi azepi ne antagoni sts. Al so to be nentioned
IS Hamlton et al., United States Patent No. 4,614,732 which discloses 15
N err]-acenapht hyl adenosi nes and anal ogs thereof useful in |owering blood
pressure in mammals. None of the above pgtents disclose the
2,4,8-trisubstituted-3H, 6H 1, 4, 5a, 8a-tetraazaacenapht hyl ene- 3, 5-(4H) di ones
and 2,4, 8-trisubstituted-4,5-di hydro-5- 20
t hi oxo- 3H, 6H 1, 4, 5a, 8a-t et raazaacenapht hyl ene- 3- ones of the present
i nvention. Surprisingly the dione coggounds f the present invention
possess anti-hypertensive activit}“ af e ful as agents in the
treatnment of cognitive and relateigneura behavi oral problenms in 25
mammal s; and the 5-thioxo gggg LT as internediates and in the
treatnment of cognitive and | gt ed nelural bfhavi oral problenms in mammal s.
+ SUMMARY COF THE | NVENTI ON Agcoregi ng tq, the pjesent invention there are 30
_provi ded conpounds sel ecte 3ot qye” con Isting of

)

Rz E (II1)

wherein R1 is selected from the group consisting of
hydrogen, alkyl having from 1 to 10 carbon atoms,

; carboxamidomethyl, 4-chlorophenyl, benzyl and

) 5 _ (4-nitrophenyl)methyl; R2 and R3 may be hydtogen or
alkyl having from 1 to 3 carbon atoms; R4 is

Rg

Ry
where R6 and R7 may be the same or different and are
selected from hydrogen, halogen, alkyl having from 1 to
10 3 carbon atoms, alkoxy having from 1 to 3 carbon atoms,
N-alkyl-N-acylamino, where both alkyl and acyl have from
1l to 3 carbon atoms; nitro and trifluoromethyl; and
where halogen is selected from chlorine, bromine,
fluorine and iodine; R4 may also be 3-pyridinyl; Rg is
15 hydrogen or alkyl having from 1 to 10 carbon atoms; A-B
is -C=C-R3- or -CH-CH~; D-E represents C=X where
3
X is oxygen or sulfur, or C-SR8 where Rg is alkyl having
from 1 to 3 carbon atoms.
20 Preferably, the compound is selected from the
group consisting of those of the formula:



those of the formula -7- [err] wherein Rlerr] is selected fromthe group
consi sting of hydrogen, alkyl having from1 to 10 carbon atons,

car boxam donet hyl , 4-chl orophenyl, benzyl and 5 (4-ni trophenyl) et hyl ;
Rlerr] and Rlerr] may be hydrogen or alky._ having from1l to 3 carbon atons;
Rlerr] is [err] where Rerr] and Rl err] may be the sanme or different and
are sel ected from hydrogen, hal ogen, alkyl having from1 to 10 3 carbon
atons, al koxy having from1 to 3 cap N-al kyl - N-acyl am no, where
bot h al kyl and acyl have from1 to } car bgn at%ns; nitro and
trifluoronethyl; and where hal ogen Ns_S ederon1chIorine, brom ne,
fluorine and iodi ne; R4 may soAbe 3- ; Rerr] is 15 hydr ogen or
al kyl having from1 to 10 carbon{atons;] A-Bils -C=C-Rerr]- or  -CHCH; DE

represents C X where R3—&\T/N\H/N—ﬂ,

R, O

wherein R1 is selected from the group consisting
of hydrogen, alkyl having from 1 to 10 carbon atoms,
carboxamidomethyl, 4-chlorophenyl, benzyl and

5 (4-nitrophenyl)methyl; R2 and R3 are hydrogen or alkyl
having from 1 to 3 carbon atoms:; R, is 3-pyridinyl
or

Rg
Ry
where R and R, may be the same or different and are

10 selected from hydrogen, halogen, alkyl having from 1 to
3 carbon atoms, alkoxy having from 1 to 3 carbon atoms,
N-alkyl-N-acylamino where both alkyl and acyl have from
1 to 3 carbon atoms, nitro and trifluoromethyl; where
halogen is selected from chlorine, bromine, fluorine and

15 1iodine; R; is hydrogen or alkyl having from 1 to 10
carbon atoms; and A-B is -C=C-R3- or -CH-?H-.

Ry
Especially preferred compounds are 7-(3-(tri-
fluoromethyl)phenyl)-3§,6§71.4.5a,8a-tetraazaace-

20 naphthylene-3,5(4H)~dione; 7,8-dihydro-8-(3-trifluoro-
methyl)phenyl-3H,6H-1,4,5a,8a-tetraazaacenaphthylene-3,5
(4H)-dione; 8-(2,5~dichlorophenyl)-2-methyl-3H,6H-1,4,5a,
8a-tetraazaacenaphthylene-3,5(4H)~-dione; 4-methyl-8-
(3-trifluoromethyl)phenyl)-3H,6H-1,4,5a,8a~tetraazaace-

25 naphthylene-3,5(4H)~dione; 8-(3-pyridinyl)-3H,6H-1,4,5a,
8a~tetraazaacenaphthylene-3,5(4H)-dione; 4-(4-chloro-
phenyl)-8-(3-(trifluoromethyl)phenyl)-3§,6§71,4.5a,8a-



X i's oxygen or sulfur, or CGSRlerr] where Rerr] is al'kyl having from1 to
3 carbon atoms. 20 Preferably, the corrpow}ﬁgs@esnéﬁgéeadaebraoed

the group consisting of those of the fornula: -8- [er

is selected fromthe group consisting of hydrogen, alKkyl }“mmﬂ “Hlﬂm

10 carbon atons, carboxani donmethyl, 4-chiserophenyl, benz

(4- n|trophenyl)nethyl Rlerr] and R[err] are hydrogen or al kyl having from
1 to 3 carbon atons; R[err] is 3-pyridinyl or [err] where Rierr] and R err]

may be the samecradzﬁﬁsﬁ@mpwm-ﬁxﬁdlﬁdﬂé@ﬁﬂorﬁ Mot Rpedrs 8hédogen,
al kyl havi ng f‘:&ﬁ‘fiuﬁ?oﬁe%wq%%’-ﬂ(w g N0 4R dad Padear bon

atons, N-al kyl I'am no where yP'an acyl have from1l to 3
carbon atons, RRPRE Xﬂ&Wﬁﬁ%ﬂiﬂﬁﬁiﬁQQﬂﬂldQMuﬁ19t yI-8-(3-(trifluoro-

methyl)phenyl)-3H,6H-1,4,5a,8a~-tetraazaacenaphthylene-3,
5 S(4H)-dione; 4-((4-nitrophenyl)methyl)-8~(3-(trifluoro-
methyl)phenyl)-3§,6§,-1,4,5a,8a-tetraazaacenaphthylene-3,
5(48)-dione; and 4-(phenylmethyl)-8-(3-trifluoromethyl)
phenyl)-3H,6H-1,4,5a,8a~tetraazaacenaphthylene-3,5(4H)-
dione.
10 Also, according to the present invention,

‘there are'provided novel compositions of matéer
containing the compounds which aré useful as
antihypertensive agents and as nootropic agents in
mammals, and the methods for treating hypertension, and

15 cognitive and related neural behavioral problems in
mammals therewith. Further, according to the present
invention, there are provided processes for the
production of the compounds of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

20 The present invention discloses novel organic
compounds, and more particularly is concerned with novel
2,4,S-trisubstituted-3§.6§r1,4,5a,8a-tetraazaacenaphthy-
lene-4,5-dihydro-5-oxo and S5-thioxo-3H,6H-1,4,5a,8a-
tetraazaacenaphthylen-3-ones which are useful as

25 antihypertensive agents and/or'as agents for the
treatment of cognitive and related neural behavioral
problems in mammals.

Certain of the compounds of the present
invention also have utility as intermediates for the

30 preparation of their alkylated analogs.

The novel compounds of the present invention
are in general obtainable as white to pale yellow
crystalline solids having characteristic melting points
and absorption spectra. They are generally soluble in

35 organic solvents such as lower alkanols, acetonitrile,



hal ogen is selected fromchlorine, bromne, fluorine and 15 I odi ne;

Rl err] is hydrogen or al kyl having from1 to 10 carbon atons; and A-B is
-C=C-Rerr]- or -CHCH. Especially preferred conpounds are 7-(3-(tri -

f I uor onet hyl ) phenyl ) - 3H, 6H 1, 4, 5a, 8a- tet azaace-

napht hyl ene- 3, 5(4H) - di one; 7, 8-di hydr o- g103. trlfluoro-

nmet hyl ) phenyl - 3H, 6H-1, 4, ba, 8a t et raazaacenapht hyl ene- 3,5 (4H)-di one;

Ba tetr SLEQLSE&Hnapﬁ%*%ene”ﬁig%‘iﬁ(?‘k‘ag?‘aéné “8.p-gingtnylornanige,
(3-trifluoror h?*?%ﬂen?P}USFPGPPﬂ thsa18&£bebﬂ&a2§&c€3025511Y

napht hyl ene- 3, fqdiddubienen Ba€drpyridinyl)-3H 6H1, 4, 5a,
8a-t et raazaacenapht hyl e

phenyl )-8- (3-(trifluor om‘ﬁyf’%gi gv? gﬂtéﬂgfb&%&%&d‘“ S-gihydro- .
tet¥?3g?§ﬁg?ﬁp$¢@%temﬂd355&&&%:6h93$5ﬂ§1§2§Fggsggtéﬁraazaacenaphthy-
L;:oht hyl ene- 4(% %?% d89 &%& R§F5§ inventigp pay be readily
met hyl ) phenyl )pBep&ted, ds5agt8forehr Anzthecfaphviingngederal reaction
schemes:
(a) reacting a compound of the formula

10
! R4
7
Rz—kN/L——,c,-e

where R,, Ry, Ry, Rg and A-B are as defined above in
formula (III) and G is ethyl ester (OEt) or NHZ with;
either
(b){i) a compound of the formula RI-NCO where
15 G is ethyl ester and Rl is as above defined in formula
(ITI) to produce a compound of the formula

Ra
A ~N
RZ ' =_— ﬁ—OEt
0:_? 0
HN-R,

where Rl' Rys Rys Ry, Rs'and A-B are as above defined
and OEt represents ethyl ester, and

20 (b)(ii) reacting the product of step (b)(i)
with a base to produce a compound of the formula

s Sheet Has Been Replaced
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5 5(4H) - di one; 4-((4-nitrophenyl)nethyl)-8-(3-(trif|uoro-

met hyl’) phenyl ) - 3H, 6H, - 1 , 4, 5a, 8a-t et raazaacenapht hyl ene-3, 5(4H)-di one; and

43 (phenyl met hyl )-8-(3-trifl uoromet hyl)

phenyl ) -3H, 6H 1, 4, 5a, 8a-t et raazaacenapht hyl ene- 3, 5(4H) - di one. 10
Al so, according to the present invention, there are provided
conposi tions of matter containing the coddounds which are useful as

anti hypertensive agents and as nootr gpie—ageat].J N mammual s, and the nethods

for treating hypertension, and 15 dognitije amd rel ated neural behavi oral

problens in manmal s therew th. Fur%b dng to the present invention,
there are provided processes fR=—Ahe p uc?ﬁaﬁ of the compounds of the
H

present invention. DETAI LED DESCRIPTI ON{OF THH | NVENTI ON 20
present invention discloses R3-B\\T9; iC mpBynds, and mor e

particularly is concerned with

2,4,8-trisubstituted-3H 6H 1, 4, 5a, 8agtet ragxaacenapht hy-

| ene- 4, 5-di hydr o-5-oxo and 5-thi oxo-3%& 6H 1, 4, 5a, 8a- .

t et r aazaacenapWbRyreR3: Baes Ruhi &) raRey ek A-Baarzs as ahavg sefiinedye

agents and/or gg agents for the

(c) a compound of the formula

/=N ;
where 2 is N.__! , Cl1 or methoxy and X is oxygen or

sulfur; either
(d)(i) in an inert solvent, where X is oxygen,
to obtain a compound of the formula

10 T R5

where Ry, R3, R4, Rs and A-B are as defined above; and

(d)(ii) reacting the product of step (d)(i)
with an alkylating agent to obtain a compound of the
formula

15

The



treatnment of cognitive and rel ated neural behavioral problens in mamals.
Certain of the conpounds of the present invention also have utility as

i ht ermedi ates for the 30 preparation of their al kyl ated anal ogs. The
conpounds of the present invention are in general obtainable as white to
pal e yellow crystalline solids having chakdrcteristic nmelting points and
absorption spectra. They are generally soluble in 35 organi ¢ sol vents

such as | ower al kanols, acetonitrile, - chl orof orm di ¢hl or onet hane,
N, N- di met hyl f oMR&ERdB; rdRerale roR grolRierind A-B are as defingd aheve;
generally insopgble in water. The 2,4,8-trisubstituted-4,5-di hydro-

5 5- oxo and 5-thioxo-3H,2hF1,4,§§,8 -tetra zaachgfhtq%i | ene- 3- ones of
the present invention may3d Peddit : RS BrIfLE¥E ¢ KO f ol | owi ng
general reacti obtatheaezompound of the formula

5 lil._— Rs
R4_A/,N F 0
l
LN
Ry S
where Rz, R3, R4, RS and A-B are as defined above; aﬁd
(e)(ii) reacting the product of step (e)(i)
with an alkylating agent to produce a compound of the
formula:
10 | T— Rg
A('N 0

R3—B\(NYNH
wherein RZ' R3, R4, RS and A-B are as defined above.
In a preferred embodiment, the compounds of

the present invention may be obtained by the following
process:



i
(a) reacting a co?&und of the forrrula 10 [err] where Rferr], Rerr],
Rlerr], Rerr] an B are as defined above in formula (111) and G is ethyl

ester (CEt) or %uﬁ\]é"f‘lth either (b)(i) a conmpound of thel formul a

Rl err] - NCO estergaﬂlsiﬁerr] s as aboﬁe defined in
Ia-[err

formula (11 prod ce a ¢onmpound of
Rerr], R[erng._%rr Qg erd andIB-B are as above jdefi ned argbit
hyl

represents and 20 Il (b)(| i) reactijng} t he product
of step (b)(i) with a%se to pQ)duce a corrpoggbof the forjrul ax=g[err]
where R err], Reri], err], Rerr], R o a IQ,.H
or (c) a conpound f the formula Dioxane ' THF
Y| G=0Et Tetrahydrofuran
+ T— Rs
R|—NCO - N=—== Rs
IZa | R-A" N NP
| Y
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[err] where z is [err] , G or nmethoxy and X is oxygen or sulfur; either
(d)(i) in an inert solvent, where X is oxygen, to obtain a conpound of the
formula [err] where Rlerr], Rerr], Rerr], Rerr] and A-B are as defi ned
above; and (d)(ii) reacting the product _g@f_step (d)(i) with an alkylating
agent to obtain a conmpound of. the fornula 15 [err] -12- where Rerr],
Rerr],Rerr],Rerr],Rerr] and A-B are as defined above; or (e)(i) with a

base, where X jgeselhlUR,,! ﬁ29bkgi,nR%,CﬁgpQHadA0-fa he 2@ M¥cvd @dfined
in formula (III), X is oxygen or sulfur, G is NH2 or
ethyl ester (OEt), Y is bromine or iodine and 2 is

/':N
N ’ ¢+ chlorine or methoxy.

5 _ As shown hereinabove, (1) a 2,7-disubstituted
4,5-dihydro, or 4,5,6,7-tetrahydropyrazolo(l,5-a)
pyrimidine-3-carboxylic acid, ethyl ester (Va) (prepared
as described in commonly assigned United States Patent
No. 4,178,449) is reacted with a substituted isocyanate

10 of the formula R,-NCO (IVa), where R, is as above defined,
in an inert solvent, such as toluene, by heating at the
reflux temperature for 4 - 96 hours to obtain the
corresponding 4-substituted aminocarbonyl-4,5-dihydro or
4,5,6,7-tetrahydropyrazolo(1.Sdg)pyrimidine-3-ca:boxylic

15 acid, ethyl ester (IIIa). The 4-gubstituted-aminocarbonyl,
ethyl ester (IIIa) is then reacted with a base, such as .
sodium hydroxide, with stirring at about 120°C for 2 to
5 hours. The reaction mixture is then allowed to cool
to room temperature. The solid which forms is collected,

20 and washed with water followed by glacial acetic acid,
and then dried in vacuo to give the 2,4,8-trisubstituted
3§.6§71,4,5a,8a-tetraazaacenaphthylene-B,5-(4§)diones
the 7,8-dihydro-2,4,8-trisubstituted-3H,6H-1,4,5a,8a-
tetraazaacenaphthylene-3,5(4H)-diones (Ia).

25 Alternatively, (2) a 2,7-disubstituted 4,5-
dihydro, or 4,5,6,7-tetrahydropyrazolo(l,5-a)pyrimidine
3-carboxamide (Vb) (prepared by the reduction of a
pyrazolo(l,5-a)pyrimidine in the manner described in
Tseng et al., United States Patent No. 4,847,256) is

30 reacted with 1,1'-carbonyldiimidazole, phosgene, or
dimethyl carbonate and the like (IVb), under nitrogen in
an inert solvent, such as p-dioxane or tetrahydrofuran,



where Rierr], Rerr], Rerr], Rerr] and A-B are as defined above; and
(e)(ii) reacting the product of step (e)(i) with an alkylating agent to
produce a conpound of the fornula: [err] wherein Rerr], Rerr], Rerr],
Rlerr] and A-B are as defined above. In a preferred enbodi nent, the
conpounds of the present invention may Bé5ebtai ned by the foll ow ng

pr ocess: -13-- Jerr] -14- wherein Rerr], Rerr],Rerr],Rerr],Rerr]
and A-B are as above defined in formula (I11), X is oxygen or sulfur, Gis
NH err] or etHg¥ ReREingCrt) the reflusniteaper atygiendosnd-26 yours to

obtain the corresponding 2,8-disubstituted-3H,6H-1,4,5a,
8a-tetraazaacenaphthylene-3,5(4H)-dione or the 7,8-di-
hydro-2,8-disubstituted-3H,6H-1,4,5a,8a-tetraazaace-

5 naphthylene-3,5(4H)-dione (IIIb). The dione (IIIb) may
then be alkylated under nitrogen, at room temperature,
in a solvent such as N,N-dimethylformamide and the like,
using sodium hydride és the base with an alkylating
agent (IIa), such as methyl iodide, 2-iodoacetamide,

10 iodoethane, 4-nitrobenzyl bromide or benzyl bromide and
the like for 6 - 60 hours. Evaporation of the solvent
gives a solid which is washed with water, filtered and
purified in a conventional manner using solvents such as
chloroform, dichloromethane, ether, hexane, acetonitrile,

15 N,N-dimethylformamide and the like to give the 2,4,8-tri-
substituted-3H,6H-1,4,5a,8a-tetraazaacenaphthylene-3,5-
(4H)~diones or the 7,8-dihydro-2,4,8-trisubstituted-3H,
6H-1,4,5a,8a~tetraazaacenaphthylene-3,5(4H)~diones (Ib).
(3) Or the reduced pyrazolo(l,5-a)pyrimidine-3-carboxamide

20 (Vb) in an inert solvent such as dry tetrahydrofuran or
p-dioxane and the like, is stirred with sodium hydride
under nitrogen at a temperature of about -78°C for 20
minutes to 3 hours. Then 1,l'-thiocarbonyldiimidazole
(IVb) is added and the reaction mixture is stirred in

25 the cold for 1 - 3 hours and then allowed to warm to
room temperature. After being stirred for 24 - 48 hours
at room temperature, the reaction is then quenched with
water and the mixture is neutralized with 5 percent
aqueous hydrochloric acid. The 4,5~dihydro-5-thioxo-3H,

30 6H-1,4,5a,8a~tetraazaacenaphthylen-~3-one (IIIc) is
recovered by precipitation or by extraction with a
solvent such as chloroform and the like, followed by
evaporation of the solvent. The 5-thioxo compound (IIIC)
in tetrahydrofuran is stirred with a base such as sodium

35 hydride at 0°C for about 15 minutes, then is treated
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[err] , chlorine or nethoxy. 5 As shown herei nabove,
(1) a 2,7-disubstituted 4,5-di hydro, or 4,5,6,7-tetrahydropyrazolo(l, 5-a)
pyr|n1d|ne 3-carboxylic acid, ethyl ester (Va) (prepared as described in
commonly assigned United States Patent No. 4,178,449) is reacted with a
substituted i socyanate 10 of the fornmug-R[err]-NCO (1Va), where Rlerr]
I s as above defined, in an inert 'solvent, such as toluene, by heating at
the reflux tenperature for 4 - 96 hours to obtain the correspondi ng

4- substit ut ed witmozar &vagss408- dnhadkglohalide such as methyl iodide,

30,0 1)t et aylippyi 48 0ha e G2 BhRNT LELHLAS. 3. SRR ot mihfict 8 1Y/

ester (llla) 4-Su i nocar bonyl , eth " “este I's then
reacted with shteed sEEhW55m556|EﬁPﬁyéF@EPéétUWFtH1§blﬁﬂﬂﬁglas ioFut3

120[err] C for wodPsp h@uéSthe:&east g8@nEh¥lEULE thS wlak@? @lngoved to cool to
roomtenperature. The I d whi forms is _collected, 20 and washed with

wat er fol? owed®HyFF SR F“§8e5|5°é8FBt §HEht ASn cHLPEAfPE M, 240G the gi ve t he
2,4,8-trisubstjikéed Brapbiatdéchaofathet saaveatecgdpeishithens-alkylHdhdiosnes

ngrgagagggxgg t%uéene£§£§§4§& éﬂoﬁg?3?ngiétragzagce“aphthyle"‘3 one,
" compound (Ic).
The 4,5-dihydropyrazolo(l,5-a)pyrimidine
10 intermediate compounds were, in general, prepared as
follows: A pyrazolo(l,5-a)pyrimidine with a hydrogen,
.phenyl, substituted phenyl, or heteroaryl group in the
C-7 position and an electron'withdrawing group in the
C-3 position was reacted with sodium cyanoborohydride by
15 stirring in glacial acetic acid under an inert
atmosphere in an ice bath for about one hour, then at
room temperature for from 1 to 12 hours and the'resulting
precipitate collected and washed with water. The solid
was dissolved in an inert solvent such as dichloromethane
20 or acetonitrile and the like and washed with saturated
sodium bicarbonate. Separation and evaporation of the
organic phase gave the crude dihydro product which was
recrystallized from a solvent such as isopropyl alcohol
or acetonitrile and the like or a mixture of solvents
25 such as ether-hexane, chloroform-methanol or N,N-di-
methylformamide-acetonitrile and the like.
When the dihydro product was reduced with
triethylsilane in trifluoroacetic acid at 60°C for 1 -
24 hours according to the procedure of Lanzilotti, et
30 al., J. Org. Chem., 44, 4809 (1979) and the reaction
mixture at ambient temperature was made slightly basic
(pH 9) with aqueous potassium hydroxide the 4,5,6,7-
tetrahydropyrazolo(l,5-a)pyrimidine product was
precipitated, then isolated and purified by
35 crystallization or chromatography.
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25 N Alternatively, (2) a 2,7-disubstituted 4,5-'dihydro, or
4,5, 6, '7- t et rahydr opyrazol o(1, 5- a)pyr|n1d|ne 3- carboxan1de (Vb) (prepared by
the reduction of a pyrazolo(l,5-a)pyrimdine in the nmanner described in
Tseng et al., United States Patent No. 4,947,256) is 30 reacted with

|, 1" -carbonyl diimdazol e, phosgene, or dinethyl carbonate and the like
(I'Vb), under nitrogen in an inert solvent, such as p-di oxane or

t et r ahydr of ur an, - 15-They dyasdzolp 61 , ShS)ﬁ?fiﬁidiﬁéﬁeéabUBQsEQbséd96

b, 10,00t WS CUASSTL T €, 8L SFoaA8!UbET 8, dod 38

hydro-2,8-disdb§adbuﬂ§u 3thy+a;&-ﬁﬁeﬁhgé@tbga¢aaden55t1on of 3-amino-
indor i tr ogeRY AR Rt Hnd, ddee o€ 4 8g obny  dhofiBY WIER §5,2 V121 E
N, N- di nehy| f carienyd, aesinepnsdsiiasndgser tkedisinhd. bed. wChemap 2Bkyl ating
agent (11a), %48 (39 7BLNY. Ml donenl PIPFCELET B8975); J. Med.
: Chem., 20, 386 (1977); Synthesis, 673 (1982); and

references contained therein.

It has been found that the use of sodium

10 cyanoborohydride in acetic acid offers a simple,
convenient, regioselective means for the reduction of
pyrazolo(l,5-a)pyrimidines and derivatives thereof,
bearing functional groups such as halogens, nitriles,
amides, amidines, esters, carboxylic acids and aryl

15 ketones, without reducing these groups, and providing
the final products in higher yield than obtained with
other reducing agents. 1In fact, certain of the above
described functional groups are known to be affected by
other reducing agents, with mixtures of products being

20 formed which require the employment of time consuming
separation techniques to obtain the desired product.

In certain instances the reduction of
pyrazolo(l,5-a)pyrimidine derivatives with sodium
cyanoborohydride in glacial acetic acid results in

25 reduction to the tetrahydro derivative, along with the
dihydro product.

Another effective means for the reduction of
pyrazolo(l,5-a)pyrimidines is concerned with the
utilization of sodium borohydride in glacial acetic

30 acid. This method although effective does not provide
yields commensurate with those obtained by the use of
sodium cyanoborohydride. This difference could be due
to the fact that sodium cyanoborohydride is more stable
in glacial acetic acid than is sodium borohydride

35 although the inventor does not wish to be bound by any



10 i,odoet hane, 4-nitrobenzyl brom de or benzyl brom de and the like for 6
- 60 hours. Evaporation of the solvent gives a solid which is washed with
water, filtered and purified in a conventional manner using solvents such
as chloroform dichl oronet hane, ether, hexane, acetonitrile or 15

N, N- di met hyl f or mam de to-pd~ve the 2,4,8-tri-
substituited-3H, 6H 1, 4, 5a, 8a-t etraazaacenapht hyl ene-3,5- (4H).-di ones or
the 7,8-di hydro-2,4,8-trisubstituted-3H,

6H 1, 4, 5a, 8a t@hﬁ@&'ﬂaace’-rh&ﬂﬁwﬁleﬂe - i scihonesd (that ¢BenCsodhemr educed

pyr.azol o(l, ioh d?ﬂ&%:ié“¥égegﬂﬂcwﬁéﬁ) é?@%z&fo@f %D§?%%§9ﬁ¥ﬁ9£eSUCh

as dry tetrahy rofuran or p-di oxane, sodi um
hydri de under Qeriy@diva %¥QQNﬂﬁH%ﬂlﬁ?ﬁhﬁO%&EQEHYYBTérm?thfbpyzﬁznihutes

to 3 hours. Thanﬂ-d)pﬁdﬂmr@mﬂé&t%ﬁﬁ@@iﬁé(éé’b‘)-?-@ﬁﬁégoﬁﬂgn%i‘?-

reaction mixture is-stirred in 25 the cold. f hour s and
al | oned t 3 war Brfe HYIRHEARI U I n3s2 ) By nidiner3searbepitpilesio 48 hours
at room t enper aletrahytdro fuaram imgthand he(l guensyese it ¢ bngoaer reos t he

4 5o di nydro- - CErpeEshdbe, ot B SR EUEE HAC L N8 Ko ffh ol one
(I'llc) is correspondzng tetrahydto compound is obtained.
Still another means for the reduction of
10 pyrazolo(l,5-a)pyrimidines or further reduction of
4.S-dihydro-pyrazolo(1,5-g)pyrimidines to the
4,5,6,7-tetrahydro form resides with the catalytic
hydrogenation of the compound by shaking in a suitable
apparatus, such as a Parr shaker, with a solvent such as
15 ethyl acetate, N,N-dimethylformamide, or the like in the
presence of a catalyst such as 10 percent palladium on
carbon under an initial hydrogen pressure of from 5 to
30 1lbs until the uptake of hydrogen is complete,
followed by separation and purification of the reduction
20 product by conventional means.

The novel compounds of the present invention
are active hypotensive agents at nontoxic doses when
administered to mammals. These compounds were tested
for hypotensive activity by the method of P.S. Chan and

25 D.W. Poorvin, Clinical and Experimental Hypertension, 1
(6), 817-830 (1979). Male, 16 week 0ld, spontaneously
hypertensive rats of the Okamoto strain having an
average mean arterial blood pressure of 160+1.5 mm of
mercury are used in the test. One to three rats are

30 used per test compound. A rat is dosed by gavage with a
test compound, suspended in 2 percent pre-boiled starch
at a concentration of 50 mg/ml, at a dose of 100 mg/kg
of body weight or less, with 0.9 percent sodium chloride
loading at a dose of 25 ml/kg of body weight. A second

35 identical dose of the test compound, without sodium
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recovered by precipitation or by extraction with a solvent such as

chl or of orm foll owed by evaporation of the solvent. The
5:t hi oxo compound (I1lc) in tetrahydrofuran is stirred with a base such as
sodi um 35 hydride at O[err]C for about 15 minutes, then is treated

-16- with an excess of an al kyl halide such as nethyl iodide, ethyl iodide
or ethyl bronmide. The reaction nmixturelPs.allowed to warmto room
tenperature with stirring for 3 hours. The m xture is quenched with water
and 5 extracted into a_solvent such as chlorof orm Evaporation of the
sol vent g,vescgh@rgdg|k9pd@ngols given 24 hours later. At 28 hours

8-substitut ed;gtepPHeheS@neihgt aéééa%fﬁ%nﬁléhhh)ﬂr@é-r&aqnea,lownmldsin(:lec) The
general propks cieasurgds BYAERR BerBon o CBaR) B BoRriamide, hydr ogen.
phenyl, substsapta&d pbrayprooedhekerisarepegtedp iinnat lsecond and third
5 rat when necessary.
The results of this test on representative
comﬁounds of the present invention appear below in Table

I.
{ TABLE 1
Reduction of Mean Arterial Blood Pressure
in Spontaneously Hypertensive Rats
MABP/um HG
Compound (No. of rats)
8-(3-Pyridinyl)-3H,6H-1,4,5a,8a~-tetra- 113(1)
azaacenaphthylene=3 5(43)-dione
4-Ethyl-8=(3-trifluoromethyl)phenyl)- 130(2)

3H,6H-1,4, 5a,8a-tetraazaacenaphthylene-
3, 5(48)-dione

4-((4-Nitrophenyl)methyl)-8-(3-(trifluoro- 110(1)
methyl)phenyl)-3H,6H~1,4,52,8a~tetraaza-~
acenaphthylene-3, 5(48)-dlone

MABP = mean arterial blood pressure



C—7 position and an el ectron mnthdramnng group in the C-3 position was
reacted with sodi um cyanobor ohydride by 15 stirring in glacial acetic
acid under an inert atnosphere in an ice bath for about one hour, then at
roomtenperature for from1l1l to 12 hours and the resulting preC|p|tate
coll ected and washed with water. The sol @ was di ssolved in an inert

sol vent such as di chl or onet hane 20 Z etonitrile and
washed with saturated sodiun1bicarbonate Separ ati on and evaporation of
the organic phase gave t%ﬁecaadeldeBmgaanagoétfcttm'p@ésm igentidd | Zed
froma solvent such as isopro al co or acetonitrj

a mxture of sePS%RES bhe aEHEHt&stétﬁéPaﬁ§ﬁaﬁé“r@HIéﬂﬁﬁﬁﬂﬁVhé@hanol or

N, N-di - net hyl¢¢mepldededchabinbLi! affwaeedt b@ @lelma%@:mom:d%}ﬂﬁiuced
with trlethyIS|Ian in trlfiF roace I C _aci err].C for - hour s

according to tHE°B eBBedurBC EBﬁzF StFPg“éF¥§9 105atdoR chem, 44,
4809 (1979) angsébeiacedtwinhnietveasat a&hrentfuammﬂbmtwmaduxbduuhs

et Pahydr opyr a8bEB(Posth YRy, THERFRECIRERY ltY. " deRncl dnd fikinar

condxtions.
The Hypoxic Survival test is a useful in vivo

test for measuring the effectiveness of central nervous
10 system-acting drugs in enhancing survival in a hypoxic

environment relative to the known parasympathomimetic

agent physostigmine. This assay shows the enhanced

survival of animals in a hypoxic environment after

treatment with the drug as compared to saline-treated
15 control animals.

Extensive testing has demonstrated that under
conditions of 10 percent oxygen, only S5 to 10 percent of
control mice (treated with saline) survive after 5
minutes, whereas 60 to 80 percent of the physostigmine

20 treated mice survice. Drugs are injected inter-
peritoneally to groups of mice 30 minutes prior to
placing them in a hypoxic mixture and survival is
measured. The rationale of this test is that drugs

) which enhance survival under hypoxic conditions without

25 concomitmant depression, or sedative side effects, may
do so by enhancing brain metabolism, i.e., by improving
energy supply relative to demand and so preserving
normal brain function under conditions of reduced energy
metabolism. Given the dependence of the brain on a

30 constant supply of energy, drugs which have this
property may have many far-reaching therapeutic
indications, including recovery from stroke and closed
head injury, and reducing the deleterious effects of
age-related central nervous system deficits. For

35 example, in aged and senile demented people, deficiencies
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precipitated, then isolated and purified by 35 crystallization or
chr omat ogr aphy. -17- The pyrazolo(1,5-a)pyrimdines are disclosed in
U S. Patents 4, 178,449; 4, 236,005; 4,281,000 and 4,521, 422. They are
prepared by condensation of 3-am no- pyrazoles and substituted
3-am nopyrazoles with 1,3- 5 car bonyl conpounds as described in J. Med.
Chem, 18, 645 (1974): J. Med. Chem, 1817460 (1975); J. Med. Chem, 20,
386 (1977); Synthesis, 673 (1982); and references contained therein. It has
been found that the use of goflunllo Fgangﬁgéohxdrige i@ acetic acid
offers a sinpt eRgEAEMehEPOt&FRo_EREPPYE RsCPBFTERE  feduct i on of
pyrazol o(|, 5-f)qwificahtrg vsadther heatochenmtibaleahd beariophysiodiogdcall
groups such hal o NLET I am des, am di nes, esters, carboxylic
aci ds and ar;affysi%ngg{;?%%eé,k V\#?ﬁgut reduci ng these groups, and providing
- Groups of 20 Royal Hart mice (6 weeks of age)
5 are injected intraperitoneally with test compouqd (1-200
_'mg/kg) 30 minutes prior to placing them in a hypoxic
mixture (10 percent oxygen in 90 percent carbon dioxide)
and measuring survival after 5 minutes.
A separate group of 20 mice is injected
10 intraperitoneally with saline solution (0.01 cc/g of
body weight) and processed as described above.
Still another group. of 20 mice is injected
intraperitoneally with 0.125 mg/kg of physostigmine and
processed as described above.

15 Results of this test on a representative
- compound of the present invention is reported in Table
11,
TABLE 1
Hypoxic Survival Test
: ' Dose Percent

Compound mg/kg Survivors
7,8-Dihydro-8-(3-(trifluoromethyl)- 100 60

phenyl)-3H,6H-1,4,5a,8a-tetraazaace~
naphthylene-3,5(4H)-dione

Another in vivo test associated with decreased
neural function in mammals is the Passive Avoidance
Anoxic Induced Amnesia Test. This test is used to
determine the attenuation of anoxic induced amnesia in

20 mice treated with a drug, as compared to saline treated
control animals with no drug.



the fi,nal products in higher yield than obtained wth other reducing
agents. In fact, certain of the above described functional groups are known
tb be affected by other reducing agents, with m xtures of products being 20
formed which require the enploynent of tinme consum ng separation techni ques
to obtain the desired product. In certain instances the reduction of

pyrazol o(l,5-a)pyrimdi ne derivatives MAE? sodi um cyanobor ohydride in
glacial acetic acid results in 25 reductron to the tetrahydro derivati ve,
along with the di hydro product. Another effective neans for the reduction

of pyrazol o(1, 5- a)pyr'n1ﬂ'§ﬁ§ck€m6€ﬂ€§€88d ¥i8818h6r351|'§%EbQQh?%u§%d'“m

borohydride in glacial acetic hog& tive
does not proviRRSS1E® RV bIARGRUPEPEeGRER iBoYBedpt aFFEHPBY OEh@Suse of

sodi um cyanobcsmiyskwwsta*h; Smdadier-sglég ﬁﬂééd(beméﬂerxéootha actartehat

sodi um cyanobor I de i ci al cetlc nis
sodi um bor ohyd#t %‘g 53551"%1%hbﬁgﬁﬁ?hgr?ﬂseﬁgﬁabﬁf)eg nBt V\F Srb Bound by
any 5 and are allowed to voluntarily cross into the rear

chamber. As soon as the mouse enters the rear chamber,
a door automatically traps the animal and a mild
electric shock (0.4 mA for 4 seconds) is delivered to
its feet. Following the foot shock, the mice are
10 initially placed in an anoxic environment (0 percent
( oxygen) for 12 seconds, which quickly induces
unconsciousness. They are then placed in a hypoxic
environment (15 percent oxygen) for four minutes which
prolongs the oxygen deprived state, maintaining
15 unconsciousness. All testing is performed 24 hours
later, and in all cases the mice appear fully recovered
from the previous anoxic/hypoxic treatment. All test
compounds are administered intraperitoneally at a dose
of 10 - 200 mg/kg, 30 minutes prior to training and
20 testing. Control animals are injected intraperitoneally
only with saline at 0.01 cc/g of body weight.
' The latency to enter the rear chamber is
recorded for both training and testing. Presumably, the
more the animal remembers being shocked, the greater it
25 will inhibit going into the rear chamber and the higher
will be its latency to re-enter. An improvement of 30
percent over saline control scores is considered active.
The result of this test on a representative compound of
the present invention appears in Table III.



-18- theory. It has also been discovered that when sodi um borohydride is
reacted wth a pyrazol o(l,5-a)pyrimdine derivative such as

7+ (4-chl orophenyl ) - 5- net hyl pyrazol o- (1, 5-a)pyrimdine-3-carbonitrile or

7-(3-chl orophenyl)- 5 5- et hyl pyrazol o(1, 5-a) pyri m di ne-3-carbonitrile
i n tetrahydrofuran: methanol (1:1) by stirring at roomtenperature for 24

hours or at 55[err]C for 6 hours the cowpgsponding tetrahydro conpound is
obtained. Still another neans for the reduction of 10

pyrazol o(l,5-a)pyrimdines or further reduction of

4, 5- dlhydro pyrazol o( 1, 5-a) pyri m di neSABDEt i&X4, 5, 6, 7-tetrahydro form

resides with the cogglyibe AVH189A88! B THAWRARPRUALSGY JAFI N9 in @
sui t abl e appar at us,

ethyl acetate or N, N—dlnethylfornan1de Dosej n t he pesssn¢e of a
cat al yst such Gempenndr cent palladiumon carbon un®g/kgn j nImpsoviementyen
pressure of from 2. 4x10 err]-1. 4x10[err] bar (5 to 30°Ibs) untlg t he upt ake

rppmgthyl)- 10
of hydrogen i phen§Q) ;h. %T 5§é§ agtetraazaace-'
naphthylene-3, 5(4H)-dione

The novel compounds of the present invention
have been found to be highly useful for loﬁering
elevated blood pressure in mammals when administered in
amounts ranging from about 2.0 mg to about 100 mg/kg of

5 body weight per day. A preferred dosage regimen for
optimum results would be from about 50 mg to about 750
mg per dose. Such dosage units are employed so that a
total of from about 200 mg to about 3.0 g of the active
compound, for a subject of about 70 kg of body weight,
10 is administered in a 24 hour period.

' The compounds of the present invention have
been found to be useful for the treatment of cognitive
and related neural behavioral problems in mammals when
administered in amounts ranging -from about 5 mg to about

- 15 20 mg/kg of body weight per day. A preferred dosage
regimen for optimum results would be from about 10 mg to
about 50 mg/kg of body weight per day and such dosage
units are employed so that a total of from about 700 mg
to about 3.5 g of the active compound for a subject of

20 about 70 kg of body weight is administered in a 24 hour
period.-

The hereinabove described dosage regimen for
lowering elevated blood pressure and treating neural
behavioral problems in mammals may be adjusted to

25 provide the optimum therapeutic response. For example,
several divided doses may be administered daily or the
dose may be proportionally reduced as indicated by the



separation and purification of the reduction product by conventional neans.
20 The novel conpounds of the present invention are active hypotensive
agents at nontoxi c doses when administered to manmals. These conpounds
were tested for hypotensive activity by the nethod of P.S. Chan and 25
D.W Poorvin, Cinical and Experinental _Hypertension, 1 (6), 817-830
(1979). Male, 16 week ol d, spontaneously hypertensive rats of the Ckanpto
strain having an average nean arterial blood pressure of 160+1.5 nm of

Nercury are usegigéntbest 8gt theNehleRapi®dd Fitwtdcl Aihstidudtest
conpound. A rat |s.doied b¥ gavage W th a test co ouno!5 Sus qg%ed in 2
percent pre- boPFRALLFALAYRNYAGEN donthAY Fhese AF T/ COMRO J2%f 100

ng/ kg of body beiagéhiniskesed \nt lang. @omererentsadinmarcdurt das Impding at a
om0 22, e BSH VRl AoSRRNL e, d Sl gl ot
hour s 5 The active compounds may be orally administered,
for example, with an inert diluent or with an assimilable
edible carrier, or they may be enclosed in hard or soft
shell gelatin capsules, or they may be compressed into
tablets or they may be incorporated directly with the
10 food of the diet. For oral therapeutic administration,
these active compounds may be incorporated with
{ excipients and used in the form of ingestible tablets,
buccal tablets, troches, capsules, elixirs, suspensions,
syrups, wafers and the like. Such compositions and
15 preparations should contain at least 0.1 percent of
active compound. The percentage of the compositions and
preparations may, of course, be varied and may
conveniently be between about 2 percent to about 60
percent of the weight of the unit. The amount of active
20 compound in such therapeutically useful compositions is
such that a suitable dosage will be obtained. Preferred
compositions or preparations according to the present
invention are prepared so that an oral dosage unit form
contains between about 5 and 200 mg of active compound.
25 The tablets, troches, pills, capsules and the
like may also contain the'followingz A binder such as
gum-tragaéanth, acacia, corn starch or gelatin;
excipients such as dicalcium phosphate;.a disintegrating
agent such as corn starch, potato starch, alginic acid
30 and the like; a lubricant such as magnesium stearate;
and a sweetening agent such as sucrose, lactose or
saccharin may be added or a flavoring agent such as
peppermint, oil of wintergreen or cherry flavoring.
When the dosage unit form is a capsule, it may contain,
35 in addition to materials of the above type, a liquid

e
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after the initial dose the nean arterial blood pressure is neasured by the
nmet hod of Chan and Poorvin vide supra. The procedure is repeated in a
sécond and third 5 rat when necessary. The results of this test on
representative conpounds of the present invention appear below in Table I
TABLE | Reduction of Mean Arterial Blood Pressure in Spontaneously
Hypertensi ve Rats MABP/ um HG Conpound

(No. of rats) 8-(3-Pyridinyl)-3H 6H 1, 4.56.8a-tetra- 113(1)
azaacenapht hyl ene=3, 5(4H) - di one 4-Ethyl -8-(3-trifluoronethyl)phenyl)-
130(2) 3H,6H 1, 4, 5a, 8a-tetraazaacenapht hyl ene- 3, 5(4H)-di one

4- ((4-N tropheradpired hylyadBidus (dthdt underiald Ohdy be present as

ey otk X GeA L P08 o ERP BRE "YhFRTeR1 *F3ER GEORRLM S
dosage unit. For instance, tablets, pills or capsules
may be coated with shellac, sugar or both. A syrup or

5 elixir may contain the active compound, sucrose as a
sweetening agent, methyl and propylparabens as
preservatives, a dye and flavoring such as cherry or
orange flavor. Of course, any material used in
preparing any dosage unit form should be pharmaceutically

10 pure and substantially non-toxic in the amounts used.

In addition, these active compounds may be incorporated

into sustained-release preparations and formulations.
These active compounds may also be administered

parenterally or intraperitoneally. Solutions or

15 suspensions of these active compounds as a free base or
pharmacologically acceptable salt can be prepared in
water suitably mixed with a surfactant such as
hydroxypropylcellulose. Dispersions can also be prepared
in glycerol, liquid polyethylene glycols, and mixtures

- 20 thereof in oils. Under ordinary conditions of storage
and use, these preparations contain a preservative to
prevent the growth of microorganisms.

(.. The pharmaceutical forms suitable for

a8

injectable use include sterile aqueous solutions or

25 dispersions and sterile powders for the extemporaneous
preparation of sterile injectable solutions or
dispersions. In all cases, the form must be sterile and
must be fluid to the extent that easy syringability
exists. It must be stable under the conditions of

30 manufacture and storage and must be preserved against
the contaminating action of microorganisms such as
bacteria and fungi. The carrier can be a solvent or
dispersion medium containing, for example, water,
ethanol, polyol (e.g. glycerol, propylene glycol and

35 liquid polyethylene glycol), suitable mixtures thereof,



-20- The conpounds of the present invention possess the ability to
enhance neural function in warm bl ooded ani nal s affected by behavi oral
neur ol ogi cal problens, including the cognitive deterioration 5

associ ated with decreased neural function which occurs with cerebral

i nsufficiency, aging, denentia and simlar conditions. The Hypoxic Survival
test is a useful in vivo test for nmeasuring the effectiveness of central
nervous 10 systemacting drugs in enhaR6érng survival in a hypoxic
environnment relative to the known parasynpathomni netic agent physostigm ne.
Thi s assay shows the enhanced survival of animals in a hypoxic environnment
after treatnerandvvégebablieugids§.conpared to saline-treated 15 control

ani mal s. Extensive tespbSeRiB#TEATERS Tkl PREFRRRED  EMBODYMENTONS Of 10
percent oxygen, only 5—toU - fO_pErcent of -
- The following examples illustrate the present

invention. They are not to be construed to limit the

5 claims in any manner whatsoever.
EXAMPLE 1
7-(3-(Trifluoromethyl)phenyl)pyrazolo(l,5-a)-
_pyrimidine-3-carboxamide
A mixture of 3.0 g of 7-(3-trifluoro-methyl)

10 phenyl)pyrazolo(1,ng)pyrimidine-3-carbonittile

(prepared as described in U.S. Patent No. 4,236,005) and

150 ml of concentrated sulfuric acid is stirred at room

temperature for 4 hours. The solution is then carefully
poured into ice water with stirring. The white
15 precipitate which forms is collected, washed with water
and then with saturated sodium bicarbonate until the
washes are neutral. The solid is heated with one liter
of isopropyl alcohol and filtered. The white solid is
dried in vacuo and gives the product of the example as a
200 colorless solid, mp 256 - 258°C.
EXAMPLE 2
7-(2,5-Dichlorophenyl)-2-methylpyrazolo(1l,5-a)-
pyrimidine~3-carboxamide

A mixture of 31.0 g of 2',5'~dichloroaceto-

25 phenone and 25 ml of g,grdimethylformamide dimethyl

. acetal is heated on a steam bath for 6 hours, then
evéporated to dryness in vacuo. The residue is slurried
with hexane, filtered, and gives 35.3 g of 2°',
5'~dichloro-3-dimethylaminoacrylophenone as orange

30 crystals, mp 83 - 85°C.

A mixture of 12.2 g of 3-amino-4-cyano-5-
methylpyrazole and 24.4 g of 2',5'-dichloro-3-dimethyl-
aminoacrylophenone in 250 ml of glacial acetic acid is
heated on a steam bath for 4 hours. The mixture is

35 cooled and filtered and gives 21.28 g of 7-(2,5-dichloro-

K
f
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control mce (treated with saline) survive after 5 minutes, whereas 60 to
80 percent of the physostigm ne 20 treated mce survice. Drugs are
ihjected inter- peritoneally to groups of mce 30 mnutes prior to placing
themin a hypoxic m xture and survival is neasured. The rationale of this
test is that drugs which enhance survi vaé_,under hypoxi ¢ conditions w t hout
25 concom t mant depression, or sedatiVé’Side effects, may do so by
enhanci ng brain netaboli sr’n i.e., by i rrprow ng ener gy suppl y relative to

demand and so diat f ced
ener gy mnet abolﬁm Q/ven ggeﬁg{’%%ﬁééw g?g'rﬁ'%dg?\@a 336 cglnis:{tq
supply of enerag, offugBibai chyAsadsehis property may have many far-reaching

therapeutic indications, phgchydbgay rggogﬁgypggggaghgolﬁoa%tcI,gsed head
injury, and reduci nig t he del eteri ols age-rel ated central_ nervous
v

syst em def i ci tdisspived inccangeatraged sylingisedcid andeStddiedy fior
deficienges s hours. The solution is carefully poured onto ice.

The precipitate which forms is collected by filtration,
washed with water and dried to give the product of the
example as colorless crystals, mp 234 - 236°C.
' EXAMPLES 3 - 7
10 Additional pyrazolo(l,5-a)pyrimidine-3-
, carboxamides which are prepared from the corresponding
{ pyrazolo(l,5-a)pyrimidine~3-carbonitriles in the manner
described in Example 1 are listed in Table IV.




-21- in energy netabolismare thought to contribute significantly to the
neur otheni cal and neur ophysi ol ogi cal dysfunctions of ~aging. G oups of 20
Royal Hart mice (6 weeks of age) 5 ‘ahg-i njected intraperitoneally with
test conpound (1-200 ng/kg) 30 mnutes prior to placing themin a hypoxic
m xture (10 percent oxygen in 90 percent carbon di oxi de) and measuring
survival after 5 mnutes. A separate group of 20 mce is injected 10
intraperitoneally with saline solution (0.01 cc/g of body weight) and

processed as descri bed above. Still another group of 20 mce is injected
intraperitoneally with 0.125 ng/ kg of physostigm ne and processed as
descri bed above. 15 Results of this test on a representative
conpound of the present invention is reported in Table Il. TABLE Il Hypoxic
Survi val Test Dose Per cent
o
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Conmpouynd ng/ kg Survivors

7,8-Di hydro-8-(3-(trifluoronmethyl)- 100 60

phenyl )-3H, 6H1, 4, 5a, 8a-tetraazaace- naphidw! ene-3, 5(4H)-di one Another in
vivo test associated with decreased neural function in manmals is the
Passi ve Avoi dance Anoxic Induced Amesia Test. This test is used to
determ ne the attenuation of anoxic i nduced amesia in 20 m ce treated
with a drug, as conpared to saline treated ctontrol animals with no drug.
-22- A shock-notivated, single trial, step-through passive avoi dance
procedure is used. G oups of 25 Sw ss-Wbster, m ddl e-aged mce (9 nonths
of age) are placed singly in the front chanber of a 2-chanber box 5 and
are allowed to voluntarily cross into the rear chanber. As soon as the

mouse enters the rear chanber, a door automatically traps the animl and a
mld ' )
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el ectrsic shock (0.4 mA for 4 seconds) is delivered to its feet. Foll ow ng

t he foot shock, the mce are 10 initially placed in an anoxi c environnment
(0 percent oxygen) for 12 seconds, which quickly induces unconsci ousness.
They are then placed in a hypoxic environnent (15 percent oxygen) for four
m nut es whi ch prol ongs the oxygen deprixsd state, maintaining 15

unconsci ousness. All testing is perforh 8-24 nhours later, and in all cases
the mice appear fully recovered fromthe previous anoxic/hypoxic treatnent.

Al'l test conmpounds are adm nistered iﬁgégggéiboneally at a dose of 10 - 200

mg/ kg, 30 minutes prior to training sting. Control animals are
i njected intraperitontedt+Bibydron?+h3sttrifluoromethyd)phenyllgdy wei ght .

The latency to enter t ‘5£@1°fﬂ9§b§5ﬁg?iﬁfﬁeﬁ gg_Eggbggggﬁhraining and

testing. Presumably, the nore e am remenpbers belng ogked, t he

greater it 25 wll |nn|oté oI g Tt o tire-rear—ciraner—amd—t-re hi gher
will be its latency to r-tht@r9 amounprefcirhd-otriflperemethyddr saline

control scor ephenybypy riezelb oL} SV&) pyPemi@snbl30batBbkah?de {Prapared
- represent at'veirfotrﬁ)eoun?gngér described in Example 1) is stirred under
nitrogen as a suspension in 120 ml of glacial acetic
acid (cooled in an ice bath) and then 5.5 g of sodium
~cyanoborohydride is added to the reaction mixture in
10 portions with an additional 80 ml of glacial acetic
( acid. After one hour of stirring in the ice bath the
mixture is stirred at room temperature for 19 hours.
The solution i; evaporated to dryness, then water is
added and the white precipitate which forms is collected
15 by filtration and washed with an aqueous saturated
solution of sodium bicarbonate, then with water. The
solid is treated with 100 ml of acetonitrile, isolated
and dried to give 5.25 g of the desired product, which
is recrystallized from acetonitrile, mp 157 - 160°C.
20 EXAMPLE 9
7-(2,5-Dichlorophenyl)-4,5-dihydro-2-
- methylpyrazolo(1,5-a)pyrimidine-3-carboxamide

A 3.21 g portion of 7-(2,5-dichlorophenyl)-2-

methylpyrazolo(1,5—3)pyrimidine-S-carboxamide (Example

25 2) is suspended in 150 ml of glacial acetic acid and
stirred under nitrogen at room temperature. Then 1.5 g
of sodium cyanoborohydride is added in portions and
stirring is continued for 3 hours. The reaction mixture
is evaporated to dryness in vacuo and when water is

30 added to the residue a white precipitate forms. This
solid is collected and dissolved in dichloromethane, and
this solution is washed with an agueous saturated
solution of sodium bicarbonate. Then the organic phase
is dried over anhydrous sodium sulfate and filtered.



the present invention appears in Table II1I. -23- TABLE Il Passive

Avoi dance Anoxi c I nduced Ammesi a Test Dose Per cent Conpound

ny/ kg | mprovenent 4-Methyl-8-(3-(trifluoromethyl)- 100 79
phenyl )-3H, 6H 1, 4, 5a, 8a-t etraazaace- napht hyl ene- 3, 5(4H) - di one The novel
compounds of the present invention have been found to be highly useful for

" lowering elevated bl ood pressure in mamgs when adm nistered in amounts
rangi ng fromabout 2.0 ng to about 100 ng/kg of 5 body wei ght per day.

A preferred dosage reginen for optimumresults would be fromabout 50 ng to
about 750 ny mpele mc-:traia:msioamwté@ i eveepd oyed gbvésaR.astgt ef of

Fo Ao oot iR o th £ L di§1 804 SRIPLU581187 nB FYPLOC O
96°C.
EXAMPLE 10
5 4,5-Dihydro~7-(3-pyridinyl)pyrazolo(l,5-a)-
pyrimidine-3-carboxamide
A 20.0 g amount of 7-(3-pyridinyl)pyrazolo-
(1,ng)pyrimidiqe-B-carboxamide (prepared as described
in Example 5) is suspended in 200 ml of glacial acetic
10 acid with stirring under nitrogen at room temperature.
( Then 14 g of sodium cyanoborohydride is added in
portions and the mixture is stirred for 3 hours. The
mixture is allowed to stand at room temperature for 16
hours,.and then the reaction mixture is evaporated to

15 dryness. Water is added, followed by saturated sodium
bicarbonate until pH 8.0 is achieved and a gummy solid
precipitates. The solid is collected by filtration and
dissolved in acetonitrile. The acetonitrile is
evaporated and gives 10.0 g of yellow solid (A). The

20 aqueous filtrate above is evaporated to dryness and
extracted with acetonitrile. Evaporation gives a yellow
gummy solid (B). Solids (A) and (B) are combined and
triturated with isoprdpyl alcohol. A yellow solid
is isolated and dried in vacuo to give 6.19 g of the

25 desired product which is recrystallized from
isopropanol-acetonitrile, mp 182 - 184°C.

EXAMPLE 11
7-(3-Fluorophenyl)-4,5-dihydropyrazolo(1,5-a)-
_pyrimidine-3-carboxamide

30 A 136.3 g amount of 7-(3-fluorophenyl)-
pyrazolo(l,5-a)pyrimidine-3-carboxamide (prepared as
described in Example 7) in one liter of glacial acetic
acid is stirred at room temperature, then 83.6 g of
sodium cyanoborohydride is added portionwise under

35 nitrogen. The mixture is stirred for 16 hours, then the




10 I,s adm nistered in a 24 hour period. The conpounds of the present

I nvention have been found to be useful for the treatnent of cognitive and
rel ated neural behavioral problens in manmal s when adm ni stered in anounts
rangi ng fromabout 5 ng to about 15 20 ny/ kg of body wei ght per day. A
preferred dosage reginen for optinun1res%£ts woul d be from about 10 ng to
about 50 ng/ kg of body weight per day and such dosage units are enpl oyed so
that a total of from about 700 ng to about 3.5 g of the active conpound for
a subj ect of d dgi,n 4 hour
peri od. The hgﬁelnghbve Jgscrlﬂgdﬂ% yt&ﬁéggi?ﬁgﬁé g¥ fg&25§g1b§ gsgted

bl ood pressur@QQQQQﬁﬁﬁﬁ|kahu§#%nrﬁéﬂ8v$%@apmprSFéhﬁ“FﬁenﬂﬁﬁﬁﬂsPﬁay be

adjusted to 25 - @ ds deliwvedl i nowe t EEySOLLS | Srécsasned. wikthr waxaep! e,

several divided doses y be adm ni stered aiI or the dose nay
proporti onal | A% @ &0 i YAEYS &Y %&v?hﬁg of the P‘°§“¢t a
5 cream colored crystals, mp 122 - 125°C.
EXAMPLE 12

4,5~-Dihydro-7-(3-(trifluoromethyl)phenyl)pyrazolo-
(1,5-a)pyrimidine—-3-carboxylic acid, ethyl ester

10 To a 20.0 g amount of 7-(3-(trifluoromethyl)-
phenyl)pyrazolo(l,5-a)pyrimidine-3-carboxylic acid,
( ethyl ester (U.S. Patent No. 4,178,449, Example 16)
stirred in 100 ml of glacial "acetic acid and cooled in a
water bath is added portionwise 10.0 g of sodium
15 cyanoborohydride under nitrogen. The mixture is stirred
at room temperature for 3 hours. Evaporation of the
mixture in vacuo gives an oil which solidifies on
treatment with water. This solid is collected by
filtration and is then stirred with a saturated solution
20 of sodium bicarbonate, then is filtered, washed with
water and dried iﬁ.vacuo to give a white solid.
Recrystallization from .isopropyl alcohol gives 18.2 g of
the desired product, mp 108 - 110°C.
EXAMPLE 13
25 4,5,6,7-Tetrahydro-7-(3-(trifluoromethyl)Phenyl)~-
pytazolo(1.ng)pyrilidine—3-carboxanide

A solution of 3.44 g of 4,5-dihydro-7-(3-
trifluoromethyl)phenyl)pyrazolo(l,5-a)pyrimidine-3-
carboxamide (Example 8) in 40 ml of trifluoroacetic acid .

30 is stirred under nitrogen and heated to 60°C in an oil
bath. Then 5.0 ml of triethylsilane is added and the
mixture is stirred at 60°C for 24 hours. The reaction.
mixture is cooled and carefully poured into a beaker
containing a 25 percent aqueous solution of potassium

35 hydroxide and cracked ice. The product which precipitates



-24- exigencies of the therapeutic situation. A decided practi cal
advantage is that these active conpounds may be adm nistered in any

cobnveni ent manner such as by the oral, intravenous, intranuscular or
subcut aneous routes. 5 1Tm3§Fnive conmpounds may be orally
adni ni stered, for exanple, with an inert?tiluent or with an assinilable

edible carrier, or they may be enclosed in hard or soft shell gelatin

capsul es, or the S | ab S y: be

i ncor por at ed %r égt é%%tﬁq{?ﬁreoeléﬁ%%%%%%‘f %'ﬁée |§et.apgg?ggr é? Y%se??a?)eutic
admi ni strat i owithheaketot idrlehmuandnhedrons | sedipnraubfatet andxci pi ent s
and used in tigaltereddl imEesildiabiStdvapoicsedat BR! Ghsuot ESCHES

capsul es, elixirs, suspensions, syrups-or wafers. — — — uc
conposi ti ons &E¥sERls whdeh AiHthemserrotrhl hzed feemt tolueperkenanef
active cgmpourd gile R d¥sixedipidducpRsi 15PNs peyglog[ epar ati ons may,
of course, be varied and may convenieqhhx be ﬁitmeen about 2 percent to
about 60 percent of the weight of t hEXAMRLE e anount of active 20

conmpound in such t g+ (BB itldoromethyl ypligwsl ) -3856851,4,5a,8a~
tetraazaacenaphthylene-3,5(4H)~dione

To a stirred mixture of 10.0 g of 4,5-dihydro-
10 7-(3=-(trifluoromethyl)phenyl)pyrazolo(l,5-a)pyrimidine-
3-carboxamide (prepared as described in Example 8) in
200 ml of dioxane at room temperature under nitrogen is
added 20.0 g of 1,1'-ca:bonylﬁiimidazole. The mixture
is then heated at reflux for S5 hours, and then is cooled
15 and filterg&. The filtrate is evaporated to dryness in
vacuo and an excess of water is added to the residue.
The white solid which forms is collected and is
recrystallized from acetonitrile-ethanol to give 6.5 g
of the desired product as a white solid, mp 260 - 262°C.
20 EXAMPLE 15 ]
7,8-Dihydro-8-(3-(trifluoromethyl)phenyl)-3H,6H~-
1,4,5a,8a~tetraazaacenaphthylene-3,5(4H)-dione

To a 3.0 g portion of 4,5,6,7-tetrahydro-7-

(3-(trifluoromethyl )phenyl)pyrazolo(l,5-a)pyrimidine-3-

25 carboxamide (Example 13) suspended in 40 ml of dry
tetrahydrofuran is added portionwise under nitrogen 8.0
g of 1,1'-carbonyldiimidazole and 60 ml of dry
tetrahydrofuran. The reaction mixture is heated at
reflux for 96 hours, and then is cooled to give a white

30 precipitate which is collected by filtration. The '
precipitate is treated with 10 ml of water, filtered and
dried to give 1.05 g of the desired product as a white
solid, mp 297 - 300°C.



such tihat a suitable dosage will be obtained. Preferred conpositions or
preparations according to the present invention are prepared so that an
oral dosage unit form contains between about 5 and 200 ng of active
conmpound. 25 The tablets, troches, pills or capsules may al so
contain the follow ng: A binder such as gumtragacanth, acacia, corn starch
or gelatin; excipients such as dical ci uagghosphate; a disintegrating agent
such as corn starch, potato starch or 30 ~ alginic acid; a lubricant such
as nmagnesi um stearate; and a sweetening agent such as sucrose, |actose or
saccharin may be added or a flavori ngEXBMPLESA6h as peppernint oi | of

W nt ergreen or che r o[ ul sule, it
may contain, é Y%ﬂ%aﬁﬁéhﬂ §§§H¥&§r3 §§%g§% ggééﬁfﬁy %%iq%{;ud

_25- carrier. Varlous otﬁbtanuasceahphmaylbeepae5eﬂﬂ§asd@na§ ngs or to '
otherwi se nodify the physical formof the

To a 3.0 g amount of 7-(2,5-dichlorophenyl)-4,5-
5 dihydro-2-methylpyrazolo(l,5~-a)pyrimidine-3-carboxamide
(Example 9) suspended and stirred in 100 ml of dry
p-dioxane, under nitrogen is added 8.0 g of
1,1'-carbonyldiimidazole. The mixture is evaporated to
dryness in vacuo and the residue is treated with water.
10 to decompose the excess 1,l1'-carbonyldiimidazole. The
remaining solid is collected by filtration, then stirred
- with 50 ml of tetrahydrofuran. The solid is collected
and dried to give 1.6 g of the desired product as a
white solid. The product is recrystallized from
15 ethanol-acetonitrile and gives mp 205 - 209°C.
EXAMPLE 17
4-Methyl-8-(3—-(trifluoromethyl)phenyl)-3H,6H,
1,4,Sa,8a—tetraazaacenaphthylene-S,5(4!)—dione

20 ' To a stirred mixture of 2.0 g of 8-(3-(tri-
fluoromethyl)phenyl)~-3H,6H-1,4,5a,8a-tetraazaace-
naphthylene-3,5-(4H)-dione (Example 14) in 20 ml of
g,grdimethylformamide,'under nitrogen is added 270 mg of
60 percent sodium hydride. The mixture is stirred at

25 room temperature for 3 hours to form the anion, and then
0.5 ml of methyl iodide is added to the stirred mixture
through a hypodermic syringe. After stirring for 3
hours at room temperature an additional 0.5 ml of methyl
iodide is added and stirring is continued for 16 hours.

30 The mixture is poured into water and the white
precipitate which forms is collected, washed with water
and dried in vacuo. Recrystallization from isopropyl
alcohol gives 1.5 g of the desired product as a white
solid, mp 190 - 192°C.

35 In a like manner, l-iododecane is added to the



dosage unit. For instance, tablets, pills or capsules my be coated with
shel | ac, sugar or both. A syrup or 5 elixir may contain the active
conpound, sucrose as a sweetening agent, nethyl and propyl parabens as
preservatives, a dye and flavoring such as cherry or orange flavor. O
course, any material used in preparing agF -dosage unit form shoul d be

phar maceutically 10 pure and substantially non-toxic in the anmounts used.
In addition, these active conpounds may be i ncorporated into

sust ai ned-r el csttrnr @ r Epo mt t@ngza@d4iaéayhaaLQI3S( t TR €30 020me\th yA0BHUHIK g)imy
al so be adm nlgsé egélgdl p@ § {:rf)% I nt rag L é Eeal I Sol utions or
suspensi ons of e attIde i' ﬁﬂﬁgaﬁgeﬁ PREBYERE -3y SEAE) 7ddOnSyi cal | y
acceptabl e salt can be prepared in WwaEERAMPLEtaBly nmixed with a surfactant
such as hydroxypr opy, S a 0 repared in

gl ycerol, liquid poléefi #%P§8iei%gpgﬁ Sﬁﬂi i Eﬂ(k%‘}%ﬁ %ﬁ%%ﬁﬁﬁ’l n oils.
Under ordlnary conditions of Baphth¥lene-3s6(4HBAeddopecparati ons contain a
preservative to prevent the growth of mcroorganisnms. The pharnaceutical

. forns suig able for A mixture of 4.0 g of 4,5-dihydro-7-(3-
pyridinyl)pyrazolo(l,5-a)pyrimidine-3-carboxamide
(Example 10), 80 ml of dry p-dioxane and 10.0g of 1,1'-
carbonyldiimidazole is heated at reflux for 5 hours.
Then an additional 5.0 g of 1,1'-carbonyldiimidazole is

( 10 added and heating is continued for 16 hours. After
cooling to room temperature the precipitated solid is
collected by filtration, washed with water and dried in
vacuo to give 2.0 g of the desired product as a white
solid, mp 292 - 295°C.

1S EXAMPLE 19
4-(4-Chlorophenyl)-8-(3-trifluoromethyl)phenyl)-
34,6H-1,4,5a,8a~-tetraazaacenaphthylene~3,5(4H)~dione

A mixture of 5.0 g of 4,5-dihydro-7-(3~-(tri-

- 20 fluoromethyl)phenyl)pyrazolo(1l,5-a)pyrimidine-3~carboxylic
acid, ethyl ester (Example 12) and 2.5 g of p-chlorophenyl
isocyanate in 40 ml of toluene is heated at reflux for

{ 16 hours. The reaction mixture is evaporated to dryness
in vacuo and water is added to the residue. This

25 mixture is extracted with chloroform, and the organic
Phase is separated, dried over anhydrous sodium sulfate
and filtered. Evaporation of the filtrate gives 8.51 g
of a yellow o0il which is triturated with diethyl ether
to precipitate a white solid. The solid is collected

30 and dried in vacuo to give 2.0 of 4-(((4~chlorophenyl)
amino)carbonyl)-4,5-dihydro-7-(3~-(trifluoromethyl)-
phenyl)pyrazolo(1,5—3)pyrimidine-3-carboxylic acid,
ethyl ester, mp 163 -~ 165°C.

A 1.0 g portion of the preceding compound in



I nj ect,abl e use include sterile agqueous sol utions or 25 di spersions and
sterile powders for the extenporaneous preparation of sterile injectable
solutions or dispersions. In all cases, the formnust be sterile and nust °
be fluid to the extent that easy syringability exists. It nust be stable
under the conditions of 30 manuf acture and storage and nust be preserved
agai nst the contam nating action of mcrgQgrgani sms such as bacteria and
fungi. The carrier can be a solvent or aggﬁersion medi um cont ai ni ng, for
exanpl e, water, ethanol, polyol (e.g. glycerol, propylene glycol and 35

e aoPe U} 28 B g8 Yahap el ARl b einl bR ae 1 Biiia
exanpl es il | usandthkeated pirsantoihvbathoat EXORPLEor 3 hours. The
reaction mixture is cooled to room temperature and a
white solid forms. The solid is collected, washed with
5 water and then with glacial acetic acid. The product is
dried in vacuo and gives 700 mg of the desired product
as a light yellow solid which is recrystallized from
toluene, mp 177 - 180°C.
EXAMPLE 20
10 3,5-Dioxo-8~(3~(trifluoromethyl)phenyl)-3H,6H~-
( ' 1,4,5a,8a-tetraazaacenaphthylene-3,5(4H)-acetamide

To a stirred mixture of 5.0 g of 8~(3-(tri-
fluoroﬁethyl)phenyl)—Qg,Ggfl,d,Sa,aa-tetraazaacenaphthylene-
15 3,5(4H)~dione (prepared as described in Example 14) in
50 ml of dry N,N-dimethylformamide, under nitrogen, is
added 800 mg of 60 percent sodium hydride (dispersion in
mineral o0il). The mixture is stirred at room temperature
for 2 hours. Then 3.4 g of 2-iodoacetamide is added and
20 stirring is continued for 48 hours. The reaction
mixture is evaporated to dryness, then treated with
water. The solid precipitate is collected by filtration
and dried to give 5.0 g of the desired product as a
i white solid. The product is recrystallized from
25 acetonitri1e-§,§7dimethyiformamide-water, mp 282-284°C.
EXAMPLE 21
4-Ethyl-8-(3-(trifluoromethyl)phenyl)-3H,6H~
1,4,5a,8a-tetraazaacenaphthylene~3,5(4H)-dione

To a stirred mixture of 5.0 g of 8-(3-(tri-

30 fluoromethyl)phenyl)-3§,6§71,4,Sa,ea-tetraazaacenaphthy-
lene-3,5(4H)-dione (prepared as described in Example 14)
in 50 ml of dry N,N-dimethylformamide, under nitrogen,
is added 800 mg of 60 percent sodium hydride (dispersion
in mineral oil). The mixture is stirred at room '

35 temperature for 2 hours, then 10 ml of iodoethane is



7-(3-(Trifluoromet hyl)phenyl)pyrazol o(1, 5-a)- pyrimdine-3-carboxam de A

m xture of 3.0 g of 7-(3-trifluoro-nethyl) 10

phenyl ) pyrazol o(l, 5-a) pyrim di ne-3-carbonitrile (prepared as described in
U. S. Patent No. 4,236,005) and 150 ml of concentrated sulfuric acid is
stirred at roomtenperature for 4 hours. The solution is then carefully
poured into ice water with stirring. The3ite 15 precipitate which forns
is collected, mashed with water and then with saturated sodi um bi carbonate
until the washe e neutral. . The solid is heated with one liter of

i sopropyl alc nﬁn i FEAFEANITRS FRAtdneed §ors 48 hawnsy A% and gi ves
t he product ofrésiettsampirtaseaigl evapraited osdriyhess) Xien tiHwyd]C.

pyri i di ne- 3. AR AL PRIRE) khe oy AR P ¥ Vst ated ds,
phenone and 25disselveliNidi gbilbybformaainde mmmt;tlamaﬂled ovexat ed on a
steam baty forafnp@pods L8RufRY2BEALE! | RvADLRII ¥R anl 1Y oS due 1S
which is triturated with diethyl ether-hexane to provide
a yvellow solid which is collected by filtration to give
2.0 g of the desired product as a white solid. The
product is recrystallized from isopropyl alcohol, mp
10 161 - 163°C.
( EXAMPLE 22
' 4-({4-Nitrophenyl)methyl)-8-(3-(trifluoromethyl)-
phenyl)-3H,6H~-1-4,5a,8a~tetraazaacenaphthylene-3,5-
(4H)-dione

15 To a stirred mixture of 5.0 g of 8-(3~-(tri-
fluoromethyl)phenyl)-3§,6§r1,4.5a,8a—tetraazaacenaphthy1ene-
3,5(4H)-dione (prepared as described in Example 14) in
50 ml of dry N,N-dimethylformamide, under nitrogen, is
added 800 mg of 60 percent sodium hydride (dispersion in

20 mineral o0il). The mixture is stirred at room temperature
for 2 hours, then 3.3 g of 4-nitrobenzyl bromide in 10
ml of N,N-dimethylformamide are added and the mixture is
stirred at room temperature for 40 hours. The mixture
is evaporated to dryness in vacuo, then treated with

25 water to give a tan solid. The solid is collected by
filtration, washed with water and dried. The solid is
dissolved in dichloromethane and passed through a short
column of magnesium silicate. The eluate is evaporated
in vacuo to give 5.9 g of the desired product as a light

30 yellow solid. The product is recrystallized from
isopropyl alcohol-ethyl acetate, mp 184 - 186°C.



w th hexane, filtered, and gives 35.3 g of 2', _

5' - di chl or o- 3-di net hyl am noacryl ophenone as orange 30 crystals, np 83 -
85[err]C. A mxture of 12.2 g of 3-am no-4-cyano-5- nethyl pyrazole and 24.4
g of 2',5"-dichloro-3-dinethyl- am noacryl ophenone in 250 m of gl acial
acetic acid is heated on a steam bath fQrg4 hours. The m xture is 35

cooled and filtered and gives 21.28 g of 7-(2,5-dichloro- -27-

phenyl ) - 2- et hyl - pyrazol o(l, 5-a) pyri m di ne-3-carbonitrile as off-white
crystals. The 21.28 g of the precedi ngxaMed@ct23 s di ssolved in concentrated

sul furic acid and gtirred for ur,S._ . gthe sol uti LS careful ly
poured onto ice. 3‘%588? FF&?!IWH?ERgFéiﬁ&ﬁE§Q§ﬂ‘€£§i£}qgfqﬁx&7euion,
washed with wat eBBaGH-1; #e8al, 8agitet raazaacenaph thiy lene-AcH(48) -akion® or | ess
crystals, np 234 _- 236[err]C_EXAMPLES 3 - 7

To a stirred mixture of 4.0 g of 8-(3-(tri-
5 fluoromethyl)phenyl)~-3H,6H~1,4a,8a~tetraazaacenaphthylene-
3,5(4H)-dione (prepared as described in Example 14) in
40 ml of dry N,N-dimethylformamide, under nitrogen, is
added 650 mg of 60 percent sodium hydride (dispersion in
mineral o0il). The mixture is stirred at room temperature
10 for 2 hours, then 2.5 g of benzyl bromide is added and

( the mixture is stirred for 40 hours.

The mixture is evaporated to dryness in vacuo,
then treated with water to give a white precipitate
which is collected, washed with water and air dried.

15 The solid ‘is dissolved in chloroform and the solution is
dried over anhydrous sodium sulfate and filtered. The
filtrate is evaporated in vacuo and gives 7.0 g of an
0il which is triturated with diethyl ether-hexane to
give'a white solid. The solid is collected, dissolved

20 in a small amount of hot toluene and-filtered through
magnesium silicate. Hexane is added to the filtrate
until a white precipitate forms. The mixture is cooled
on ice, then filtered to collect the desired product.
The material is dried and gives 1.5 g as a white solid,

25 mp 144 - 146°C.

Dal

EXAMPLE 24
4,5-Dihydro-5-thioxo-8-(3-(trifluoromethyl)phenyl)-
38,6H-1,4,5a,8a~tetraazaacenaphthylene-3-one

To a stirred solution of 1.00 g of 4,5-dihydro-
30 7-(3-(trifluoromethyl)phenyl)pyrazolo(l,5-a)pyrimidine-
3-carboxamide (prepared as described in Example 8) in 30
ml of dry tetrahydrofuran cooled to -78°C is added 286

mg of 60 percent sodium hydride (dispersion in mineral
0il). The reaction mixture is stirred at -78°C for 30



10 . Addi ti onal pyrazol o(l,5-a)pyrimdi ne-3- carboxam des which
are prepared fromthe correspondi ng

pyrazol o(1, 5-a) pyrimdine-3-carbonitriles in the manner described in

Exanple 1 are listed in Table IV. -28- [err] -29- [err] - 30-
EXAMPLE 8 4, 5-Di hydro-7-(3-(trifluoronethyl)phenyl)- pyrazolo
(lI,5-a)pyrimdine-3-carboxaai de -39~

minutes then 637 mg of 1,1'-thiocarbonyldiimidazole is
added and the mixture is allowed to slowly warm to room
temperature and then is stirred for 36 hours. The
" mixture is quenched with water, neutralized with 5
5 percent aqueous hydrochloric acid and extracted with
chloroform. Evaporation of the extract in vacuo gives
934 mg of the desired product.
EXAMPLE 25
S-(Methylthio)-8-(3-(trifluoromethyl)phenyl)-
10 3H,6H-1,4,5a,8a-tetraazaacenaphthylen-3-one

To a.solution of 100 mg of 4,5-dihydro-5-
thioxo-8-(3-(trifluoromethyl)phenyl)-3H,6H~1,4,5a,8a~
tetraazaacenaphthylen-3-one (Example 24) in 10 ml of dry
tetrahydrofuran, cooled at 0°C , is added 13 mg of

15 sodium hydride (60 percent dispersion in mineral oil).
The reaction mixture is stirred at 0°C for 15 minutes,
then an excess of methyl iodide is added and the mixture
is allowed to warm to room temperature and then is
stirred for 3 hours. The mixture is quenched with water

20 and extracted with chloroform and evaporation of the
extract in vacuo gives 47 mg of the desired product mp
234 - 237°C (with decomposition).

; EXAMPLE 26

- 4,5-Dihydro-8-phenyl-5-thioxo-3H,6H-1,4,5a,8a-

25 tetraazaacenaphthylen—-3-one

A mixture of 7.6 g of 4,5-dihydro-7-phenyl-
pyrazolo(l,5-a)pyrimidine-3-carboxamide (prepared as
described in Example 25 of commonly assigned United
States Patent No. 4,847,256) in 304 ml of dry tetra-

30 hydrofuran is stirred and cooled at -78°C, under
nitrogen and 2.17 g of sodium hydride (60 percent
dispersion in mineral o0il) is added. The mixture is
stirred at -78°C for 30 minutes, then 4.84 g of 1,1'~
thiocarbonyldiimidazole is added in one portion and the




A 10.0 g anount of 7-(3-(trifluoronethyl) 5

phenyl ) pyrazol o(l, 5-a) pyri m di ne- 3-car boxam de (prepared in the nmanner
described in Exanple 1) is stirred under nitrogen as a suspension in 120 ni
of glacial acetic aci.d (cooled in an ice bath) and then 5.5 g of sodium
cyanobor ohydride is added to the reaction m xture in 10 portions with an
additional 80 ml of glacial acetic acidT4°7Wter one hour of stirring in the
ice bath the mxture is stirred at roomtenperature for 19 hours. The

solution is e r o dryness,_th ter_ i dded an e wWhite
precipitate V\/\nﬁligﬁ’efa%ﬁgr’sttel spgcoﬁpetctaeﬁ %gay@b%'f i ?tﬁ%\‘fﬁnaﬁ dgaﬁghéa with an
aqueous sat ur @lddwasl (1d onis¥ sloawliym to ccodmntempetaturait hStdteingTiis

solid is treatcohetdidded f 6“%%0 [t 5 [ a deis iLve
5.25 g of the desired p?gﬁﬂtﬁf)%Mﬂ(:'{%ﬁée$§3%t§?+igggc??§ﬁ1é%gg8%?t?%le,

np 157 - 160[&qughqg)with S00 ml of water and negxpapized with §
7- (2, 5- Dschl ot Jadhdoul MiglHtochloric acid. A crystalline solid
et hyl pyrazol %S?Flf, 5-32 VIR di n -3-0% xan%gf A 3,21 g Eg‘r:tlron qQf
7o(2) 5o i ehl otGEmEHIEeR 8 9RY igrted By 1AL tiabioRs drRLruratrgonihae
(Exanpl e ether, filtered and dried to give 3.2 g of the desired
product as white crystals, mp 289 - 291°C,
EXAMPLE 27
10 8-(3-Fluorophenyl)-4,5-dihydro-5-thioxo-3H,6H~-
1,4,5a,8a-tetraazaacenaphthylen—-3-one
A mixture of 63.0 g of 7-(3-fluorophenyl)-4,5-
dihydropyrazolo(1.5-3)pyrimidine-3-carboxamide (Example
11) and 2.5 liters of dry tetrahydrofuran is stirred and
15 cooled to -78°C in a dry ice-acetone bath, then 18.0 g
of sodium hydride (60 percent dispersion in mineral oil)
is added in one portion. This mixture is stirred at
-78°C for 1.5 hours then 40.0 g of 1,1'~-thiocarbonyldi-
imidazole is added and stirring is continued at -78°C
20 for 2 hours. The mixture is allowed to warm to room
:emperature and is stirred for 48 hours and then the
reaction is quenched with 2.5 liters of water and
neutralized with 5 percent aqueous hydrochloric acid.:
The crystalline solid that forms is collected, washed
25 with ether and dried to give 54.6 g of the desired
product as cream colored crystals, mp 298 - 300°C.
'EXAMPLES 28 - 30
A 2-methyl-3-dimethylaminoacrylophenone is
reacted with 3-amino-4-cyanopyrazole in glacial acetic
30 acid according to the procedures described in commonly
assigned United States Patent No. 4,236,005 to give the
corresponding 6-methyl-7-(substituted phenyl)pyrazolo-
(1,5-a)pyrimidine-~3-carbonitrile, set forth below in
Table V.




25 2» is suspended in 150 ml of glacial acetic acid and stirred under
nifrogen at roomtenperature. Then 1.5 g of sodi um cyanoborohydride is
added in portions and stirring is continueggdor 3 hours. The reaction

m xture is evaporated to dryness in vacuo and when water is 30 added to
the residue a white precipitate forns. This solid is collected and

di ssol ved in dichloronethane, and this solution is washed with an aqueous
saturated sol ution of sodi um bi carbonate. Then the organic phase is dried
over anhydrous sodiumsulfate and filtered. The filtrate is evaporated
in vacuo and gives 2.95 g of the product of this exanple as a white solid,
np 93 - 96C. EXAMPLE 10 5

4,5-Di hydro-7-(3-pyridinyl)pyrazolo(1,5-a)- pyrimdine-3-carboxam de A 20.0
g anount of 7-(3-pygjydi nyl) pyrazol o- (1,5-a)pyrimdine-3-carboxam de
(prepared as descri Bgd

158 - 160
161 - 163
206 - 208

MELTING POINT,

RESULT
3-carbonitrile

carbonitrile
6~Methyl-7-(4-chlorophenyl)- -

pyrazolo{l,5-a)pyrimidine~-
6-Methyl-7-(3-chlorophenyl)~-

pyrazolo(l,5-a)pyrimidine-

6-methyl-7-((3-trifluoro-~
3-carbonitrile

methyl)phenyl)pyrazolo(l,

5-a)pyrimidine-3-

TABLE V

AMINOACRYLOPHENONE

2-METHYL-3-DIMETHYL~
3'~trifluoromethyl

4'-chloro
3'-chloro

EXAMPLE
28
29
30



in Exanple 5) is suspended in 200 m of glacial acetic 10 acid with
stirring under nitrogen at roomtenperature. Then 14 g of sodi um
cyanobor ohydride is added in portions and the mxture is stirred for 3
hours. The m xture is allowed to stand at roomtenperature for 16 hours,
and then the reaction mxture is evaporated to 15 dryness. Water is
added, followed by saturated sodi um bi catBonate until pH 8.0 is achi eved
and a gummy solid precipitates. The solid is collected by filtration and

di ssolved in acetonitrile. The'acetonh&ébbinglgvaporated and gives 10.0 g
of yellow solid (A). The 20 aqueous= bove is evaporated to

dryness and extr act@cMetbhylaZe{3ni(triifdnoroapthyli)phedylipyrazdleaw gunmy
solid (B). Solids (A and;¢Bg_ I _an iturateed with isopropyl
al cohol . A yellow solid fg'%sg g?ggﬂgﬁgﬁgrgega%%°§§8&§%C)give 6.19 g of

the 25 desired prodoct Wi TIT TS TeCrysta-tzed—From
i sopropanol -acetonitril e® Bhxtape. of32{ehr pCOLERANREAYL1+7~( (3-trifluoro-

7- (3- Fl ugg ophaiatny ¥) Shé y sibppuea1el 2( 5~31 Byr iRY A Hedh0ead vodikpay de
and 175 ml of concentrated sulfuric acid is stirred at
room temperature for 4 hours. The solution is then
carefully poured into ice water with stirring. The
white precipitate which forms is collected, washed with

10 water and then with saturated sodium bicarbonate until
the washes are neutral. The solid is heated with one
liter of isopropyl alcohol and filtered. The resulting
white solid is dried in vacuo to give the product of the
example as a colorless solid, mp 237 - 239°C.

15 EXAMPLES 32 - 33

The procedure of Example 31 is repeated to
hydrolyze a 6,7-disubstituted pyrazolo(l,Sfi)pyrimidine-

3=-carbonitrile to the corresponding carboxamide. The
results are set forth below in Table VI.

TABLE VI
EXAMPLE CARBONITRILE CARBOXAMIDE MpeC
32 6-Methyl-7-(4-chloro- 6-Methyl-7-(4-chloro- 276-277

, phenyl)-pyrazolo(l,5- phenyl)pyrazolo(l,5-a)
. a)pyrimidine-3-carbon- pyrimidine-3-carbox-

Ttrile amide

33 6-Methyl-7-(3-chloro- 6-Methyl-7-(3-chloro- 211-213
phenyl)pyrazolo(l,5- phenyl)pyrazolo(l,5-a-
a)pyrimidine-3-carbon- pyrimidine~-3-carbox-

Ttrile amide



30 . A 136.3 g amount of 7-(3-fluorophenyl)-

pyrazol o(l, 5-a)pyri m di ne-3-carboxam de (prepared as descrlbed I n Exanpl e
7) in one liter of glacial acetic acid is stirred at roomtenperature, then
83.6 g of sodi um cyanoborohydride is added porti onwi se under 35 ni t rogen.
The m xture is stirred for 16 hours, theB- he -32- precipitated crystals
are collected by filtration and triturated with saturated sodi um

bi carbonate until pH 7 - 8 is achieved. The crystals are washed with water
and dried in vacuo to give 63.0 g of E!ﬂﬁEEEbdﬂét as 5 cream col ored

crystal s, np 122 4,527 iydde~-g=4udNA - ( 3-(tnﬂuo:o-ethyl)pnenyn-

ydro 7-(3- (trlfluoro th phe vyl azol o-
(1 5 a)pyr|n1d|ne 3-c& WF ﬁ&ﬁ Rﬁﬁgﬁ é%ﬂ%ﬁ31SF‘b°‘a'1de To a 20.0 g
anount of 7(3(tu4#mmmm*b”)
phenyl ) pyrazol o(l, 5-a) pyan riigli ey moaroiof |6~-metiity 1 €143 - esi £IudtbS.

Pat ent Ng. 4 %@%ﬁ@i%pﬂ@“?ﬂ¥ﬁ§f§?olo(1,5-3)pyrimidine-3-carboxamide
(prepared as described in Example 31) is stirred under
nitrogen as a suspension in 200 ml of glacial acetic
acid (cooled in an ice bath) and then 3.67 g of sodium
cyanoborohydride is added to the reaction mixture in

10 portions. After one hour of stirring in the ice bath,
the mixture is stirred at room temperature for 4.5
hours. The solution is evaporated to dryness, then
water is added and the solid which forms is collected by
filtration and washed with an agueous saturated solution

15 of sodium bicarbonate, then with water. The product is
then recrystallized from ethyl acetate-hexane to give
16.2 g of the desired product, mp 200 - 202°C.

EXAMPLES 35 ~ 36
The procedure of Example 34 is repeated to

20 reduce a 6,7-disubstituted pyrazolo(l,S5-a)pyrimidine to
the corresponding 4,5-dihydro-6,7-disubstituted
pyrazolo(l,5-a)pyrimidine. The results are set forth in
Table VII below.




stirred in 100 m of glacial acetic acid and cooled in a water bath is
added portionw se 10.0 g of sodium 15 cyanobor ohydri de under nitrogen.
The mixture is stirred at roomtenperadde for 3 hours. Evaporation of the
m xture in vacuo gives an oil which solidifies on treatnent with water.
This solid i-s collected by filtration and is then stirred wwth a saturated
solution 20 of sodium bicarbonate, then is filtered, washed with water
and dried in vacuo to give a white solid. Recrystallization fromi sopropyl
al cohol gives 18.2 g of §he desigred product, np 108 - 110[err]C. EXAMPLE 13
25 4,5, 6, 7- Teg,rahygro- 7- (- (trifluorouet hyl ) Phenyl ) -
pyrazolo(1,5-a)pyri§id|ng—3-car£oxauide A solution of 3.44 g of

4,5-di hydro-7-(3- t=if] uaronet hgl ) phenyl ) pyrazol o(l, 5-a) pyri m di ne- 3-

car boxam de (Exanpl e 8) ™n 40 " of trifluoroacetic acid 30 is stirred
under nitrogen and heated to 60[err]Cin an oil bath. Then 5.0 m of
triethylsilane is deld and the m xture is stirred at 60[err]C for 24
hours. The reaction-nixt?re is fopled and carefully poured into a beaker

o

n

o
phenyl)-pyrazolo(1,5-a)pyrimidine

——
—

4,5-Dihydro-6-methyl-7-(3-chlor

4,5-DIHYDROPYRAZOLO(1,5-a) PYRIMID ﬁ%
phenyl)pyrazolo((1,5-a)pyrimidine

4,5-Dihydro-6-methyl-7~(4-chlor

3-carboxamide
3-carboxamide

TABLE VII

6-Methyl-7-(4~-chlorophenyl)
pyrazolo(l,5-a)pyrimidine~

3-carboxamide
6-Methyl-7~(3-chlorophenyl)-

pyrazolo(1l,5-a)pyrimidine-

PYRAZOLO(1,5-a) PYRIMIDINE
3-carboxamide

EXAMPLE
35
36



containing a 25 percent aqueous solution of potassium 35 hydr oxi de and
cracked ice. The product which precipitates -33- is extracted into
chloroform and the extract is washed with water, dried over anhydrous
sodiumsulfate and filtered. The filtrate is evaporated in vacuo to give
crystals which are then recrystallized fromtol uene-hexane 5 to give the
desired product, np 152 - 154[err] C. EXARPLE 14 L
8-(3-(Trifluoronethyl)phenyl)-3H 6H 1,4, 5a, 8a- tetraazaacenapht hyl ene- 3,

5(4H)-dione To a stirred m xture of 10.0 g of 4,5-di hydro- 10

7-(3-(trifluoronethyl)phenyl)pyrazol I m di ne- 3-carboxam de
(prepared as descri8ed(BrTEifInbe okl thy13phely19-4dis aitydrioS720m

mxture |5 then heated o PEFRA1-BorAdoRgt R, 6Bt hvsartaool cd 15 - and.

filtered. The filtrate i s te&vaazaadenaplithyden-i3+one

5 A mixture of 5.0 g of 7-((3-trifluoromethyl)
phenyl)-4,5-dihydro-6-methylpyrazolo(l,5~-a)pyrimidine-3~
carboxamide (Example 34) and 0.2 liters of dry tetra-
hydrofuran is stirred and cooled to -78°C in a dry
ice-acetone bath, then 1.43 g of sodium hydride (60

10 percent dispersion in mineral oil) is added in one
portion. This mixture is stirred at -78°C for 1.5
hours, then 3.19 g of 1.1'-th;ocarbonyldiimidazole is
added and stirring is continued at -78°C for 2 hours.
The mixture is allowed to warm to room temperature and

15 is stirred for 48 hours, and then the reaction is
quenched with 0.5 liters of water and neutralized with 5
percent aqueous hydrochloric acid. The crystalline
solid that forms is collected, washed with ether and
dried to give 4.0 g of the desired product as cream

20 colored crystals, mp 269 - 271°C.

EXAMPLE 38
8-{4-Chlorophenyl)-4,5~dihydro-7-methyl-5-thioxo-3H,
6H-1,4,5a,8a~-tetraazaacenaphthylen-3-one

A mixture of 5.0 g of 7-(4-chlorophenyl)-4,5~
25 dihydro-6-methylpyrazolo(l,5-a)pyrimidine~-3-carboxamide
(Example 35) and 0.2 liters of dry tetrahydrofuran is
stirred and cooled to -78°C in a dry ice-acetone bath,
then 1.43 g of sodium hydride (60 percent dispersion in
mineral o0il) is added in one portion. This mixture is
30 stirred for 0.5 hours, then 3.19 g of 1,1 -thiocarbonyl-
diimidazole is added and stirring is continued at -78°C
for 2 hours. The mixture is allowed to warm to room
temperature and is stirred for 48 hours and then the
reaction is guenched with 0.5 liters of water and



vacuo-and an excess of water is added to the residue. The white solid which
forms is collected and is recrystallized fromacetonitrile-ethanol to give
6.5 g of the desired product as a white solid, np 260 - 262C. 20

EXAMPLE 15 7, 8- Di hydro-8-( 3- (trifIuoronethyl)phenyl)-3H,6H— |, 4, b5a,

8a- tetraazaacenaphthylene 3,5(4H)-dione ke a 3.0 g portion of
4,5,6,7-tetrahydro-7-

(3-(trifluoromethyl)phenyl)pyrazol o(1, 5- a)pyrim di ne-3- 25 car boxam de

(Exanpl e 13) ﬁdﬁﬁeadedeﬂnw‘iﬁ:hms Qfe:@e\htt u@@ﬁyﬁﬂmﬁﬁo@ﬁdeﬁcp&monw se
under nitroge car.h Idllq%gazole an

dr
t et r ahydr of urgﬂe T’ﬁgsg?&&ﬁnﬁnsﬁ B3t SERS 459 ?‘iBFq‘brw urs,
then is cool editb gkheraand deizd toprdwiepid.2t g \dﬁ athe dexidett ed by

filtration. ciQi SR AT 0 of ter édtered and

dried to gi vegESSEES gg %%tees esl rlé’ f)jreg gtt'ég.;s ‘a tegl?;ol 203g é 297 -

300[err] & EXAMPLE 39
8-(3-Chlorophenyl)-4,5-dihydro-7-methyl-5-thioxo-3H,

6H-1,4,5a,8a-tetraazaacenaphthylen-3-one

A mixture of 5.0 g of 7-(3-chlorophenyl)-4,5-
dihydro-6-methylpyrazolo(l,5-a)pyrimidine-3-carboxamide

10 (Example 36) and 0.2 liters of dry tetrahydrofuran is
stirred and cooled to -78°C in a dry ice~acetone bath,
then 1.43 g of sodium hydride (60 percent dispersion in
mineral oil) is added in one portion. This mixture is
stirred at -78°C for 1.5 hours then 3.19 g of 1,1'-thio-

15 carbonyldiimidazole is added and stirring is continued
at -78°C for 2 hours. The mixture is allowed to warm to
room temperature and is stirred for 48 hours and then
the reaction is gquenched with 0.5 liters of water and
neutralized with 5 percent aqueous hydrochloric acid.

20 The crystalline solid that forms is collected, washed
with ether and dried to give 4.0 g of the desired
product as cream colored crystals, mp 289 -~ 291°C.

The above mentioned patents, patent applications
and publications are incorporated herein by reference.

25 ' Many variations of the present invention will
suggest themselves to those skilled in this art in light
of the above detailed description. All such obvious
modifications are within the full intended scope of the
appended claims.



-34- EXAMPLE 16 8- (2, 5-Di chl orophenyl)-2-nethyl -3H 6H 1, 4,5a 8a-

t et raazaacenapht hyl ene- 3, 5- (4H)-dione To a 3.0 g anount_of

7-(2,5-dichl orophenyl)-4,5- 5

di hydr o- 2- net hyl pyrazol o(|, 5-a) pyri m di ne- 3- car boxam ¢ienig SheahidaseBétn Replacec
suspended and stirred in 100 m of dry p-di oxane, under ed
8.0 g of 1,1'-carbonyldiimdazole. The ™ %ture is evapoimuﬁmcmﬁllmt I n
vacuo and the residue is treated with water 10 t o deconpose the excess
1,1' -carbonyl di Boi,dapol e. The remaining solid is collected by filtration,
then stirred with 50 mMl of tetrahydrofuran. The solid is collected and
dried to give 1.6 g of the desired product as a white solid. The product is
recrystallized from 15 etharol - aAcecompounde seldegteds Hroi)5 the’0Y¥yvg C.
EXAMPLE 17 4- Me 3 836 (Ll 0 l.) phenyl)-3H , 6H
1,4,5a,8a-tetra%§gg%§%%§ﬁth?I%%é—??gﬁ&g%?dione 20 To a stirred
m xture of 2.0 g of 8-(3-(tri-
fIuoronethyl)phenyl)-3H,6H—1,4,5a,8a-te‘IaazaaceRs

. N 0.
Y
R—=B N N—R
3 N |
. 1
\ Rp

or a pharmaceutically acceptable salt thereof, wherein
R, is selected from the group consisting of hydrogen,
alkyl having from 1 to 10 carbon atoms, carboxamido-
methyl, 4-chlorophenyl, benzyl and (4-nitrophenyl)-
methyl; Rz and 83 are hydrogen or alkyl having from 1
to 3 carbon atoms; R, is 3-pyridinyl or

Rg
R,

where R and R, may be the same or different and are
selected from hydrogen, halogen, alkyl having from 1 to
3 carbon atoms, alkoxy having from 1 to 3 carbon atoms,
N-alkyl-N-acylamino where both alkyl and acyl have from
1 to 3 carbon atoms, nitro, and trifluoromethyl and
where halogen is selected from chlorine, fluorine,
bromine and iodine; R, is hydrogen or alkyl having from
1 to 10 carbon atoms; and A-B is ~C=C-R,~ or -cn-?n-.

R,

* [ L | S *



napht hyl ene- 3, 5- (4H) - di one (Exanmple 14) in 20 m of NJMJﬂJnﬂJndJ:anunJML
upder nitrogen is added 270 ng of 60 percent sodi um hydride. The mxture is

stirred at 25 roomtenperature for 3 hours to form tHis ped
0.5 mM of nethyl iodide is added to the stirred mxture "u
hypoderm c syringe. After stirring for 3 hours at roon1t

additional 0.5 m of nethyl iodide is adgged-and stirring is contlnued for
16 hours. 30 The m xture is poured into water and the white precipitate

which forns is collected, “ﬁsﬂerWPBﬂ waggrdgggnq&lgg Fﬁaﬁﬁpﬁe§h1°

Recrystal lization fron1|so ro é? gi ves |re§;product
as a white sollﬁyanﬁilﬂgr°'§93 (351t1uoromethylnahanw#ReSEﬁﬁﬁeﬂ.4.

411 Id odoﬁegang lSsifdﬂeﬂriﬂzhheena héhylehevs,sugy-d2oeVeor a pharma-
3H, 6K 1, 4, (5a baeputis igﬁ ﬁ&éﬁﬁﬁ%&né‘étﬁhﬁf"&&ne EXAVPLE 18

3. A compound as defined in Claim 1 which is
4-methyl-8-(3-(trifluoromethyl)phenyl)~-3H,6H-1,4,5a,8a~
tetraazaacenaphthylene-3,5(4H)~-dione.

4. A compound as defined in Claim 1 which is
8~ (3-pyridinyl)-3H,6H-1,4,5a,8a~-tetraazaacenaphthylene-
3,5(4H)~dione or a pharmaceutically acceptable salt
thereof. _

5. A compound as defined in Claim 1 which is
8=(3=(trifluoromethyl)phenyl)-3H,6H~1,4,5a,8a~tetraaza~
acenaphthylene-3,5(4H)-dione or a pharmaceutically
acceptable salt thereof.

6. A compound as defined in Claim 1 which is
4-ethyl-8-(3-(trifluoromethyl)phenyl-3H,6H~1,4,5a,8a~
tetraazaacenaphthylene-3,5(4H)-dione.

7. A nootropic compositions for treating
cognitive disorders in humans and other mammals,
comprising from about 50 to about 250 mg of a compound
as defined in Claim 1, in combination with a pharma-
ceutically acceptable carrier or diluent.

- 8. A method of treating cognitive and
related neural behavorial problems in humans and other
warm blooded animals which comprises administering
internally to said humans and other warm blooded
animals an effective amount of a compound selected from
those of the formula:

V=T "s
N Yy 0O
e
AN
¢

|
R
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8-(3-Pyridinyl)-3H 6H1,4,5a, 8a-tetraazaace- naphthyl ene-3,5(4H) -dione 5
A,m xture of 4.0 g of 4,5-dihydro-7-(3- This Sheet Has Been Rﬁlaced

pyri di nyl) pyrazol o(1, 5-a) pyri m di ne- 3- car boxam de ( Exanpl e

dry p-di oxane and 10.0g of 1,1'- carbonyldiim dazole is he EE!U‘B"VIE:H
for 5 hours. Then an additional 5.0 g of 1,1'-carbonyldiim

added and heating is continued for 16 ho.unﬁg After cooling to room
tenperature the precipitated solid i§s coll ected by filtration, washed with
walt ea and czllsr9 Izedm ghvﬁﬁﬂfmiaeﬁt16a119 Rclepthn1¢e da1d ﬁ%itaﬁhér%ht e
sol i np -

4- (4- Chl or opherRal )f%errLPFtPaJth?)gﬁeHm )°°“istin9 of hydrogen,
3H, GI&Hh 81 5a78amqur amda!ger'ﬂpdm hy | enerd, C4fMoh - stomie, Acarbbraniab-5. 0 g of
4, 5-di ro- | -
£l uor orr)ét hyl )p&\n}n dyr a ‘Z’r'°%“ ?%%/f |1Fr??i¥¥|:b %n%aﬂ) WF’F%PBEPH”et hyl
ester (Exanpl e mebhydnd Sagdoﬂspm ohmmqn o:oa;tkwat diaving firomf 1
toluene is heagfdj Pled¥idn at s | h0£|§53_é' m xture is

ry

evaporated to ness in vacuo and 4ater to the residue. This

R
R

6
7

where R, and R, are the samr or different and are
selected from hydrogen, halogen, alkyl having from 1 to
3 carbon atoms, alkoxy having from 1 to 3 carbon atoms,
N-alkyl-N-acylamino where both alkyl and acyl have from
1 to 3 carbon atoms, nitro and trifluoromethyl, and
where halogen is selected from chlorine, bromine,
fluorine and iodine; R, is hydrogen or alkyl having
from 1 to 10 carbon atoms; A-B may be -c=c-R3— or
=CH~-CH=-.

R3 .
9. A process for producing a compound of the
formula:

RO O DA



25 m xture is extracted wwth chloroform and the ofganic phase 1s

separated, dried over anhydrous sodium sulfate and fi{ §gdePas BacAREpREELN Of
the filtrate gives 8.51 g of a yellow oil which is tr I et hyl
ether to precipitate a white solid. The solid is coII mu ’“ﬂllﬂli’?ﬁJ drled
in vacuo to give 2.0 of 4-(((4-chlorophenyl)

am no) car bonyl ) -4, 5-di hydro-7-(3-(trifl uersfethyl)-

phenyl ) pyrazol o(1, -a) pyri m di ne-3-carboxylic acid, ethyl ester, np 163 -
165[err] C. A lwbegepnr tRponisf Séiknq.tmedmbg ctmpogmbum consiiﬁt:.ﬂ@ £ of 5
percent aqueo dr I de i 1an | h at
120[err]C forugyﬂggégm Eé reéagtmo%lg&i 8§:ﬁ§§8§§|%g.%te&} dom t br#) Hture
and a white soPhemydynbenzyd apdi d4r-pitvepbenyd)matdydd W, [l R, \atteer and

then with gl achparegehi 6raei dto ¢Ncalkk9IUCR | 1g0RLBY i \(ﬁqluq,,_and'i gives 700
ng of the desi rgad faﬁoduct al a°I [ Qha 9I I ow‘solsl d | Chll S recrystallized
from

Rg
R,

where Rs and R.’ are the same or different and are
selected from hydrogen, chlorine, bromine, fluorine,
iodine, C, to C, alkyl, N-alkyl-N-acylamino where both
alkyl and acyl have from 1 to 3 carbon atoms, nitro and
trifluoromethyl; Rg is hydrogen or C, to C,, alkyl; A-B
is -c=c-n3- or -CH-CH-; comprising
Ry
(a) reacting a compound of the formula

'R4 .
A\N/N\'—'R

)
RZ-L )———.—-—.-—_-9—6
(o]

where Rz, Ra, 34, Rs and A-B are as defined above and G
is ethyl ester of NH, with; either

(b) (i) a compound of the formula R,-NCO
where G is ethyl ester and Rl is as defined to produce
a compound of the formula

R
AYN\ —Rg

J\)__- c—OEt

HN"R|

10

* € L M §



ol uene, np 177 - 180[err]C. EXAMPLE 20 10

, - Di ox0-8-(3-(trifluoronethyl)phenyl)-3H 6H is Sheet Has Been ReﬁlacedTh

t ol

3.5

1, 4, 5a, 8a-t etraazaacenapht hyl ene- 3, 5(4H) - acet am de Jmlmm “[E xture of
5.0

f t - :

g of 8-(3-(tri- .
| uor onret hyl ) phenyl ) - 3H, 611, 4, 5a, 8a-t et raazaacenap
3,5(4H) -dione (prepared as described in_Exanple 14) in 50 ml of dry
N, N- di et hyl f or mam de, under nitrogen, is added 800 ng of 60 percent sodium
hydride (di spegged i®) TmeS i R), Rt dHKIALS ageShis' ladbvai déPihed
tenperature fo?'%?g%o&{r] . %%?%?4k) ’of 52-j odoacet ami de i s added and 20
stirring i s coRPgnQBF rePresents ethyl, estery | m xture is evaporated to
dryness, then treated wi t(p)wdi9r . rddetingi ¢her gqurgducit cofs stap e(br(iby

filtration ainglwdr' e??sﬁ’%ﬁ%i ;’%’d%ﬁgﬁﬁ% at *},%&L%S&:{fdof’f%%f&ufami te solid.

The product
acetonitril e-NN-di net hyl f or mam de- wa R%— 284[err] C. EXAMPLE 21
4- Et hyl - 8- (3-(trifluoronethyl)phenyl)} 3H, 6l

1, 4, 5a, 8a-t et r aazaacenapht hyl ene- 3, E(NH—I) -

e 'EQ a stirred mxture of 5.0

g of 8-(3-(tri- R4—-'A
— -R
Rs B\/b\,‘/N !
Ry _0
where RJ.' Rz' 33, R&' Rs and A-B are as above defined;_
orxr
(c) a compound of the formula
(o]
g-8-3

FN .
e |
where 2 is e » Cl or methoxy:; either

(d) (i) in an inert solvent to obtain a
compound of the formula

1~ | s
' 0
P

R4-1'\

R3—B

Y NYNH

Rz o

R,, R. and A-B are as defined above; and

r Rgr Rys Ry

where Rz

* ¢ L M s *x



30  fduoronet hyl)phenyl)-3H, 6H 1, 4, 5a, 8a-t et raazaacenaphthy-
| ene- 3, 5(4H) -di one (prepared as described in Exanple 1§)Si,g&,.gg,3ggn REpisHedTh

N, N- di et hyl f or mam de, under nitrogen, is added 800 ng sodi um
hydri de (dispersion in mneral oil). The mxture is sti Hﬂﬂlﬂﬂm HS'
tenperature for 2 hours, then 10 m of iodoethane is - d
stirring is continued for 48 hours. The refigtion mxture is evaporated to
dryness, then treated with water, and the gumy solid which is isolated is
di ssol ved in chl orof orm af@) ¢¥) exeagtingr ithe ddpredwct ofnistrpusdidddum
sul fate.  Evapg/jaiy Ofin 0ai%y1atitld gkt ¢ oHtaimi&£d clmbBudiaeldl ! the

et her-hexane to provide a yellow™solTd which is collected by filtration to
give 2.0 g of EHFTYIA r ed product as a-white solid. The product is
recrystallized fromisopropyl alcohol, np 10 161 - 163C. EXAMPLE 22

—"
/N Vs 0
R 4-11\
Ry-B N N-R,
Rz 0o

where RJ.' Rz' R3, R 4’ RS and A-B are as defined above.
10. A process for producing a compound of the
formula
7 A 0

or a pharmaceutically acceptable salt thereof wherein
RJ. is selected from the group comsisting of hydrogen,
alkyl having from 1 to 10 carbon atoms, carboxamido-
methyl, 4-chlorophenyl, benzyl and (4-nitrophenyl)-

methyl; R, and Ra_ are hydrogen or alkyl having from 1

2
to 3 carbon atoms; R, is 3-pyridinyl or

Rg
Ry

where Rs and R., are the same or different and are
selected from hydrogen, halogen, alkyl having from 1 to
3 carbon atoms, alkoxy having from 1 to 3 carbon atoms,

L O R |




4-((4-Nitrophenyl )nmethyl )-8-(3-(trifluoronethyl)-
phenyl ) - 3H, 6H 1- 4, 5a, 8a-t et raazaacenapht hyl ene- 3, 5-i l%i(lﬁhs(B&nR’é placedTh

To a stirred mxture of 5.0 g of 8-(3-(tri-
- di one

fl uor onet hyl ) phenyl )-3H, 641, 4, 5a, 8a- tetraazaacenaph
(prepared as described in Exarrpl e 14) in 50 m or mam de,
under nitrogen, is added 800 ng of 60 pebBent SOdI um hydri de (d| spersion in
20 mneral oil). The mxture is stirred at roomtenperature for 2 hours,
then 3.3 g of A~alkyrdrAacyiauineherd(both A1kyl cimdtagyY1ohauei deoure

added and the § Xyl €31 Say¥ndd €atdhs, OOHH-.?HD%{& Uiﬁikghoﬂﬁﬂfﬂﬁ Water ‘o

mxture i s evaporated to dryness in vacuo, then treate
give a tan sol Mrererhdalagep i iso selectedy from FRLeringsnchraminewat er

and dried. The ﬁcﬂdﬁné dnasoidﬁhw ® chigr Bydrbgen oof msqad hBveugh a
short col um of ma € Ilcat Thé el uat gghs evapgwa rq:r&nnvacuo to -
give 5.9 g of %) dﬁﬁ‘ SFPRRE 3The®F
product is recm-ﬂﬁﬁzecbmpnnﬂ.aqpropyl al cohol -ethyl acetate, np 184 -
186C. :

3
(a) reacting a compound of the formula:
Ra
A N '
7
RS—B SN Rs
——C~NH
N i 2
H 0]
where Rz 83, R " Rs and A-B are as defined above, with

1,1’~-carbonyldiimidazole, phosgene or dimethylcarbonate
in a solvent selected from dioxane or tetrahydrofuran,
under nitrogen, at the reflux temperature for <from
about 4 to about 96 hours:;

(b) evaporating the solvent and treating the
residue with water to decomposé excess 1,l’-carbonyldi-
imidazole, phosgene or dimethyl carbonate;

(c) collecting, drying and recrystallizing
‘the remaining solid from a solvent to obtain a dione
product of the formula:

* ¢ L M §



-38- BXAMPLE 23 4-(Phenyl nethyl)-8-(3-(trifluoronethyl)phenyl)-

" 3H6H 1, 4, 5a, 8a- t et raazaacenapht hyl ene- 3, 5(4H) -di one To a stirred mxture
of 4.0 g of 8- (3-(tri- 5

fl uoronet hyl ) phenyl ) -3H, 6H 1, 4a, 8a-t et raazaacenapht hyl ene- 3, 5(4H) - di one
(prepared as described in Exanple 14) in 40 nl of dry NN-dinethylfornam de,
under nitrogen, is added 650 ng of 60 peggeat sodi um hydride (dispersion in
mneral oil). The mixture is stirred at roomtenperature 10 for 2 hours,

then 2.5 g of ke pmgf% g eandnA~Bharei asudefisedt abowve ;f or 40
hours. The mi xture is a e N 8§ d
% g tq'liﬁyn éé%:gl | e(;%tqeég p%ggﬁcg eﬁ%’ﬁ vvater and

water to give a white preti
air dried. 15 abBut s®|to abouts60| homxis igh|areslvent under BILTOGen.i s

dried over anhydl OpSom OtiepPetal E\‘g'ree alfﬁ!lﬁd"%ﬁ&fﬁn hyariidel r4 ethé base

evaporated in vacuo and gl ves. 7. Is triturated with
di et hyl et her - feb&he 3B alkylating agent selected from the group

consisting of methyl iodide, 2-iodoacetamide and benzyl

bromide; and
(e) evaporating the product of the reaction

mixture to dryness; and
(£f) purifying the residue by conventional

is Sheet Has Been Replaced

L [
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ce | L | " fiong-s 70
*give a white solid. The solid is collected, dissolved 20 -in a.snmall

amount of hot toluene and filtered through nmagnesiumsilicate. Hexane is
added ‘to the filtrate until a.white precipitate forms. The mixture is
cooled on ice, then filtered to collect the desired product. The materi al
is dried and gives 1.5 g as a white solidsl25 np 144 - 146C EXANPLE 24
4, 5-Di hydr o-5-thi oxo-8-(3-(trifluoronethyl)phenyl)-

3H, 6H 1, 4, 5a, 8a-t et raazaacenapht hyl ene-3-one To a stirred solution of 1.00
g of 4,5-di hydro- 30 2,4,8-TRISUBSTITUTED-3H-6H-1,4,5A,8A-

7-(3- (trlfluoronethyl) éﬁ@%pﬁfﬂﬁnﬁﬁﬂyglglduﬁ? Dﬁoggsboxan1de
|

(prepared as descrlbed I'n n 30 nl of dry tetrahydrofuran cool ed
to -78[err]C is added 286 ny of 60 percent sodi um hydride (dispersion in
mneral oil). The reaction mixture is stirred at -78[err]C for 30 - 39-

i nut es then 637 ng of 1,1'-thiocarbonyldiimdazole is
‘The present aopllcatlon is a continuation-in-

-5 part of United States Patent Application, Serial No.

'~ 07/278,296, filed November 30, 1988, now allowed, which
is in turn a continuation in part of United States
Patent Appllcatlon No. 07/158,448, filed February 22,
1988. '

10 The present invention relates to ‘organic
compounds and more particularly relates to 2,4,8-
trisubgtituted~3§,6§-1,4,Sa,8a-tetrdazaacenaphthylene-3,
5-(4H)~diones and 2,4,8-trisubstituted-4,5-dihydro-5-
thioxo-ég,sgfl,4,Sa,8a-tetraazaacenaphthylen-3—ones,

- 15 which are useful as antihypertensive agents and/or
agents for the treatment of cognitive and related neural
behavioral problems in mammals and as intermediates.

BACKGROUND OF THE INVENTION
It is known in the art to employ organig

20 | compounds as antihypertensive agents and/or as agents
for the treatment of cognitive and related neural
behavioral problems in mammals.

Dusza et al., United States Patent No.
4,236,005 disclose substituted pyrazolo(l,5-a)

25 pyrimidines (I) and imidazo (1,5-2a) pyrimidine (II).

compounds of the formulae:

N
|
- - (m
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Y . . :
ddded and the nmixture is allowed to slowly warmto roomtenperature and
then is stirred for 36 hours. The m xture is quenched with water,
neutralized with 55 percent aqueous hydrocht-oric. aclduand‘extracted
with chloroform Evaporation of the extract in vacuo:giiNesi®PERg of the
desired product. EXAMPLE 25 5-(Met hyl tlg.0) - 8- (q (trifEppsmmet hyl fphenyl ) -
10 3H, 6H 1, 4, 5a, 8a-t etraazaacenapht hyl en=3=one—fo—a—setutli on of 100
ng of 4,5-di hydro-5- thioxo-8-(3-(trifluoromnethyl)phenyl)-3H, 6H 1, 4, 5a, 8a-

tetr aazaacenaﬁhbhybant&eomﬁas(a@(ﬁraﬂees Xand ni 40s8baphedly ftr%grf alpydr of ur an,
cool ed  at O[err , 1s ad mg of 15  sodi um hydride (60 percent

di spersion i AXRFREFS 45T %Yﬂ?et rEBASYS AP %@EPéaF§dsFlarfrbét!l @&talerr] C for

15 minutes, lbwarameléyogds m‘ mﬁtdwlch@dud@atﬁraéeedb%@ tihe é@ zlért%dr
allowed to rn1tg roomte %ﬁgre ind then is stirred for ours e
mxture is qhBREN&ET ST $tPaRt §ét$4/iftaﬁeé‘h|¢@rf@f%'r ratemd

evaporagi on @fylheaﬁlhbaQbﬂdT\5¥¥¥1Amrﬁﬁéﬂ7aFByQBmEH%-Q%%%Qe%IQ@quCt nmp
234 - 237[err LC W t h %hp05|t|on)
wer a ky amino-lower alkyl or hydroxy-lower alkyl;

| and’ Ring A is unsubstituted or substituted by lowera

alkyl, lower alkoxy, hydroxy, halogen, trifluoromethyl,
nitro, amino, lower alkyl thio, lower alkyl sulfonyl,

10 lower alkyl sulfinyl or aryl-lower alkoxy; which are
useful as adenosine antagonists and benzodiazepine
.antagonists. |

_ Also to be mentioned is Hamilton et al.,
. United States Patent No. 4,614,732 which discloses

15 'Ns-acenaphthyl adenosines and analogs thereof useful in
lowering blood pressure in mammals.

None of the above patents disciose the
2,4,8-trisubstituted-3H,6H-1,4,5a,8a~-tetraazaacenaphthylene-
3,5-(4H)diones and 2,4,8-trisubstituted-4,5-dihydro-5-

20 thioxo-3H,6H-1,4,5a,8a-tetraazaacenaphthylene~3-ones of

' the present invention. Surprisingly the dione compounds
of the present invention possess anti-hypertensive
activity and are useful as agents in the treatment of
cognitive and related neural behavioral problems in

25 mammals; and the S-thioxo compounds are useful as

' intermediates and in the treatment of cognitive and
related neural behavioral problems in mammals.

SUMMARY OF THE INVENTION

o Accordlng to the present invention there are

30 prov1ded compounds selected from the group consisting of
those of the formula (I11)

Sheet Has Been ReplacedTh

This is. the replacement sheet

Date: - 3 DEC 1338



EXAVPLE 26 4, 5- Di hydr o- 8- phenyl - 5-t hi 0zo- 3H, 6H 1, 4, 5a, 8a- 25

t et raazaacenapht hyl en-3-one A m xture of 7.6 g of 4,5-di hydro-7-phenyl -
pyrazol o( 1, 5-a) pyri m di ne- 3-car boxam de (prepared as described in Exanple
~ 25 of commonly assigned United States Patent No. 4,847,256) in 304 nml of
dry tetra- 30 hydrofuran is stirred and cool ed at -78[err]C, under
nitrogen and 2.17 g of sodium hydride (60 percent di spersion in m neral

coil) i dded. ' 1 3 t t.h
dsa ol 1.1 thrcaron i darny o1 S ekl ont e gaPeRte hnd e

. - 40- t enper at ur E££§1 H@ﬁP“§$h¥ﬁQPQﬁqxlN1ﬁHZGMﬂhr$ Sad8aher tiraazldaeesd to
hen the. 1 sact | BoE R o A B BB 3 AR M bt T e
with 55 per@éﬁPYéd@@G@sYlﬁy'@ﬁb@fﬂ'du‘b S&i Ba-tat cagsnakenaehdlyiléne~3,
5 5(4H)-dione; 4-((4-nitrophenyl)methyl)-8-(3-(trifluoro-
methyl)phenyl)=-3H,6H,-1,4,5a,8a~tetraazaacenaphthylene-3,
S(4H)-dione; and 4-(phenylmethyl)-8-(3-trifluoromethyl)
‘phenyl)-3H,6H-1,4,5a,8a-tetraazaacenaphthylene-3,5(48H)-
dione. T
10 : Also, according to the present invention,
there are provided compositions of matter
containing the compounds which are useful as
antihypertensive agents and as nootropic agents in
 mammals, and the methods for treating hypertension, and
- 15 cognitive and related neural behavioral problems in
mammals therewith. Further, according to the present
invention, there are provided processes for the
production of the compounds of the present invention.
DETAILED DRSCRIPTION OF THE INVENTION
20 The present invention discloses .  organic
- compounds, and more particularly is concerned with
2,4,8~trisubstituted-3H4,6H-1,4,5a,8a-tetraazaacenaphthy-
lene-4,5-dihydro-5-oxo and 5-thioxo-3H,6H-1,4,5a,8a-
ﬁetraazaacenaphthylen-B-ones which are useful as
25 antihypertensive agents and/or as agents for the
| treatment of cognitive and related neural behavioral
- problems in mammals. '

Certain of the compounds of ‘the present
invention also have utility as intermediates for the

30 preparation of their alkylated analogs.
The compounds of the present invention

are in general obtainable as white to pale yellow
crystalline solids having characteristic melting points

and absorption spectra. They are generally soluble in
35 organic solvents such as lower alkanols, acetonitrile, -
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'forns which is collected by filtration, triturated with ether, filtered and
dried to give 3.2 g of the desired product as white crystals np 289 -
291[err] C. EXAMPLE 27 10

8- (3- Fl uor ophenyl ) - 4, 5- di hydr o- 5- t hi oxo- 3H §L+ -
1,4,5a,8a-tetraazaacenaphthy|en-3-one A mxture of 63.0 g of

7- (3-fluorophenyl)-4,5- di hydropyrazol o(1, 5-a)pyri m di ne- 3- carboxanide :
(Exanple 11) an r's Qferdr, r of;ufza r

cooled to -78[e§?%05?Ebgﬁdrd%¢§}%§g§%ﬁ§g%§fhﬁ ﬁ Blﬁﬁfﬂylééﬁkéﬂgﬁ :
hydri de (60 per@&éfkappsprertolvenen nmineral oil) bgta@d@dQQﬂaﬂﬁikxwtlon.
This mxture isiasblubdeatin ¢Hwyd]C for 1.5 hours then 40.0 g of

1,1' -t hiocarbonyl di - |n1da%ole is added and stirring is continued at
-78[err]C 20 for 2 hour$h® The ni x& u# €87 r hEnbasd tus eardm 3¢ itymimo-

tenperature andslg,.gt Lhped_figr h?yr apdsthength t nched
wth 2. I?tersso§x3a?ér gn %¢g%§%17 2L %hgg er?gﬁﬁggﬁﬁﬁ}énaéﬂgﬁ
hydrochlorlc acleneTBeoﬁﬁﬁspéIﬁhﬂaaﬁ#$ththanVé0mm9nl@&Mﬂdeun&aﬂlhwwhed 25

W Ln ether ang ggsisg(sgg 4VS et ok NendCEbL T8y Yot T AABEY P o
' schemes:

(a) reacting a compound of the formula

10
Rs
/’A\\ /'N
Ry8 r,v —Rsg
Z NN B
0

where Ry, R 3+ R4sr Rg and A-B are as defined above in
formula (III) and G is ethyl ester (OEt) or NH2 with;
either |
(b)(i) a compound of the formula Ry -NCO where
15 G is ethyl ester and'R1 is as above defined in formula
(III) to produce a compound of the formula

Ry
A N
|
o:cI; 0
HN-R,

where Rl' Rys Ryr Ry, RS and A-B are as above defined
and OEt represents ethyl ester, and
20 (b)(ii) reacting the product of step (b)(i)

with a base to produce a compound of the formula
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"EXAMPLES 28 - 30 A 2-nethyl - 3-di net hyl ani noacryl ophenone is reacted wth
3-am no-4-cyanopyrazole in glacial acetic 30 acid according to the
procedures described in commonly assigned United States Patent No.
4,236,005 to give the correspondi ng 6-nethyl -7-(substituted
phenyl ) pyrazol o- (1,5-a)pyrimdine-3-cankanitrile, set forth bel ow i n Tabl e
V. = Jerr] -42- EXAMPLE 31

6- Met hyl - 7-(3-(trifluoronethyl)phenyl)pyrazol o-

(1, 5-a)pyrisigl nfePt £rg baxaphde t gl
6- met hyl - 7- (8?tr|f|u§?0_ Ehde cesTuxt W %ﬁgré%ﬁéégkéﬁ 4-96 hours to

net hyI)phenyl‘)%ﬁr’d}opb?1C355?E9Pﬂﬁﬂlﬂi9ne?~r§-'@d-r%ﬁ%wwé6d 34,6H-1,4,5a,
ga- tetraazaacenaphthylene -3,5(4H)-dione or the 7,8-di-

hydro—z,8—disubstituted-3§,6§-1,4,5a,8a-tetraazaace-
5 naphthylene-3,5(4H)-dione (IIIb). The dione (IIIb) may
- then be alkylated under nitrogen, at room temperature,
in a solvent such as N,N-dimethylformamide,
using sodium hydride as the base with an alkylating
agent (IIa), such as methyl iodide, 2-iodoacetamide,

100 1iodoethane, 4-nitrobenzyl bromide or benzyl bromide and
the like for 6 -~ 60 hours., Evaporation of the solvent
gives a solid which is washed with water, filtered and
purified in a conventional manner using solvents such as

- chloroform, dichloromethane, ether, hexane, acetonitrile or

15 'N,N-dimethylformamide to give the 2,4,8-tri-
substitﬁted-3§,6§—1,4,5a,Ba-tetraazaacenaph:hylene-3,5-
(4H)-diones or the 7,8-dihydro-2,4,8-trisubstituted-3H,

| 6H-1,4,5a,8a-tetraazaacenaphthylene~3,5(4H)~-diones (Ib).
(3) Or the reduced pyrazolo(l,5-a)pyrimidine-3-carboxamide
20 (Vvb) in an inert solvent such as dry tetrahydrofuran or
| p-dioxane, : is stirred with sodium hydride
under nitrogen at a temperature of about -78°C for 20
minutes to 3 hours. 7Then 1l,1'-thiocarbonyldiimidazole
(IVb) is added and the reaction mixture is stirred in

25 the cold for 1 - 3 hours and then allowed to warm to
room temperature. After being stirred for 24 - 48 hours
at room temperature, the reaction is then quenched with
water and the mixture is neutralized with 5 percent

- aqueous hydrochloric acid. The 4,5-dihydro-5-thioxo-3H,

30 6H-1,4,5a,8a~tetraazaacenaphthylen-3-one (IIIc) is
recovered by precipitation or by extraction with a
solvent such as chlorofqrm, followed by
evaporation of the solvent. The S-thioxo compound (IIIC)
in tetrahydrofuran is stirred with a base such as sodium

35 hydride at 0°C for about 15 minutes, then is treated
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*Yand 175 m of concentrated sulfuric acid is stirred at roomtenperature for
4 hours. The solution is then carefully poured into ice water with
stirring. The white precipitate which forms is collected, washed with 10
water and then with saturated sodi um bi carbonate until the washes are
neutral. The solid is heated with one |itd6df isopropyl alcohol and
filtered. The resulting white solid is driedin vacuo to give the product
of the exanple as a colorless sqlid, 237 - 239[err]C 15

EXAMPLES 32 - 3tﬂu§?n%%%ﬁﬁﬁe°gfaExéﬁ&%%zﬂ?#h~$e§%% eBSt Behhutolgdéca,

6, 7- di substi t U@y BFPi @€ ! oB- @EB¥&'@ﬁ$d¥He53cﬁ%POPéBEtEGntHLRQFre is

correspondi ng ¢ rbox de The results are set forth below In
TABLE VI EXANPEE E to room temoermmmm;stlrrxng for 3

KP[err] C 32 hod%@@ﬂfmﬁe7mi4tﬁhb0ﬁ%' ueﬁ%ﬂ@%rWltq ﬁétﬁhlgﬁa 2176-277

phenyl ) - pyrazol o(1, 5- henyl)pyrazolo(l -a) a)pyr | ne- 3- car bon-
pyri ni di ne- 3- c&X >5°ﬁ?¢if%t° a’ solvent SUCh a%n?@gOBQEOfm-' .

6-Methyl -7-(3-chloro- gvafobBthvh 6£( Y vent 2d1véd3the 5-alkyl-thio-
8-substituted-3H,6H-1,5a,8a~tetraazaacenaphthylen-3-one,
compound (Ic).
_ The 4,5-dihydropyrazolo(l,S-a)pyrimidine
10 intermediate compounds were, in general, prepared as
follows: A pyrazolo(l,S5-a)pyrimidine with a hydrogen,
phenyl, substituted phenyl, or heteroaryl group in the
.C-7 position and an electron'withdrawing group in the
., C-3 position was reacted with sodium cyanoborohydride by
15 stirring in glacial acetic acid under an inert
atmosphere in an ice bath for about one hour, then at
room temperature for from 1 to 12 hours and the resulting
precipitate collected and washed with water. The solid
was dissolved in an inert solvent such as dichloromethane
20 or acetonitrile - and washed with saturated
sodium bicarbonate. Separation and evaporation of the
organic phase gave the crude dihydro product which was
recrystallized from a solvent such as isopropyl alcohol
or acetonitrile . : - or a mixture of solvents
25 such as ether-hexane, chloroform-methanol or N,N-di-
methylformamide-acetonitrile.
When the dihydro product was reduced with
triethylsilane in trifluoroacetic acid at 60°C for 1 -
24 hours.accordiﬁg to the procedure of Lanzilotti, et
30 al., J. Org. Chem., 44, 4809 (1979) and the reaction
mixture at ambient temperature was made slightly basic
(pH 9) with aqueous potassium hydroxide the 4,5,6,7-
tetrahydropyrazolo(l,5-a)pyrimidine product was
precipitated, then isolated and purified by
35 crystallization or chromatography.
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*phenyl ) pyrazol o(1, phenyl ) pyrazol o(l, 5-a- a)pyri m di ne- 3-carbon- -
pyri m di ne- 3- carbox- Ttrile am de -43- EXAMPLE 34
4, 5- Di hydr o- 6- net hyl - 7- ( 3- (trlfluoronethyl)phenyl)

pyrazol o( 1, 5-a) pryi m di ne- 3- car bozaai de A% 18. 7 g amount of

6-met hyl -7-(3-trifluoro- 5

met hyl ) phenyl) pyrazol o( 1, 5- a)pyr|n1d|ne 3-carboxam de (prepared as

descri bed in |e 31 s stircred,under, . nitro suspensi on in 200

m of gl acial %@g‘? 5% aci‘a ‘(%8&@80 Resh d&écﬁé'e% %aﬂ%‘%m ‘ﬁ"%‘ 67°Y YR sodi um
cyanobor ohydr ibde oty deilieel 19 tbacteacwien ﬁlp@uwadnbﬂlhs -Ppfd DiBdind\f ter
one hour of stlrruggmbn the ce bath ure s stirred at room

tenperature f G i \iF sS a§o|uﬂﬂoﬁhi§ YAt )etP T0° th S AR¥EE2 29 b

water is addedlam}aipysbmidlmbkghcéebﬁhlki1QQ”d%NJai3%@Hldid§ﬂéﬁ¥lﬁﬂd-

washed with an aqueous saturated solutlon -
5 5-methylpyrazolo(l,5-a)pyrimidine-3- carbonltrlle in

tetrahydrofuran:methanol (l:1) by stirring at room
temperature for 24 hours or at 55°C for 6 hours the
corresponding tetrahydro compound is obtained.
Still another means for the reduction of
10 pyrazolo(l,5-a)pyrimidines or further reduction of
4,5-dihydro-pyrazolo(l,5-a)pyrimidines to the
4,5,6,7-tetrahydro form resides with the catalytic
hydrogenation of the compound by shaking in a suitable
apparatus, such as a Parr shaker, with a solvent such as
15 ethyl acetate or N,N-dimethylformamide - in the
presence of a caﬁélYSt such as 10 peréent palladium on
carbon under an initial hydrogen pressure of from 2.4x10°-1.4x102 bar
(5 to 30 Ibs) until the uptake of hydrog'en is complete, followed by the

separation and purification of the reduction product by conventional means.
20

The novel compounds of the present invention
are active hypotensive agents at nontoxic doses when
administered to mammals. These compounds were tested
for hypotensive activity by the method of P.S. Chan and

25 D.W. Poorvin, Clinical and Experimental Hypertension, 1
(6), 817-830 (1979). Male, 16 week old, spontaneously
hypertensive raté of the Okamoto strain having an
average mean arterial bldod pressure of 160+1.5 mm of
mercury are used in the test. One to three rats are

30 used per test compound. A rat is dosed by gavage with a
test Compound, suspended in 2 percent pre-boiled starch
at a concentration of 50_mg/ml, at a dose of 100 mg/kg
of body weight or less, with 0.9 percent sodium chloride
loading at a dose of 25 ml/kg of body wgight. A second

35 identical dose of the test compound, without sodium
This is the replacement sheet
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15 ‘of sodium bicarbonate, then with water. The product is then
recrystallized fromethyl acetate-hexane to give 16.2 g of the desired
product, np 200 - 202[err]C EXAWMPLES 35 - 36 The procedure of Exanple 34
Is repeated to 20 reduce a 6, 7-di substituted pyrazol o(l,5-a)pyrimdine to
the corresponding 4, 5-di hydro-6, 7-di subst4duted pyrazol o(l, 5-a)pyri m di ne.
The results are set forth in Table VII below - -44- [err] -45- EXAMWPLE
37 8-((3-Trifluorouethyl)phenyl)-4,5-di hydro-7- :

met hyl - 5-thi oxo- 3H, 6H 1, 4@, 82~ compounds of the present invention
possess the ability to enhance neural function in
warm-blooded animals affected by behavioral neurological
problems, including the cognitive deterioration
5  associated with decreased neural function which occurs
with cerebral insufficiency, aging, dementia and similar
conditions. -

The Hypoxic Survival test is a useful in vivo
test for measuring the effectiveness of central nervous

100 system—~acting drugs in enhancing survival in a hypoxic
environment relative to the known parasympathomimetic
agent physostigmine. This assay shows the enhanced
survival of animals in a hypoxic environment after

- treatment with the drug as compared to saline-treated

15 control animals.

Extensive testing has demonstrated that under
conditions of 10 percent oxygen, oﬁly 5 to 10 percent of
control mice (treated with saline) survive after 5 _
minutes, whereas 60 to 80 percent of the physostigmine

.2b treated mice survice. Drugs are injected inter-
peritoneally to groups of mice 30 minutes prior to
placing them in a hypoxic mixture and survival is
measured. The rationale of this test is that drugs
which enhance survival under hypoxic conditions without

25 concomitmant depréssioh,'or sedative side effects, may
do éo by enhancing brain metabolism, i.e., by improving
energy supply relative to demand and so preserving
normal brain function under conditions of reduced energy
metabolism. Given the dependence of the brain on a

30 constant supply of energy, drugs which have this
property may have many far-reaching therapeutic
indications, including récovery from stroke and closed
head injury, and reducing the deleterious effects of
age-related central nervous system deficits. For

35 example, in aged and senile demented people, deficiencies
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{etréazaacenaphthylen-3-one 5 ' A mxture of 5.0 g of
7-((3-trifluoronethyl) ' -

phenyl ) -4, 5-di hydr o- 6- met hyl pyrazol o( 1, 5-a) pyri m di ne-3- car boxani de
(Exanmple 34) and 0.2 liters of dry tetra- hydrofuran is stirred and cool ed
to -78Cin a dry ice-acetone bath, then gzég g of sodium hydride (60 10
percent dispersion in mneral oil) is addéd in one portion. This mxture is
stirred at -78[err]C for 1.5 hours, then 3.19 g of

1, 1" -t hi ocar bogyk dieh@idaz | | LE s _continued at
-78[err]C for 2 hgur_s.1 Thcegfr?n'i‘?%?éewiégagﬁg]ﬁg%\%déégugé%%nt'o trp‘oc%)r“fz\%tltgr?‘ﬁlerat ure
and ‘15  is stPFREFILSHL Mivaukage ahel tihah theseeactive icompommdsechayi t h

0.5 liters of watgamand Jraidd! | gegdyyi ? n oys .hydr.ochl ori c
acid. The crystalline solid that fprﬁgé?% %@F%ﬁgtéé?ﬂ§§sﬁééﬁmgﬁh%8t3@@ and
dried to give ATdlg dPYUIRYRRYS edintormescatacr camsRbcutaakonsd routisgl S,
mp 269 - f71[err] C. EXAVRIfe 38 ¢ : .
8-(4-Ch|orophenyl)-4,5-dihydrp-7E$§H$8W9%E?%?OQSYSPf orally admxn;stered,
6H 1, 4, 5a, 8a- t EPF a8 Xa8Pdrfapit hyh ean ineet Adklwenteoof witl gnofassimilable

7-(4-chl orophegygibié 2arrier, or they may be enclosed in hard or soft
' shell gelatin capsules, or they may be compressed into
tablets or they may be incorporated directly with the
10 food of the diet. For oral therapeutic administration,
these active compounds may be incorporated with
excipients and used in the form of ingestible tablets,
buccal tablets, troches, capsules, elixirs, suspensions,
syrups a  wafers. _ Such compositions and
15 preparations should contain at least 0.1 percent of
active compound. The percentage of the compositions and
preparations may, of course, be varied and may
conveniently be between about 2 percent to about 60
percent of the weight of the unit. The amount of active
20 compound in such therapeutically useful compositions is
| such that a suitable dosage will be obtained. Preferred
compositions or preparations according to the present
invention are prepared so that an oral dosage unit form
'cohtains between about 5 and 200 ﬁg of active compound.
25 The tablets, troches, pills_df_;qgggplés
' may also contain the following: A binder such as
gum tragacanth, acacia, corn starch or gelatin;
excipients such as dicalcium phosphate; a disintegrating
_ agent such as corn starch, potato starch or
- 30 alginic &acid; a lubricant such as magnesium stearate;
and a sweetening agent such as sucrose, lactose or
saccharin may be added or a flavoring agent such as
peppermint, oil of wintergreen or cherry flavoring.
When the dosage unit form is a capsule, it may contain,
35 in addition. to materials of the above type, a liquid
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25 ' di-hydro- 6-net hyl pyrazol o(l, 5-a) pyri m di ne- 3-car boxam de (Exanpl e 35)
and 0.2 liters of dry tetrahydrofuran is stirred and cooled to -78[err]Cin
a dry ice-acetone bath, then 1.43 g of sodium hydri'de (60 percent

di spersion in mneral 0|I) is added in one portion. - This mxture is 30
stirred for 0.5 hours, then 3.19 g of 1,126thiocarbonyl- diinidazole is
added and stirring is continued at -78C for 2 hours. The mxture is allowed
to warmto roomtenperature and is stirred for 48 hours and then the
reaction i s quanéh¥eakitabl® ilsers of water and -46- neutralized with

5 percent aqueous hydr eiicatd SrE&N Cor ThEE CORBFRRRERS FMEOIMENS fOrms i s
col l ected, washed wi th ether ang drTed—to grve 420 of the destred product

as cream col ored crystal Shepfobkawinggeramples llustrate the present
EXAMPLE 39 8- ( 3nGah@riephenyl ) -4, 5-di hydro- 7- met hyl - 5- t hi oxo- 3H,

6H 1, 4, 5a58a tetraazaacenaphthylen 3-one
| | EXAMPLE 1
7—(3-(Trifluoronethfl)phenyl)pyrazolo(1,5—5)4
pyrimidine-3-carboxamide
A mixture of 3.0 g of 7-(3- trlfluoro-methyl)
10 phenyl)pyrazolo(l,5-a)pyrimidine- -3-carbonitrile
(prepared as described in U.S. Patent No. 4,236,005) and
'150 ml of concentrated sulfuric acid is stirred at room

temperature for 4 hours. The solution is then carefully
poured into ice water with stirring. The white
15 precipitate which forms is collected, washed with water
and then with saturated. sodium bicarbonate until the
washes are neutral. The solid is heated with one liter
of isopropyl alcohol and filtered. The white solid is
dried in vacuo and gives the product of the example as a
20 colorless solid, mp 256 - 258°C.
"BXAMPLE 2
7-(2,5-Dichlorophenyl)-2-methylpyrazolo(l,5-a)-
pyrimidine-3-carboxamide
A mixture of 31.0 g of 2',5'~dichloroaceto-
25 phenone and 25 ml of E,g—dimethylformamide dimethyl
| acetal is heated on a steam bath for 6 hours, then
evaporated to dryness in vacuo. The residue is slurried

with hexane, filtered, and gives 35.3 g of 2°',
5'—diéhloro—B—dimethylaminoacrylophenone as orange
30 crystals, mp 83 - 85°C. '

A mixture of 12.2 g of 3~-amino-4-cyano-5-
methylpyrazole and 24.4 g of 2',5'-dichloro-3-dimethyl-
aminoacrylophenone in 250 ml of glacial acetic acid is
heated on a steam bath for 4 hours. The mixture is

35 cooled and filtered and gives 21.28 g of 7-(2,5-dichloro-
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A n1xture of 5.0 g of 7- (3 chlorophenyl) 4, 5- :

di hydr o- 6- net hyl pyr azol o(1, 5-a) pyri m di ne- 3 carboxan1de 10 (Exanpl e 36)
and 0.2 liters of dry tetrahydrofuran is stirred and cooled to -78[err]Cin
a dry ice-acetone bath, then 1.43 g of sodium hydride (60 percent

di spersion in m neral 0|I) is added in one portion. This mxture is stirred
at -78[err]Cfor 1.5 hours then 3.19 g‘oﬂ7171 -thio- 15

carbonyl dii m dazol e is added and stirring is continued at -78[err]C for 2
hours. The m xi3i4r,q1igs al l owed to warmto roomtenperature and is stirred
for 48 hours andthen the reaction is guenched with 0.5 liters of water and
neutralized with 5 percent aqueous hydrochloric acid. 20 The crystalline
solid that forms is colleqgted, Aashipfboddd ddrdctddl dedditl tendi gj:élulp g of
t he desired product as, crean1co|ored crystals, np 289 - 291f[err] The '
above ment i one®oFgisting of dhe fPmwlds ons and publications are

i ncorporated herein by reference. 25 Many vari ations of the
present- invention will suggest thenselves to those skilled in this art in
light of the above detailed descriptiorny dﬁsobvious modi fications are
within the full intended scope of the _

: N P 0

or a pharmaceutically acceptable salt thereof, wherein
R, is 3elected from the group consisting of hydrogen,
alkyl having from 1 to 10 carbon atoms, carboxamido-
methyl, 4-chlorophenyl, benzyl and (4fnitropheny1)-
methyl; R2 and R3 are hydrogen or alkyl having from 1
to 3 carbon atoms; R, is 3-pyridinyl or

RG

Ry

where Rs and R7 may be the same or different and are
selected from hydrogen, halogen, alkyl having from 1 to
3 carbon atoms, alkoxy having from 1 to 3 carbon atonms,
N-alkyl-N-acylamino where both alkyl and acyl have from
1 to 3 carbon atdms, nitro, and trifluoromethyl and
where halogen is selected from chlorine, fluorine,
bromine and iodine; R, is hydrogen or alkyl having from
1 to 10 carbon atoms; and A-B is -C=C-R,~- or -CH-?H-.

Rs

R AR DA  This is the replacement shot
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appended cl ai ns. - 47 - 30,410 1. A compound selected from the
group consisting of the fornula: [err] or a pharmaceutically acceptable
salt thereof, wherein Rlerr] is selected fromthe group consisting of

hydr ogen, al kyl having from1l to 10 caLb? gtons,-carboxanido- nmet hyl ,

4- chl orophenyl , benzyl and (4-nitropheny ? methyl; R err] and R err] are
hydr ogen or aIkyI having from1 to 3 carbon atons; Rlerr] is 3-pyridinyl or
[err] where R[err] and R[ear.r] Argonppund @rﬁeiﬁrneﬂ f¥mrekaimnl whicbeisct ed

from hydr ogen, 5quﬁ vqti]g r,fggfm gaﬂ] 5 aikgx

having from 1 to "3 carbon atonQia ég an1no ere al ky aénd

acyl have fronnBantetnﬁaﬂnacenaphthyianr3fﬁm §k1¢1qnﬁcnﬁlhy¢ aplarma-
ceutically acceptable salt thereof.

3. A compound as deflned in claim 1 which is
4-methy1 8-(3-(trlfluoromethyl)phenyl)-3H 6H-1,4,5a, 8a-
tetraazaacenaphthylene=3,5 (4H)-dione.

4. A compound as defined in Claim 1 which is
8-(3-pyridiny1)-3§,6§-1,4,Sa,3a-tetraazaacenaphthylene—
3,5(4H)~-dione or a pharmaceutically acceptable -salt
thereof. |

5. A compound as defined in Claim 1 which is
8~ (3= (trifluoromethyl)phenyl)-3H,6H-1,4,5a,8a~-tetraaza~
acenaphthylene-3,5(4H)~-dione or a pharmaceutically
acceptable salt thereof.

6. A compound as defined in claim 1 which is
4—ethy1-8-(3-(trifluoromethyl)phenyl-sg,6§-1,4,5a,8a-
tetraazaacenaphthylene-3,5(4H)~-dione. -

7. A nootropic composition for treating
cognitive disorders in humans and other mammals,
comprising from about 5 to about 200 mg of a compound
as defined in Claim 1, in combination with a pharma-
ceutically acceptable carrier or diluent.

8. Use of a compound selected from those
of the formula: '

* c L M K *
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where hal ogen is selected fromchlorine, fluorine, bromne and iodine;
Rlerr] is hydrogen or alkyl having from1 to 10 carbon atons; and A-Bis
-C=CRerr]- or -CHCH. - 48- 2. A conpound as defined in Claim1l
whi ch is 7, 8-di hydro- 8- ( 3- (trlfluororrethyl)phenyl) 3H, 6H 1, 4, 5a,

Ba- tetraazaacenapht hyl ene 3,5(4H)-dione _ qfg. .2 pharma- ceutlcal ly
acceptable salt thereof. 3. A conpound “as defined in Caim1 which is

4-net hyl -8-(3-(¢ I H

te??aagaaceﬁlap(ﬁt% %eﬁggggg%gépgggﬂé LE’ ep%abé (?L?glc}" a‘éh%l’é??ﬁédw?’ﬁrﬁl"gi m 1
which is 8-(3- rlﬁsnyle)lealu;eﬁl-l-ﬂrom aaxéagreupaabaadsrtapig hyf ehgdrogen,

3, 584:'.) 'dijo.”e AL &Tﬁ%ﬂi fé&éﬁ"i Ye S LRI SR dnd NCE&RhoxBns ab-COMPOUNd
as defined in ai d

8-(3-(trifluor mraitﬁwl,) phenslylc)r@héit#ll, héwe ¥io-41ed r p(dZnitrophenyl) -

acenapht hyl ene-, t%y"fD 19' O0ga 9{r ate %yaérrroagceeﬁjtozgala.&*yl having from 1

to 3 carbon atoms, R, is 3-pyridinyl or

4

Rg
R,

where R, and R, are the samr or different and are
selected from hydrogen, halogen, alkyl having from 1 to
3 carbon atoms, alkoxy having from 1 to 3 carbon atoms,
N-alkyl-N-acylamino where both alkyl and acyl have from
1 to 3 carbon atoms, nitro and trifluoromethyl, and
where halogen is selected from chlorine, bromine,
. fluorine and iodine; R, is hydrogen or alkyl having
from 1 to 10 carbon atoms; A-B mav be -c=.C-R3- or

-CH-?H-- for the manufacture of a medicament for treating

Rs

cognitive and related neural behavorial problems in
humans and other warm blooded animals.

9. A process for producing a compound of the
formula:

V=T "%s

N~ 0
Pq_— _
R3—8\/ Y

Rz

LT e
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acceptable salt thereof. 6. A compound as defined in Caim 1 which is
4-ethyl -8-(3-(trifluoronethyl)phenyl -3H, 6H 1, 4, 5a, 8a-

t et raazaacenapht hyl ene- 3, 5(4H) - di one. 7. A nootropic conposition for
treating cognitive disorders in humans and her manmmal s, conprising from
about 5 to about 200 ng of a corrpound as defined in dai m 1, in conbi nation

with a pharma- ceutigal ly agcept ier di | .uent
conpound sel ectEF¢HH FostS oﬁﬁﬁ@%ﬁnﬁ?%’n éxrer]group L@onmﬁt:ang of
phar maceuti cal Izyycms@@ﬁabd: gal ¢ 3henepi uhfbexami?{ieme]:hya,sal-eme&of-r om

th t h | k h 0 b t
e, 31 oup consT kLt Ol pINHL PO ph %bﬁfé‘%ﬁaﬂniiﬁ%ﬁgp endBf e ARG
Rlerr] and R| ermﬂrdmgeiﬂydrogfntorcgl kykyhavkggiérsﬁpizridmyl or

Re

R,

wvhere R‘s and R7 are the same or different 'and are

selected from hydrogen, chlorine, bromine, fluorine,

iodine, ¢, to C; alkyl, N-alkyl-N-acylamino where both

alkyl and acyl have from 1 to 3 carbon atoms, nitro and

trifluoromethyl; R_. is hydrogen or C, to C alkyl; A-B

5 1 10

is -C=C-R,~ or -CH-CH-; comprising

R,

(a) reacting a compound of the formula

Rq

AN. N
R—8~ N %[—Rs
_Rz N ———— g—G

where R,, 'R3, R,» R and A-B are as defined above and G
is ethyl ester of NH, with; either
(b) (i) a compound of the formula R, -NCO

where G is ethyl ester and R, is as defined to produce

1
a compound of the formula

Ra
A
/ \N/ \.'_RS
_J\ )————-—C OE%

- HN"R‘
AR NN This is the replacement shest
s L m s = ' N .
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to 3 carbon atons, R[err] is 3-pyridinyl or [err] where Rerr] and R err]
are the sanr or different and are sel ected from hydrogen, hal ogen, alkyl
having from1 to 3 carbon atons, al koxy having from1l to 3 carbon atons,
N-al kyl - N-acyl am no where both al kyl and acyl have from1l to 3 carbon

atoms, nitro and trifluoromethyl, and whes¢ _halogen is selected from
chlorine, bromne, fluorine and iodine Egerr] I s hydrogen or aIkyI havi ng
from1l to 10 carbon atons; A- = C= # r

manuf act ure of %*RERBi %ai'reﬁe'f gogk |ﬂve aér)lda?CF‘bt eg neura d

behavori al probhga@soEbd hapnesenhd ethyl eaterhl eaoded ani nmals. 9. A process

for producing a conpound he, f ornul. a:; - - L. S

sel ected fromthe group CE%E tH 8e§%t§né‘¥ﬁé proawdt o#N8Eep" (BF{{)
wlth a base to produce a compound of the formula

where R R., R3, R4, R_. and A-B are as above defined;

17 72 5
or _
(c) a compound of the formula
' o]
z-8-2
/n==N
N
where 2 is = , Cl or methoxy; either

(d) (i) in an inert solvent to obtain a

compound of the formula

- N
B
/N/
4
3
Y\n/
RZ 0]

whére Rz’ R3, R4; Rs and A~B are as defined above; and

This s the replacement shest

[ -
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hydrogen, C[err] to (Jerr] alkyl, carboxam donethyl, 4-chloro- phenyl,
benzyl and (4-nitrophenyl)nmethyl; Rerr] and R err] are hydrogen or (err]
to CJerr] alkyl; Rerr] is 3-pyridinyl or [err] where Rerr] and Rerr]
are the sane or different and are sel ected_from hydrogen, chlorine,

brom ne, fluorine, iodine, Cferr] to C['e'rﬁ% al kyl, N-al kyl - N-acyl am no
where both al kyl and acyl r b L o f an
trifluoromethyl; Rerr] |saﬂY Jr'g)gglri@a'(q)zrtt %[ggrfﬁét gﬁ.&%err] Of] EEQP gi) ()
_C=C-Rlerr]- orvithi es am%eft:snmgaga;xt rféhct’bﬁgla @orﬁfb‘ﬂi’@l‘-‘% Ptfe ‘Flb? nul a
[err] where R eg 511? ﬁ;err], Rlerr], Rerr] and A-B are as defi ned above and
Gis ethyl ester H2 wit h; either (b) (i) a conpound of the fornula

Rl err]-NCO where Gis ethyl ester and R[err i S a8 defined to produce a
conpound of the formula [err]

where Rl’ Rz, R3, R4, Rs and A-B are as defined above.
10. A process. for producing a compound of the

formula
="
N A~ 0
Wi Y Y
R—B. _N_ _N—R
S O\ |
Y
R2

or a pharmaceutically acceptable salt thereof wherein
RJ. is selected from_ the group consisting of hydrogen,
alkyl having from 1 to 10 carbon atoms, carboxamido-
methyl, 4-chlorophenyl, benzyl and (4~nitrophenyl)-

methyl; Rz and R3 are hydrogen or alkyl having from 1

to 3 carbon atoms; R, is 3-pyridinyl or

Rg

R,

where Ré and R, are the same or different and are
selected from hydrogen, halogen, alkyl having from 1 to

3 carbon atoms, alkoxy having from 1 to 3 carbon atoms,

is the reptacement sheet
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' 51 - where R[err],'R[err], Rlerr], Rerr], Rerr] and A-B are as above
defined and CEt represents ethyl ester, and (b) (ii) reacting the product
of step (b) (i) with a base to produce a conpound of the fornula [err]
where R err], Rerr], Rerr], Rerr], Rerr] and A-B are as above defi ned;
or (c¢) a compound of the fornmula [err] -whgre Z is . [err] , Cl
or nethoxy; either (d) (i) in an inert solvent to obtain a compound of the
formula [err] whalmxyi-N<deyfheind wibLéboti 81ky1288d aRByal hafe dBfdmed
above; and 52 - %dj (i1) reacting the groduct of, stgf_(qg éLl with an
al kyl ating agert €8 obt HAFRORoAYGHSFe oPitpe and trifluoromethyl and
where halogen is selected from chlorine, bromine,
fluorine and iodine; R, is hydrogen or alkyl having
from 1 to 10 carbon_ atoms; A-B may be -C=C—R3- or

~CH-CH-; comprising

3 _ :
(a) reacting a compound of the formula:

R
14 .
A
l_-I-—-— ~NH
. R?_—J\N C=NHa
H 0

where R,, R, R,, R, and A-B are as defined above, with
1,1’-carbonyldiimidazole, phosgene or dimethylcarbonate
in a solvent selected from dioxane or tetrahydrofuran,
under nitrogen, at the reflux temperature for from
about 4 to about 96 hours;

(b) evaporating the solvent and treating the
residue with water to decompose excess 1,l1’-carbonyldi-
imidazole, phosgene or dimethyl carbonate; _

(c) collectihg, drying and recrystallizing
the remaining solid from a solvent to obtain a dione
product of the formula: | ' '

This is the replacement sheet
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formula [err] where Rerr], Rerr], Rerr], Rerr], Rerr] and A-B are as
defi ned above. 10. A process for producing a conpound of the fornmula [err]
or a pharmaceutically acceptable salt thereof wherein Rerr] is selected
fromthe group consisting of hydrogen, alkyl having from1 to 10 carbon
atons, carboxam do- nethyl, 4-chlorophenyl, benzyl and (4-nitrophenyl)-
methyl; Rlerr] and Rl err] are hydrogen or @I'_lgyl having from1l to 3 carbon
atons; R err] is 3-pyridinyl or [err] vvhe?e Rlerr] and Rlerr] are the sane

or different angngig el et edgirom hudiaen 418k 0genae#ikyh Eﬁﬁi‘r@g from1
5 -

" to 3 carbon atons, al kéxy Bavi®dg fBom 1 to 3 carbon at ons, -

"~ N-al kyl - N-acyl ami no wher e (83t rEkxdating £34d hdiene oproduct for from
about 6 to about 60 hours in a solvent under nitrogen,

at room temperature, using sodium hydride as the base
with an alkylating agent selected from the group
consisting of methyl iodide, 2-iodoacetamide and benzyl
bromide; and ' ' -

(e) evaporating the product of the reaction
mixture to dryness; and

(£) purifying the residue by conventional
means.

This ig ihe replacemant sheet
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1 td6 3 carbon atons, nitro and trifluoronmethyl and where hal ogensbss
sel ected fromchlorine, bromne, fluorine and iodine; R err] is hyerogen or
al kyl having from1l to 10 carbon, atons; A-B may be -C=C-Rerr]- or
-CHCH; conprising (a) reacting a conpound of the.fornula: [err] where
Rlerr], Rerr], Rerr], Rerr] and A-B are as defined above, with 1,1
- car bonyl di i m dazol e, phosgene or dinefhyl carbonate in a solvent sel ected
from di oxane or tetrahydrofuran, under nitrogen, at the reflux tenperature
for fromabout, 4 to _about 96 hours: (b) .evaporating the_solvent and
treating th@ VE%Fhué 'PW%é%QﬁaY%FdéBéﬂpd?e%S&iﬁgtﬁ,IEFEErSBﬁyIdif
i m dazol e, nphosgene aaorditetdry | 1 eas booake sat®)c Mdd e€ktBEn dephng and
recrystalljgi r Y, i rom.a,.solvent to gbtain a dione
prodﬁct Of1§ﬁggf%?§miiﬁniﬁiﬁkf@“ E%é s WAt bon8 ls separated

from the nitrogen by at least one saturated carbon atom,

aryl, amino-lower alkyl, lower alkylamino-lower alkyl,
di-lower alkylamino-lower alkyl or hydroxy-lower alkyl;
-and Ring A is unsubstituted or substituted by lowera

alkyl, lower alkoxy, hydroxy, halogen, trifluoromethyl,
nitro, amino, lower alkyl thio, lower alkyl sulfonyl,
10 lower alkyl sulfinyl or aryl-lower alkoxy; which are
useful as adenosine antagonists and benzodiazepine
antagohists.
Also to be mentioned is Hamilton et al.,
_United states Patent No. 4,614,732 which discloses
- 15 Ns-acenaphthyl adenosines and analogs thereof useful in
lowering blood pressufe in mammals. '

_ None of the above patents disclose the
2,4,8—trisubstituted-3§,6§fl,4,Sa,Ba—tetraazaacenaphthylene—
3,5~-(4H)diones and 2,4,8-trisubstituted-4,5-dihydro-5-~

20 thioxo-3§,6§-1,4,5a,8a-tetfaazaacenaphthylene—3-ones of
the present invention. Surprisingly the dione compounds
of the present invention possess anti-hypertensive
activity and are useful as agents in the treatment of
cognitive and related neural behavioral problems in

25 manmals; and-ﬁhe s-thioxo compounds are useful as
intermediates and in the treatment of cognitive and
related neural behavioral problems in mammals.

SUMMARY OF THE INVENTION
According to the present invention there are

30 provided coméounds selected from the group consisting of

those of the formula




-54-\maermar] Rerr], New] Rlerr] and A-B are as defi riéepaaiod¥e,
(d) .alkyl ating gaid dione product for fromabout 6 to about 60 hours in a
sol vent tnder nitrogen, at room tenperature, using sodium hydride as the
base with an al kyl ati ng agent selected fromthe group consisting of nethyl

i odi de, 2-iodoatet am de and benzyl’bron1de and (e) evaporating the product
of the reaction mxture to dryness; and (f) purifying the residue by
conventi.onal 35S 410
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Title: 2,4,8-TRISUBSTITUTED-3H,6h-1,4,5a,8a~-
TETRAAZAACENAPHTHYLENE-3,5~(4H) -
DIONES AND 2,4,8-TRISUBSTITUTED-4,5~
DIHYDRO-5-THIOXO-3h,6H-1,4,5a,8a~-
TETRAAZAACENAPHTHYLEN-3~-ONES

ABSTRACT OF THE INVENTION
Novel 2,4,8-trisubstituted-3H,6H-1,4,5a,8a~
tetraazaacenaphthylené-s,5(lg)-diones and 2,4,8-tri-
substituted-4,5-dihydro-s-thioxo-3H,6H~-1,4,5a,8a~tetra~-
azaacenaphthylen-3-ocnes are disclosed which are useful
antihypertensive and anxiolytic agents.




