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ALKYLIDENE ANALOGS OF 1-AMINOSFPIRO[ISOQUINOLINE-
4(1H),3'-PYRROLIDINE]}-1,2',3,5'(2H)-TETRONES
USEFUL AS ALDOSE REDUCTASE INHIBITORS

Background of the Tavention

This inveation relates to alkylidene aunalogs of 1'-arinospirofisoquinoline-
4(1H),3"-pyrrolidine}-1.2',3 5'(2H)-tetrones, to processes for their preparation, to

.xaethods for using the compounds, and to pharmaceutical preparations thereof. The

compounds have pharmaceutical properties which render them beneficial for the
prevmuononrmmmtofcompﬁcauons agsociated with diabetes mellitus,

The ase of insulin and!oromlhypoglycamcagcmsmmeucauncntofdmbetcs
mellitus has prolonged the life of many of thess paticnts, However, their use has not |
hadademonmablempactonthedevelopmentofdmbeuccomplicaﬁonsmchas
nenropathy, nephropathy, retinopathy, caturacts and vascular discase which accompany
the undedlying metabolic disorder. There is lvde question that chronic hyperglycemia
plays a major role in the genesis of these complications, and that complete
normalization of tlood glucose would likely prevent most i€ not all complications. For
a number of reasons, though, chronic normafization of blood glucose has not been
achieved with the cuzreatly available therapies.

The long-term complications of diabetes develop in tissnes where glucose
uptake is indepcndent of insulin, In these rissues, which include the lens, retina,
kidney and peripheral nerves, the systemic hyperglycemia of disbetes is rapidly
transposed into high tisgular concentrations of glucoss. In all of these tissues this
excess glucose is rapidly metabolized by the sorbitol pathway. The intense diabetes-
induced flux of glucose through this pathway appears to initiate a cascade of
bicchemical alterations which slowly progress to cell dysfunction and structural
damage. Aldose reductase, the key enzyme in the sorbitol pathway, reduces glucose to
sorbitol at the cxpense of the cofactor NADPH., In animal models of diabetes,
compounds which inhibit aldose reductase have becm shown to prevent the

. bicchemical, functional and morphological changes induced by hyperglycemia. Eady

stadies by J. H. Kinoshita and collaborators implicated aldose reductase in the etiology
of dinbetic cataracts. More recent smdies have provided compelling evidence that -
aldose reductase also playsasiguiﬁmmhinthemiﬁaﬁm of diabetic neplropathy,
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retinopathy and nenropathy {cf McCaleb et al, J. Diab. Comp., 2, 16, 1989; Robison et
al, Invest. Ophthalmol. Vis. Sci., 30,, 2285, 1989; Notvest and Inserra, Diabetes, 36,

500, 1987.
Prior At
S The closest prior art is Malamas U. S. Patent 4,927,831, May 22, 1990, which
discloses the spirg-isoquinoline-pyrrolidine tetrones of formula
Q
NH
. o
(R} is hydrogea or flnotine) !

useful as aldose reductase inhibitors for weating complications of diabetes and
galactosemia, '
10 | Summary of Hrvention

The alkylidene analogs of 1'-aminospirofisoquinoline-4(1H),3"-
pymolidine]-1,2",3 .52 H)-tetrones of the present invention are represented by formula
@:

R‘
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wherein:

10

R! and R2 are independently hydrogen, alkyl containing 1 to 6 carbon atoms,
halogen, Jower alkoxy containing 1 10 6 carbonr atoms, trifluoromethyl,
nitro, aryl or aryl (lower alkyloxy wherein aryl contains 6 to 10 carbon
atorns and lower alkyl contains 1 to 6 carbon atoms;

R3 is lower alkyl containing 1 to 6 carboa atoms, aryl, axyl {lower alkyl) or
dihalogen substituted aryl (lower alkyl) wherein aryl contains 6 1o 10 carbon
atoms and lower alkyl contains 1 fo 6 carbon atoros;

R4 and RS are independently hydrogen, alkyl containing 1 to 12 carbon atoms,
aryl, aryl (lower afky]l) wherein sryl contains 6 to 10 caxbon atoms and
lower alkyl contains 1 10 6 carbon atowas, or B4 and RS arc joined to form |
alicyclic or hertescyclic rings selected from the group consisting of

¢

W i (:: AY / \-
\) wherein n=1-1¢ X wheeinX=0, S, 50, SOy

wherein RS = B, lower atkyl

/ X wherein X =0, §; and / kN-R‘ containing I to § carbor atoms,
=/ \__/  atyloramyl (ower alkylywherein

aryl contain 6 to 10 caxbon atoms
and lower alkyl contains 1 10 6
cxmrbonr gloms.

_
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A more preferred group of compounds of the present invention is represented

by fornomia (II):

whezein:

_ -
R and R2 are hydrogen or halogen; R3 is a dihalogen substituted benzyl; R4

 and RS axe lower alky] contaising 1 103 carbon atoms or R# and RS are joined

to form alicyclic or heterocyclic riugs selected from the group consisting of
G NI

‘The most preferred compounds of the present invention are set forth below:

2-{(4-bromo-2-fluorophenyl)methyl]-1-[(1-methylethylidens)aminolspiro-

. [iscquinoline-4{1H),3"-pyrrolidine]-1,2',3,5'(2H)-tetrone;

Z{(d-bmmo-z-ﬂnm'ophmyl)meﬂlyl]-ﬁ-ﬂunm—l‘-[(I-methy!ethyl_idme)aminol-
spiro-fisoquinoline-4(1H),3" pyrrolidinc]-1,2'3,5'(26)-tetrone;

2-[(4-bromo-2-fluorophenyDmethyl}-1'-[(1-ethylpropylidenc)amino}spiro[iso-
quinoline-4(1H),3"-pyrrolidine]-1,.2',3,5'(2H)-tetrone;

2-[(4-bromo-2-fluorophenylmethyll-1-(cyclopentylideneamino)spinofiso-
quinoline-4{1H),3™-pyxrolidine]-1,2',3,5'(2H)-tetrone; and
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2-{(4-bromo-2-finorophenyljmethyll-1-[(tetrahydro-4H-pyran-4-ylidene)-
amino]spirofisoquinoline-4(1H},3"-pyrrolidine]-1,2',3,5(ZH)-tetrone.

The compomnds of formnla (1) all possess at least one asymmetric carbon atom,
namely the spiro carbon atom at position 3' of the pyrrolidine ring. The compounds of
formomla (I) therefore exist, and may be isolated, in two or more sierepisomeric forms.
This invention cncompasses the compounds of formula (7) in racemic form or in any
optically active form.

The alkylidene analogs of 1'-aminospirofisoquiroline-4(1H),3"-pyrrolidine]-
1,2',3,5'(2H)-~tetrones can be prepared by the processes described hereinafter.

A mcethod is provided for preventing or relieving diabetes mellitug associated
complications in a diabetic mammal by administering 1o said manmal a prophylactic or |
alleviating amount of the compounds of formnla (I). Ssch complications include |
nenropathy, nephropathy, retinopathy, keratopathy, diabetic uveitis, cataracts and
Simited joint mobitity.

The componnds of formmla (J), when admixed with a pbarmaceutically
acceptable carxier, form a pharmacentical composition which can be used according w0
the preceding method.

The alkylidene analogs of 1%-aminospirofisoquinoling-4(1H),3" pymrolidine]-
1,2,3,5'(2H)-tetrones of this invention may be adwministered to mammals, for
example, man, cattle, or rabbits, cither alone or in dosage forms, 1.e., capsules or

tablcts, combined with pharmacalogically acceptahle excipients.

The compounds of this invention may be given orally. However, the method of
adroinistering the present active ingredients of this invention is not to be construed as
Timited to a particular mode of administration, For exanaple, the compounds may be
administered topically directly to the eys in the form of drops of sterile, buffered
ophthalmic solations, preferably of pH 7.2-7.6. Alzo, they may be administered orally
in solid form containing such excipients as starch, milk sugar, certain types of clay and

. soforth. They may also be administered orully in the form of solutions or they may be

30

injected parenterally. For parenteral adnvinistration, they may be used in the form of 2
sterile solution, preferably of pH 7.2-7.6, containing a pharmaceuuca]ly accepmble
buffer.
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“The dosage of the alkylidene analogs of 1'-aminospirofisoqninoline-4(1H),3"-
pyrrolidine}-1,2,3,5'(2ZH)~tetrones will vary with the form of administration and the
particular compound chosea. Furthermore, it will vary with the particular host under
treatment. Generally, treatmeat is initiated with small dosages substantially less than
the optimal dose of the compound. Thereafter, the dosage is increased by small
increments until efficacy is obtzined. In general, the compounds of this invention are
most desirably administered at a concentration level that will generally afford effective
results without causing any harmful or deletericus side effects. For topical
aduooimistration, 3 0.05-1.0% solution may be administered dropwise in the eye. The
frequency of instillation varies with the subject under treatment from a drop every two
or three days to once daily. For oral or paxenteral administration a preferred level of
dosage ranges from about 0.1 mg to aboat 1.0 mg per kilo of body weight per day,
although aforementioned variations will occur. However, a dosage level that is in the
range of from about 0.1 mg to about 1.0 mg per kilo of body weight per day is most |
sarisfacrory. , '1

Uniz dosage forms such as capsules, mblets, pills and the like may contain from
about 5.0 mg to about 25.0 og of the active ingredients of this invention with g
pharmaceutical carder. Thus, for oral administration, capsulcs can contin from
between about 5.0 mg to about 25.0 mg of the active ingredients of this invention with
or without a phaxmacenticsl dilncnt, Tablets, either effervescent or noneffervescent,
can contain between about 5.0 t0 25.0 mg of the active ingredients of this invendan
together with conventional phannaceutical carriers. Thus tablets, which may be coated
and either effervescent or noneffervescent, may be prepared according o the known
axt. lnert diluents or carriers, for example, magoesium carbonate or lactose, can be
used together with conventiongl disintegrating ageats for example, magnesium stearate,

The alkylidene analogs of 1'-aminospirofisoquinaline-4(1H),3pymrolidine]-
1,2'3,5'(ZH)-tetrones also can be used in combination with insulin or oral
hypoglycemic agents o produce a beneficial effect in the treatment of diabetes mellitus,
In this instance, commercially 'avaﬂame insulin preparations or oral hypoglycemic
agents, exemplified by acetnhexanndc chlorpropamide, tolazamide, wolbutamide and

administration, compositions and doses of the insulin preparation or oral hypoglyceruic
agent awe described in medical sextbooks; for instance, Plysicians' Desk Reference, 42
ed., Medical Economics Co., Oradell, N.J,, U.S.A., 1988.
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The aldose reductase inkibiting proparty of the compounds of this invention and
the utilization of the corapounds in preventing, dixoinishing and alleviating diabetic
complications are demonstrable in experiments using galactosemic rats, see
Dvommik ez al., Science, 182, 1146 (1973). Such experiments are exemplified
hereinbelow after the listing of the following general comments pertaining to these
experiments:

(@  Four or more groups of six male res, 50-70 g, Sprague~-Dawley strain,
were used. The frst group, the control group, was fed a2 mixture of laboratory chows
(rodent Laboratory Chow, Purina) and glucoss at 20% (w/w %) concentration. An
untreated galactosemic group was fed a similar diet in which galactose was substituted
for ghocose. The third group was fed a diet prepared by mixing a given amount of the
test compound with the galactose containing dict. The concentration of galactose in the
dict of the weated groups was the same as that for the nntreated galactosenic group.

(b}  Afwer forr days, the aninoals wers killed by cuthanization, Both the Jeas |
and sciatic nerve were removed, weighed and stored frozen for polyol determination.

(©)  The polyol determination was performed by a modification of the
procedure of M. Kraml and L. Cosyns, Clin. Biochem., 2, 373 (1969). Only two
minor reagent changes were made: (a) the rinsing mixtare was an aqusous 5% (w/v)
trichloroacedc acid solution and (b} the stock solation was prepured by dissolving 25
mg of dulcitol in 100 mL. of an aqueous wrichloroacetic acid solution. [N.B.: For each
experiment the average value found in the tissue from rats fed the ghocose diet was
subtracted from the individual values found in the corresponding tissue in gilactoge-fed
rats to obtain the amount of polyol accunnlated.] The aldose reductase inhibiting
effects of the compounds of formula (I} were &lso tested by employing an i virro
testing procedure similar to that described by S. Hayman and JH. Kinoshita, J. Biol.
Chem., 240, 877 (1965). In the present case the procedure of Hayman and Kinoshita
was modified in that the final chromatography step was omitted in the preparasion of the
enzyroe from bovine lens.

The following tabulated results show that the alkylidene analogs of 1%
aminospiro[isoquinoline-4(1H),3" pyrrolidine]-1,2',3,5(2H)-tctrones of this inveation
show the property that they are active in vivo and diminish the accumulation of dulcitol
in the lenses, sciatic nerves and diaphragm of xats fed galactosc. The figures underl.,
N, and D represent the perceatage decrease of dulcitol accummlation in the tissues of
the lens, sciatic nerve, and diaphwagm, respectively, for treated rats as commpared to
umreated rats.

-
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56 53 89 95
10.8 30 82 86
09 NS 60 66
27 58 84 97
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31 71 98 93
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The invention also includes a method of preparation of a compound having
fornwula I, in which the compound having formpla Ia

8 NH,
N”

where R}, R?, and R3 are as defined above is reacted with a carbonyl compound
5 having the formula R4CORY, where R* and RS are as defined above, or a reactive
derivative thereof, for instance, an acetal derivative.. The method can be camied in
conventional manner for the preparation of Schiff bases. L

The invention also includes compounds having formuila Ja as illustrated and

defined above 38 new snbstances useful as chemical intermediates. The invention also

10  includes 2 method of preparation of a compouand having formula Iz, as iflustrated and
defined above, in which 2 dicarboxylic acid having the formmla Ib

wheze R1, R and R3 are ag defined above, or a teactive derivative thereof is converted
into an imide by reaction with hydrazine. This method is preferably carried ont by
15  reacting a mono {(Jower zlkyl} ester of the dicarboxylic acid with a reagent that activates
the carboxyl group of the monoester and reacting the activated compound with
hydrazine,
. The aforesaid methods of preparation are flustrated by the following
Drocess.
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The Process:

_The alkylidene analogs of 1-aminospiro[isoquinoline-4(1H),3-pymolidine}-1,2',3,5-
{(ZE)-tetrones of the present invention were prepared by the following reaction scheme:

R l [g?a | CH,(CO,Me), RL
\@ <P 8) T CEE T Coate
CO,H
am )
CO,Me
: psoc, F OMa R®-NH,
0 ) SEN T w =P ) mNOWE
. ' o
5 W\
C0,CMe;
COMe x COMe
R! o] BrCH, e}
U so 0 N
g3 Spe
o Q
(VD v
R 1) DCCY, HOBT
step ¢) TF3COH, CHCL step 1) E%‘Tﬁzw
. whovein:
10 R1 is halogen or hydrogen, R3 is disubstitated aralkyl and R4, RS are alkyl,
hydrogen or joined to form alicyclic and hetexocyclic rings.
-
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Stepa)  Reacting either 2-bromobenzoic acid or 2-chlorobenzoic acid of formula
(1) wherein R1 is as defined above with dimethyl malonate and NaH in the presence
of a catalytic amount of CuBr to produce the propanedioic acid dimethyl ester of
formmula (IV} wherein R1 is as defined above.

The 2-bromobenzoic acids or 2-chlorobenzoic acids of formula (III)
required for the present invention are commercially available compounds or can be
prepared by known methods.

Stepb)  The propanedioic acid dimethyl estex of formnla (XV) can be reacted with
thionyl chloride nnder refluxing conditions to produce the comresponding acid chloride
which upon treatment with EzN in a conventional solvent which does not adversely
influence the reaction, for example, etrahydrofiran, can produce the compound of
formnula (V), wherein R is as defined above. WE

Siepc)  The compound of formula (V), wherein Rl is as defined above, is reacted
with R3-NH3 in the presence of EtsN in a conventonal solvent which does not
adversely influence the reaction, for example, DMF, produces the compound of the
formula (VI), wherein B! and R are as defined above.

Swpd)  The compound of formula (VI), wherein R and R3 are ag defined above, is
rescted with an inorganic base snch as potassium carbonate in a conventional solvent
which does not edversely influence the reaction, for example, N, N-dimethylformamide
and subsequent addition of the tert-butyl bromoacetate produces the compomnd of
formula (VII), wherein R1and R3 are a5 dafined above.

Stepe)  The compound of formula (VI), wherein Rl and R3 are as defined above,
can be reacted with an organic acid such as triffuoroacetic acid in a conventional
solvent which does not adversely influence the reaction, for example, methylene
chioride, to prodace the compound of formula (VIIT), wherein R1 and R3 are as defined
above.

StepD) The compound of formula (VI), wherein RY and R3 are as defiped
above, can be reacted with a conpling agent such as ¥-(3-dimethylaminopropyl}-3-

which does not adversely inflnence the reaction, for example, N, N- _
dimethylformamide, aud subsequent addition of hydrazine and EsN, produces the
compound of formula (IX), wherein R} and R3 are as defined above:
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Stepg)  The compound of formula (IX), wherein R and R3 are as defined above
0

can be reacted with R‘/IKR’ in the presence of 2 catalytic amount of any acid, for
example, 10-camphorsulfenic acid, to produce the compound of formula (X)), wheretn
R1 R3, R4 and RS are as defined above. i

The following examples furthex illustrate this mvention:

EXAMPLE |

2-[(4-Bromo-2-flucrophenylymethyl]-1'-[(1-ethylpropylidene)amino]-
spiro{isoquinoline-4(1H),3'-pyrrolidine}-1,2',3,5'(2H)-tetrone

Step a) (Z-Carboxyphenyl)propanedioié Acid Dimcthyl Ester

To a rapidly stirred cold suspension {0°C) of 2-bromobenzoic acid (30.0 g,
149.32 mmol), cuprous bromide (2.14 g, 14.93 mmol) and dimethy! malonate (300
mL) was added NaH (80% in mincral oil, 10.75 g, 358.37 mmol) over a 30 minute
period, while a stream of dry N2 was passed over the mixture. After the addition of the
NaF had been completed, the mixture was stirred for 10 minuies at rooimn texuperature
and 30 minutes at 70°C (external oil bath temperanare). At this point, the suspension
had twmed 1o a s0lid mass, which was dissolved in HaO (1000 mL). The agueous
layer was exsracted with diethyl ether (3 x 500 mlL) and was acidified with HCI (2N).
The mixture was extracted with EtOAc and dried over MgSQ4. Evaporation gave an
off-white solid which was recrystailized from ErpOrhexane (afier cooling to -20°C}) to
give a white solid (34.2 g, 90.9%, m.p. 119-120°C).

IH NMR (DMSQ-dg, 400 MHz): & 3.67 [s, 68 -CH(CO2CHa)al, 5.72 [s, 1H,
-CH(CO2CH3)2], 7.3 (d, ¥ = 7.76 Bz, 11, Ar-H), 745 (dr, J = 7.66 Hz, 1.12 Hz,
18, Ar-H), 7.6 (dt, J = 7.66 Bz, 1.45 Hz, 1H, Ar-H), 7.94 (dd, J = 7.8 Hz, 1.33 Hz,
18, Ar-H), 13.2 (5, 1H, -CO2H)

IR (KBr, crmr1): 3300-2700 (OO;H), 1750 (CO), 1730 (CO), 1680 (CO)

Found: C, 57.05; H; 4.78.

T
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The following componnds were prepared ia substantially the saxoe manner a3
that of Example 1, Step a):

{2-Carboxy-6-fluorophenyl)propanedioic Acid Dimethyl Ester

TH NMR (DMSO-dg, 400 MHz): 5 3.68 [s, 6H, (-COzMe)z2], 5.79 [s, 1H, Ar-
CH(COzMe)a], 7.12 (34, T = 10.06 Hz, 2.61 Hz, 1H, Ar-H), 7.33 (dt, T = 8.48 Hg,
2.64 Hz, (H, ArH), 8.03 (dd, 3.77 Hz, 6.17 Hz, 1H, ArH)

IR (KBr, cml): 3400-2700 (CO2H), 1730 (CO), 1680 (CO)
MS (wie): 270 (M+), 238 (M*-CH30H), 210 (M*-CEH0H, -C0), 151 (M+-CH308,
-CO, -COCHz).
Anal. Caled.: C, 53.34; B, 4.10
Found: C, 53.36; H, 3.93
mp. 121.5-123.0°C.

(2-Carboxy-G-chlorophenyl)propanedicic Acid Dimethyl Ester

IZ NMR (DMSO-ds, 200 MHz): 8 3.69 [s, 6H, (-COMe)), 5.78 [s, 1H, Ar-
CH(COMe)s], 7.38 (4, T = 1.8 Hz, 16, Ar-H), 7.58 (dd, ] = 7.8 Hz, 1.8 Hz, 1H,
Ar-ED, 7.96 (4, ) = 3.2 Hz, 1H, Ar-H), 13.5 (br s, 1H, -COzH)

IR (RBr, car-l): 3200-2700 (CO2ED, 1760 (CO), 1740 (CO), 1690 (CQ)
MS (m/e): 286 (20 M), 254 (64, M+-CH30H), 222 (60, M*-2 x CH30H)
Anal. Caled.: C, 50.28; B, 3.87

Found: C, 5040; H, 3.87
m.p. 125-127°C.

{2-Carboxy-6-bromophenyl)propanedioic Acid Dimethyl Ester
IH NMR (DMSO-dg, 400 MHz): § 3.68 [s, 6H, ~(COzCH3)s], 5.74 (s, 1H, Ar-CH-),

I =841 Bz, 14, Ar-H)
IR (KBr, corl): 3400-2300 (CO2H), 1745 (CQ), 1720 (CO), 1695 (O0)
Anal. Caled.: C, 43.53; H, 335

Fownd: C, 43.56; H, 3.23
m.p. 127-128°C.
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Step b}  3-Methoxy-1-0x0-1H-2-benzopyran-4-carboxylic Acid Methyl
Ester i

A wixmre of 2-carboxyphenyl)propanedioic acid dimethyl ester (10.0 g, 39.68
mmol) and SOCY; (100 2) was reflaxed for 2 howrs. The volatiles were removed in
vacuo and the crude prodnct {acid chloride) was dissolved in THF (200 mlL).
Triethylamine (27.64 mL, 198.4 mmol) was added and the mixture was stirred for 30
minates. The yellowish suspension was poured into HCI (IN, 1000 wl), extracted
with BrtOAc and the organic extracts were dried over MgSOs. Evaporation and
crysullization from acetone/ether/hexane (after cooling to -20°C) gave a white solid
(87.6 g, 94.4%, m p. 129-130°C ).

IH NME (DMSO-dg, 400 MHz):3 3.32, (5, 3H, -CO:Me), 4.03 (s, 3H, -OMe), 7.42
(L3=726Hz 1H, Ar-H), 7.8 (t, T=8.2 Hz, 1H, Ar-H), 79 (4, T = 83 Hz, [B,
Ar-H), 8.1 (d, T = 726 Hz, 1K, Ar-H)

r

IR (KBr, car1): 1740 (CO), 1685 (CO)
MS (m/e): 234 (15, M), 206 (38.5, M+-CO), 203 (12, M+-OMe)
Anal. Caled.: C, 61.59; H. 4,30

Found: C, 61.82; H, 4.29.

The following compoundswmpmparedmsubstantxaﬂy the same manner as
that of Exaxople 1, Step b):

6-Fluoro-3-methoxy-1-0xo-1H-2-benzopyran-4-carboxylic Acid Methyi
Ester

1H NMR (DMSC-dg, 400 MHz): § 3.81 (s, 3H, -COaCH3). 4.06 (s, 3H, -OCHz-),
7.27 (dt, T = 8.3 Hz, 1H, ArH), 7.8 (dd, T = 11.83 Hz, 2.49 Hz, 1H, Ac-H), 8.16
(dd, I = 8.92 Hz, 6.2 Hz, 14, Ar.ED)

IR (KBr, coxly, 1750 (CO), 1685 (CO)
MS (m/e): 252 (24, M), 224 (54, M*-CO)
Anal, Caled.: C, 57.15; H, 3.60

Found: C, 57.19; H. 3.57
m.p. 142-143°C,
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6-Chloro-3-methoxy-1-oxo-1H-2-benzopyran-d-carboxylic Acid Methyl
Ester

14 NMR (DMSO-Dg, 400 MKHz): 3 3.81 (s, 3H, -CO2CHj5), 4.05 (s, 3H, -OCH3),
7.44 (dd, J = 8.56 Hz, 1.99 Hz, 1H, Ar-H), 8.06 (m, 24, Ar-fD

IR (KBz, carl): 1750 (CO), 1690 (CO)
M (cve): 268 (34, M), 240 (86, M+-CO)
Anal Caled: C, 53.65; H, 338

Found: C, 53.59; H, 3.35
mp. 194-195°C.

6-Bromo-3-methoxy-1-o0xe-1H-2-benzopyran-4-carboxylic Acid Methyl
Ester '

1y NMR (DMSO-dg, 400 MHZ): § 3.81 (s, 3H, -CO2CHs), 4.05 (s, 3, -0CH2),
7.6 (dd, J = 8.38 Hz, 1.77 Hz, 1H, Ar-H), 8.0 (d, J = 8.39 Hz, 1H, Ar-D), 8.23 (4,
J =195 He, 1H, Ar-H)

IR (KBr, e l): 1740 (CO), 1680 (CO)
MS (n/e): 312 (17 M), 284 (45, M+-C0)
Anal. Caled.: C, 46.03; H, 2.90

Found: C, 46.12; H, 2.62
m,p. 200-201°C.

Step ¢} 2-[{(4-Bromo-2-flaorophenyl)methyl]-1,2,3,4-tetrahydro-1,3-
dioxo-4-isoquinolinecarboxylic Acid Methyl Ester

To a solution of 3-methoxy-1-oxo-1H-2-benzopyran-4-carboxylic acid methyl
ester (5.0 g, 2137 mmol) in DMF (100 L) were added 4-bromo-2-fluorobenzylamine
(436 g, 21.37 mmol) and EtsN (5.96 mL, 42.74 mmol). Tho mixture was stimed at
80°C for 30 minutes, poured into HaQ (1500 mL), acidificd with HCE (2N) and
extracted with EtQA¢. ‘The organic extracts were dried over MgSOy. Evaporation and
cxystallization from acetone/bexane (after cocling to -20°C) gave a white solid (7.6 &.

. 87.7 %, m.p. 149-150°C).
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 Aual. Caled: C, 53.22; H, 3.23; N, 3.45

m.p. 166-167°C,

- , “~  AHP-9694
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IH NMR (DMSO-dg, 400 MHz2): 5 [3.67 (s), 4.0 (s), 3H, -COsMe, tautomeric], [5.06
(@), J = 15.4 Hz, 5.30 (s), 2H, -NCHo-, tautomeric], 5.4 (s), 1H, CH-CO2Me,
tautomeric], 7.07-8.43 (m, 7H, Ar-H, tautomeric)

IR (XBr, caY): 1670 (CO), 1605 (CO)
MS (+ FAB): 406 (80, M++ H), 374 (40,M* -OCH3)

Found: C, 53.19; H, 2.98; N, 3.40.

Mfﬁmgmmdsmmmm substantially the same manner as that of
Example 1, Step ¢):

2-[(4-Bromo-2~fluorophenyl)methyl]«G-fluoro-1,2,3,4=tetrahydro-1,3«
dioxo-4-isoguinolinecarboxylic Acid Methyl Ester

1H NMR (DMSO-dg, 400 MHz): § 3.98 (s, 3H, -CO2CH3), 5.27 (s, 28, -NCH2-),
7.08 (t, I =7.95 Hz, 2H, Ar-H), 7.2 (m, 1H, Ar-H), 7.34 (m, 2H, Ar-H, -OH), 7.54
(m, 1H, Ar-H), 8.1-8.26 (m, 2H, Ar-H)

1R (KBr, carl): 1680 (CO), 1660 (CO), 1610 (CO)
MS (m/e): 423 (M*), 301 (M*-CH30H)
Anal. Caled: C, 5097; H, 2.85; N, 3.30
Found: C, 50.86; H, 2.86; N, 3.33
mp. 157-158°C. ‘

6-Chloro-1,2,3,4-tetrahydro-2-methyl-1,3-dioxo-4-isoquinoline-
earboxylic Acid Methyl Ester

15 NMR I(PMSO-dg, 200 MHz): S [323 (s), 3.44 (s), tautomexic, 3H, -NCH3),
[3.71 (s), 4.03 (s). tautomeric, 3H. -COsCH3] , 7.3-8.4 (tautomeric, Ar-H, -OH, 4H)

IR (RBr, corl): 3440 (OHD, 1680 (CO), 1600 (m)
MS (m/e): 267 (M#), 235 (M+ -OMe)
Anal Caled: G, 5385 H,3.77%; N, 523

Found: C, 53.66; H, 3.63; N, 5.14
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6-Bromo-1,2,3,4-tetrahydro-2-methyl-1,3-dioxe-4-isoquinoline-
carboxylic Acid Methyl Ester

IE NMR (DMSO-ds, 400 MHz2): 3 [3.2 (s), 3.42 (s), 3H, tautomeric, N-CHa], [3.7
(s), 4.01 (5), 3H, tantomeric, -CO2CHs}, [5.33 (s), 1H, tautomeric, Ar-CH-], {7.5
(dd), 7.8 (dd), tautomeric, 1H, Ar-E, [8.0 (d), 8.08 (d), tautomeric, 1H, Ar-H], [8.51
(d), 7.63 (d), tantoweric, 1H, Ar-H)

IR (KBr, cor-1): 1665 (CO), 605 (CO)
MS (m/e): 311 (M%)

" Anal, Caled: C,46.18; H, 3.23; N, 4.49

Found: C, 45.83; H, 2.77; N, 433
m.p. 190-191°C,

Step d) 2.[{4-Bromo-2-fluorophenyl)methyl])-1,2,3,4«tetrabydro-4-
{methoxycarbonyl)- 1,3-dmxo-4-¢soqmnohneacetxc Acid 1,1-Dimethyll
ethyl Ester '

To a suspension of 2-[(4-bromo-2-flucrophenyl)methyl]-1.2,3,4-tetrabydro-
1,3-dioxo-4-isoquinolinecarboxylic acid methyl ester (4.79 g, 11.58 nmmol), K2CO3
€3.19 g, 23.16 mmol) in DMF (100 ml.) was added tert-butyl bromoacetate (2.81 mL,
1737 mmol), After stirring at 75°C for 1 hour, the mixture was poured into Hz0,
extracted with BtOAc and dried over Mg80O4. Evaporation and purification by flash
chromatography (hexane/BtOAC 4/1) gave a clear oil (5.69 g, 94.5%). :

15 NMR (DMSO-dg, 400 ME=Z): 3 1.04 [s, 9H, -C(CH3)3], 3.53 5, 3K, -CO2CH3),
3.60 [dd, J = 17.7 Hz, 28, -CH>CO2(CHa)3], 5.14 (5, 28, NCH2-), 7.17 (, J =
825 Hz, 1H, ArvHD, 7.36 (dd, J =8.36 Hz, 1.75 Hz, 1H, Ar-H), 7.6 (m, 3H, Ar-HD,
7.77 &, J = 7.2 Hz, 1.27 Hz, 1H, Ar-B), 8.19 (dd, J = 8.25 Hz, 1.54 Hz, 1H, Ar-
B - '

IR (CHClg, cnrl): 1720 (CO)-, 1675 (CO)
MS (m/le): 520 (M + H)*, 464 IM+-C(CHa)3]

This Sheet Has Been RTlaced




10

15

_G-Bromo-1_,2,3,4-tetrahydr?-4-(methoxycarbonyl}-z_-methyl-l,:’s-dioxo-

~— hd AHP-9694

.18 -

Tha following compounds were prepared in substantially the same manner as
that of Example 1, Step d): .

2-[(4-Brome-2-fluorophenyl)methyl]-6-fiworo-1,2,3,4-tetrahydro-4-
{methoxycarbonyi)-1,3-dioxo-4-isoquinolineacetic Acid 1,1-Dimethyl-
ethyl Ester .

IH NMR (DMSO-ds, 200 MHz): 5 1.10 (s, SH, -CMez3), 3.55 (s, 3H, -CO2CH3),
3.62 (d, 7 = 17.5 Hz, 1H, -CH2C03CMe3), 3.75 (4, T = 17.5 Hz. 1H,
-CH2C02CMe3), 5.15 (s, 28, -NCHz-), 7.15 (t. ] = 8.2 Hz, 1H, Ar-H), 7.35(d,J =
8.2 Hz, 1H, Ar-H), 7.45-1.70 (m, 3H, Ar-H), 8.38 (dd, J = 8.16 He, 5.70 Hz, 1H,
Ar-ﬁ) e

IR (KBr, cor1): 1750 (CO), 1720 (CO), 1675 (CO)

MS (mfe): 538 (M +H)*, 431 (M+ + H-CMe3)

Anal. Caled; C, 53.55; H, 4.1%; N, 2.60 *
Found: C, 53.49; IL, 4.00; N, 2.63.

6-Chloro-1,2,3,4-tetrahydro-4d-(methoxycarbonyi)-2-methyl-1,3-dioxo-
4-isoquinolineacetic Acid 1,1-Dimethyfethyl Ester

1H NMR (DMSO-dg, 200 MHz); & 1.06 (s, 9H, -CO2CMe3), 3.3 (s, 3H, -NCH3),
3.6(s,3H, ~CO2CH3). 3.67 (g. J = 17.5 Hz, 2H, -CH>CO>CMe3), 7.68 (dd, ¥ =9.0
Hz, 1.6 Hz, 1H, Ar-H), 7.77 (4, T = 2.0 Hz, 1H, Ac-H), 8.21 {d, J = 8.2 Hz, IH,
ArHDh '

IR (KBr, carl): 1740 (CO), 1720 (CO), 1680 (CO)
MS {m/e): 381 (M) -
Anst Caled: C, 5682 H, 5.28; N, 3.67
Found: C, 57.00; H, 5.41; N, 3.66
mp. 135-136°C.

4-isoquinolineacetic Acid 1,1-Dimethylethyl Ester

15 NMR (DMSO-d, 200 MH2): 5 1.05[s, 9H, -C(CHs)s], 3.28 (s, 3H, -NCHa),
3.59 (s,3H, -CO,CH3), 3.58 (d, J = 17.03 Hz, IH, -CHyCO9-), 3.67 (d, J = 17.03
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. 1H NMR. (DMSO-dg, 400 MHz): 8 3.56 (5, 3H, -C0>CH3), 3.6 (d, T = 17.9 Hz, 1H,

- ~— AHP-9694
.19.

Hz, 1H, -CH3CO0>-), 7.81 (44, T = 8.4 Hz, 1.85 Hz, 11, Ar-H), 7.38 (d, J = 1.31
Hz, 1H, Ar-JD, 8.08 (4, T= 8.4 Hz, 1H, Ar-H) '

IR (KBrz, corl): 1740 (CO), 1710 (CO), 1670 {CO)
MS (m/e): 425 QMF), 370 (M* -CqHy), 352 (MH-CaligO)
Anal. Caled.: AC, 50.72; H, 4.73; N, 3.29
Found: C,5047; H,4.68;N,3.12
m.p. 152-153°C,

Step ¢ 2-[(4-Bromo-2-fluorophenyl)methyl]-1,2,3,4-tetrabydro-
4-(methoxycarbonyi)-1,3-dioxo-4-isoquinolineacetic Acid

A mixtre of 2-[(4-bromo-2-fluorophenyl)methyl}-1,2,3,4-tetrahydro-4-
(methoxycarbonyl)-1,3-dioxo-4-isoquinolineacetic acid 1,1-dimethylethyl ester (5.19

£, 9.81 oomol), CHClz (100 ml) and CF3COoH (20 ml) was stimred at room .-

temperature for 5 hours. The volatiles were removed in vacuo and the residoe was
purified by flash chromatography on acid washed silica gel (5% HzPO4 in MeOH), to
give a white solid (4.12 g, 90.5%, m.p. 139-140°C).

14 NMR (DMSOQ-dg, 400 MHz): 5 3.54 (5, 3H, C02CH3), 3.64 (g, ¥ = 17.67 Hz,
2H, CH2CO5H), 5.12 (g, J = 15.34 Hz, 2, -NCH»-), 7.14 (t, = 8.22 Hz, 1H, A~
ED, 7.3 (d, T = 8.3 Hz, 1H, Ar-H), 7.5-7.6 (m, 3H, Ar-ED, 7.76 (d, ] = 7.4 Hz, 1H,
Ar-H), 8.16 (4, T = 7.8 He, 1H, Ar-H), 12.35 (s, 1H, -CO;H)

IR (KBr, cur 1): 3280 (OH), 3200-2700 (CO2H), 1750 (CO), 1720 (CO), 1675 (CO) -
MS (m/e): 463 (M*), 445 (M*-H, -0H)
Anal, Caled: C,51.28; H, 3.30; N, 2.99

Found: C, 51.26; H, 348; N, 295.

The following compound was obtained in subsmantially the sanoe manner as that
of Example 1, Step €):

2-[(4-Bromo-2-fluorophenylmethyl]-6-fluoro-1,2,3,4-tetrakydro-4-
(methoxycarbonyl)-1,3-dioxo-4-isoquinolineacetic Acid

-CH2CO2H), 3.8 (d, I = 17.9 Hz, 1H, -CH;COzH), 5.1 (44, J = 15.5 Hz, 2H,
-NCH2-), 7.12 (s, ¥ = 8.23 Hz, 1H, Ar-H), 7.31 (dd, T = 8.28 Hz, 1.68 Hz, 1H, Ar-
1), 745 (dt, J = 8.556 Hz, 2.5 Hz, 1H, Ar-H), 7.54 (dd, } = 9.77 Hz, 1.89 Hz, 1H,

X
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. mp. 132-133.5°C.

m.p. 194-195°C.

— N AHP-9694
«20 -

Ar-ID, 7.64 (dd, T = 9.61 Hz, 2.46 Hz, 1H, ArH), 823 (44, J = 8.79 Hz, 5.81 Hz,
1H, Ar-H), 12.67 (br s, 15, -COBD :

IR (KBr, caorl): 3400-2700 (COsH), 1745 (CO), 1710 (CO), 1670 (CO)
MS (m/c): 481 (M*), 405 (M*+-COo, -CH3OH)
Anal. Caled: C,49.81; H, 2.93; N, 2.90

Found: C, 49.94; 1, 3.03; N, 2.84

6-C_hloro-1,2,3,4-tei_:rahydro-4-(methoxycarbonyl)-Z-methyl-l,s-dioxo-
4-isoquinolineacetic Acid -

15 NMR. (DMSO-dg, 200 MHz): § 3.27 (s, 3H, -CH3), 3.59 (s, 3H, -COCH3), 3.64
(g, ¥ = 17.5 Hz, 2H, -CHCO;H), 7.65 (dd, J = 8.6 Hz, 2.0 Hz, 1H, AcHD), 7.78 (4,
J =208z, 16, ArH), 8.18 (d, J = 3.0 Hz, 18, Ar-H) ol

IR (KBr, cr-1); 3440 (OH), 3200-2700 (CO2ED, 1750 (CO), 1710 (CO), 1675 (CO) “
MS (mie): 325 (M*) |
Anal. Caled.: C, 51.63; H, 3.71; N, 4.30
Femnd: C, 51.73; H, 2.70; N, 4.23
m.p. 185-195°C.

6-Bromo-1,2,3,4-tetrahydro-4-(methoxycarbonyi)-2-methyl-1,3-dioxo-
4-isoquinolineacefic Acid

IH NMR (DMSO-dg, 200 MHz): § 3.26 (s, 3H, N-CHz), 3.53 (@, J = 17.2 Hz, 1H,
-CHoH), 3.58 (s, 3H, -C02CH3), 3.74 (d, I = 17.2 Hz, 1H, -CH,COzH)}, 7.77 (44,
1 =82 Bz, 22 Hz, 1H, Ac-H), 7.87 @&, T = 2.2 Hz, 1H, Ar-H), 8.0 (d, ] = 8.2 Hz,
1H, Ar-ED, 12.64 (s, 1H, -COoH)

IR (KBr, col): 3450-2600 (COxH), 1735 (CO), 1700 (C0O}, 1660 (CO)
MS (m/e): 369 (M¥), 324 (MF-COZED
Anal. Caled.: C, 4543 H, 327; N, 3.78

Found: C, 45.04; H, 3.16; N, 3.62

_—_—
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Step 1) 1'-Amino-z-[(4-bromc-z-ﬂuoroplnenyl)methyl]spiro[isoquiho-
line-4(1H}),3'-pyrrolidine]-1,2°,3,5'(2H)-tetrone

To a solution of 2-[(4-bromo-2-fluorophenyl)methyl]-1,2,3,4-tetrahydro-4-
(methoxycarbonyl)-1,3-dioxo-4-isoquinolineacetic acid (2.5 g, 5.3% xmuol) in DMF
(60 mL) were added 1-(3-dimethylaminopropyl)-3-ethylcarbodiitide hydrochloride
(DCC, 1.34 g, 7.0 muool) and 1-hydroxybenzoiazole hydrate (FIOBT, 1.09 g, 8.08
ronol). After stiming for 2 hours, anhydrous hydrazine (0.22 mL, 7.0 mamol) was
added dropwise, followed by EtsN (1.5 mL, 10.77 mmol) addition. The mixture was
stirred for 30 minutes, poured into Hz0, nemralized with HCI (2N) and extracted with
EtOAc. The organic extracts wers dried over MgSQ4. Evaporation and purification by
flash chromatography (hexane/EtOAs 1:1) and subsequeat crystallization from
ether/hexane (after cooling to -20°C) gave a white solid (1.68 g, 70.0%, m.p. 95-
97°C). :

1H NMR (DMSO-dg, 400 MHz): 5 3.33 (d, J = 182 Hz, 1H, -HCHCO), 3.51 (,
=182 Hz, 1H, -HCHCO-}, 5.07 (s, 2H, -NCHy-), 523 (s, 2H, -NH2). 7.17 (&,
J= 8.3 Hz, 1H, Ar-H). 733 (dd, J = 8.3 Hz, 1.7 Hz, 1H, Ar-H), 7.54 (m, 2H, Ar-
H), 7.63 (¢, § = 8.51 Hz, 1H, Ar-H), 7.79 (dt, = 8.7 Hz, 1.25 Hz, 1H, Ar-ED 8.18
(dd. J = 7.7 Hz, 1.25 Hz, 11, ArE)

IR (KBr cm-l):'3340 NH), 1720 (C=0), 1670 (C=0Q}
MS (m/e): 445(4, M*)
Anal. Caled: C,51.14; H, 2.94; N, 942

Found: C, 51.04; H, 2.94; N, 9.30,

The following compound was prepared in substantially the same manner as that
of Example 1, Step ©)

1"-Amino.z..[gd-nmmo-z-ﬂnmpnenyl)metuyu-s-nuomspim[iso-
gmisoline-4(1H),3'~-pyrrolidine]-1,2",3,5'(2H)-tetrone

1H NMR (DMSO-dg, 400 MHz): 3 342 (g, ] = 18.2 Hz, 2H, ~CHaCO-), 5.05 (s,
2H, -NCHo-), 5.18 (5, 2ZH, -NHp), 7.15 (t, T= 8.3 Hz, 1H, Ar-H), 7.33 (dd, T = 8.1

" Hz, 166 ¥z, 19, ArED, 749 (dt, J = 8.5 Hz, 2.29 Hz, 1H, Ar-H), 7.55 (34, T =

9.96 Hz, 1.87 Hz, TH, Ar-¥D), 7.6 (dd. T =9.75 Hz, 2.49 Hz, 1H, Ar-H), 8.24 {dd,
J = 3.9 Hz, 5.8 Hz, 1H, Ar-H)

_— .
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. TH NMR (DMSO-dg, 400 MHz): 8 1.72 (s, 3H, -CHs), 2.14 (s, 35, -CHz3), 3.57 (s,

~ et AHP-96%4

IR (KBr, cor1): 3350 (NH), 3280 (NH), 1730 (C=0), 1710 (C=0), 1670 (C=0}
MS (m/e): 463 (94, M) -
Axal. Caled.: G, 49.16; H, 2.61; N, 9.05

Found: C, 49.19; H, 2.66; N, 896
m.p, 232-234°C,

Step g) 2—[(4-Bromn-z“ﬁuorophenyl)methyl]-l‘-[(l-etlxylpropylidene)-
aminolspiro[isoguinoline-4(1H),3'-pyrrolidine]-1,2',3,5'(2H)-tetrone

A mixmre of 1'-atring-2-[{4-bromo-2-fluorophenylmethyllspirofisoquincline-
4(1H)},3pymrolidine}-1,2".3,5'(2H)-tetrone (2.0 g, 4.48 mmol), 3-pentanone (20 mL)
and 10-camphorsnifonic acid (5 mg) was stired at 75°C for 20 mingtes. Next, the
volatiles were removed in vaceo and the residue was purified by flash chromatography
on silica gel {(hexane/EtOAc 2:1) to give a white solid (1.69 g, 73.7%, m.p. 144-
146°C). : .

IH NMR (DMSO-dg, 400 MHz): 5 0.83 (t, T =7.47 Hz, 3H, -CH2CH3), 1.08 (1, T =
7.26 Hz, 3H, -CH;CH3), 2.0 (g, J = 7.47 Hz, 2H, -CH,CH3), 2.5 (g, I = 7.26 Hz,
2H, -CH,CH3), 3.59 (s, 2H, -CHoCO-), 5.06 (g, ] = 15.15 Hz, 2H, -NCHz-), 7.15
{t, T = 8.1 Hz, 1H, Ar-HD, 7.3 (dd, J = 8.1 Hz, 1.66 Hz, 1H, Ar-H), 7.53 (dd, J =
9.96 Hz, 1.87 Hz, 1H, Ar-H), 7.65 (d1, T = $.3 Hz, 2.07 Hz, 1H, Ar-H), 7.8 (m,
2H, Ar-H), 8.2 (dd, J = 83 Hz, 125 Hz, 1H, ArH)

IR (KB cnrl): 1700 (C=0), 1670 (C=0)
MS (mje): S13 (11, M#), 387 (28, M*-CONN=C(CHoCHz)
Anal, Caled.: C,56.04; H 4.1 N, 8.17

Found: C, 56.44; H, 4.10; N, 8.06.

The following compounds were prepared in substantally the same manner as that of
Example 1, Snepg)' '

2-[{4-Brome-2-flucrophenylmethyl]-1'-[{I-methylethylidene)aminoe]-
spirolisoquinoline-4(1H),3'-pyrrolidine]-1,2*,3,5'-(2H)-tetrone

2K, -CH2C0O-), 5.07 (d4, J = 154 He, 2H, -NCHy), 7.14 (8, ] = 824 Hz, 14, Ar-
KD, 73 (dd, T = 8.24 Hz, 1.5 Hz, 1H, Ar-H), 7.52 (44, T = 0.81 Hz, 19 ¥z, 1H, Ar-
X)), 7.63 (rw, 1H, Ar-H), 7.31 (m, 2H, Ar-H), 8.17 (4, J = 7.63 Hz, 1H, ArH))
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IR (KBr, crl): 1710 (C=0), 1670 (C=0)
MS (m/e): 485 (78 M#), 387 [100, M+-CONNC(CH3CHs)s]
Apal. Caled.: C, 54.34; H,3.5; N, 8.64
Found: C, 54.35; H, 3.62; N, 8.34
m.p. 127-129°C,

2-[(4-Bmmo-z-ﬂnorophenyl)methyl]-6-f.|uoro-1'-[(l;methylethyljdene}-
aminolspiro[isoquinoline-4(1H),3'-pyrrolidine]-1,2%,3,5'(2H)-tetrone

1H NMR (DMSO-dg, 400 MHz): § 1.71 (s, 3H, -CHz), 2.15 (s, 3H, -CH3), 3.55
(dd, ¥ = 18.0 Hz, 2H, -CH>CO-), 5.05 (dd, J = 15.4 Hz, 2H, -NCHa), 7.14 (t, T =
8.3 Hz, 1H, AxH), 7.35 (3d, J = 83 Hz, 1.6 Bz, 1H, Ar-H), 7.52 (m, 25, ArED,
7.88 (dd, ) = 9,96 Hz, 2.5 Hz, 15, Ar-H), 827 (44, T = 8.9 Hz, 6.1 Hz, 1H, Ar-H)

IR (KBr, enr-l): 1710 (C=0), 1665 (C=0)
MS (mfe): 503 (10, M*), 405 [14, M+-CONN=C(CHs)2] M
Aual, Caled.: C, 5240; H, 3.20; N, 833
Found: C, 52.25; H,3.08; N, 831
m.p. 152-154°C.

2-[(4~-Bromo-2-fluorophenyl)methyl]-1'-(cyclopentylideneamino)spiro-
[isoquinoline-4(1H),3'-pyrrolidine]-1,2°,3,5'(2H)-tetrone

1H NMR (DMSO-d, 400 MHz): § L.7-1.78 (m, 45, -CHyCHoCH>CHZ-), 1.99 {1,
IT= 7.68 Hz, 2H, -CHoCH,;CH3CH32-), 25 (, 7 = 7.26 Hz, 28,
~CHoCHyCHCH-), 3.56(s, 2H,-CH>CO-), 5.0 (4, J = 15.36 Hz, 1H, -NHCH-),
5.13 (d, Y = 15.36 Mz, 1K, -NHCH-), 7.16 (t, 7 = 8.3 Hz, 1H, Ar-HD), 7.35 (dd, T =
8.3 Hz, 1.87 Hz, 1H, Ar-H), 7.53 (dd, J = 9.75 Hz, 1.87 Hz, 1H, AcH), 7.65 @1,
Y = 8.3 Hz, 2.07 Hz, 1H, Ar-H), 7.81 (m, 2H, Ar-H), 8.2 (dd, T = 7.9 Hz, 0.85 Hz,
1H, Ar-H)

IR (KBr, carl): 1705 (C=0), 1670 (C=0)
M/S (m/e): 511 (8, M)

. Anal. Caled.: C, 5626; H, 3.74; N, 820

Found: C, 56.60; ©, 3.74; N, 8.11

-m.p. 142-144°C.
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2-[(4-Bromo-z-ﬂuomplxenyl)methyl]-l'-[(tetrahydroétlH-pyran-4-yl-
idene)amino]lspiro[isoquinoline-4(1H),3'~-pyrrolidine]-1,2',3,5'(2H)-
tetrone

1H NMR (DMSO-dg, 400 MHz): § 2.16 (t, J = 5.6 Hz, 2H, -CEhCH0-), 2.57 (L. T =
5.8 Hz, 2H, -CH2CH20-), 3.5-3.6 {m, 4H, -CHCO-, -CH2CH20-), 3.76-3.83 (m,
2H, -CHLCHo0-), 5.06 (dd, I = 15.15 Bz, 2K, -NCHy-), 7.15 {t, T = 8.1 Hz, 1H,
Ar-B), 7.36 (dd, ] = 8.3 Hz, 1.87 Hz, 1H, Ar-H), 7.55 (dd, J = 9.96 Hz, 2.07 Hz,
1H, Ar-H), 7.65 (m, 181, Ar-H), 7.82 (m, 28, Ar-ED, 8.2 (dd, T = 7.68 Hz, 0.83 Hz,
1H, Ar-H) |

IR (KBr, cm1): 1705 (C=0), 1655 (C=0)

MS (m/e): 527 (62, MH)

Anal. Caled.: C, 5456; H, 3.62; N, 7.95
Found: C, 54.40; H,3.65; N, 791

mp. 161-163°C.
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‘We claimz

1. ‘The compounds of structural formuia (1)

5 wherein:

R and R2 are independently hydrogen, alkyl containing 1to6carbonamms,
halogen, lower alkoxy containing 1 to 6 carbon atoms, trifluoromethyl,
nitro, aryl or aryl (Qower alkylloxy wherein aryl contains & to 10 carbon
atoms and lower alicyl contains 1 to 6 carbon atoms;

10 R3 is Jower alkyl conaining 1 1o 6 carbon atoms, aryl, aryl (lower alkyl) or
dihalogen substinated aryl (lower alkyl) wherein aryl contains 6 to 10 caxbon
‘atoms and lower alkyl contains 1 1o 6 carbon atoms;

R% and RS are independently hydrogen, alkyl containing 1 to 12 carbon atoms,
aryl, aryl (Jower alkyl) wherein aryl contains 6 to 10 carbon atoms and

15 lower alicyl contains 1 to 6 carbon atoms, or R4 and RS are joined to form
' alicyclic or herteocyelic rings selected from the group consisting of
& " wherein n= 1-10; X wherein X=0, 5, 80, §
=1 W =0, 3 >
\‘J W n N/ Oy
— Whﬂr&iﬂR‘:H,lowa:alkyI
/ \r wherein X =0, S; and / iN-Rﬁ contaimng 1 to 6 carbon atoms,
N/ \/  ayloraryl (lower alkylwherein
axyl contain 6 t 10 carbon atoms
and lower alkyl contains 1 to0 6
carbon atorns,
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2. The compounds according to claim 1 of stricmral fornoula 0D

R
N’N ®

wherein:
R and R2 are hydrogen or halogen; R3 is dihalogen substitated beozyl; R4 and
5 R are lower alkyl containing 1 to 3 carbon atoms or R4 and RS are joined to
form alicyclic or heterocyclic rings selected from the group consisting of .

= O

3. The compound according to claim 2  2-[(4-bromo-2-fluorophenyl)methyl]-1-
[(1-methylethylidenc)amino] spirolisoquinoline-4{1H),3pyrrolidine]-1,2'.3,5'(2H)-
10  tetrome. '

4, The compound according to claim 2 2-{(4-bromo-2-fluorophenylmethyl]-6-
fluoro- 1’—[(l—methylethyﬁdcnc)mﬁno]spiro-[isoquinoline—4(1H),3‘-py_n~olidine]—
1,2',3,5'(2H)-tetrone.

5. The compound according to claim 2 2-[(4-bromo-2-fluorophenyi)methyl]-1-
15 [(l-ethylpropylidene)amino]spirofisoquinofine-4(1H),3-pyrrolidine]-1,2'3,5(2H)-
tetrone.

6. The compound according to claim 2 2-[{(4-bromo-2-flacrophenyl)methyl]-1*-
(cyclopentylideneamino)spiro[isoquinoline-4(1H),3-pyrrolidine}-1,2',3,5'CCH)-
tetrone.

20 7. The compound according to claim 2 2-[(4-bromo-2-flucrophenylmethyi]-1-
[(tctrahydro-4H-pyran-4-ylidenc)amino}spirofisoquinoline-4(1H),3~pyrrolidine]-
1,2°,3,5'(2H)-tetrone.
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8. A pharmaceutical compoﬂnon comptising a commpound as claimed in any one of
Claims 1107 incombinaﬁonprassodaﬁonwiﬁxaphmceuﬁcally acceptable carrier.

9. A method of preparation of a compound as claimed in Claim I, wherein 2
compound having the forroula Ia

wherein R3, R2 and R3 are as defined in Claim 1 is reacted with a carbonyl compounnd |
having the formula R*CORS where R# and RS are as defined in Claim 1 or 2 reactive
degivative thereof.

10. A method of making a pharmacentical composition clatmed ifn Claim 8 wherein
10  a compound as claimed in any one of Clahms 1 to 7 is brought info combination or

association with 2 pharmaceutically accepinble carrier.

11. A compound having the formula Ia as illustrated in Claim 9 where R1, R2 and

R3 are as defined in Claim 1.

12,  Aumethod of making a compound as claimed in Claim 11 wherein a dicarboxylic
15  acid having the formmla

" whereia R1, RZ and R3 ave a3 defined in Claim 1 or a reactive devivative thereof is
converted nto an imide by reaction with hydrazine.
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