-1- PROCESS AND | NTERVEDI ATE FOR MAKI NG | SOQUI NCLI NE DERI VATI VES The
present invention relates to a process for the preparation of
spi ro[ i soqui nol i ne- 4( e Ireggnt invention relates to a process for

pyrroli di nel - 1, i idochatal1dd 2 -dePtitAdatltind it sty a5 al dose

reduct ase |nh|b|tors he I1nvention also relates to naqvel i’nt er medi at es
useful in the pryddalidimeldsz 33k didD-sedTones abdchr ane yussiuhAag ng

the general fcwraﬂdbée[ﬁﬁadcﬂaheMﬁnﬂtﬂﬂﬁavd aﬂ%eRhawbhtheﬁweﬂﬂﬂﬁ hydr ogen
or various substj nts, dro or; Vak

substituents, Nfgn aﬁé)ln é%éﬁ' IfQ%%?bony Pﬁloca%b §°ceﬁ§onyl
sul foxo or C[err] or CJerr] |ower alkylene and nis 1to 3. The nitrites
are di scl osed faip tghe gyrHNHEe Pifs JANRRA IS 1:RIsOJH ‘i'xfi%rti)ierse?a%tv' (Nq WHd
HSP(=S) (CEt)2/HCI . The present invention includes a selected novél subgenus
of conpounds faﬂqqﬁfQ&tQHﬁ?%#ﬁa%aJd cl ass. The novel conpounds have the
advant age of ‘
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and R

substituents, R3 represents hydrogen or various

in which R represent hydrogen or various
substituents, M and W are independently carbonyl,
thiocarbonyl, sulfonyl, sulfoxo or Cl or C2 lower
alkylene and n is 1 to 3. The nitriles are disclosed
for the purpose of preparing thioamides by reaction
with HSP(=S)(OEt)ZIHC1. The present invention includes
a selected novel subgenus of compounds falling within
the said class. The novel compounds have the advantage
of being useful in an improved method of preparing
spirolisoquinoline-4(1H),3 -pyrrolidinel-
1,2°,3,5’(2H)-tetrones from 1,2,3,4-tetrahydro-1,3-~

dioxo-4-isoquinolinecarboxylic acid esters.



dioxo—4—isoquinolinecarboxylic acid esters. The method
bei ng usef ul incampkﬁpeevad d ahepreapartiing spinpojundodsi rebiceed4( 1H), 3
- pyrrolidine]- er [ I t.etr.qQn frQ elkahydro- 1, 3-
di oxo- 4-i soqui. nor i%ri?eca‘kb%yil %IIJ"'( ? er% et%l-e' Br?bsén%ﬂg% ?(Q(E):E)al égl oses a
met hod of prepafhikgodpiceo —[QW |an=e thel H-pRIsdritrijonpy r Tbei gesend
1,2[err],3,5[ergkeg Hhot'n%tr QIS :fernQJUajl o3 :thid 9&4&%%%%@1 group with

dloxo 4- |squ|n0I|necar li,c acid esters._ The net nBrlses-
st es. tri luoroacetlc acid to ppPngﬁUEhfggg(Eéﬁﬁpggggta %9eps

The starting codpeildtiiver &FC itk wﬁdrttmtaptc)dmplanmmceu'&xbethmrﬁhetapesence
conpt | seb renovEPRBF TPRE CRECARY DOty Sy ot Reer M ohr 8aserPEERE % o
produce the 4-(sagebbxfmdilloyea @@rmmﬂqnua(ﬁb1ﬂmgpaﬁ§rthﬁg conpound. The
third step conpjLggesanacli2NGat AN AL VG t3Ged 0¥ tReaseaYREhEY

compound. The fourth step comprises cyclization of

this amide in the presence of a suitable base.

The prior art method employs three steps for the
conversion of the starting compound into its
4-(2-amino-2-oxoethyl) derivative. The present
invention provides a process in which this conversion
is carried out in fewer steps, namely two steps. Each
of these steps can be performed in very high yield.
Thus the invention has the advantage that it can be
carried out in higher yields than the prior art method.

The present invention provides a process for the
preparation of a compound having the formula II

o (II)



agent foll owed b¥)amencaempeoumde havdnghdhe (Edrawileo-IZI oxoet hyl ) derivative
of the starting conpound. The fourth step conprises cyclization of this

am de in the presence of a suitable base. The prior art nethod enpl oys
three steps for the conversion of the starting conpound into its
4-(2-am no- 2-oxoethyl) derivative. The p @zRnt invention provi des a
process in which this conversigdn ig\carrikd oub in fewer steps, nanely two
steps. Each of these steps can bg ' P11 very high yield. Thus the

i nvention has the advantage that be chgried out in higher yields
than the prior art nethod. EP-A- 8% R
2[err],3[err]-dihydrospiro [pyrrolihe-3,0ferr] (5 err]H-pyrrolo[l,2, 3-de]
[ 1, 4] benzoxazine]- 2,5,5,-triones can be ®repared from 6-cy hyl - 2, 3-
di hydr o- 5- oxopyrrol o[ 1, 2, 3-de] - 1, 4- benzoxazi ne- 6- carboxylic acid | ower

al kyl esters eithes, diregtl r 2 a . 3,
6-carbanny|neth%?-gPﬁééiﬁyd§88530x85§rﬁglgff}?ﬁé—above and -CO,R™ 1s

de] - 1, 4- benzoxazhnestetagboxpl preferablloneCOgMeyl isstcaagmomethylated to

prepare a compound having the formula IV

(IV)

2

in which Rl, R and -C02R3 are as defined above;

(2) the compound having formula IV is hydrated to
prepare an amide having the formula V

CONH2

2 (V)



"The present invER?i ontPRofMdde BaBiBgectber SprmRdapyepsr S¥FEH268 ¥it8nBound
havi ng the fornpheel to[ €6k theALBmPBEAAEREvViRg EBrmalahIR)er Thei s hydrogen

hal d < hyl . di 5 i b i n,Whi ch
(D ompountr PEDF 5™ A SPoPRarAdPe: they PHFEPEP PAVRASCRORS PRy
Rlerr] are as dasimed abwpeundd.-CJerr]Rerr] is an ester group preferably

-CdJerr]Me, is cyanonethylated to prepare a conpound having the formula IV

CN 3 [err] in which rr err] and - err err] are as defi ned above;
[ ] ﬁLf iL giefeLably thLgean%ore]preferably

fluorine. R2 is preferably dihalogen- substituted
benzyl, more preferably (4-bromo-2-fluorophenyl)
methyl. R3 is preferably methyl.

The compounds having formula III can be prepared
in manner known per se. Our preferred compounds of
formula III, the methyl esters, are preferably prepared
by the steps designated (a) and . (b) below.

The cyanomethylation reaction can be carried out
by reaction of the compound having formula III with a
cyanomethylating agent, i.e. a compound having the
formula CNCH, X where X is a leaving group, preferably
bromine, in the presence of a base such as potassium
carbonate. The reaction can be performed in a
conventional solvent. We prefer to carry out the
reaction at about 0°C in a a combination of DMF and
acetone. The cyanomethylation can be carried out in
vields of around 94% and 95%.

The conversion of the nitrile (IV) into the amide
(V) is preferably carried out in a manner avoiding
aqueous base or aqueous acid in order to avoid
hydrolysis of the ester group —C02R3. Thus the
hydration of the nitrile (IV) is suitably performed
under non-hydrolytic conditions. We prefer to carry

out the hydration by reaction of the nitrile with an
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(2) the corrpodi‘??;fE REAFRNGD I A 9thyk efhRmiat IO YRbar EXFeaRi 88 havi ng
the fornula V [e&iHd alcoMd? I8P SR s4=.rrdé1 awia.‘duﬁicﬁui $hEvéht andas

co def d b d h the.f I
Ve tyol i zet witF e R epdtINe T abRE tok T et 1P SR
I nvention al so pgatanamis nidthandlJ téEhdsa/maycfu:arrmﬂ are/ sl hevedobpounds.

f fel1abl ¥ f f bl
Rierr] is preferghl Y 1&3”@5&%!:9 B?ﬁ d{ﬁ%é%lg[%é&hﬁo éS F?a y

di hal ogen- substl ute benzy nDre pre era r ono- uoropheny

nethyl . R3 is frafemead lrraﬁﬁrﬂjmfdﬁ ntiY&: | 1 TR@an be
prepared in rranrtﬁind@wzrbrpeff &Ehe Qartrarl@‘ arrved e el saref aé orvyl @ahl |,

the methyl est erbS arr(?rlpe fo(ai{tabilry fieel%a about 92% to 95%.

The cyclization of the amide (V) is preferably
carried out in the presence of NaH in DMF.

If R3 in formula III is homochiral then the
intermediate compounds of formulae IV and V will be a
mixture of diastereoisomers which may be separated by
means known in the art, e.g crystallisation and
chromotography. In this case cyclization of compound V
will give a single enantiomer of formula II.



The process of the present invention is illustrated by the following process:
by the steps designated (a) and (b) below. The cyanonethyl ation reaction
can be carried out by reaction of the conpound having fornula Itl with a
cyanonet hyl ating agent, i.e. a conpound havi Qg he formula CNCH[ err] X where
X is a leaving group, preferably brom ne, presence of a base (?,thh as
pot assi um car bonat ® T ' e
solvent. W prefer to n a*Go,Me —

Clt he rsepa) i or—eat—abowt Of ef
conbi nati on of DVF andwg )€ e cyanonmeNafl, €uBon can b
yi el ds of around 94% and O2fhe conversion of the nitrile
amde (V) is preferably ¥&rried out in a manner avoidi ng aqu&lils base or
aqueous acid in order to avoid hydrolysis of the ester group -CJerr]R
[err] Thus the hydration of the nitrile (I1V) i<ogMétably perfornmed under
non- hydrol ytic con iyns. bef er t oRGar o the hydratiqn by reaction
of the nitrile wt%kgb? '—* o spe]’ "L 0

2) R’NH, Nop2

EI3N, THF o)

VIIT

CN
. CO,M

BICH2CN, K2C03 R} 02 ¢
DMF, acetone N step d) ————
0°C YR
0]
IX
CONH,
CO,Me
MeOH, B0 R! o stepey ~ NabH/DMF
s ———
HCI (gas) '

No R?

(8]

X
o)
NH
: O
R 0
N, R?
0
5 IT.

wherein R! and R2 are as defined above.



AHP- 9839 EPC -5- al cohol and a hydrogen hal€Ne_ (hydrogen chl oride or

hydr ogen brom de) under essentially anhydigus tions. The reaction is
preferably carried out in the pregegce of MAthgl ether as solvent. Excess
of the al cohol may al so serve as addiryl ony vent. As preferred reactants
one may use by hydrogen chloride gas § \ nol . Thesecysepctants are
believed to produce an imdo ester sal t™whi dily deconposes to-form
met hyl chloride and the desired am de (V). dhe nversion of the nitrile
(I'V) into the amde (V) can be carried out in yields of about 92%to 95%

The cyclization of the amd referably carried out in the presence
of NaH in DVF. §f WereinRlgn am|a|s|dc nedigboNsehi ral then the internediate
conpounds of formulae IV and Vwll be a mxture of di ast ereoi soners which

may be separated by megqs knows Li,t DG alhiaesrod plp¥id pitopial duibiA R 4 1), 3+
pyrrolidine}-1,2",3,5'(2H)-tetrones of formula CEthxch have strong aldose reductase
inhibiting activity and are expected useful as remedies for diabetic complications.
10
The following examples further illustrate this invention.

Example 1

15  2-[(4-Bromo-2-fluorophenyl)methyl]-6-fluorospiro[isoquinoline-4(1H),3"-pyrrolidine]-
1,2",3,5'(2H)-tetrone -

Stepa)
(2-Carboxy-6-fluorophenyl)propanedioic Acid Dimethyl Ester
20 _
To a rapidly stirred cold suspension (0°C) of 2-chloro-4-fluorobenzoic acid (20.0 g,
114.6 mmol), cuprous bromide (1.64 g, 11.46 mmol) and dimethyl malonate (250 g)
was added NaH (80% in mineral oil, 8.25 g, 275.04 mmol) over a 30 minute period,
while a stream of dry N2 was passed over the mixture. After the addition of the NaH
25 had been completed, the mixture wa stirred at 85°C for 3 hours. At this point, the
suspension had turned to a solid mass, which was dissolved in H20 (1000 mL). The
aqueous layer was extracted with diethyl ether (3 x 500 mL) and was acidified with
HCl (2N). The mixture was extracted with EtOAc and dried over MgSO4.
Evaporation gave an off-white solid which was recrystallized from ether/hexane (after
30 cooling to -20°C) to give a white solid (27.5 g, 89%). 'H NMR (DMSO-dg, 400
MHz): § 3.68 [s, 6H, (-CO,Me)2], 5.79 (s, 1H, Ar-H), 7.12 (dd, J = 10.06 Hz, 2.61



Addiey dhdy S2ETLARJy 43N \ARDIL, Wil " J JRVVTLIVU \WNWJLLL), LT JV \WV), LU0V WAV, VAL

chr omat ogr aphy. | &{ed 29040 x GO 20, (M- SH3 QB G ntF L\ M- CH3GHYE0-LQaGElpdie
enantioner of fornMAR 121.5-123.04d2- 9839 EPC -6- The process of the present
i nvention is il kust rated- by the foll O\M mcbt?@'ﬁb%rﬁlﬂ]{@rr] [err]

»53.34 H. 4.4

wherein Rlerr] and Rlerr] are as defined above. pr esent
i nvention includes the conpound of fornul aFewnd CoRpEH,3.%3

wherein[err]Rlerr] and Rerr] are as defined above.

The following compounds were prepared in substantially the same manner as that of
10  Example 1 Step a):

(2-Carboxyphenyl)propanedioic Acid Dimethyl Ester

IH NMR (DMSO-dg, 400 MHz): § 3.67 [s, 6H, -CH(C)2CH3)21, 5.72 [s, 1H,
15§ -CH(CO2CH3)l, 7.3 (d, T = 7.76 Hz, 1H, Ar-H), 7.45 (dt, J = 7.66 Hz, 1.12 Hz,
1H, Ar-H), 7.6 (dt, ] = 7.66 Hz, 1.45 Hz, 1H, Ar-H), 7.94 (dd, ] = 7.8 Hz, 1.33 Hz,
1H, Ar-H), 13.2 (s, 1H, -CO2H); IR (KBr, cm1): 3300-2700 (CO2H), 1750 (CO),
1730 (CO), 1680 (CO); MS (m/e): 252 (M*), 220 (M*-CH30H), 188 (M*-
2xCH30H); M.P. 119-120°C.
20 Anal. Calc'd:.G, 57.14; H, 4.80
Found: C, 57.05; H, 4.78

(2-Carboxy-6-chlorophenyl)propanedioic Acid Dimethyl Ester

25 lH NMR (DMSO-dg, 200 MHz): & 3.69 [s, 6H, (-CO2Me)2], 5.78 [s, 1H, Ar-
' CH(CO2Me)2], 7.38 (d, J = 1.8 Hz, 1H, Ar-H), 7.58 (dd, J = 7.8 Hz, 1.8 Hz, 1H,
Ar-H), 7.96 (d, J = 8.2 Hz, 1H, Ar-H), 13.5 (br s, 1H, -COH); IR (XBr, cm-1):
3200-2700 (CO2H), 1760 (CO), 1740 (CO), 1690 (CO); MS (m/e): 286 (20 M), 254
(64, M+-CH30H), 222 (60, M+-2xCH30H)
30 Anal. Calc'd: C, 50.28; H, 3.87
Found: C, 50.40; H, 3.87
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(1X) is useful as iseauinelinecasderylic AciddMethyldsteari ng
spi ro[isoquinolinC-4(1H), 3[err]-
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85 Cf 3 h t I
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extracted wit H5di ddHg):: &3.A8(s. @ 'XC @@_Bi )3 E’néﬁ Vs H@Haﬂf 708 il 796 He, 2%,
The m xture was emrtayt,?ezi i 1tm ARy, rvl% M ALHEORY 954 M) SH, ArchD, 8.1-8.26
Evaporation gave 98, S5 alih! fe 3k, 85! Sy’ CEEIEI LETFEE B (i 42
(M), 391 (M"'-CH3OH). M.P.157-158°C.

Anal. Calc'd: C, 50.97; H, 2.85; N, 3.30

20 Found: €, 50.86; H, 2.86; N, 3.33

The following compounds were prepared in substantially the same manner as that of
Example 1 Step b):

25  2-[(4-Bromo-2-fluorophenyl)methyl]-1,2,3,4-tetrahydro-1,3-dioxo-4-isoquinoline-
carboxylic Acid Methyl Ester

1H NMR (DMSO-dg, 400 MHz): § [3.67, 3.99 (s, 3H, -CO2CH3, tautomeric], [5.06
(q, J = 15.4 Hz), 5.29 (s) 2H, N-CH3>-, tautomeric], 5.03 (s, 1H, -CHCO,CH3,
30 tautomeric), 7.07-8.44 (m, 7H, Ar-H, tautomeric); IR (KBr, cm-1): 1675 (CO), 1610
(CO), 1490795 (m); MS (m/e): 405 (M*), 373 (M*-MeOH); M.P. 149-150°C.
Anal. Calc'd: C, 53.22; H, 3.23; N, 3.45
Found: C, 52.91; H, 3.20; N, 3.27



30 cooling to -20[err]C) to give a white solid (27.5 g, 89%. [err]H NWR
(DVBO-d[err], 400 &ﬁlIMR[(EMSP -dss, 880 MiHz):643. 2@(@(}&@4\@@@%% -NE€H3],H3.71
ﬁ; H)2 GZ- g (flas J(sy. :kkzomgnélsﬂ -CO 15_%]273-8*4 (Buroreric! A3 (BH, 4H); Ir48
, . , ) 7 r,
cmerr]): 3400- 2% ;ﬁa (Q@&&G@@é’: iM@MET@c?E$é%% 235
(Merr])-CHer]OHM 196-tPerrioH, -Cco, 151 (Merr] -
-CHerr]OHCO-CJerr]CHerr]); MP. 124&15&?& %;Brslsm 977 N, 5.23

Anal. Calc[err]d: C, 53.34; H 4.10 Found: foll ow ng
conmpounds were prepared in substantially Fﬂ%ﬁ% §%ﬁhﬁt—:§ 301’591g #{E? of 10

Exanpl e 1 Stepl®): +(2- Carboxyphenyl) propanedi oic Acid Dinethyl Ester [err]H
NVR (DVMSO- d6, 400 Ml 3 i i : ,
N g o o CH%“e rerh]ﬁf)i)éd]}o Q-%rﬁghyi 3 3- d@dﬂo—&%%?&%ﬂb@&lﬁ%&ﬂ Sfle:hﬁ EZt%r[ S
= 7.66 Hz, 1.12 Hz, 1H, Ar-H), 7.6 dt J = 7.66 Hz, 1.45 Hz, lH Ar-

7.94 (dd, J = 7.8 #&NMLIQQDM,SO-QBWOWHBD 5 [3.24 £5)(%46 @Htamwx@r.BFH)NCEBe]([ Br,
crierr]): 3300- 2709 4QBN(®! tahidnerid Hi -CE5H1117 3% 45U RhromkBROAM TR HYMR (KBE) :

252 (Merrl), p20 (Mepidr oo efoh s | (c 138 ehiey: 233 (), 118 (M+-COMee,

-CONCH3); M.P. 130-131°C.

Anal. Calc'd: C, 61.80; H, 4.75; N, 6.01
Found: C, 61.62; H, 4.8%; N, 5.92
20 -
Step ¢)
2-[(4-Bromo-2-fluorophenyl)methyl}-4-cyanomethyl-6-fluoro-1,2,3,4-tetrahydro-1,3-
dioxo-~4-isoquinolinecarboxylic Acid Methyl Ester

25 To a cold (0°C) suspension of 2-[(4-bromo-2-ﬂuorophenyf)methyl]-G—ﬂuoro-1,2,3,4-
tetrahydro- 1,3-dioxo-4-isoquinolinecarboxylic acid methyl ester (11.0 g, 25.94 mmol),
K2CO3 (3.58 g, 25.94 mmol), DMF (50 mL) and acetone (50 mL) was added freshly
distilled BrCH2CN (3.61 mL, 51.88 mmol) and the mixture was stirred for 10 hours at
0°C and kept in the refrigerator for 4 days. The mixture was then poured into H20,

30 acidified with HCI (ZN), and extracted with EtOAc. The organic extracts were dried
over MgSQ4. Evaporation and purification by flash chromatography hexane/EtOAc
(5/1) gave a light yellow solid (11.45 g, 95.4%). 1H NMR (DMSO-dg, 300 MHz):
5 3.63 (s, 3H, -CO2CH3), 3.73 (d, } = 16.8 Hz, 1H, -HCHCN), 3.9 (d, J = 16.8
Hz, 1H, -HCHCN), 5.14 (dd, J = 15.2 Hgz, 2H, -NCH>-), 7.16 (1, J = 8.1 Hz, 1H,

35 Ar-H), 7.36 (dd, J = 8.1 Hz, 1.8 Hz, 1H, Ar-H), 7.57 (m, 2H, Ar-H), 7.64 (dd, J =
9.3 Hz, 2.4 Hz, 1H, Ar-H), 8.3 (dd, J = 8.7 Hz, 5.7 Hz, 1H, Ar-H); IR (KBr, cm-1):



126°C.
2xCH err]OH); M P. 119-120[err]C. 20 Anal Calc'd: C, 51.86; H, 2.83; N, 6,0hal .

Calc[err]d: C, 57.14; H, -4.80 Found: C, 57odad: ¢514378, 3.00; N, 5.96
(2- Car boxy-5-ch) orophenyl ) propanedi oic Acid Di et hyl Ester 25 [err]H NMR

(DVBO- d6, 200 ). lerr] 3.69 [s, 6H, (-CJerr]Me)2], 578 [s, 1H Ar-
CH(Cq err] M) 2], mgolwmacmnmusdwere prepargtkin H)bstaml@y tbmncjnaﬂnm'@ thazpf 1.8
Hz, 1H, Ar-H), 7 %:a le 2 Ste 1H, Ar-H)), "13.5 (br s, 1H, -Cderr]H);
| R (KBr, cr’r{err]) 0270 2cqerr]H) 1760 -( CO, 1740(CO), 1690 (CO;
Ms (nmfe): 286 (20 I\/[err]) 254 (64, Merr]-CHerr]OH, 222 (60,
Merr]-2xCH err] q—:g-[(@(Bromo-z-ﬂuorophenyl)methyl]-t!—cyanomctnyla]l,2_,3,@4:@51&110}l(;ﬁ-d'ﬁxo-4.

50.28; H 3.84p Foqﬂﬂumame‘é&b&@hchcxdw 1 EsterSt ep b)
2- [ (4-Brono- 2-f| uor ophenyl ) nethyl - quoro 1,2,3,4-tetrahydro-1

, 3-di ox0-4- i soqw nol i necar boxylic ACI d Meth Ester 5 A mixture of
(2- car boxy- 5- | UorBhNBB [(DMSPdactitoMEz)d mﬁmmyc%gﬂa} 1. @. § = B0 Bz,
mol ) and SOCL[ er rijy, (B@H®EN), We6B g ®&Tl2xed H0nH] -HEHG Tbél4\/(aha11=|1g82mrzﬂ,

renoved i n vacuo a&é@e,]aﬁl(g Jch rﬁf‘fﬂ“ﬁ?gﬁdifgg v !_'1:8‘9%& Th)Ar-t-ﬂ,a

second fl ask were
15 7.55(dd, J = 9.7 Hz, 2.1 Hz, 1H, Ar-H), 7.68 (m, 2H, Ar-ﬂ), 7.86 (dt, J = 7.7 Hz,

1.45 Hz, 1H, Ar-H), 8.21 (dd, J = 7.64 Hz, 1.25 Hz, 1H, Ar-H); IR (KBr, cm-1):
2240 (CN), 1760 (CO), 1720 (CO), 1680 (CO); MS (m/e): 444 (M+), 404
(M+-CH2CN); M.P. 108-110°C. (95% yield). |
Anal. Calc'd: C, 53.94; H, 3.15; N, 6.29
20 Found: €, 53.94; H, 3.38; N, 5.93

4-Cyanomethyl-2-methyl-1,2,3,4-terahydro-1,3-dioxo-4-isoquinolinecarboxylic Acid
Methyl Ester

25 !H NMR (DMSO-dg, 400 MHz): § 3.31 (s, 3H, -NCH3), 3.65 (s, 3H, -CO2CH3),
3.67 (d, J = 17.0 Hz, 1H, -HCHCN), 3.76 (d, J = 17.0 Hz, 1H, -HCHCN), 7.58
(dd, J = 7.9 Hz, 1.04 Hz, 1H, Ar-H), 7.69 (dt, ] = 7.9 Hz, 1.04 Hz, 1H, Ar-H), 7.84
(dt, J = 7.26 Hz, 1.45 Hz, 1H, Ar-H), 8.2 (dd, J = 7.3 Hz, 1.45 Hz, 1H, Ar-H); IR
(KBr, cr-1): 2250 (CN), 1760 (CO), 1730 (CO), 1670 (CO); MS (m/e): 272 (M+),
30 213 (M*+-CO2CH3); M.P. 120-122°C. (94.3%yield).
Anal. Calc'd: C, 61.76; H, 4.44; N, 10.29
Found: C, 61.72; H, 4.57; N, 10.07



carooxyiic AcCia Methyi cster
pl aced 4-brono-2-fl uorobenzyl am ne (4 98 g, 24 44 rrrmol) triet hyI am ne

m nutes. The fo 4u
10 minutes and aci dﬁ,lﬁa'eEJMSth(dHDFS(IZI# lﬁmﬂjﬂ&ﬂ@rm 1)3)225&6@8)1 I\WOKCO).
Et OAc and the or ganysp [EYLI6MAE stQm%\erodePm&aeqzeH&PMﬂ% 2°C.

yel l owi sh solid whi(®B.\g%s yikarq/s. alli z&%{&ol{é\ﬁgegg / ﬁum after

cooling -20[err]C) to give a white sol
(DMSO-d[err], 400 15 MHz): [err] 3.98 (sPOMG&W@rH]ﬁ{MIB}%9 5.27 (s,
2H, -NCH[err] Yo 7.08 (t, J =7.95 Hz, 2H, Ar-H), 7.2 (m 1H Ar-H), 7.34

(m 2H Ar- oog;éhp 54 (m 1H, Ar-H), 8.1-8.26 (m 2H, Ar-H): IR (KBr,
cmerr]): 1680 &Pr1, 1660 (CO), 1610 (CO); M5 (me): 423 (Merr]),
391 (Merr]-CHerr F@-BAHWD-B Wme[&-bl]omo-ZAﬂ@drophml)mc@h)'lléﬁ-ﬂﬁﬁmgﬂ,&ﬂl; 2. 85;

N, 3.30 20 " tetrahydro-1,3-dioxo-4-isoquinolinecarbokliékid MethyEsRR; H 2.86; N,
3.33 The foll ow ng corrpounds were prepared I n” substantially the sane manner

as that of Exanmple 1 Step b): 25
2-[ (4-Brono-2-15 uoDmpHﬁl;ghs rmslp;ts]edlhrﬁugh alcald (LY suspersiod- dlZBKQ-bme‘raqluom}Il

ne- carboxylic AC:_PhJ\%& defideh: 1'&%&.@"!’%@ &{oh 3 af%Q uiddfing
[3.67, 3.99 (s, ﬁﬁ%‘]ﬁ L_}tomar (g, $4Hz ,
529 (s) 2H, N OHf EEPpRYIicias o) 1 tﬂm%ﬂrﬁ‘m[( ¢ mLyggd
tautoneric), 7.07- &Wdrc(uEMeDH (2002 i, 4938& mrmt)i The suspenisBduringthe émrodhctichtofS
(CO, 1610 the HCI gas turned into a solution. The mixture was kept at room temperature for 4.5
20 days and then hexane (500 mL) was added.~Most of the volatiles were removed in
vacuo to the point that a white solid started to precipitate, and the mixture was cooled to
0°C for § hours. The precipitated solid was filtered, washed with hexane and dried to
yield a white solid (7.56 g, 95%). 'H NMR (DMSO-dg, 400 MHz): § 3.49 (d,J =
16.65 Hz, 1H, -CH2CONH3), 3.56 (s, 3H, -CO2CH3), 3.59 (d, J = 16.65 Hz, 1H,
25 -CH2CONHy), 5.08 (dd, J = 15.48 Hz, 2H, -NCH>), 6.94 (s, 1H, -CONH2),7.21 (1,
J = 8.22 Hz, 1H, Ar-H), 7.30 (dd, J = 8.27 Hz, 1.64 Hz, 1H, Ar-H), 7.38-7.46 (m,
2H, Ar-H), 7.51 (s, 1H, -CONH32), 7.54 (dd, J = 9.81 Hz, 1.83 Hz, 1H, Ar-H), 8.20
(dd, J = 8.74 Hz, 5.84 Hz, 1H, Ar-H); IR (KBr, cm1): 3440 (NH), 3350 (NH), 1740
(CO), 1710 (CO), 1670 (CO), 1660 (CO); MS (m/e): 481 (M+H)+; M.P. 202-204°C.
30 Anal. Calc'd: C, 49.92; H, 3.14; N, 5.82
Found: C, 49.79; H, 3.36; N, 5.51

The following compounds were obtained in substantially the same manner as that of
Example 1, Step d):
35



UWVAU=S=100UULLUVLUIVLAl DVA YL AU TVIGUL YL ol

(CO), 1490 795 (m); M5 (mfe): 405 (MERR]), 373 (Merr]-MeOH); MP.
149-150[ err] C. AnalH NMRC(DMSO—dGSZOQMHﬂ 33.533(s, BH, LTAHTH)LBS!1 (@J £26.8Hz, H,

T 3 ai oxo-a-1 sl b RECST, @) S #H’Eﬁ%ﬁ&ﬁsi oo, 7457
(DVBO-d[ err], 200 @ky:8:Q Hey ]1H[ éri@ (753 ;dd314=48<3§12 L i Ar-H) 746 d, J =

“NCH err]],13.71 57.98H=% )1H, ArGB) (7552 (st&HtCI[IBNIiQ), 7354,7 mmm.]mmrﬂﬂ (d,J=
7.3-8.4 (taut orer i %E 39 mlﬁéé)r
2 s AT Do il
166- 167[ err] C. Anaﬁm )céf‘ G"H)c |J+72%( ) )3 M (me): 4é2 (M3): 4P 1,

3.63; N, 5.14 100 180-182°C. (95% 1eld)

1, 2, 3, 4-Tetrahydro-2-nethyl -1, 3-di dl\/éthl
Ester [err]H NVR (DVBO -derr], ZBSX‘M jﬁé‘a e SR/, 6050 ’
Ci M2 |316§ N8|5+

tautomeric, 3H, -NCHerr]], [3.7 (s),
-CJerr]CHerr]], 7.4-8.45 (tautorrerlc, 4H Ar- H,; IR (KBr,

4-(2-Amino-2-_oxocthyl)-6-chloro-1,2.3,4-teu-ahydro-2—mcmyl-1,3-dioxo-4-isoquinoline-
15  carboxylic Acid Methyl Ester

1H NMR (DMSOQ-dg, 200 MHz): § 3.26 (s, 3H, -NCH3), 3.51 (q, J = 17.5 Hz, 2H,
-CH2CONH3>), 3.59 (s, 3H, -CO2CH3), 6.85 (s, 1H, -CONH3), 7.5 (s, 1H,
-CONH3), 7.53 (d, J = 2.0 Hz, 1H, Ar-H), 7.62 (dd, J = 8.6 Hz, 2.0 Hz, 1H, Ar-H),
20 8.16 (d, J = 8.0 Hz, 1H, Ar-H); IR (KBr, cm:1); 3420 (NH), 1760 (CO), 1710 (CO),
1660 (CO); MS (m/e): 325 M+H)*; M.P. 220-222°C. (93.1% yield).
Anal. Calc'd: C, 51.78; H, 4.03; N, 8.63
Found: C, 51.76; H, 4.20; N, 8.32

25  4-(2-Amino-2-oxoethyl)-1,2,3,4-tetrahydro-2-methyl-1,3-dioxo-4-isoquinoline-
carboxylic Acid Methyl Ester

1H NMR (DMSO-dg, 200 MHz): § 3.27 (s, 3H, -NCH3), 3.49 (s, 2H, -CH2CO2H),
3.56 (s, 3H, -CO2CH3), 6.78 (s, 1H, -CONH>), 7.4-7.6 (m, 3H, Ar-H, -CONH>),
30 7.69 (dt, J = 7.6 Hz, 2Hz, 1H, Ar-H), 8.16 (d, J = 8.2 Hz, 1H, Ar-H); IR (KBr,
cm-1): 3420 (NH), 1760 (CO), 1660 (CO); MS (m/e): 291 (M+H)*+; M.P. 229-
231°C. (91.9% yield).
Anal. Calc'd: C, 57.93; H, 4.86; N, 9.65
Found: C, 57.59; H, 4.93; N, 9.49



rr]): 34002 {@Hromeg-rorephrnysdy 11(@@))‘°‘°W°(‘i‘ﬁqé‘)“°"2%5(lﬁ3[3ér r]), 118
Ccq rer]I\/Epyrroﬁﬁh’Gl-B)z »3,0(2H)-t¢tBéhel 31[ err] C. Anal. Calc'd: C, 61.80;
N, 6. Found: -C, 61.62; H, 4.89; N, 5.92 20 Step c)

cnie

r]-

75;

-[ Br ono- 2-f uor ophen cyanonet hyl - 6-f |

, 2,3, 4-tet r ahydr ot # 59! "};H’i“o‘?fo - ’]F%’B‘(?t%ﬂ’éﬂ"ltw&é %WN%Z %EPH’WE’L‘HQFP“EXH&
5 To a cold ( O[throrr} CR, 3 wpainelros h3-dioxo-4-isoquinolinecarboxylic acid methyl ester (6.0 g,

2-[ (4- br omo- 2- f1 uoy: l))xﬂﬁjlh?' k30 AL Wﬁﬁ gl pém?béx‘&v;se Iﬁal-ll (80% dxsp(:rlsionom oil,

tetrahydro-1, 3-di oxo |so jnecarb ster
25.94 mmol ), Kerr éé[ra&r 3m5‘91>g>verzas amrmvs mg fo£,30 raictesribe
(50 nL) was adfled rhixesdvys phustiintb 8O Bt RENV(IBHEL (2N) andbéxtaBtedwith)ErOnd. The
e e L1 Sl el "?{‘d%gwég‘ﬁn%%“wac. iy
(2N), and extract é’maﬁ?@?‘b&l@‘a kPEa‘BQf"’P siliga gl ( }QQMEM"OH)'
MySO err]. Evapor gidlded aawt!lttpmhdf(‘ll 3 86%h). biH NMEKDMﬁQrdat@QrMHh)t 53.44 (s, 2H
hexane/ Et OAc (5/ 1)c *atny W‘P?A ttd Il 7317 drl.r Mﬁ?
(DVMSO-d[ err], ,g rr
16.8 Hz, IH, (’:Eg‘zl i764 a(dH;“ d7 53 (da-l%s%
Hz, 2H, -NCI—|[err]Hz,1.'89JHfz.(ll-I§, Ai-H_:) 371(ddzH§ 69I-Hz 3'332 HArl—H—l)Ar-ﬂ),GHSZZCHrLI& 8:38.
Hz, 1.8 Hz 89 271 Mr-Bih 120 sHH, L éﬁ%{fbj %nﬁl) ('E?H),
1H Ar-H), 8.3 (d i;?(NH), 1735 00 1680 (O): %4'@ (eije): 449 (M+H M.P 330-342°

Anal. Calc'd: C, 50.80; H, 2.47; N, 6.24

20 Found: C, 50.87; H, 2.53; N, 6.08

AH

5
M

I

er
4.
(4-
3,

I\)HI\)

The following compounds were prepared in substantially the same manner as that of
example 1 step €):

25  2-[(4-Bromo-2-fluorophenyl)methyl]spirofisoquinoline-4(1H),3"-pyrrolidine]-
1,2'.3,5'(2H)-tetrone

1H NMR (DMSO-dg, 400 MHz): § 3.47 (J = 18.24 Hz, 2H, -CH2CONH-), 5.06 (s,
2H, -NCH»-), 7.14 (1, J = 8.2 Hz, 1H, Ar-H), 7.33 (dd, J = 8.28 Hz, 1.71 Hz, 1H,
30 Ar-H), 7.55 (dd, ] = 9.9 Hz, 1.8 Hz, 1H, Ar-H), 7.62 (t, J = 7.6 Hz, 1H, Ar-H),
7.68 (d, J = 7.78 Hz, 1H, Ar-H), 7.78 (dt, ] = 8.85 Hz, 1.12 Hz, 1H, Ar-H), 8.15
(dd, J = 7.86 Hz, 1.3 Hz, 1H, Ar-H), 12.01 (s, 1H, -CONHCO-); IR (KBr, cm1):
3450 (NH), 3250 (NH), 1730 (CO), 1680 (CO). MS (m/e): 430 (M%), 387
(M*+-CONH); M.P. 112-114°C.
35 Anal. Calc'd: C, 52.92; H, 2.80; N, 6.50
Found: C, 52.61; H, 2.70; N, 6.46



W NwrblANANS AW hs. Jloyuvuavquauvuuy--r\ ALARS S 'PJIIUIIUAIIV]’L o= gl gad \d=d A Wl JLiW

AHP- 9839 EPC -11- 2250 (CN), 1760 (Mé; 1720 (CO), 1675‘% M5 (me): 463
(MtH) +; M P. 127- IBZTSP/&@MSOMMO z): §13.22(s,3 QSCHB-), 88821'I\ICI:BzQ151‘1H)

F(rjluggbs'?anfllarl :7';663(11901 _MsSSH%.Gzézmemo %@wwqrﬁmwm AP 88
2-[ (4- Brono- 2- f?/uéggpﬁggg%ﬁﬂl aﬁo 9 81R4 éh?d?%sola\g{)dl )
X0-4- 10 i soqui nd75She2Q) bZ30\(COY, MD&WHM@/(ME)SQQMM@]MMNWS(Z]WBD% 400
MHz): [err] 3.61 (s, 3H, CCIerr]CH[q(,{a])Caﬁ &3335.11.1—3;61@9-15

-[err] HCHCN), 3.88 (d, J = 17.0 He, éga(gé?gri%sié 21 87 a;:

_NCH err]-), 7.17 (t, J = 8.3 Hz, lH Ar- ““ G§
1H, " Ar-H), 15107.556 (dd, J = 9.7 Hz, 2.1 Hz, 1H, Ar . 7.68 (m 2H Ar-H),

20 e AR T L
VB (me): 444 (M eI[Irl\]II\)rIR (?)?\2180 de, 400 MHz): § 3.24 (s, 3H, -N-CH3), 3.43 (q, J = 18.38 Hz, 2H,

-CH2CONH-), 7.58-7.64 (m, 2H, Ar-H), 7.74 (dt, J =7.64 Hz, 1.2 Hz, 1H, Ar-H),
15 8.15 (dd, J = 7.72 Hz, 0.94 Hz, 1H, Ar-H), 12.0 (2, 1H, -CONHCO-), IR (KBr,
cm-1): 3340 (NH), 1720 (CO), 1660(CO); MS (m/e): 258 (M+); M.P. 224-225°C.
Anal. Calc'd: C, 60.47; H, 3.90; N, 10.85
Found: C, 60.27; H, 4.03; N, 10.82



(Merr]-CHerr]CN); MP. 108-110[err]C. 'gld) . Anal. Calc'd: C,

53.94; H, 3.15; N, 6.29 20 rl Found: C, 53.94;
H 3.38;, N 5.93
4--Cyanonet hyl -2-nmet hyl -1, 2, 3, 4-t et 0- 1, 3{di oxo- 4-i soqui nol i necar boxyl i

c Acid Methyl Ester 25 [err]H NNMRN(DMSQ d6NROO MHz): [err] 3.31 (s, 3H,
-NCH err]), 3.65 (s, 3H, -COerr]CH .67 (d, J = 17. o Hz 1H,

“HCHCN), 3.76 (d, J = 17.0 Hz, 1H, -HCHON) O 7.58 (dd, J = Hz, 1.04 Hz,
1H, Ar-H), 7.69 (dt, J = 7.9 Hz, 1.04 Hz, 1HAr-,784(%|¥ J = 7.26 He,
1.45 Hz, 1H, Ar-H), 8.2 (dd, J = 7.3 Hz, 1.45 Hz, 1H, Ar-H); IR (KBr,

cmlerr 2250; , e 27 M),
30 [213 ](?\/[err] ](Eg;g%r %—ferrqu?\#ql(ga) ]O%?eq‘] (C?q%fzvq:(gedgh v? (M
Calc'd: C, 61 mhﬂoqemﬁ swsm“%geqzmylo igy wigkchH 4. 57; N, 10 07

AHP- 9839 EPC -12- 6-Chl oro-4-cyanonet hyl -2-nethyl - 1,2, 3, 4- tetrahydro-
1, 3-di oxo-4-isoqui noline- carboxylic Acid Methyl Ester

(1) a compouhd having the formula III

(III)

in which Rl and R2 are as defined above and -C02R3 is
an ester group, is cyanomethylated to prepare a

compound having the formula IV

CN

[
N
o

CIV)



crepare an amide having the formula V
[err]H NVMR (DVSO-d[err], 400 MHz): [err] 3.3 (s, 3H, -NCHerr]), 3.67 (s,
3H, -CJerr]CHerr]), 5 3.74 (d, J = IthH@z, 1H, -HCHCN), 3.87 (d; J =
17.0 Hz, 1H, -HCHCN), 7.7 (m 2H, Ar-Hy] 8.2%(d3J = 9.1 Hz, 1H Ar-H); IR
(KBr, cnferr]): 2250 (CN), 1770 (CO, Q-CO9R™~ 1675 (CO; M5 (me): 306

(Merr]), 247 (Merr]-CJ err]CHLe AN 13P-132[err]C (93 . 8%yield).
Anal . Calc'd: C 54.83; H 3.62; 13 Foynd: C, 54.74; H 3.74; N, 8.89

10 Step d) NRZ

4- (2- Ami no- 2- oxoet hyl )-2-[ (4- brond | )qp0phenyl ) net hyl ] -6-fluoro-1, 2, 3, 4-
tetrahydro-1,3-dioxo-4-isoquinolinecarboé.lic Acid Methyl Ester. 15 Dry
HCl gas was passed through a cold (O[err]€) suspension of )

2-[ (4- brono- 2-fl uor o-

phenyl ) met hyl ] 4- cyanonet hyl - & f |l uoro- 1,32, 3, 4-t etrahydro-.1, 3- di 0xp-4-isoqui n
ol i ne- carboxyFPcniéF@ Fethyi &R 7848 f§.§§%hﬁﬁﬁ)a?%F%In%¥ yl et her
(300 nm.) and anhydrous MeOH (2.02 ni, 49.89 mol). The suspensi on during
the introducti of . ga rned,i.n | ytk on ' S
kept at room tg?'rﬁer att&%e 3&4%%8% qcrilae tsfgéglaiighgniﬁet;( %—gpfé%éurr{? X\A\gs
added. - Most of beke o formeshgecomporddehavangagasm™ebathd- point that a
white solid started to precipitate, and the m xture was cooled to O[err]C
for 5 hours. The precipitated soliq \Wwas fLIteied |_F(vashe wi.t h, hexane and
dried to yiel d?a whi fePEQGSFS PS5613176804 " FAPHRHENVR ¥ 6,°%00 M) : -
[err] 3.49 (d,hdlag&fa..65 Hz, 1H, -CH err]CONH err]), 3.56 (s, 3H,
-CdJerr]CHerr]), 3.59 (d, J = 16.65 Hz, 1H,

3. A process as claimed in claim 1 or 2, in which R?
is dihalogen-substituted benzyl.

4. A process as claimed in claim 1, in which Rl is
fluorine and R2 is (4-bromo-2-fluorophenyl) methyl.

5. A process as claimed in any one of claims 1 to 4,
wherein R3 is methyl.

6. A process as claimed in any one of claims 1 to 5,

wherein the compound having formula III is reacted with
bromoacetonitrile in the presence of potassium

carbonate.



hydrogen bromide under essentially anhydrous
25 CJ-l[err]CO\llé[og{dJ]r)l,or{;S 08 (dd J = 15.48 Hz, 2H, -NCH err]), 6.94 (s,
1H, -CONH err]),7.21 (t, .22 Hz, 1H, Ar-H), 7.30 (dd, J = 8.27 Hz,
1.64 Hz, 1H, Ar-H), 7.38- 7 46 (n1 2H, Ar-H), 7.51 (s, 1H, -CO\Herr]), 7.54
(dd, J = 9.81 Ha. 1. 83 rockds Als Id)1,a1&e210 iddlalinm 8. (heteindt8d Hz, 1H,

Ar-H); IR (KBr, err, .3440 N 171 CI» 1670

(CO), 1660 (CO) MY % (tr‘}’}:)é’) ls4§fr§"w?ﬁ) P& (tMH%S d%ﬁ’?eé‘oz%?ém‘ées@g

Anal . Calc'd: Cmesaha®@l.H 3.14; N, 5.82 Found: C, 49.79; H, 3.36; N, 5.51

The follow ng conpounds were obtained in substantially the same manner as

that of Exanple 1, Step d): 35 AHP- 9839 EPC - 13-

4- (2- Ami no- 2- ox@ethylﬁ-EIP€£5§réﬁDQZPﬂWﬁGréphéﬁylPﬂ@tﬁlelalms l to 8,

[1 2, ?H4N}\/6Rt£%fl\l/)éghgreln3thglo g&exhe&@aw agl tﬂgC(ahb@éé;ﬂ(va cé[el da]&v’euﬁ_fml o]E)ster
err rr s, , - err err]),
.51 (g, J = 168 : %*esfﬁce eﬁ[eFﬁ (‘:%méf“ re]), 5.1 (q, J = 15.4 Hz, 2H,

-NCH[err] ), 6.88 (s 1H, -CONH err]), 7.23 (t, J =8.0 Hz, 1H, Ar-H), 7.3

(dd, J =18.3 Hz301. 84AH%1r}§leAﬁat&ng7 f8 @grmAla

(Iv)

wherein Rl, R2 and -C02R3 are as defined in claim 1.

11. A nitrile as claimed in claim 10, wherein Rl and

R2 are as defined in claim 4.

12. A nitrile as claimed in claim 10 or 11 wherein R3
is methyl.



S - R T

7.54-7.60 (m 2H, Ar-H), 7.75
J =7.87 Hz, 1.22 Hz, 1H,

, 1720 (CO, 1670 (CO; Ms
(95%y| eld). Anal. Calc'd:
3 65; N, 5.91

Aydr o- 2- met hyl - 1, 3- di oxo- 4-i so

7.98Hz, 1H, Ar-H), 7.52 (s, 1H - CONg

(dt, J = 7.76 Hz, 1.39 Hz, 1H, Ar-H), g
Ar-H; TR (KBr, cnferr]): 3450 (NH)
(me): 462 (Merr]); MP. 10 180-18[¢&
C, 51.84; H 3.46; N, 6.05 Fqghd:
4- ( 2- Am no- 2- oxoet hyl ) - 6- chl or o®
qui noline- 15 carboxylic Acid M rlH NWVR (DVBSO d6, 200 MHz):
[err] 3.26 (s, 3H, -NCHerr]), 3K .5 Hz, 2H,

-CH err]CONH erer]), 3.59 (s, 3H, -XJderr} CH[err]), 6.85 (s, [err]H

-CONH err]), 7.5 (s, 1H, -CONH2), 7.53 (do J = _2 0 Hz, 1H, I—faf , 7. 62 (dd,
J =8.6 H, 2.0 Hz, 1H, Ar-H), 20 8.16 (d, J 8.0 Hz, 1H, Ar-H);

(KBr, cnierr]): 3420 (NH), 1760 (CO, 1710 (CO, 1660 (CO) I\/S(rrle) 325

(M [err]; MAn 230 R A erTd Gy dyektoot Hallogelaing G G Simdbnyfl. i8: H

403 N 8.63 Faynd G 51, 8.32 2
4- (2- Ani no- >0t aﬁri'gﬂ e %‘Ybftnl’%“etter‘ﬁ&&?d}za’lz et ffich

1, 3-di oxo-4-isoqui nol i ne- carboxylic Acid Methyl Ester [err]H NWR
(DVSO-d[err], 200 MHz): [err] 3 27 (s, 3H -NCHerr]), 3.49 (s, 2H
7.

CH[err]CIIerr]FD 3.56 (s, -CJerr]CHerr]), 6.78 (s, 1H -CONHerr]),
4-7.6 (m 3H(1A r-Ha mmqmdr]@awmt  dorympla XX 7.6 Hz, 2Hz, 1H,
Ar-H), 8.16 (d, J = 8.2 Hz, 1H Ar-H); IR(KBr
ale) R‘l3
2
1
R ’JD
2

(III)

3

1 2 are as defined above and —C02R is

in which R™ and R
an ester group, is cyanomethylated to prepare a
compound having the formula IV

N
2l 0253
o2
0

(IV)



prepare an amide having the rormula V
cnerr]): 3420 (NH), 1760 (CO, 1660 (CI» NB (me): 291 (MtH)[err]; MP.
229- 231[err]C.  (91.9%yield). Anal. Hg. C, 57.93; H 4.86; N, 9.65
Found: C, 57.59; H 4.93; N, 9.49 g 9 BPC -14- Step e):
p o[ i soqui nol i ne-4(1H), 3[err]-
ution of

pyrrolldlne] 1 2',3,5 (2H)Rt ‘
4-(2-am no- 2- oxoethyl) 2- [ (4-brjono- thluoru
fluoro-1, 2,3, 4-tetrahydro- 1, 3- 24- i sNRGiI nol i necar boxylic acid nethyl
ester (6.0 g, 12.47 mmol [err]) i ) g nL) was added portionw se NaH
(80%di spersion in oil, 374.2 ng, 12.47 Dl ) over a 10 m £ period.
After stirring for 30 mnutes, the 10 m xture was poured into H20,
acidified with HC (2N) and extracted with Et OAc. The organi c extracts were
dried over MyS@LegplicnEydpogdt Lag eBdrPuRkEi 63t ket iked lasdveshramt ography
(hexane/ Et OAc 1) on aci d washed siBica gel (5% H3PQ err] in MeOH),

(3) the amide having the formula V is cyclized with a

base to form the compound having formula II.

2. - A process as claimed in claim 1 in which Rt is
halogen.

3. A process as claimed in claim 1 or 2, in which R2'
is dihalogen-substituted benzyl.

4. A process as claimed in claim 1, in which R1 is
fluorine and R2 is (4-bromo-2-fluorophenyl) methyl.

5. A process as claimed in any one of claims 1 to 4,
wherein R® is methyl.

6. A process as claimed in any one of claims 1 to 5,

wherein the compound having formula III is reacted with
bromoacetonitrile in the presence of potassium

carbonate.



hydrogen bromlide under essentially anhydrous

yiel ded a whit eesditlidls 3 g, 86% . [err]H NVR (DMSO-d[err], 400 MHz):
[err] 3.44 (s, 2H, CONH), 5.05 (s, 2H, -CNHerr]-), 7.14 (t, J = 8.42 Hz,
1H, Ar-H), 7.32 (dd, J = 7.58 15 Hz, 1.26 Hz, 1H, Ar-H), 7.48 (dt, J =
8.64 Hz, 2.1 Hz, IH Ar-H, 7.53 (dd, 9.89 Hz, 1.89 Hz, 1H, Ar-H), 7.75

(dd, 9.69 Hz, 28?’2 Hz, éo%s "Qs &azi%téijq.n ‘1:1'5.1%874 H% rei®d tHe 1H,
Ar-H, 12.0 (s, 1H - iICO- KBr, c err]d) O;) 3260 (aNg]
1735 (CO), 168(313(@3‘31%3(%95” QU L rmgﬁn 388 FRFCE YMhal .
Calc'd: C, 50. 8kthéncad7; N, 6.24 20 Found:

C, 50.87; H 2.53; N, 6.08 The follow ng conpounds were prepared in
substantially the sane manner as that of exanple 1 step e): 25
2 [(4 Br ono- 2- fI uorophenyl ) met hyl ] spi ro[ i soqui nol i ne-4(1H), 3-pyrrolidi ne] -

S e o) ot O RS gﬁglg%e@q Vel bt B Saddgle) 1ot .

Ar-H 7.33 (ddwhprein ztglerm:yq fzptyon pff t:’;’G amArdem“’)? l§5°€6&f ied °U§ 9 Hz,
1.8 Hz, 1H, Ar-iH .the B ddenck of/ MaHEn DMF.Ar-H), 7.68 (d, J = 7.78 Hz,
1H Ar-H), 7.78 (dt, J = 8.85 Hz, 1.12 Hz, 1H, Ar-H), 8.15 (dd, J = 7.86
Hz, 1.3 Hz, 1H, Ar-H), 12.01 (s, 1H, -CONHCO); IR (KBr, cnferr]): 3450
(NH), 3250 (NH), 1730 (CO, 1680 (CO; Ms (me): 430 (Merr]), 387
(Merr]-CONH) ; P. 412 r : itri i
Calc' d: G 52, %gﬂ Hljhz%)g%:a:ﬂé[ﬁesr 6f]°5(;0 the preparation of a nitrile ARling
ormuia

(IV)



Found: C, 52.61; H 2.70; N, 6.46 AHP- 9839 EPC - 15-

6- Chl or o- 2- net hyl spi ro[ i soqui nol i ne- 4( 1tb§R-pyrroIidine]
1,2',3,5 (2H) -tetrone [err]H NMR (DMSO-dfefr], 400 MHz): r
-NCH err]), 3.38 (s, 2H, CH &«] CENN 5N\Z86 (dd, J 55 Hz, 2.02 Hz,
1H, Ar-H), 7.92 (d, J = 1.97 H 8.13 (d, J 52 Hz, 1H,
Ar-H), 11.99 (s, 1H, -CONHCO); barr]): 3350 (NH), 1750 (CO,
1730 (CO, 1660 (CO; M (nfe): Merr] MP. 213-214[err]C. Anal.
Calc'd: C 53.35 H 3.10; N, 9.57 Found§ C, 53.43; H 3.09; N, 9.38 10

2- Met hyl spiro[isoquinoline-4(1H),3 -pyrrolidine]-1,2",3,5 (2H)-tetrone
[err]H NVMR (DVBO-d[err], 400 MHz): [err] 3.24 (s, 3H -NCHerr]), 3.43 (q,
J = 18.38 Hz, 2H, -CHerr]CONH), 7.58-7.64 (m 2H, Ar-H),c1a¥ (dt, J =
7.64 Hz, 1.2 Hz, 1H, Ar-H), 15 8.15 (dd, J = 7.72 Hz, 0.94 Hz, 1H, Ar-H),
12.0 (2, 1H, -CONHCO- ), IR (KBr, cnferr]): 3340 (NH), 1720 (CO, 1660(CO;
MS (me): 258 (Merr].P. 224-225[err] Anal. Calc'd: C, 60.47; H 3.90; N,

10. 85 where R™, R® and - C02R3 are as defined above.

r] 3.22 (s, 3H

[e
8.
8.

11. A process as claimed in claim 10, wherein r! and

R? are as defined in claim 4.

12. A process as claimed in claim 10 or 11, wherein
R? is methyl. '

I



Found: C, 60.27; H, 4.03; 2 _16- | 1 process for the
preparation of a conpound g D R Tﬁ%

(1) in which R is hyRRERARATIGNIQGR) SOOI NRILANE DER IVATTIWMESor di hal ogen-
substituted benzyl, in which (I) a conmpound having the formula 1l [err]
3. inwhich Rerr] and Rerr] are as defined above and -CJerr] Rerr]
IS an ester.group, is cyanonethylated to prepare a conpound havi ng the

formula IV CN fr@lel linvention presents a process for the preparation of

spiro(isoquinoline-4(1H),3  -pyrrolidine]-1,2",3,5 (2H)-
tet.rones which are useful as aldose reductase
inhibitors and have the formula II

(ID)

where Rl is hydrogen or halogen and R2 is methyl or
dihalogen-substituted benzyl. The process comprises a
three step method from 1,2,3,4-tetrahydro-1,3-dioxo-4-
isoquinolinecarboxylic acid esters via the
4-(cyanomethyl) and 4-{(2-amino-2-oxoethyl) derivatives
thereof.



-17- in which Rerr] , Rer] and -CJerrf R@Meare as defined above; (2)
t he conpound having forrmula IV iRs1 hydr at™\ed/t o.prepare an am de havi ng the

formula V [err] in which Rerr] " '@ o2 %Qerr]R[err] are as defined

above; and (3) the am de having t] prmyla Vis cyclized with a base to
form the conpound having formula I1: M process as*®¥lained in claimi1
in which R is halogen. 3. A process a cl & ned inclaiml or 2, in
.which R err] is dihal ogen-substituted berQyI . 4. A process as clained in
claim1, in which R is fluorine and R2 is (4-brono-2-fluorophenyl) nethyl.
5. A process Yfeind NBE R2ArA¥N e Bt a86veCl @i M8 1 to 4, wherein Rlerr] is
nmet hyl . 6. A process as clained in any one of clains 1 to 5, wherein the
conpound having formula |11l is reacted with
(IX) is useful as an intermediate for preparing spirofisoquinoline]-4(1H),3'-
pyrrolidine]-1,2',3,5'(2H)-tetrones of formula (Mwhich have strong aldose reductase

inhibiting activity and are expected useful as remedies for diabetic complications.

10
The following examples further illustrate this invention.

Example 1

15  2-{(4-Bromo-2-fluorophenyl)methyl]-6-fluorospiro[isoquinoline-4(1H),3"-pyrrolidine]-
1,2',3,5'(2H)-tetrone "'

Step a)
(2-Carboxy- 5-fluorophenyl)propanedioic Acid Dimethyl Ester
20 _
To a rapidly stirred cold suspension (0°C) of 2-chloro-4-fluorobenzoic acid (20.0 g,
114.6 mmol), cuprous bromide (1.64 g, 11.46 mmol) and dimethyl malonate (250 g)
was added NaH (80% in mineral oil, 8.25 g, 275.04 mmol) over a 30 minute period,
while a stream of dry N was passed over the mixture. After the addition of the NaH
25 had been completed, the mixture wa stirred at 85°C for 3 hours. At this point, the
suspension had turned to a solid mass, which was dissolved in H20 (1000 mL). The
aqueous layer was extracted with diethyl ether (3 x 500 mL) and was acidified with
HCI (2N). The mixture was extracted with EtOAc and dried over MgSO4.
Evaporation gave an off-white solid which was recrystallized from ether/hexane (after
30 cooling to -20°C) to give a white solid (27.5 g, 89%). !H NMR (DMSO-dg, 400
MHz): & 3.68 [s, 6H, (-CO2Me)2], 5.79 (s, 1H, Ar-H), 7.12 (dd, J = 10.06 Hz, 2.61

This Sheet Has Been Replaced




Hz, 1, Ar-n); 1K (Abr, cm™): 54UU-£2/UV (LU, 170V (L), 1VOV ALV, Viv

br onpacet oni t r i(ink); mome) ﬁﬂs@éln,czaOdM’f@ﬂﬁt -G, dat BdhaEH30H-CO¥CH3); A

process as clamd @qne of claims | to 6 in Wnich hydrati on of the
nitrile is carried out y' reactlon ga,gg,%oﬂ hydr ogen chl orl de or
hydr ogen br&m de under essentlall h§EF 8L A process as

clainmed in claim7, wherein the hydrat Famdi €, 5:3336‘&%(3 Qiut wi th hydrogen

chl ori de gas and rret hanol . 9. A process as clained in any one of clains
1 to 8 wherein the cyclization of the amde (V) is carried out in the

" presence of NaH in DWVF. 10. Anitrite having the fornula [err] wherein
Rl err] R er r The folidwingGompoyras eere|prepared irssbsimttialipetic samemainer as that of

10 Example 1 Step a):
(2-Carboxyphenyl)propanedioic Acid Dimethyl Ester

1IH NMR (DMSO-dg, 400 MHz): & 3.67 [s, 6H, -CH(C)2CH3)2], 5.72 [s, 1H,
15 -CH(CO2CH3)2}, 7.3 (d, J = 7.76 Hz, 1H, Ar-H), 7.45 (dt, ] = 7.66 Hz, 1.12 Hz,
1H, Ar-H), 7.6 (dt, J = 7.66 Hz, 1.45 Hz, 1H, Ar-H), 7.94 (dd, J = 7.8 Hz, 1.33 Hz,
1H, Ar-H), 13.2 (s, 1H, -CO2H); IR (KBr, cm1): 3300-2700 (CO2H), 1750 (CO),
1730 (CO), 1680 (CO); MS (m/e): 252 (M¥), 220 (M*-CH30H), 188 (M*-
2xCH30H); M.P. 119-120°C.
20 Anal. Calc'd: G, 57.14; H, 4.80
Found: C, 57.05; H, 4.78

(2-Carboxy-5-chlorophenyl)propanedioic Acid Dimethyl Ester

25 1H NMR (DMSO-dg, 200 MHz): & 3.69 [s, 6H, (-CO2Me)2], 5.78 [s, 1H, Ar-
CH(CO2Me)3], 7.38 (d, J = 1.8 Hz, 1H, Ar-H), 7.58 (dd, J =7.8 Hz, 1.8 Hz, 1H,
Ar-H), 7.96 (d, J = 8.2 Hz, 1H, Ar-H), 13.5 (br 5, 1H, -CO2H); IR (XBr, cm™1):
3200-2700 (CO2H), 1760 (CO), 1740 (CO), 1690 (CO); MS (m/e): 286 (20 MH), 254
(64, M+-CH30H), 222 (60, M*-2xCH30H)

30 Anal. Calc'd: C, 50.28; H, 3.87

Found: C, 50.40; H, 3.87

Sheet Has Been Replaced
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L= \&-DI0MmoO-£L-11uoropaenyl imceti1yi-0-fiu0ro- 1,£,2,4-1Call yro-1,5-010X0-4-

11. A nitri| soanading¢anhodylioAdd MethyllBsterwherein Rlerr] and Rlerr] are as
defined in claim4.  12. Anitrile as claimed in claim 10 or 11 wherein R3

Ay AR B A A P o
(1) in which ®ml)ind $OGRdPO g vaus r¢fhixed) on 1dwdr. RPhe wolztdeshwyEregemoveddh ogen-
,SUbS;[NLF u';]ed be%anh Rheeiddhidrib was gdggumaqumm BL)! e a SQoRY idsk Wére [ €7 T ]
eater oroup, i BatshbREry Nugabeordaming (08 240k TR VAR e4h Bl a 1 v
111.1 mmol) and THF (150 mL). The contents of the first flask were added to the
10 second flask and the mixture was stirred for 20 minutes. The formed suspension was
poured into HyO (1500 mL), stirred for 10 minutes and acidified with HCI (2N). The
mixture was extracted with EtOAc and the organic layer was dried over MgSOj.
Evaporation gave a yellowish solid which was recrystallized from acetone/ether/hexane
(after cooling -20°C) to give a white solid (7.85 g, 83%). 'H NMR (DMSO-dg, 400
15 MHz): & 3.98 (s, 3H, -CO2CH3), 5.27 (s, 2H, -NCH2-), 7.08 (t, J = 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); IR (KBr, cm-1): 1680 (CQ), 1660 (CO), 1610 (CO); MS (m/e): 423
(M), 391 (M*-CH30H); M.P.157-158°C.
Anal. Calc'd: C, 50.97; H, 2.85; N, 3.30
20 Found: €, 50.86; H, 2.86; N, 3.33

The following compounds were prepared in substantially the same manner as that of

Example 1 Step b):

25  2-{(4-Bromo-2-fluorophenyl)methyl]-1,2,34-terahydro-1 ,3-dioxo-4-isoquinoline-
carboxylic Acid Methyl Ester :

1H NMR (DMSO0-dg, 400 MHz): & [3.67, 3.99 (s, 3H, -CO2CH3, tautomeric], [5.06
(q, J = 15.4 Hz), 5.29 (s) 2H, N-CH3-, tautomeric}, 5.03 (s, 1H, -CHCO2CH3,
30  tautomeric), 7.07-8.44 (m, 7H, Ar-H, tautomeric); IR (KBr, cm1): 1675 (CO), 1610
(CO), 1490795 (m); MS (m/e): 405 (M*), 373 (M*-MeOH); M.P. 149-150°C.
~ Anal. Calc'd: C, 53.22; H, 3.23; N, 3.45
Found: C, 52.91; H, 3.20; N, 3.27



preparation or splrolisoquinoline-4(1H),3" -
CN [err] pyrrolidine]-1,2',3,5"' (2H) et ronetDwhikthwarehuRe€nil] aB] err ]

and -CJ err] rr] ar s_defined. .abave; . the. . conmpound hayi formul a

IV is hydr at%f??%‘; p’fee "é%sa%% Hﬂ}laoel i 'ng(’rt%%ee Jflé’reﬁfllgnvalfigf’r fel ﬁg%ﬁi ch R

[err] R[err]tambwd] einfeffiaiidtes axssfudefimdthealparoeesand (3) t he am de

having the fornula Vis cyclized with a base to formthe conmpound havi ng

formula I'l. 2. A process as claimed in claim1 in which Rerr] is

hal ogen. 3. EP A\ 3 adisdlosasd 8 wldss mfl ndtrdilesnhamiog Rherr] is

di hal ogen- sybsidtdit egh gy s 4 A process as clained in claiml, in

which Rerr] 1s fﬂhgﬁ?ne anJ:R[err]is (4- brono- 2-fl uorophenyl) nethyl. 5.

A process as clained in any one of clg 1 4,
@Dy &Y

it rY COOR®
1
3
NR
2 w/- I

R

in which Rl and R2 represent hydrogen or various
substituents, R3 represents hydrogen or various
substituents, M and W are independently carbonyl,
thiocarbonyl, sulfonyl, sulfoxo or C; or Cy lower
alkylene and n is 1 to 3. The nitriles are disclosed
for the purpose of preparing thioamides by reaction with
HSP(=S) (OEt)5/HCl. The present invention includes a
selected novel subgenus of compounds falling within the
said class. The novel compounds have the advantage of
being useful in an improved method of preparing
spiro[isoquinoline-4(1H) ,3'-pyrrolidine]-

1,2',3,5'(2H) -tetrones from 1,2,3,4-tetrahydro-1,3-

dioxo-4-isoquinolinecarboxylic acid esters.

EP O 365 324A also discloses a method of preparing
spiro [isoquinoline-~4(1H),3'-pyrrolidine]-
1,2',3,5'(2H)-tetrones from 1,2,3,4-tetrahydro-1,3-
dioxo-4-isoquinolinecarboxylic acid esters. The method



derivative of the starting compound. The thixd step

wher ei n R3i SonPitis Ractint RHCRSY ﬁ@'ﬂ@Qd W1QHYa066u9l1ﬁbalnE l1to
5, wherein the conmpqund having formnmla IS re

br onoacet orf4§1Y £aldomesd ’p"#’e?éﬁ‘@é‘léf tﬁotpd?é%al}'lﬁ Eng néyeamm°A?=|P 9839 ES

-21- 7. IXIULPHAIS dRy ivhatiifRd olfn thky s®8:tdhgC kampBuidl 0 $hen which
hydration o tQﬁbnltrlle Is,carried_qut RQy re cghon mnt an aL&ohol and
hydr ogen ¢ i 55P9h§8mﬁﬁéﬁe§rGNF&éZGﬁdéF‘ P?aPW§ Gnifld

condi ti ons.prasencePolfl acenitablel dawed in claim7, wherein the hydration is
carried out with hydrogen chloride gas and nethanol. 9. A process as
claimed in any one of clains 1 to 8, wherein the cyclization of the am de

(V) is carried odthe prior art method employs three steps for the

N conversion of the starting compound into its 4-(2-amino-
2-oxoethyl) derivative. The present invention provides
a process in which this conversion is carried out in
fewer steps, namely two steps. Each of these steps can
be performed in very high yield. Thus the invention has
the advantage that it can be carried out in higher
yields than the prior art method.

EP-A-O 254 149 teaches that 2',3'-dihydrospiro
[pyrroline-3,6'(5‘H)-pyrrolo[1,2,3-de][1,4]benzoxazine]-
2,5,5'-triones can be prepared from 6-cyanomethyl-2,3-
dihydro-5-oxopyrrolo(l,2,3~-de)-1,4~-benzoxazine-6-~

R carboxylic acid lower alkyl esters either directly or
via 6-carbamoylmethyl-2,3-dihydro-5-oxopyrrolo(1,2,3-~
de})-1,4-benzoxazine-6-carboxylic acid lower alkyl
esters.

The present invention provides a procesé'fdf“thé.
preparation of a compound having the formula IIX

(x1)




in the presence of NaH in RAE.
nitrile having fornmulg CN [er
and - CJerr]Rerr] are as def
cyanonet hyl ati on of a conpound
Rlerr] and - CJerr]Rerr] are as d
claimed in claim1Q, wherein Rerr] and R err] are as defined in claim4.

LU olvie

AHP- 9839ES -22- where R err]
lai m 1, whigyconprises

of i nett above. 11. A process as

12. A process as clained in claim1l0 or 11, wherein

5

10

15

20

25

30

wherein'R! and R2 are as defined above.

(IX) is uscful as an intermediate for preparing spiro[isoquinolinc]-4(1H).§'-
pyrrolidine]-1,2',3,5'(2H)-tetrones of formula G:thic_:h have strong aldose reductase
inhibiting activity and are expected uscful as remedies for diabetic complications.

The following examples fuither illustrate this invention.

Example 1

2-{(4-Bromo-2-fluorophenyl)methyl]-6-fluorospiro(isoquinoline-4(1H),3"-pyrrolidine]-

. 1,2',3,5'(2H)-tetrone -

Step a)
(2-Carboxy-§ -fluorophenyl)propanedioic Acid Dimethyl Ester

To a rapidly stirred cold suspension (0°C) of 2-chloro-4—ﬂ.uorobcnzoic acid (20.0 g,
114.6 mmol), cuprous bromide (1.64 g, 11.46 mmol) and dimethyl malonate (250 g)
was added NaH (80% in mineral oil, 8.25 g, 275.04 mmol) over a 30 minute period,
while a stream of dry Ny was passed over the mixture. After the addition of the NaH
had been completed, the mixture wa stirred at 85°C for 3 hours. At this point, the
suspension had turned to a solid mass, which was dissolved in Hzo.(IOOO mL). The
aqueous layer was cxmracted with diethyl ether (3 x 500 mL) and was acidified with
HCl1 (ZN). The mixture was extracted with EtOAc and dried over MgSOq.
Evaporation gave an off-white solid which was recrystallized from cther/hexane (after
cooling to -20°C) to give a white solid (27.5 g, 89%). 'H NMR (DMSO-ds, 400
MHz): & 3.68 [s, 6H, (-CO2Me)2), 5.79 (s, 1H, Ar-H), 7.12 (dd, J = 10.06 Hz, 2.61

pi@cess for the preparation of a

oxgwla 111 [err] (111) -where Rerr]



R3 is metgyl.

10

15

20

30

M.P. 121.5-123.0°C.
" Anal. Calc'd: C, 53.34; H, 4.10
Found: C, 53.36; H, 3.93

The following compounds were prepared in substantially the same manner as that of
Example 1 Step a):

(2-Carboxyphenyl)propanedioic Acid Dimethyl Ester

IH NMR (DMSO-dg, 400 MHz): & 3.67 (s, 6H, -CH(C)2CH3)2), 5.72 [s, 1H,
-CH(CO2CH3)2), 7.3 (d, J = 7.76 Hz, 1H, Ar-H), 7.45 (dt, J = 7.66 Hz, 1.12 Hz,
1H, Ar-H), 7.6 (dt, J = 7.66 Hz, 1.45 Hz, 1H, Ar-H), 7.94 (dd, ] = 7.8 Hz, 1.33 Hz,
1H, Ar-H), 13.2 (s, 1H, -CO2H); IR (KBr, cm-1): 3300-2700 (CO2H), 1750 (CO),
1730 (CO), 1680 (CO); MS (m/e): 252 (M%), 220 (M+-CH30H), 188 (M-
2xCH30H); M.P. 119-120°C.
Anal. Calc'd: C, 57.14; H, 4.80
Found: C, 57.05; H, 4.78

(2-Carboxy-5 ~chlorophenyl)propanedioic Acid Dimethyl Ester

IH NMR (DMSO-dg, 200 MHz): & 3.69 [s, 6H, (-CO2Me)3), 5.78 [s. 1H, Ar-
CH(CO2Me)2], 7.38 (d, J = 1.8 Hz, 1H, Ar-H), 7.58 (dd, J = 7.8 Hz, 1.8 Hz, 1H,
Ar-H), 7.96 (d, ] = 8.2 Hz, 1H, Ar-H), 13.5 (br s, 1H, -CO2H); IR (KBr, cm-1):
3200-2700 (CO2H), 1760 (CO), 1740 (CO), 1690 (CO); MS (m/c) 286 (20 M+), 254
(64, M+-CH30H), 222 (60, M+-2xCH30H)
Anal. Calc'd: C, 50.28; H, 3.87
Found: C, 50.40; H, 3.87



